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Greetings, 

THE 
CARTER CENTER 

OF EMORY UNIVERSITY 

April 1987 

I am delighted to introduce to you one of the fine products of The 
Carter Center's early years -- the final report of a consultation entitled 
"Closing the Gap", held here in November 1984. This consultation focused 
on what Americans can do as individuals and as a nation to improve their 
health . 

When The Carter Center was established in 1981, I hoped that through 
it I could use my experience to further the search for solutions to problems 
on the national and international agenda. I believe that a first step 
towards solving most problems is to inform Americans more thoroughly . We 
want to make informed choices, yet can do so only when all the facts are 
presented to us clearly and without bias . 

This is particularly true for an issue as complex as health . Too 
often, Americans are confronted by messages about health that leave us with 
little or no hope. If smoking doesn't kill us, then alcohol, cancer and 
cholesterol lie in wait. Frequently, there is no mention made of what I 
as an individual, or what we as a society, can do to arrest this relentless 
onslaught on our health. 

The purpose of the consultation, and of this final report, is to 
clear up some of the confusion that abounds, and to highlight the steps we 
can take. By gathering together the nation's foremost experts on public 
health in a single meeting, we have tried to look at the major risks to 
good health in the U.S . today, to place them in their proper perspective, 
and then outline the preventive actions that could result in fewer deaths, 
saved dollars, improved health and quality of life, and greater productivity. 
The results were heartening. Approximately two-thirds of all reported 
deaths can be delayed, which means that 1.2 million lives and 8 . 4 million 
years of life can be preserved each year. 

I am committed to helping search for solutions to the problems 
faced by Americans. The publication of "Closing the Gap" is a promising 
step in that direction. I hope you think so too. 

THE C ARTER PRESIDENTIAL CENTER. INC · ONE COPENHIL L ·ATL ANTA GEORGIA 3030 7 
(404)S22·8900·TELEX ITT493·0231 CARTR 



Foreword 

Closing the Gap. What a marvelous expression, espe
cially when that can be translated into decreased 
suffering, decreased disability, and a markedly im
proved quality of life. The gap is clearly docu
mented in this volume. Far too many people suffer 
pain, loss of function, or premature loss of life from 
preventable causes. The gap can be closed. Some
times, relatively simple steps are required such as 
getting people to wear seatbelts, not drink while 
driving, and continue to take their prescribed medi
cation. In other instances, more complex steps are 
required as is true when we consider homicide and 
suicide. 

This book includes the proceedings of a confer
ence held in November 1984, at the Carter Center in 
Atlanta, Georgia. The material included details 
clearly the nature of the problems and steps to solve 
them. All of this material tells one major story: the 

Preface 

The Health Policy initiatives of The Carter Center of 
Emory University are becoming increasingly well
known. Those who practice and teach Preventive 
Medicine have taken particular note of the Center's 
emphasis on prevention and have been especially 
supportive of its pragmatic, practical approaches. 
Asking questions like, "What can we already do to 
prevent unnecessary deaths and disability, and 
how can we get on with it?" is important both for 
domestic and international health policy-making. 

All of us associated with the American Journal of 
Preventive Medicine are pleased to publish, as the 
initial supplement to the Journal, the full documen
tation of a Health Policy Consultation of the Carter 
Center, Closing the Gap: The Burden of Unneces
sary Illness. The consultation in November 1984 
was, in fact, only one part of an ambitious five-year 
health project. The objective of the research, plan
ning, and implementation phases of the project is to 
highlight missed opportunities for preventing pre
mature deaths and unnecessary disability in the 
United States using prevention strategies already in 
hand. 

gap is real, but it can be narrowed and, in many 
instances, closed if each of us adopts a prevention 
ethic. If we are willing to change our behavior and 
to assist others in changing theirs, it is possible to 
decrease unnecessary suffering, disability, and pre
mature death as well as decrease both the direct 
and indirect costs of poor health. Clearly, the most 
important benefit is an improved quality of life, 
with all of the joy that such brings. 

The contents of this book are important. It is crit
ical that each of us as individuals and all of us as a 
society learn this information and, more impor
tantly, implement those steps necessary for closing 
the gap. 

Edward N. Brandt, Jr., M.D. , Ph.D. 
Assistant Secretary for Health 

Apri/1987 

About a decade ago, in the mid-1970s, a some
what analogous survey was made of the scientific 
knowledge and skills available to preventive medi
cine. Eight separate task forces were appointed, 
sponsored by the Fogarty International Center, Na
tional Institutes of Health, and the American Col
lege of Preventive Medicine. After more than a year 
of comprehensive analysis of the field, a National 
Conference on Preventive Medicine was held in 
Washington, in June 1975. The Task Force reports 
represented the efforts of more than 300 specialists 
and had the endorsement of national health organi
zations and professional societies. The reports be
came the basis for the prevention theme of The For
ward Plan for Health, 1976-1980, prepared by the 
Department of Health, Education, and Welfare. 
They were also published separately in 1976 with 
the title, Preventive Medicine USA (Prodist, New 
York, 1976). 

Like its 1975 predecessor, Closing the Gap is an ex
ceedingly valuable statement of contemporary 
knowledge, skills, and concepts with which to pre
vent premature death and unnecessary disability. 

vii 



In choosing to publish documentation of Closing the 
Gap in 1987, nearly three years after the investiga
tive reports and recommendations were prepared, 
questions of timeliness arise. However, they seem 
relatively unimportant in contrast to the consider
able scope, depth, and inherant professional value 
of the material. Because the scientific reports are 
collabora tions of experts and were reviewed in de
tail by specialists in each field represented, addi
tional scientific review has not been done . Un
doubtedly some facts and perceptions will have 
changed, but to have tried to update or re-verify 
such a comprehensive series of interrelated docu
ments would have jeopardized the integrity of the 

viii 

project and risked producing a far less coherant re
sult. 

The reader will find in this publication a vivid 
summary of the current status of preventability, 
preventive medicine, public health, and proposed 
prevention strategies for the United States. It is sure 
to be relevant for some time to come. We can justi
fiably express our appreciation to the many persons 
who organized and managed Closing the Gap and to 
those who prepared and edited its extensive docu
mentation. 

H. Bruce Dull, M.D. 
Associate Editor, A]PM 

Apri/1987 
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Introduction and Methods 
William H. Foege, M.D., and Robert W. Amler, M.D. 

Closing the Gap seeks to focus national health policy 
on the burden of unnecessary illness, i.e., the 
"gap" between the current burden of health 
problems and the lesser burden that is achievable 
with knowledge already at hand. 

To catalog such knowledge, consultants from 
various medical specialties were commissioned to 
investigate the burden imposed on the nation by 
cancer, heart disease, diabetes, and 12 other pri
ority health p roblems. Each consultant convened an 
expert panel to oversee the investigation. Their 
findings were su mmarized and discussed at a na
tional consultation on health policy held at Emory 
University, Atlanta, November 26-28, 1984. The 
consultation was attended by national leaders from 
private, public, voluntary, and academic institu
tions and was co-chaired by former President 
Jimmy Carter and Edward N. Brandt, Jr., M.D., 
then Assistant Secretary for Health, U.S. Depart
ment of Health and Human Services. 

BACKGROUND 

The Carter Center was founded in 1982 as an inte
gral part of Emory University by former President 
Jimmy Carter and his wife, Rosalynn Carter. Their 
intent was to foster, in a strictly nonpartisan envi
ronment, scholarly and operational research on 
major global and domestic problems. The health 
field was identified as a priority from the beginning, 
along with arms control, conflict resolution, Middle 
East diplomacy, and Latin American studies. To en
sure nonpartisanship, all substantive initiatives of 
the Carter Center have included, as key partici
pants, officials from other administrations, both 
current and former. 

Shortly after the Carter Center was established, a 
Health Policy Task Force was established to identify 
domestic problems in the health field. The principal 
problem identified was the gap between the ob
served burden to the nation of major diseases and 

From the Carter Center of Emory University (Foege) and the 
Centers for Disease Control (Amler), Atlanta. 

Address reprints requests to Dr. Amler, Centers for Disease 
Control, Atlanta, GA 30333. 

conditions and the lesser burden that could be 
achieved, given full implementation of existing 
technical knowledge. Thus, the project was entitled 
Closing the Gap. 

DESIGN CONSIDERATIONS 

Usually, health policy studies focus on a specific 
health problem or a range of related problems and 
suggest interventions that address those specific 
problems. However, the purpose of Closing the Gap 
was to compare diverse precursors associated with 
health problems, using a standard set of measures 
for com parison for all the health problems. The 
project was intended to identify cross-sectional in
tervent ion strategies tha t addressed generic risk 
factors, or precursors, for several health problems, 
otherwise unrelated. 

The project was also designed with a view toward 
sharing these methods with health officials in de
veloping countries who wished to undertake a sim
ilar endeavor. In principle, any nation or commu
nity could benefit from a carefully designed analysis 
of major preventable precursors of health problems, 
whether long-standing and recognized (such as in
fection or malnutrition) or new and emerging (such 
as injuries caused by tobacco or motor vehicles). 
This desire for international comparisons in
fluenced the choice of certain data classes. For ex
ample, the age of 65 was chosen as the end point 
for computing potential years of life lost. Although 
the growing life expectancy for North American 
adults might suggest thal the age of 75 or even 85 
be used for such computation, the use of the age 65 
preserved the option for worldwide comparisons as 
well as the ability to underscore major killers of 
young people. 

CHARGE TO CONSULT ANTS 

As the project began, each consultant convened an 
expert panel to investigate the assigned specialty 
area in terms of the health burden and potential in
terventions already known to be available: 

Definition of the health problem(s). Each panel 
was asked to define the broad health problem (e.g., 

Introduction and Methods 3 



cancer), to select the highest-priori ty specific 
problems (e.g., lung cancer, breast cancer), and to 
briefly describe the salient clinical manifestations of 
problems. 

Documentation of health impact. Each panel was 
asked to use the suggested data classes to docu
ment the overall health impact and social burden of 
the problems selected, as described in Data Classes 
and Sources, below. 

Description of risk factors and known interven
tions. Each panel was asked to describe primary, 
secondary, and tertiary preventive measures al
ready known or available. Primary interventions 
aim to reduce or eliminate new cases and include 
such measures as immunization and smoking ces
sation. Secondary interventions are intended to 
diagnose and treat problems at their earliest mani
festation, and include, for example, mammography 
and blood pressure screening. Tertiary interven
tions, when health problems cannot be prevented 
or promptly addressed, may limit disability or fatal 
complications, generally through optimal clinical 
management, such as for diabetes mellitus. 

Potential benefit attributed to each interven
tion. Each panel was asked to quantify the poten
tial benefit of each intervention in terms of attribut
able lives saved, hospitalizations averted, produc
tivity preserved, and years of potential life gained. 

DATA CLASSES AND SOURCES 

Major data classes and definitions were established 
and reviewed by consultants at the beginning of the 
project (Table 1). These data classes were used to 
construct mock tables that were distributed to the 
consultants as they began to work. To enhance 
comparability, 1980 was used as a reference year. 
Consultants were encouraged either to report 1980 
data or to adjust data from other years to 1980. 

In the interest of time and efficiency, consultants 
also were encouraged to use existing data for the 
most recent years available, rather than to coUect 
new data. The project staff offered consultants di
rect access to data sources maintained by federal 
agencies such as the National Center for Health 
Statistics (NCHS), the Centers for Disease Control 
(CDC), and the National Institutes of Health (NIH). 
Many consultants used these sources; several al
ready had their own surveillance data or system. 

In many cases, the most useful data sets were de
rived from the large national surveys conducted by 
the NCHS, especially the Health Interview Survey 
(HIS), the Hospital Discharge Survey (HDS), the 
National Ambulatory Medical Care Survey 
(NAMCS), and the Health and Nutrition Examina-
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Table 1. Data classes requested of consultants 

Health outcome 

Mortality 

Morbidity 

Complications 

Direct costs 

Quality of life 

Requested data class 

Number of deaths 
Crude mortality rate 
Age-adjusted (to 1980) 
mortality rate 
Age-group-specific 
mortality rates 
Years of potential life lost before 
the age of 65 

Incidence rate 
Annual period prevalence rate 
Days of hospital care 
Hospitalizations 
Physician visits 
Days lost from work or 
major activity 

Blindness 
Paralysis 
Amputation 

Hospital care (short-stay 
facilities) 
Physician and other 
professional care 
Pharmaceuticals 
Special equipment 
Long-term institutional care 

Individual (disability, missed 
opportunity for education, 
training, employment) 
Family (transportation to health 
facility, financial and 
mental burden) 
Society (greater dependency, 
reduced productivity, 
financial burden) 

tion Surveys (HANES-I, HANES-D). However, sev
eral large states contributed additional data from 
tumor registries and other sources. Population data 
from the 1980 United States Census and mortality 
data from coded death certificates (available from 
NCHS) also were used extensively. 

SELECTION OF PRIORITY RISK FACTORS 

A preliminary consultation for Closing the Gap was 
hosted by former President Jimmy Carter in At
lanta, August 27-29, 1984. Early findings from 
studies of the impact of selected major health 
problems in the U.S. were presented to a panel of 
health policy consultants (Table 2), along with the 
preliminary summary of a cross-sectional analysis 
of precursors. The purpose of this preliminary con-



Table 2. Members of preliminary consultation 
panel, August 27-29, 1984 

Susan S. Addiss, American Public Health Association 
Donald A. Berreth, Centers for Disease Control 
William F. Bridgers, Association of Schools of 
Public Health 
Arnold Brown, American Association of Medical Colleges 
Glenna M. Crooks, U.S. Department of Health and 
Human Services 
Theodore C. Doege, American Medical Association 
Eugene J. Gangarosa, Emory University School 
of Medicine 
Kristine Gebbie, Association of State & Territorial 
Health Officers 
M. Alfred Haynes, American College of 
Preventive Medicin~ 
Jeffrey P. Koplan, Centers for Disease Control 
Donald 0. Nutter, Emory University School of Medicine 
Frederick C. Robbins, Institute of Medicine 
Kenneth E. Warner, University of Michigan 

sultation was to assign priorities to generic pre
cursors and interventions, to consider possible neg
ative consequences of such interventions, and to 
select six intervention areas for further discussion at 
the principal consultation in November. 

PANEL FINDI NGS 

Panel members listed all generic precursors sug
gested by the consultants' reports and by the cross
sectional analysis (see "Precursors of Premature 
Death in the United States"). Additional problems 
were identified that related to quality of life, such as 
sociodemographics and chronic illness, and they 
were added to the list by panel members. After 
lengthy discussion, a total of 18 generic precursors 
was listed (Table 3). These were ranked high , 
middle, and low priority by each member, consid
ering the negative impact, the availability of inter
ventions, and the likelihood of successful interven
tion. 

The composite ranks were used to reduce the list 
to the nine highest-ranked precursors. Two, to
bacco and alcohol, were unanimously ranked high 
(Table 4). The panel was asked to review the nine 
precursors and add any other important precursors 
that had been omitted or not ranked high enough. 
One such precursor was unintended pregnancy, in
cluding unwanted and mistimed pregnancy and ac
counting for 55 percent of all pregnancies. This pre
cursor seemed especially important, considering its 
documented impact on infant mortality and its un
counted but probable contribution to social 

Table 3. Eighteen generic precursors initially 
listed, August 1984 

Tobacco 
High blood pressure 
Overnutrition 
Gaps in screening 
Alcohol 
Injury 
Gaps in clinical management 
Gaps in primary prevention 
Occupational hazards 
Gaps in health education 
Handguns 
Unintended pregnancy 
Substance abuse 
Depression 
Infant mortality 
Dental problems 
Chronic diseases 
Violence 

problems, suicide, domestic violence, and homi
cide. 

The panel was then asked to consider specific in
tervention strategies that addressed the listed ge
neric precursors and whether the Carter Center 
migh t be in an appropriate position to intervene. 
The precursors were ranked as high, middle, or low 
priority for the Carter Center. Four precursors were 
ranked high: alcohol, tobacco, injury, and unin
tended pregnancy (Table 5). Three additional pre
cursors were ranked just below the top four: over
nutrition (including obesity and high total serum 
cholesterol levels), handguns, and dental problems. 

The panel recommended that the Carter Center 
use its unique orientation-part academic, part 
governmental, part voluntary- to encourage coop
eration on a national scale to help close the gap. In 
addition, generic health problems, such as gaps in 
preventive care and mental health issues (violence, 
depression, and substance abuse), were later added 
to the final list. 

ANALYSIS AND INTERVENTION STRATEGIES 

The 15 chapters in this section contain the consul
tants' quantitative estimates of health risks pre
sented in November 1984. These findings represent 
many months of intensive work and have been 
compiled with great care. In most cases, addjtional 
data, besides those published herein, have been 
compiled within the complete consultation report to 
the Carter Center. Persons wishing to examine 
these data should contact the consultants or write 
to: Presidential Materials Project, The Carter Presi
dential Center, One Copenhiil, Atlanta, GA 30307. 
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Table 4. Nine priority precursors, August 1984 

Tobacco 
Alcohol 
Overnutrition 
Injury 
Unintended pregnancy/infant mortality 
Handguns 
High blood pressure 
Violence 
Dental problems 

Following the general documentation is a cross
sectional analysis of the consultants' findings, "Pre
cursors of Premature Death in the United States." 
Considerable efforts were made in the course of 
that analysis to ensure comparability of data from 
different consultants. Nevertheless, it is important 
to note that the 15 consultants developed their esti
mates independently. Some of the consultants used 
different data sources and different assumptions. 
Thus, the cross-sectional findings drawn from these 
comparisons are imperfect but, we believe, numeri
cally singular and valid for ranking precursors. 
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Table 5. Highest-priority precursors, August 1984 

Tobacco 
Alcohol 
Injury 
Unintended pregnancy 

Gaps in primary prevention• 
Violence, depression, substance abuse" 

• Added afterwards. 

Following the reports on generic precursors are 
intervention strategies outlined by six working 
groups assigned to review the 15 consultants' re
ports and the cross-sectional analysis in November 
1984. Each was chaired by a recognized leader in 
health policy. The working groups examined cur
rent intervention efforts at the national, local, com
munity, and individual levels and, wherever pos
sible, identified impediments to further progress 
and ways to surmount them. 

Finally, each working group report contains ana
tional agenda of opportunities for further interven
tion, as well as specific strategies that might be pur
sued at the Carter Center. 
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Alcohol Dependence and Abuse 
Alan Stoudemire, M.D., Lawrence Wa llack, D.P.H., 
and Nancy Hedemark, B.S., M.P.H. 

Alcohol abuse/dependence, defined strictly by 
diagnostic criteria, affects apprmomately 5 percent 
of the adult American population. According to less 
rigid criteria, 10 percent of the population are esti
mated to be problem drinkers. Almost 20,000 
deaths a year are directly attributable to medically 
related alcohol problems, 24,000 deaths are caused 
by motor vehicle crashes in which alcohol played a 
role, and 30,000 deaths a year result from miscella
neous alcohol-related mishaps, such as falls, fires, 
and suicides. In addition, almost 300,000 disabilities 
result per year from alcohol use. 

Alcohol abuse/dependence has emerged as a 
leading contributor to a plethora of health 
problems, including falls, burns, mental illness, in
juries in motor vehicle crashes, gastrointestinal dis
eases, fetal alcohol syndrome, cardiomyopathy, 
suicide, and certain cancers. A comprehensive and 
concerted effort is obviously needed to decrease the 
far-reaching negative impact that alcohol-related 
disorders have on the American public. 

Definition of tenns. We refer to alcohol abuse/de
pendence as defined by the American Psychiatric 
Association. 1 Alcohol abuse refers to a pattern of 
pathological use of alcohol that results in impaired 
social or occupational functioning for at least one 
month. Symptoms of alcohol dependence include tol
erance (the need for increased amounts of alcohol to 
achieve the desired effect or a diminished effect 
with regular use of the same amount) and with
drawal (the "shakes" or malaise, which are relieved 

From the Emory Uruversity School of Medicine (Stouderrure) and 
School of Public Health (Hedemark), Atlanta, and the University 
of California, Berkeley (Wallack). 

Address reprint requests to Dr. Stoudemire, Emory University 
Cliruc, 1365 Clifton Road, Atlanta, GA 30322. 

The prevention recommendations of the American Assembly for 
the Western Region on Public Policies Affecting Alcoholism and 
Alcohol-Related Problems, entitled "Bold New Initiatives in Al
cohol Policy" held October 3-6, 1985, at the Mt. Alverno Center 
in Redwood Oty, California, were used as a resource for this 
paper. The final report of the American Bar Association's Advi
sory Commission on Alcohol and Drug Abuse was also used as a 
resource for prevention recommendations. 

by drinking after a period of cessation of or reduc
tion in drinking). 

Examples of pathological patterns include the 
need to use alcohol daily; the inability to cut down 
or stop drinking; repeated efforts to control or re
duce excess drinking; binges (remaining intoxicated 
for a period of at least two days); drinking of non
beverage alcohol; and amnesic periods (blackouts) 
while intoxicated. Impairments in social or occupa
tional functioning because of alcohol use include vi
olence while intoxicated, absence from work, loss of 
job, legal problems resulting from arrests for intoxi
cated behavior or traffic crashes while intoxicated, 
and unstable relationships with family and/or 
friends. 

CAUSES OF ALCOHOL ABUSE/DEPENDENCE 

The exact etiology of alcohol abuse/dependence is 
unknown but probably involves an interaction of 
multiple factors. Environmental and cultural factors 
influence how alcohol is made available and in what 
quantities and under what circumstances it is con
sumed. Cultural norms dearly influence social pat
terns of alcohol use. For example, epidemiologic 
studies have shown trends suggesting that the 
American, French, and Irish populations have rela
tively higher rates of alcoholism and alcohol-related 
morbidity and mortality than do Chinese, Japanese, 
and Jewish populations.2 When drinking is abso
lutely forbidden , as in Islamic cultures, the chances 
of alcohol-related incidents are small. In other cul
tures, drinking may be practiced only in rituals 
(usually religious) or ceremonies, or on special oc
casions. Rates of alcoholism are highest in societies 
where people are allowed to drink for personal 
reasons, for example, to relax or to forget problems. 
Within the individual family setting, drinking 
habits are likely to be influenced by a child's expo
sure to the drinking behavior of parents and other 
role models.3 

Even though most people in the United States are 
exposed to alcohol, only a relatively small per
centage drink excessively or develop chemical de-
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pendency. It has therefore long been accepted that 
alcoholism runs in families and that a strong genetic 
component influences vulnerability to the disorder. 
The lifetime risk for alcoholism in the sons of alco
holics exceeds the risk for males in the general pop
ulation (20-30 percent versus 5-10 percent).4- 6 Ge
netic studies have shown that concordance rates for 
the development of alcoholism are as high as 54 
percent in monozygotic twins and 28 percent in di
zygotic twins. 5 In studies of children adopted away 
from alcoholic parents within the first several 
months of life, the risk for alcoholism developing in 
the children of alcoholics is four times that in 
adopted children of nonalcoholics.7- 9 

Enzymatic and neurotransmitter factors may play 
an underlying role at the biochemical level in the 
development of alcohol dependence. There are at 
least 15 isoenzyme fractions for alcohol dehydroge
nase, which metabolizes alcohol to acetaldehyde, 
and four other forms of aldehyde dehydrogenase, 
which breaks down aldehyde to acetate.5 Different 
ethnic groups show differential patterns in the ac
tivity of these enzymes. Enzymes involved in neu
rotransmitter metabolism, such as monoamine oxi
dase and dopamine beta hydroxylase, have also 
been shown to differ in activity in alcoholics as 
compared with nonalcoholics; no consistent trends, 
however, have been found. 10-U 

Taken together, both genetic and biochemical 
studies suggest that biogenetic factors may predis
pose certain individuals to alcoholism. As with 
other psychiatric disorders, underlying biological 
vulnerabilities may interact with family and envi
ronmental factors to cause the syndrome of alco
holism. Further refinements in genetic and biolog
ical markers for identifying susceptible individuals 
may provide methods for screening and case detec
tion. The potential of genetic and biological markers 
for intervention at the present time remains specu
lative. 

EPIDEMIOlOGY 

Mortality. In 1980, 19,751 deaths were caused by 
illnesses directly attributed to alcohol use; 24,000 
deaths (approximately 45 percent of total fatalities) 
occurred in motor vehicle crashes attributable to al
cohol misuse;13 and 31,914 deaths were indirectly 
attributable to alcoholism (falls, fires, homicide, sui
cide).14 These figures represent a total of 75,665 
deaths from alcohol abuse/dependence in 1980. 

Morbidity. Only six-month prevalence rates for 
alcohol abuse/dependence are available; 7,521,338 
cases among men and 1,439,627 cases among 
women (Table 1).15 However, numerous studies 
using more liberal criteria have estimated that 
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Table 1. Alcohol dependence and abuse in men 
and women: Age-specific morbidity, 
United States, 1980 

Age 

18-23 
24-34 
35-54 
55-65+ 
Total rate 
Total number 
of cases 
Total number, 
both sexes 

6-month prevalence rates 
per 100,000 population 

Men Women 

10.7 3.5 
12.7 2.1 
7.7 1.0 
3.4 0.1 
9.7 1.7 

7,521,338 1,439,627 

8,960,965 

Extrapolated from NLMHIECA data by the Centers for Disease 
Control. 15 

"problem drinking" occurs in approximately 10 
percent of the adult population. (Problem drinking 
includes acute and episodic difficulties associated 
with alcohol.) The facts indicating that approxi
mately 5 percent of the population abuse alcohol or 
are dependent on it are conservative, as the survey 
misses many people characterized by occasional 
problem drinking. 

A remarkable disparity exists between the 
number of men and the number of women who are 
categorized as alcohol abusers (Table 1). The reason 
for the disparity is still a matter of speculation. The 
postulation that female alcohol abusers are under
reported because they are more likely than men to 
abuse alcohol in private has not been proved. The 
reason may be a cultural difference in drinking pat
terns, since alcohol use by men is often actively en
couraged as an acceptable demonstration of "man
hood." 

Disability. Disability arises predominantly from 
injuries suffered in motor vehicle crashes. Disability 
cases may be categorized as follows: complete pa
ralysis, approximately 5,100 cases/year; partial pa
ralysis, 5,000 cases/year; complete loss of extremity, 
900 cases/year; partial loss of extremity, 2,400 cases/ 
year; complete disability, 70,000 cases/year; and 
partial disability, 201,600 cases/year. Disability from 
mental illness attributable to alcohol abuse affects 
approximately 2,420 per 100,000.14 

COSTS 

The Research Triangle Institute14 estimated the total 
costs of alcoholism at $116.7 billion. The largest 
proportion (61 percent) is the indirect cost of re
duced productivity and lost employment, which to
taled 612 billion days in 1980. The next most costly 



Table 2. Years of life and years of major activity 
lost as a result of alcohol abuse, 
United States, 1980 

Specific problem• 

Alcohol-induced illnesses 
Related illnesses 
Motor vehicle crashes 
Other trauma 
Total 

Years of 
life lostb 

243,263 
137,907 
860,364 

1,898,644 
3,140,178 

Years of major 
activity lost< 

19,751 
11,120 
24,000 
52,961 

107,832 

From Re•earch Triangle Institute. 14 
• Dlnesses d1rectly attributable to alcohol mclude: alcoholic CUThosis, alcohol 

psychosis, alcohol polyneuropathy, alcohohc cardiomyopathy, alcohohc 
gastritis, alcohol dependence syndrome, and acute alcohol toxicity. Re
fatcd illnesses include pneumonia, tuberculosis, and other disorders 
linked to generalized alcohol-related debilitation. "Other trauma" m
cludes death from suicide, hom1cide, and unmtcntional injuries. 

~ Before age 65. 
' Major activity is defined as primnry occupation (work, housekeepmg, 

school). 

category (16 percent) is the imputed cost of alcohol
related mortality. In 1980, 75,665 deaths were di
rectly attributable to alcohol, which accounted for 
3,140,178 years lost prematurely (before age 65) 
(Table 2). Medical treatment costs, which are de
tailed in Table 3, make up 11 percent of the total. 
The remaining 12 percent of social costs are attribut
able to research support (1 percent), nonmedical 
costs of motor vehicle crashes (3 percent), crime re
lated to alcohol abuse (3 percent), incarceration (2 
percent), and other (3 percent). 

MEDICAL COMPLICATIONS 

The health problems resulting from alcohol use in
clude a number of conditions that contribute to the 
morbidity and mortality more directly associated 
with illness than with alcoholism. In 1980 chronic 
liver disease and cirrhosis accounted for 12,938 
deaths in the United States.16 Nutritional defi
ciencies often result because alcohol disrupts the 

physiological and metabolic process of digestionP 
Vitamin and trace element deficiencies among 
adults in the United States are most often linked to 
alcohol. ts In addition, alcohol-induced debilitation 
often creates a susceptibility to other illnesses. Re
search has shown a high correlation (20-70 percent) 
between alcohol abuse/dependence and death from 
pneumonia or tuberculosis. 19 

Central nervous system impairments often ap
pear in a person who has a history of abusive 
drinking, and nutritional deficiencies intensify or 
complicate the problem. One of the most serious 
impairments is the Wernicke-Korsakoff syndrome 
(alcohol amnestic disorder).17 Few people recover 
completely from this illness, which is manifested by 
severe amnesia, confabulation, and personality aJ
terations.20 Structural changes and alterations in the 
central nervous system resulting from long-term 
abusive drinking behavior have also been demon
strated. Research on the extent to which alcoholism 
contributes to brain damage has found that central 
nervous system dysfunction is present in 50-70 
percent of the alcoholic population entering treat
ment.21 

An adverse relationship between alcohol con
sumption and the cardiovascular system has also 
been demonstrated. Long-term alcohol use is di
rectly related to alcoholic cardiomyopathy, abnor
malities in cardiac rhythm, and hypertension. 

Included among the mental disorders associated 
with alcohol use is alcohol psychosis, which ac
counted for 454 deaths in 1980.16 Delirium tremens 
is characterized by profound confusion; visual, au
ditory, tactile, and olfactory hallucinations; psycho
motor overactivity; insomnia; fever; hyperhydrosis; 
and a coarse tremor. Acute alcoholic hallucinosis is 
characterized by auditory and visual hallucinations. 
Alcoholic hallucinosis also includes the mispercep-

Table 3. Direct costs of alcohol abuse, United States, 1980 

Costs (millions of dollars) 

Specific Related Related 
Services illnesses illnesses trauma Total 

Hospitals 2,727 1,532 822 5,081 
Community mental health centers 181 0 0 181 
Halfway houses 54 0 0 54 
Freestanding, correctional and 428 0 0 428 
other facilities 
Physican visits 61 291 373 725 
Assistance of other health professionals 144 104 39 287 
Nursing homes 105 0 62 167 
Pharmaceutical 327 249 173 749 
Total 4,027 2,176 1,469 7,672 

From Research Triangle Institute.14 
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tion or misinterpretation of environmental stim
uJi. l7 

Research is under way to determine the exact 
means by which alcohol exerts carcinogenic effects. 
Heavy drinkers are known to be at relatively higher 
risk than either moderate drinkers or nondrinkers 
for cancers of the tongue, mouth, oropharynx, hy
popharynx, esophagus, larynx, and liver.l7 Com
bined, these sites represent 6.1-9.1 percent of the 
sites of all cancers in the white population and 
11.3-12.5 percent in the black population in the 
United States. 

Research has been undertaken in recent years to 
determine the effects of alcohol on pregnant 
women and fetal development. Studies have shown 
that pregnant women who drink, even moderately 
(four to five d rinks per week), run a five times 
greater risk of having spontaneous abortions or 
low-birth-weight infants.22 Fetal alcohol syndrome 
(FAS) is a problem that occurs in infants born to 
women who are alcohol abusers. The incidence is 
1-2 per 1,000 live births, and a partial expression of 
FAS occurs in 3- 5 per 1,000 live births. Signs of 
FAS include central nervous system dysfunction, 
including mental retardation, microcephaly, poor 
motor coordination, and hyperactivity in childhood; 
low birth weight and short body length; facial ab
normalities; and malformation of organ systems, in
cluding cardiac, urogenital, and skeletal abnormali
ties. 23 

Mental depression may result from or be exacer
bated by excessive drinking. 24 Although the exact 
role that alcohol plays in suicide is uncertain, it is 
known that persons who commit suicide are likely 
to have been dependent on or abusers of alcohol.17 

According to studies of autopsy reports, an esti
mated 25- 37 percent of suicides involved alcohol 
use.25 Kendall has delineated several variables that 
probably contribute to the suicide relationship. Al
cohol use can result in the decline or breakup of a 
marriage and the loss of friends and job. The isola
tion resulting from the breakdown of social systems 
can predispose a person to suicide; the loss of self
esteem and resulting depression can predispose 
one to suicide; the interaction of alcohol with other 
drugs may be lethal; and alcohol may produce irre
sponsible behavior in a person who is not normally 
irresponsible. 25 

Mortality indirectly attributed to alcohol includes 
motor vehicle crashes, falls, and fires. Alcohol was 
implicated in approximately 45 percent (24,000) of 
all fatalities resulting from motor vehicle crashes in 
1980.13 Because of the effects that alcohol has on co
ordination and judgment, it also follows that 
drinkers are more likely than the general popula
tion to be involved in industrial accidents. 
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EFFECTS ON THE FAMILY 

The potentially destructive effects of alcohol use on 
the family include violence, divorce, economic 
stress, and negative role models for the chil
dren.26·27ln addition to the more dramatic and im
mediate effects the drinker has on the family, re
search has indicated that the longer-term effects on 
the family are subtle and obscure. Through their 
systematic research, Steinglass and his coi
Jeagues28·29 found that a family attempts to adapt its 
behavior to the behavior of the drinking member so 
that the family structure will remain relatively 
stable. 

Variables that might distinguish "binge" drinkers 
from "steady" drinkers in their relationships with 
their families have been studied. Jacob et al.30 found 
that, as opposed to steady drinkers, binge drinkers 
generally drank away from home. Binge drinkers 
also exhibited greater levels of overall psychopa
thology than did steady drinkers . The binge 
drinkers experienced more adverse social conse
quences, such as involvement in fights, inability to 
keep a job, neglected family obligations, and more 
arrests for drunken behavior. Both groups had 
problems maintaining a marriage and friendships, 
and both groups experienced problems on the job. 

POPULATIONS AT RISK 

Some populations are at higher risk of becoming al
coholics or of having tendencies toward alcohol 
abuse or dependence. Individuals who have first
degree relatives with alcoholism are at greater risk, 
and genetic and possible biochemical factors were 
noted earlier. 

Groups that commonly undergo periods of stress 
related to changes or shifts in lifestyle appear to be 
at higher risk for alcoholism. These groups include 
military personnel (whose drinking behavior is 
often rewarded by peers) and the unemployed 
(whose feelings of hopelessness and loss of self-es
teem compound the problem). Drinking is often 
seen as a coping technique in stressful situations. 

Certain work groups have also traditionally had 
high levels of alcohol consumption and problems 
related to alcohol use. Employees who have access 
to free or inexpensive alcohol, such as bartenders or 
brewery workers, are among this group,31 as are 
members of certain trades, such as longshoremen 
and construction workers. 

Teenagers and young adults are among the 
highest-risk populations. In 1977 the leading cause 
of mortality among persons aged 15-24 was motor 
vehicle crashes, accounting for 37 percent of all 
deaths. 31 Furthermore, this young population is ap-



proximately 21/2 times as likely as the average driver 
to be involved in crashes in which alcohol is impli
cated.13 In 1980, 43 percent of automobile crashes in 
which the driver was drinking alcohol occurred 
among drivers in the age range 16-24 years.l6 

PREVENTION EFFORTS 

Efforts toward primary prevention of alcohol abuse/ 
dependence have involved an array of programs 
aimed at specific segments of the population, but 
none of these programs has been proven to offer 
any conclusive long-term benefit. For example, the 
objectives of most alcohol education programs in 
the schools and through the media have been to de
velop a sense of responsibility toward alcohol con
sumption. It is assumed but not proven that in
creased knowledge about alcohol consumption and 
its consequences will result in responsible drinking 
behavior.32 

Several assumptions underlie prevention mes
sages about alcohol abuse, including the assump
tion that the media offer an effective mechanism for 
changing behavior and that the public's increased 
knowledge will lead to a change in attitudes and in 
behavior.33 Television, radjo, and print campaigns 
have been sponsored by agencies such as the Na
tional Council on Alcoholism, the National Safety 
Council, the National Highway Traffic Safety Ad
ministration, various insurance agencies, and pri
vate voluntary agencies. These campaigns empha
size the problems associated with drinking and 
driving and the other negative personal and social 
consequences of cirinldng. 33 The alcohol industry it
self has been active in public information activities. 
Its messages tend to promote responsible drinking 
and knowing and respecting one's drinking limits.34 

Primary prevention efforts undertaken through 
more specific segments of the population have also 
been studied. The role of bartenders, for example, 
has been examined for potential effectiveness in 
preventing alcohol abuse and related problems. 
Waring and Sperr-15 concluded that bartenders 
would be appropriate candidates for alcohol educa
tion aimed at reducing the harmful consequences of 
alcohol to customers. Through standardized inter
views, they found that the majority of bartenders 
studied not only used discretion when dealing with 
customers who presented problems as a result of 
their drinking behavior but would be willing to take 
alcohol education courses. 

Public information has been coupled with com
munity outreach programs to address problems in 
specific high-risk populations. One such project 
sponsored by the National Institute on Alcohol 
Abuse and Alcoholism-the fetal alcohol syndrome 

prevention project in California36-is geared to
ward women of childbearing age. It includes a com
bination of media campaigns, printed materials, 
and contacts (through presentations and seminars) 
with various groups throughout the target commu
nity. The effectiveness of the program has not yet 
been assessed. A similar program in Washington 
State takes a more integrated and comprehensive 
approach.37 Components of the program include 
public education through the media and the 
training of professionals who provide prenatal care. 
The public health component encourages women of 
childbearing age to adopt health-enhancing be
havior. 

INTERVENTIONS 

Most prevention efforts are geared to the individual 
or to specific high-risk populations. However, this 
strategy tends to ignore the cultural environment 
and social milieu that tolerate drinking and subse
quent alcohol-related problems. Kinder et al.38 re
viewed alcohol education programs to determine 
their effectiveness on the target audiences. For the 
most part, they found that the programs, which 
were geared to both student and adult populations, 
made little or no impact. These findings are not sur
prising if we recognize that there is little support in 
our society for campaigns to prevent alcohol abuse. 

A systems approach to prevention would view al
coholism as a problem that derives from many eco
nomic, social, and cultural factors and would inter
vene in all of these interacting systems-marketing 
and economics, cultural values, and social norms. 
No single intervention policy can solve society's 
problems with alcoholism, but all such initiatives, 
taken together, can help us move closer toward 
achieving the healthiest possible use of alcohol in 
our society. Such an ideal would be based on the 
following norms: (1) moderate consumption in low
risk situations is accepted, (2) any consumption in 
high-risk situations is actively djscouraged, (3) ab
stinence is accepted, (4) heavy consumption in any 
situation is actively discouraged, and (5) safety and 
health protection mechanisms that apply to the en
tire population (e.g., drunk driving laws, seat belts, 
air bags) are a high priority. 

The interventions we would recommend to facili
tate these patterns of alcohol use are discussed 
below, along the lines of public policy initiatives. 

Education. Comprehensive educational ap
proaches that mobilize and coordinate multiple 
community resources including famliies, schools, 
churches, volunteer associations, sports dubs, in
dustry, business management, social and profes
sional organizations, and local medja should be un-
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dertaken. Prevention programs should also focus 
on legislators, health care providers, school super
visors, principals, and teachers. While the general 
public may be the major target audience, specific 
groups should receive special attention. 

For students, educational programs should begin 
by age 12, before children enter the teenage years 
when exposure to peer group pressure regarding al
cohol use intensifies. Education on the potential 
risks of alcohol use and misuse is probably not suf
ficient in itself, since, as noted earlier, the long-term 
success of "educational" programs per se has not 
been proven. Particularly for the preteen and 
teenage population, interventions must focus on 
specific social skills that enable teenagers to resist 
peer pressure for the use of alcohol. The use of fa
vorable role models for teenage alcohol prevention 
programs, such as popular musicians and television 
entertainers, may be an important component of in
tervention efforts at this level. Driver education 
should heavily emphasize the dangers and risks of 
drinking and driving. 

Educational efforts should also be directed at the 
level of educators and professionals. Local and state 
Boards of Education should be encouraged to inte
grate formal, structured alcohol prevention pro
grams into the curricula for students prior to the 
sixth grade, including social skills training to resist 
peer group pressure as noted above. With respect 
to professional groups, education, law, medical, 
and seminary schools should place a high priority 
on alcohol prevention education with implementa
tion of formal curricula in this regard. 

Specific educational warning programs for pro
spective and expectant mothers should be con
ducted both through the media and in the medical 
sector as well. 

Warning labels. All alcoholic beverage containers 
and packaging should have mandatory labeling 
that: (1) discloses alcohol content, (2) discloses all 
other ingredients, including additives and preser
vatives, and (3) carries rotating health warnings on 
the potential dangers of alcohol (i.e., can be ad
dicting, impairs driving ability, should not be used 
in conjunction with sedatives or tranquilizers, and 
is hazardous to unborn children). The primary reg
ulatory authority over the content, labeling, and ad
vertising should be vested with the Food and Drug 
Administration. 

Increase price through tax policy. The real price 
of alcohol has declined significantly over the past 
quarter century. Since 1960 the real price of distilled 
spirits has declined 48 percent, beer 27 percent, and 
wine 20 percent. The federal excise tax on alcohol 
has not been increased since the Korean War. (Con-
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gress has recently approved a measure that slightly 
increases the excise tax on distilled spirits.) 

Current tax policy has resulted in the decline in 
the real price of alcohol, which at least partially con
tributes to increased problems with alcohol. Fur
thermore, the low price suggests that by allowing 
alcoholic beverages to compete in price with soft 
drinks, alcohol is an acceptable alternative in any 
situation in which soft drinks are used. 

Raising taxes on alcohol should be highly attrac
tive to state governments. Enormous revenues have 
been lost because the excise tax on alcohol has not 
been indexed to inflation. The state of California, 
for example, has lost an estimated $189,000,000 
since 1960 by not having the state alcohol tax in
dexed to inflation. 

To reverse this trend, we recommend the fol
lowing: (1) significantly increase the excise tax on 
beer, wine, and distilled spirits, (2) use alcohol con
tent as a tax base, and (3) index the tax rate to the 
rate of inflation. 

The expected effects of these revised tax policies 
would be a decline in overall consumption and a 
simultaneous decline in alcohol-related mortality 
and morbidity, particularly that resulting from cir
rhosis and auto crashes. Tax revenue could remain 
constant with lower consumption at higher tax 
rates. Revision of the excise tax rate would reinforce 
the overall message that alcohol is a special 
product, one to be handled with care. 

Remove income tax deductions. Existing policy 
allows personal income tax deductions for the cost 
of alcohol purchased for a broad range of loosely 
defined business purposes. Corporations and busi
nesses are leading purchasers of alcoholic bev
erages. ln 1979 corporate expenditures for alcohol 
were estimated at $5.6 billion, or 11.9 percent of the 
total market. All these expenditures are "dis
counted" by an estimated tax savings of 35 percent. 
These tax deductions are disproportionately distrib
uted among persons whose incomes are high and 
those who benefit from corporate expense ac
counts. 

The result of the existing arrangement is that al
cohol problems are probably exacerbated by tax
supported incentives to drink. The total loss of tax 
revenue to the federal treasury is estimated at 
$3-$5 billion for each of the years 1979-1981. ln ad
dition, the federal government directly contributes 
to a business and corporate culture that supports 
higher levels of alcohol consumption. 

The specific recommendation to reverse this 
trend is to prohibit tax deductions associated with 
the use of alcoholic beverages. The expected effects 
would be to increase the price of alcoholic bev-



erages for businesspeople and to reduce consump
tion (and thus the associated problems). In addi
tion, the change would generate additional tax rev
enue from drinking, which would no longer be 
subsidized through tax policy. Practically and sym
bolically, the removal of the tax deduction would 
signal that the public interest is not served by gov
ernment incentives to drink, that alcohol is not an 
essential ingredient in business dealings, and that 
tax policy can be consistent with health policy. 

Counteradvertising. Advertising has institution
alized inaccuracy by virtue of the regulatory accep
tance of puffery. Although puffery may be accept
able for promoting more innocuous products, it can 
be dangerously misleading in advertising alcohol. 

Alcohol advertising is noted for emotional ap
peals that are irrelevant to the product; the ads ap
peal to the viewer's wish to increase self-esteem, 
identify with wealth, gain greater peer acceptance, 
and increase sexual prowess. Warnings about the 
possible personal and public health consequences 
of alcohol use are never mentioned. A very partial 
and misleading picture is presented. Further, al
cohol advertising has been found not only to in
crease consumption among adults but also to so
cialize youth to an alcohol-consuming system. 

In 1982 more than $1.1 billion was spent on ad
vertising alcoholic beverages, an increase of 9.2 per
cent over the previous year. In 1983, $550 million 
was spent to promote beer and wine on television. 
These figures do not include the extensive amounts 
spent to promote alcohol through sports and cul
tural events. Roughly 35 percent of the $1.1 billion 
spent on radio, television, newspaper, and maga
zine ads is tax deductible. The U.S. Treasury thus 
loses more than $350 million annually and is, in ef
fect, subsidizing a misinformation campaign that 
runs counter to good public health policy. 

Specific interventions to counter the alcohol in
dustry's advertising include: (1) supporting existing 
legislation in the U.S. House of Representatives to 
mandate counteradvertising and to make an equiv
alent amount of broadcast time available for public 
health and safety messages regarding alcohol ef
fects, (2) including health information in all alcohol 
advertisements, (3) prohibiting advertising that 
uses lifestyle themes such as glamour, sexually ori
ented messages, celebrities, and sports figures, (4) 
establishing a surcharge on all billings for alcoholic 
beverage advertising and using the surcharge to 
fund alcohol-related public education programs, 
and (5) banning any alcoholic beverage advertising 
that specifically targets adolescents. 

The general effect of modifying and reducing al
cohol advertising and changing its content would 

substantively alter social attitudes about alcohol. 
The changes would also be likely to increase the 
credibility of existing programs and public informa
tion programs. 

Promote server intervention programs and dram 
sltop laws. Most states now have third-party lia
bility, or dram shop laws, which establishes the 
legal responsibility of those who serve alcohol com
mercially for the damage caused by an intoxicated 
patron. In recent years, suits based on dram shop 
laws have become common, and substantial 
damages have been awarded. In 1983 a California 
case was settled for $10.5 million. 

The growing corporate and business concern 
about legal liability, coupled with extensive public 
attention to drinking and driving, has led to the de
velopment and increasing acceptance of server in
tervention programs. These programs seek to 
change the commercial setting in which alcohol is 
served in order to lessen the frequency of heavier 
drinking. Server intervention has two primary com
ponents: the education and training of managers 
and servers, and the establishment of clear guide
lines for liability under state and local laws. 

Under the current policy, dram shop liability laws 
vary from state to state, as does the legal responsi
bility of the server or the establishment. The lack of 
a clear policy results in a business-as-usual attitude, 
which can mean inappropriate serving practices 
that result in, for example, preventable traffic 
crashes. 

We recommend: (1) implementing a model law 
that establishes uniform guidelines for responsible 
serving practices, (2) creating incentives for states to 
adopt the model law, and (3) creating incentives for 
all licensed establishments to provide continual 
training to servers. 

Adopting these policies would also help establish 
a shared responsibility for alcohol problems and 
provide constructive role models for the drinker. 
Although overall consumption might not decrease, 
drinking in high-risk situations would. Perhaps 
most important, the changes would be a strong 
statement from the business and general commu
nity that excessive drinking is not acceptable. 

Promote accurate portrayals of drinking on tele
vision. Television is not only a main source of 
health information, it may well be the single most 
pervasive source. In the past, much of the informa
tion presented about alcohol has been inaccurate 
and misleading. Research in this area has reported 
that drinking on television far exceeds the reality. 
Drinking is widespread and condoned; heavier 
drinking is the norm, often the source of comedy or 
amusement; and alcohol abuse is rarely disap-

Alcohol Dependence and Abuse 15 



proved of. Drinking is most often used in response 
to personal crises, as a social lubricant, or simply as 
something to do while standing around, a piece of 
stage business. 

Recent observations have indicated that substan
tial changes in portrayals of alcohol use on televi
sion have occurred. Many of the problematic pre
sentations found in previous work have greatly di
minished. Nevertheless, despite some excellent 
television programs about alcohol, the alcohol story 
remains incomplete and inaccurately told. 

Two recent initiatives in this area are notable. The 
first is the development of cooperative consultation. 
Developed by a team of soda! scientists, this pro
cess uses research, education, and consultation to 
work with writers, producers, and directors with 
the goal of producing more accurate portrayals of 
alcohol use. The second initiative grew from the 
first: The Hollywood-based Caucus of Writers, Pro
ducers and Directors issued a list of several ways in 
which members might be inadvertently contrib
uting to alcohol problems. Members were urged to 
adhere to the suggested do's and don'ts, specifi
cally: (1) promote voluntary compliance with the list 
of the Caucus of Writers, Producers and Directors, 
(2) create an independent agency to continue spon
soring cooperative consultation, (3) promote greater 
awareness of health issues to the National Associa
tion of Broadcasters, and (4) promote the develop
ment of local committees to work with media pro
fessionals on the presentation of alcohol-related 
issues. 

Experience with cooperative consultation thus far 
indicates that people in the media will be respon
sive to concerns about alcohol portrayals. As these 
professionals respond, a greater understanding of 
the seriousness of alcohol-related problems is likely 
to spread through the population. This under
standing will help form a supportive base for other 
policies and programs directed toward the preven
tion of alcohol-related problems. 

Promote community involvement. State laws 
promulgated in the 1930s focused regulatory power 
at the state level. Although these laws vary consid
erably from state to state, they seem generally to 
minimize the role of communities in determining 
the availability of alcoholic beverages. Recent work 
suggests that the issue of availability can be at least 
partly addressed by controlling alcohol distribution 
outlets through local planning and zoning. 

Current policy has resulted in communities that 
are, for the most part, powerless to control alcohol 
availability. Local availability has thus increased, 
with some areas having a high concentration of al
cohol outlets. Greater numbers of outlets have been 
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associated with higher levels of consumption and 
some alcohol-related problems. An excessive 
number of alcohol outlets in a neighborhood can ef
fectively drive out other businesses. 

Some communities are successfully controlling 
broad practices, for example, by eliminating 
"happy hours" and similar promotions that empha
size heavier drinking. Another local option is pre
venting the sale of alcohol in gas stations and con
venience stores. 

Our recommendations for promoting community 
involvement include establishing an incentive 
system that would encourage local authorities to 
regulate the distribution of alcohol, designing local 
reviews that involve community residents, and de
veloping partnerships among state agencies that 
have authority over alcohol issues and the public 
and private organizations in communities. Specifi
cally: (1) all new and renewed applications for al
cohol retail outlets should be subject to environ
mental impact analysis, public hearings, and 
zoning regulations, (2) gasoline s tations and conve
nience stores should not be licensed for the sale of 
alcohol, and (3) "happy hour" type promotions that 
encourage heavier drinking should be prohibited. 

Prevention of alcohol-related automobile 
trauma. The primary focus of these recommenda
tions has been the prevention of alcohol-related 
problems; however, there are other recommenda
tions for preventing alcohol-related trauma, in
cluding (1) mandatory use of seat belts in all states, 
and (2) mandatory air bags in automobiles pro
duced in 1989 and after. 

Evidence also suggests that raising the drinking 
age to 21 will significantly reduce teenage driving 
fatalities. For example, although individuals be
tween the ages of 16 and 24 constitute only about 20 
percent of the total population and drive only 20 
percent of the total vehicle miles in the United 
States, they are involved in 42 percent of all al
cohol-related fatalities. 39 After Michigan raised its 
minimum drinking age from 18 to 21 in 1978, the 
figures of alcohol-related automobile deaths in the 
18- to 20-year-old age group decreased 31 percent in 
one year . Similar dramatic reductions have been re
ported in other states after raising the legal drinking 
age. 40 Since contiguous states with different 
drinking ages create significant problems with 
crossing state lines to purchase alcohol, the age 21 
limit should be uniform nationwide. 

Other measures recommended to decrease al
cohol-related automobile injuries and deaths in
dude: (1) by state and local law, prohibit the con
sumption or possession of any alcoholic beverage in 
open or unsealed containers in the passenger com-



partments of motor vehicles, (2) lower the nation
wide blood alcohol content (BAC) for "per se" to 
.05 gmldl, and require .00 BAC gmldl for high-risk 
groups such as adolescents or those with previous 
convictions, and (3) provide for administrative re
vocation of licenses in all per se cases, with the li
cense being surrendered at the scene of the arrest. 

SUMMARY 

We have put forth a series of policy recommenda
tions that focus on some of the underlying, contrib
utory causes to alcohol-related problems. Each of 
the areas targeted contributes to the "normaliza
tion" of widespread alcohol availability. Normaliza
tion means essentially that we accept certain 
problems as "normal and expected." ln this way 
high levels of alcohol-related damage become insti
tutionalized as given-the price we must pay for 
the pleasures of alcohol. Normalization thus makes 
it more difficult to raise questions about the appro
priateness of existing policies. 

Our recommendations have been selected from a 
range of possible alternatives. Increased attention 
to safety and consistent public information and ed
ucation must take place. Our recommendations 
must serve as part of a comprehensive long-term 
effort that acknowledges the deeply rooted nature 
of drinking practices and problems in society. The 
sum of our proposals would significantly alter the 
social climate in which alcohol is used. Subsequent 
programs would benefit from the positive, sup
portive environment these policies would help es
tablish-the potential result being more effective 
and efficient program outcomes. 

It is important to emphasize that these policies 
cannot work in isolation. Policies to increase excise 
taxes or remove tax deductions for consumption 
and advertising of alcoholic beverages are depen
dent on the support of a population that is well in
formed about the health and social welfare benefits 
of such measures. Server intervention programs are 
dependent on the support of local communities and 
positive legal and regulatory guidelines. 

For society to adequately address alcohol-related 
problems, it is necessary to shift attention away 
from the individual and focus on the system in 
which the individual acts. This does not suggest 
that traditional programs be abandoned. On the 
contrary, innovation in these programs is ongoing. 
It does suggest that the great imbalance that has 
characterized prevention efforts, leading to a lack of 
attention to the broader policy issues, needs to be 
redressed. Prevention means change, and change 
entails some sacrifice. If we are serious about re-

dudng the enormous social and economic toll asso
ciated with alcohol, these policy initiatives will form 
a starting point for a more equitable distribution of 
the burden for prevention. 

Special thanks to Dr. Alvm Cruze (Research Triangle Institute) 
for consultation and Mr. Don Eddins (Centers for Disease Con
trol) for statistical assistance. 
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Arthritis and Musculoskeletal Diseases 
Frederic C. McDuffie, M .D., William R. Felts, Jr., M.D., 
Marc C. Hochberg, M.D., M.P.H., Reva C. Lawrence, M.P.H ., 
Kenneth Mitchell, Ph.D., Morey S. Moreland, M.D., 
and Lawrence E. Shulman, M.D., Ph.D. 

Arthritis and heart disease are the two major causes 
of disability in the United States, each responsible 
for approximately 15 percent of the total. 1 Arthritis 
mean~ inflammation of a joint, but in general usage 
the term has been extended to include any damage 
to a joint, particularly if it produces chronic pain. 
Certain chronic, painful conditions characterized by 
symptoms that appear in tissues in and around 
joints but that produce no demonstrable pathology 
(e.g., fibrositis, musculoskeletal pain syndromes, 
idiopathic back pain) are often included in thecate
gory of arthritis. Arthritis is thus not a single dis
ease. 

Research d irected a t uncovering the ultimate 
cause of arthritis must be strictly targeted to the in
dividual forms of arthritis such as gout, ankylosing 
spondylitis, and psoriatic arthritis, each of which 
has its distinct etiology. But whatever their causes, 
all the chronic forms of arthritis produce similar 
problems for those affected. Patients have difficulty 
performing activities of daily living and working; 
they face high expenses for health care; and they 
must cope with the effects of arthritis on their emo
tional well-being and sexual relationships. 

The causes of almost all the major forms of 
chronic arthritis remain unknown in spite of nu
merous advances in biomedical research that have 
pinpointed certain factors (such as heredity, infec
tion, defects in regulation of the immune response, 
and the aggregation of proteoglycan molecules in 
cartilage) as playing important roles in these dis-
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eases. Therefore, we cannot yet identify the envi
ronmental hazards or lifestyles that lead to arthritis. 

Arthritis is a prominent manifestation in more 
than a hundred diseases, but many are uncommon 
or produce most of their harmful effects by in
volving other organs. Therefore, we will focus our 
attention on the three most common and economi
cally important forms of arthritis: osteoarthritis, 
rheumatoid arthritis, and back pain. Three other 
importan t health problems-gout, juvenile rheu
matoid arthritis, and the inflammatory connective 
tissue diseases (systemic lupus erythematosus, 
scleroderma, polymyositis, and the vasculitides)
will be considered in less detail. 

THE MORBIDITY OF ARTHRITIS 

According to the 1980 National Health Interview 
Survey, approximately 37 million people (17 per
cent) in the United States consider themselves to 
have arthritis. Extrapolation from the Health and 
Nutrition Examination Survey (HANES) I data indi
cates that an estimated 32.6 percent of the adult 
population is affected by joint swelling, limitation 
of motion, or pain on motion. 2 However, obtaining 
complete and accurate data on incidence and preva
lence is hampered by several factors, in particular 
the absence of standard case definitions and diag
nostic criteria. Moreover, many rheumatic diseases 
have prevalence rates that are too low to be accu
rately measured by current national surveys. 

Osteoarthritis 

Osteoarthritis is the most common form of arthritis 
and probably represents the end result of a number 
of different pathologic processes. It involves pri
marily the fingers, feet, spine, hips, and knees. The 
process responsible for osteoarthritis begins in the 
cartilage overlying the ends of bones that form a 
joint and is initiated or accelerated by mechanical 
forces that disrupt the normal biomechanics of the 
joint. Meniscus tears, occupational stresses (e.g., 
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on the spines of coal miners or the ankles of ballet 
dancers), disease affecting bony alignment (e.g. , 
congenital dislocation of the hip, Legg-Calve
Perthe's disease of the hip), obesity, and all other 
forms of arthritis have been implicated as causative 
factors in some persons. However, in most persons 
no predisposing factors have been identified . The 
symptoms are pain and limitation of motion of the 
affected joints. 

People who have osteoarthritis are often in good 
health because the disease produces no systemic 
symptoms. Disability usually results from difficulty 
in walking because of disease in the knee or hip; 
hand involvement is not a great cause of disability. 

Estimating the exact national prevalence of os
teoarthritis is difficult for several reasons. The dis
ease is measured by radiographic evidence, even 
though many persons whose X-ray findings are 
positive report no pain or disability. It remains un
clear whether these persons should be counted as 
cases. Conversely, some individuals report pain but 
show no radiographic evidence of osteoarthritis. In 
addition, primary sources for data on osteoarthritis 
are based on the radiographs of only a few joints in 
each person. Therefore, most reports of prevalence 
are given only for specific joints because data are 
not available for all joints. Finally, prevalence rates 
vary, depending on whether mild and moderate 
cases are reported in addition to severe ones. 3 

The fo llowing estimates are based on radio
graphic evidence alone from the Health Examina
tion Survey (HES) of 1960-19623.4 and the HANES I 
of 1971-1975.3•5 The prevalence rate of mild, mod
erate, and severe osteoarthritis of the hands is ap
proximately 32.5 percent for adults aged 25- 74. It 
is 22.2 percent for the feet, 3.8 percent for the 
knees, and 1.3 percent for the hips. Osteoarthritis 
in all reported joints increases substantially with 
age . In the HES the frequency of osteoarthritis, 
based on radiographs of the hands and feet, in
creased from 4 percent among persons less than 24 
years old to 85 percent among those aged 75-79. 
Overall, men and women are affected approxi
mately equally when all ages are reported together, 
but prevalence is greater in men under age 45 and 
in women over age 55. 

Rheumatoid Arthritis 

Rheumatoid arthritis differs from osteoarthritis in 
that it involves multiple joints, usually commences 
at a younger age, is not caused by biomecharucal 
factors, and begins as an inflammatory process in 
the joint lining or synovium rather than as a degen
eration of the cartilage. The most commonly in
volved joints are the fingers, toes, wrists, knees, 
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elbows, and ankles. Deformity and loss of muscle 
strength are common. Because rheumatoid arthritis 
is a systemic inflammatory disease, other structures 
may be affected. Subcutaneous nodules, pleuritis 
and pericarditis with effusion, splenomegaly, 
lymphadenopathy, episcleritis, and vasculitis in
volving skin and peripheral nerves are most 
common. Of the people who fit the diagnostic cri
teria for rheumatoid arthritis, 80 percent have au
toantibodies to human lgG in their sera. These anti
bodies, or rheumatoid factors, are not specific for 
the disease, although high titers usually indicate a 
poor prognosis. 

The etiology of rheumatoid arthritis is unknown. 
People who possess the HLA- DR4 gene are more 
likely to develop the disease because it is present in 
60-70 percent of people who have the disease com
pared with 25 percent in a control population. All 
evidence points to the existence of an underlying 
infectious agent, probably a virus, but so far it has 
eluded identification. 

The 1960-1962 HES is the only source of national 
rheumatoid arthritis data that are based on the 
American Rheumatism Association diagnostic cri
teria. Prevalence estimates from thls survey were 
determined for cases defined as classical, definite, 
and probable.6 Of the identified cases, 70 percent 
were in the probable category. According to the 
National Center for Health Statisitics (NCHS), it is 
likely that thls subset includes cases of other arthri
tides or transient disease that could not be differen
tiated from rheumatoid arthritis in the survey. Only 
15 percent of patients with probable rheumatoid ar
thritis develop chronic disease.7 

The national prevalence of classical, definite, and 
probable rheumatoid arthri tis, according to the HES 
data, is 3.2 percent of the adult population aged 
18-79. Women have a rate of 4.6 percent, nearly 
three times the male rate of 1.7 percent. Prevalence 
rates increase with age in both sexes, as noted in 
Table 1. 6•8 If only classical and definite rheumatoid 
arthritis are considered, the overall prevalence rate 
becomes 1.0 percent, and the female - male ratio re
mains 3:1. 

Back Pain 

Back pain is a major cause of morbidity, disability, 
and economic loss. 8 It accounts for approximately 
one third of patients who have musculoskeletal 
complaints and who are seen by general practi
tioners. According to da ta from the NCHS,9 in 1970 
back pain was the most common cause of limitation 
of activity in workers younger than 45 and the third 
most common cause in those 45-64 years of age. 

According to the HANES I survey,5 10.5 percent 



Table 1. Prevalence of classical, definite, and probable rheumatoid arthritis, 
United States, 196~1962 

Classical, definite, and 
probable (% of population) 

Age (years) Male Female Both sexes 
18-24 0.2 0.3 0.3 
25-34 0.6 0.3 
35- 44 0.5 2.1 1.3 
45- 54 1.5 4.4 3.0 
55- 64 4.2 8.3 6.3 
65- 74 3.1 14.1 9.2 
75- 79 14.1 23.5 18.8 
Total 1.7 4.6 3.2 
Data from Engle et a1 .6 and Kelsey.& 

of respondents aged 25-74 have had pain in the 
lower back "on most days for at least a month." The 
frequency for women was 9.4 percent compared 
with 11.4 percent in men. 

Prolapsed disc. Prolapsed, or "slipped," inter
vertebral disc is a major problem associated with 
back pain. According to the 1976 data, displacement 
of an intervertebral disc restricted the patient's ac
tivity in half of the cases and resulted in an average 
of 8.4 days in bed a year. The most recent preva
lence data from the 1981 National Health Interview 
Survey (HIS) indicate that 3 million persons (14.1 
per 1,000) are affected. A higher rate is reported in 
males than in females. The rate increases with age, 
peaking in the group 45-64 years of age (34.5 cases 
per 1,000).10 

Scoliosis. One important and often preventable 
cause of chronic back pain is scoliosis, which is de
tectable in childhood before symptoms develop. If 
serious and not corrected at this stage, complica
tions such as lung volume reduction, psychological 
effects resulting from hunchbacked appearance, 
and premature osteoarthritis may develop. 

According to preliminary data from HANES ll, 
scoliosis is found in 1.6 percent of children aged 
12- 17: 1.25 percent of boys and 2.1 percent of girls 
(personal communication, Jennifer Madans, Divi
sion of Analysis, National Center for Health Sta
tistics, 1982). Only 10 percent of detected cases are 
progressive and require active treatment. Girls are 
more likely than boys to have progressive curves. 
Although some studies have found a prevalence 
rate as high as 5 percent among adolescents, the 
differences between estimates usually reflect the 
degree of curvature defined as the threshold for 
diagnosis. According to figures from the HANES I 
survey, approximately 3 percent of the adult civilian 
noninstitutionalized U.S. population aged 25-74 
has scoliosis. 5 

Oassical and 
definite(% 
of population) 

Male Female 

0.1 
0.9 

0.2 1.0 
2.0 2.4 
0.2 4.6 
8.2 6.2 
0.5 1.4 

Ankylosing spondylitis. Ankylosing spondylitis 
is a form of arthritis that produces chronic back pain 
and restricts motion in approximately 300,000 
Americans.11 In whites it is almost entirely limited 
to individuals who possess the HLA-B27 antigen, 
and it affects primarily young and middle-aged 
men. Because only a small proportion (fewer than 
20 percent) of the persons who are B27-positive de
velop ankylosing spondylitis, it is believed that 
some environmental agent(s) triggers the disease in 
susceptible people. 

Osteoporosis. A prominent cause of back pain in 
elderly women is postmenopausal osteoporosis, 
which causes pain from compression fractures of 
the thoracic vertebrae. Osteoporosis appears to re
sult from an acceleration of the normal decline in 
skeletal bone mass that begins at age 40. This de
cline is rapid for the first few years after meno
pause, then continues at a slower rate. There is con
siderable evidence that diminished production of 
estrogen and progesterone, an increased require
ment for dietary calcium, and a less physically ac
tive lifestyle contribute to this process. Attempts to 
identify women at high risk for osteoporosis are 
under way, but to date no simple, accurate method 
has been found. Prophylactic therapy, including 
calcium, estrogen, and progesterone started at 
menopause, can reverse or diminish bone Joss in 
women.u 

Osteoporosis is extremely common in older 
people, particularly women, and its prevalence in
creases with advancing age, rising from approxi
mately 18 percent in the 45-49 age group to 89 per
cent at age 75 (Table 2). Vertebral fractures, which 
cause the back pain characteristic of the postmeno
pausal form of the disease, are the second most 
common cause of hospitalization for fractures in 
persons over 65. The main cause of morbidity from 
osteoporosis is fracture of the femur, which is pri-
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Table 2. Prevalence rates of osteoporosis in 
Michigan women, 1969 

Age (years) n Osteoporosis(%) 
45-49 290 17.9 
50- 54 309 39.2 
55- 59 514 57.7 
60-64 426 65.5 
65-69 299 73.5 
70-74 177 84.2 
75 + 73 89.0 
Total 2,088 56.7 

Data from lskrant and Smith.45 

Based on radiographs of the thoracolumbar spine. 

marily associated with the senile form. This occurs 
in somewhat older persons and has a female-male 
sex ratio of approximately 2:1, as opposed to the 6:1 
ratio for the postmenopausal type. 

Idiopathic back pain. In only a small number of 
persons who have chronic back pain can a struc
tural disease or abnormality be identified. Spondy
lolisthesis, infections, tumors, and other diseases 
account for a small fraction of the total. Some low 
back pain is undoubtedly psychogenic or made 
worse by psychogenic factors. True malingering is 
rare and can usually be identified by a proper his
tory and physical examination . 

Mechanical factors are undoubtedly important, as 
back pain in younger people is related to hard phys
ical labor. A relationship has been shown between 
the physical strength of the worker, the demands of 
the job, and the incidence of back pain. 13 There is 
no doubt that those engaged in heavy labor suffer 
more severe pain and lose more time from work 
than do those whose work puts fewer demands on 
the spine.14 In particular, jobs that involve frequent 
bending forward, bending and twisting, lifting 
(especially repeated and heavy lifting), repetitive 
work, and vibration carry the highest risk. Some in
fluence is exerted by tail stature, extreme obesity, 
marked scoliosis, and weak muscles. 

The management of idiopathic back pain remains 
empirical and unsatisfactory in part because of the 
difficulty of classifying the affected persons into eti
ologically based subgroups. 

Gout 

Gout is a metabolic disorder that produces joint in
flammation as a result of sodium urate crystals dL·
posited in the synovium. It affects more than I mil
lion people in the United States, the m<ljority of 
them men. Hyperuricemia may result either from 
overproduction (in approximately 10 percent) or 
underexcretion (approximately 90 percent) of urate. 
Acute gout is characteristically a self-limited disease 
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that usually involves the great toe or another joint 
of the lower extremity. Chronic gout, which is char
acterized by urate crystals (tophi) in joints and other 
soft tissues, develops slowly over many years in 
about half of the untreated people who have gout. 
Current therapy, which includes colchicine prophy
laxis for acute attacks, probenecid to enhance renal 
excretion of uric acid, and allopurinol to reduce syn
thesis of urate, has markedly reduced the preva
lence of tophaceous gout. The chief problems in 
managing gou t are proper diagnosis and per
suading those with this disorder to take prophy
Lactic therapy for the rest of their lives. 

On the basis of HIS data, in the United States an 
estimated 2,018,000 persons (9 per 1,000) suffer 
grom gout. For women the frequency is 4. 7 per 
1,000, and for men, 13.5 per 1,000. These figures are 
probably too high. In a follow-up examination of in
dividuals who reported they had gout, the diag
nosis could not be substantiated in two thirds of 
those examined.15 A better figure for the prevalence 
of gout is approximately 4.0 per 1,000 (5.0-6.6 in 
men and 1.0-3.0 in women).11,1s 

The prevalence of gout increases with age; it is 
rare in persons under 17 and most frequent in those 
54 years of age and over.1o 

Inflammatory Connective Tissue Diseases 

Inflammatory connective tissue diseases, a group 
of chronic diseases often associated with arthritis 
and characterized by autoimmunity, vascular in
jury, and inflammation in connective tissues, affect 
almost 1 million people in the United States. Sys
temic lupus erythematosus (SLE), scleroderma, 
polymyositis, and the several forms of vasculitis can 
affect multiple organ systems and produce serious 
disabiHty. Because individually they are fairly un
common, these diseases are usually not considered 
major health problems. However, they pose a se
rious burden for those who are affected. Because of 
certain common features it is likely that these dis
eases are closely related and are similar in etiology. 

The prevalence rate of SLE in the United States in 
1970 was 15-50 per 100,000.16 Because these figures 
are higher than those found in the 1950s, the preva
lence may be increasing. The prevalence of sclero
derma has been estimated as 14 per 100,000.17 No 
good data exist for the prevalence of polymyositis 
or vasculitis. 

Juvenile Rheumatoid Arthritis 

Although arthritis is generally considered an afflic
tion of the elderly, approximately 100,000 children 
have some type of chronic joint inflammation. 



Hochberg et al. 111 estimated the true prevalence rate 
of juvenile rheumatoid arthritis at 0.17-0.57 per 
1,000 children. 

At least four distinct types of chronic arthritis are 
now recognized in children: (1) a systemic form in 
young children, often given the eponym Still's dis
ease; (2) a pauciarticular form more common in 
girls, usually affecting only the lower extremities 
and associated with iritis and a positive antinuclear 
antibody test; (3) the adult form of rheumatoid ar
thritis in which the test for rheumatoid factor is pos
itive; and (4) a second pauciarticular form most 
common in boys who possess the HLA-B27 gene. 
The long-term prognosis for these children (except 
for those who have seropositive rheumatoid ar
thritis) is relatively good, though they may reach 
adulthood with considerable residual deformity. 
Children who have chronic arthritis have very spe
cial problems with adjustment in school, acceptance 
by peers, effects on other family members, and 
preparation for adulthood. 

MORTALITY 

Of the 21 million deaths in the United States during 
the 11-year period 1968-1978, only 63,148 (0.03 per
cent) were attributed to musculoskeletal and con
nective tissue diseases: 35,136 (55.62 percent) in 
white females, 19,068 (30.23 percent) in white 
males, 6,202 (9.81 percent) in nonwhite females, 
and 2, 742 ( 4.34 percent) in nonwhite males. 19 In 
whites, this higher female mortality was most pro
nounced in the age range 15- 44, which generally 
corresponds to the childbearing years. In non
whites, this higher mortality in women was present 
at every age through 54, though it was most 
marked in ages 15 to 34. The vulnerability of 
women was greater in nonwhites than whites in 
these age groups .19· 20 

SLE, 21 scleroderma, 22 and polymyositis, 23 three of 
the most life-threatening connective tissue diseases, 
are known to be more prevalent and severe in 
young black females than in other population 
groups, a circumstance that probably explains the 
relatively high mortality rate from the rheumatic 
diseases in the young nonwhite female population 
found in this analysis. 

THE COSTS OF ARTHRITIS 

At present it is impossible to measure precisely the 
full economic impact of arthritis. Nonetheless, sev
eral important assessments exist, and these have 
been used to project reasonable estimates of the 
economic consequences. 

Approximately 6 percent of all patients hospital-

ized in the United States, more than 2 million 
persons, were discharged from short-stay hospitals 
in 1982 with a primary diagnosis of musculoskeletal 
system or connective tissue disease (ICD-9 CM 
710-739).24 (See Table 3 for the numbers and inci
dence rate according to sex and age groups.) 

The most common complaint reported by pa
tients seeking office-based medical care is musculo
skeletal symptoms. According to data from the Na
tional Ambulatory Medical Care survey earned out 
by the NCHS in 1981, approximately 59 million of
fice visits, 10.1 percent of all visits during the one
year period, were for symptoms referable to the 
musculoskeletal system.25 The NCHS has estimated 
that musculoskeletal diseases (ICD-9 CM 710-739) 
were the principal diagnoses in approximately 42 
million visits. This survey did not report the 
number of persons who sought medical care but 
rather the number of visits made. 

Musculoskeletal pain also accounted for the 
largest portion (41 percent) of new visits made to 
physicians because of pain symptoms during the 
two-year period 1980-1981.26 

Because of the nature of musculoskeletal dis
ability, direct costs include a unique component
goods and services that do not come from the 
health sector. Health services include costs of hos
pitalization and other institutional care, fees to phy
sicians and other health care providers, medications 
and devices, other professional services, insurance 
prepayment for federal programs, and administra
tive costs (assumed in one study to be 4.5 percent of 
total direct costs). Goods and services from outside 
the health sector include transportation to and from 
health care providers, special diets, household 
help, rehabilitation, and architectural changes ne
cessitated by the illness (assumed in the same study 
to be 15 percent of total direct health costs). 

See Table 4 for direct and indirect costs in 1983 
dollars, based on a study by Grazier et al. 27 This 
study identified indirect costs at only 29 percent, di
rect costs at 71 percent. Earlier reports in 197328 and 
197929 indicated that indirect costs amounted to as 
much as two thirds of the total. The explanation for 
the shift to only one third is not immediately ap
parent, but it may reflect the rapid increase in the 
cost of medical care and the smaller proportion of 
individuals in the work force as the population 
ages. Woolley et al.30 projected that the cost of mus
culoskeletal diseases in the year 2000 would be al
most $95.6 billion and that because of certain shifts 
in the economy, the direct-indirect cost ratio would 
be approximately 1:1. 

A breakdown in the costs according to disease is 
revealing. The annual costs inflicted by rheumatoid 
arthritis are approaching $1 billion, osteoarthritis 
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Table 3. Patients with diseases of the musculoskeletal system or connective 
tissue (ICD-9 CM 710-739) as first-listed diagnosis discharged from short-stay 
hospitals, United States, 1982 

Rate per 
Patient Number discharged 10,000 
characteristics (thousands) population 
Sex 

Male 1,016 91.5 
Female 1,361 114.5 

Age 
< 15 78 15.2 
15-44 943 87.9 
45- 64 778 175.1 
65 578 215.4 

Total 2,377 103.4 

Data from National Hospital Discharge Survey.23 

more than $2 billion, other arthritis $2.5 billion, and 
lumbar disc and back disorders almost $13.5 billion. 
Osteoporosis, with its attendant complications of 
fractures, costs approximately $3.8 billion. 

The costs of rheumatoid arthritis31 were the focus 
of a study of 12 men and 38 women (average age, 48 
± 1.4 years) who had stage ill rheumatoid disease. 
In 1976 dollars, direct costs for the entire group for 
the year averaged $2,319, though a wide range was 
reported, hinging principally on the presence or ab
sen ce of hospitalization during the year. Indirect 
costs averaged $6,810 ± $1,358 for all subjects. 
Average total costs were $9,129 for the year. The 
authors suggested that the functional and employ
ment status of the average person who has stage Ill 
rheumatoid arthritis will not be substantially im
proved by additional medical care. It was therefore 
concluded that policy options for chronic disease, 
such as expanded income supplement programs 
and sheltered workplaces, should be given serious 
consideration. 

The financial burden of arthritis on a family is one 
of its most serious effects. Indirect costs, primarily 
loss of income, are three times the direct costs, ac
cording to one study,31 and less than half the cost is 

Table 4. Cost of chronic musculoskeletal 
conditions, United States, 1983 
(millions of dollars) 

Direct Indirect 
Disease cost cost 
Arthritis 7,712 918 
Back pain 12,923 2,950 
Osteoporosis 5,729 415 
Total 26,364 4,283 

Data from Grazier et al.27 
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Total 
8,630 

15,873 
6,144 

30,647 

Average length 
of hospitalization 
(days) 

7.0 
8.2 

5.1 
6.2 
7.7 

10.7 

7.7 

covered by transfer payments. In another study24 

180 persons who had had rheumatoid arthritis for 
six years were found to be earning an average of 60 
percent less than they had before becoming ill. 
Family income had declined about 25 percent, the 
difference being made up by disability payments 
and the earnings of a spouse. In 6 percent of fami
lies in which a member had rheumatoid arthritis, 
the employment status of the spouse had changed 
as a result of the disease. 

An individual' s ability to function adequately 
within his or her environment may be severely im
paired by chronic arthritis. The most comprehen
sive data on limitation of activity due to arthritis 
and related musculoskeletal diseases are derived 
from the HIS of 1976.32 Of 30 million people re
porting limitation of activity, 3.8 million (approxi
mately 12 percent) were limited by arthritis. The 
role of arthritis as a cause of disability increased 
from 5 percent of those under 48 years old who had 
disabling chronic conditions to almost 20 percent of 
those over 65. More than half of those limited by 
arthritis were restricted in their major activity, and 
one quarter could not carry on their major activity. 
The many women engaged in housework are espe
cially likely to be limited by arthritis because 
women are more commonly affected by most forms 
of arthritis than are men. In all, arthritis was re
sponsible in 1976 for 416 million of the 2,979 million 
days of restricted activity because of chronic condi
tions. 

ARTHRITIS AND THE QUALITY OF LIFE 

Certain elements of the toll exacted by musculoskel
etal diseases cannot be easily measured, nor can a 
price tag be affixed to the resulting human suf-



fering. In an analysis of the psychosocial impact of 
rheumatoid arthritis on 245 persons between the 
ages of 21 and 65, Meenan et al.32 found that 63 
percent had experienced at least one major psycho
social change (e.g., marital status, employment) as 
a result of their disease. Of those surveyed, 83 per
cent had made significant changes in their leisure 
activities. 

Although much can be accomplished in the treat
ment of rheumatoid arthritis through a combination 
of anti-inflammatory and long-acting drugs, phys
ical therapy, and occupational therapy, the overall 
effects of the disease on functional status tend to be 
progressive. In a nine-year follow-up study of 75 
patients who had rheumatoid arthritis and who 
were treated by nonspecialists, Pincus et al.33 found 
declines of 35-55 percent in several functional in
dices . 

Transportation is one area in which functional 
impairment can severely restrict the quality of a 
person's life. On the basis of one study it has been 
estimated that a third of the persons who have ar
thritis have some limitation of mobility, that 13 per
cent require transportation aids, and that 5 percent 
need a wheelchair.34 

Although people who have rheumatoid arthritis 
appear to exhibit certain personality traits (e.g., so
matization, depression, and hysteria) that separate 
them from control populations, they share these 
traits with people who are afflicted with other 
chronic diseases. 35•36 Thus there does not seem to 
be any specific "rheumatoid personality." 

The family must make adjustments to accommo
date a family member who has arthritis. A child 
with arthritis places a heavy burden on the mother, 
who of necessity must reduce the amount of atten
tion she pays to other children and her spouse. 
Such a family restricts its participation in many 
group activities because of the affected child's limi
tations. 

The frequency of divorce and separation is some
what higher in families in which a member has ar
thritis (18 percent versus a national average of 11 
percent, according to Meenan et al.). 32 Sexual 
problems are commonly encountered by people 
who have arthritis. The loss of a positive body 
image may be a serious problem for many, and 
some forms of arthritis, particularly the systemic 
connective tissue diseases, are commonly asso
ciated with severe lassitude and fatigability, which 
make the idea of sexual activity unappealing. Fi
nally, physical limitations, especially of the hips 
and lower back in persons who have ankylosing 
spondylitis, 37 simply make satisfactory sexual per
formance difficult or, at best, awkward. 

INTERVENTIONS 

In 1983 the National Arthritis Advisory Board, in 
cooperation with the National Institute of Arthritis, 
Diabetes, Digestive and Kidney Diseases, held a 
conference on the prevention of arthritis.38 A re
view of the preliminary text (the document sum
marizing the conclusions of this conference is still in 
preparation) reveals that most of the strategies are 
recommendations for further research. None of the 
causes of these diseases are known, and to date 
very few risk factors (except genes) have been un
equivocally identified. At this time we can make 
only a few recommendations for the large-scale pre
ventive measures that are most likely to reduce 
these health problems significantly. 

Primary Interventions 

Osteoporosis. Low-dose cyclic estrogen therapy 
should probably be prescribed indefinitely for 
women whose ovaries are removed before age 50 
and should be considered for other women at the 
time of menopause if no contraindications exist. Re
search to develop practical screening tests to detect 
women at a high risk for osteoporosis is being done 
in several centers. 

Because the usual daily intake of calcium in the 
United States (450-550 mg) is below the 1,000-
1,500 mg needed by postmenopausal women and 
elderly people of both sexes, these persons need ei
ther to consume more dairy products (three to five 
8-oz glasses of skim milk a day) or to take calcium 
supplements. Low doses of vitamin D may also be 
desirable for some people because the requirement 
increases in old age. Weight-bearing exercises are 
also advised, as there is some evidence they may 
reduce bone loss. Other substances such as 
fluorides, calcitriol, anabolic androgen derivatives, 
calcitonin, thiazides, parathormone fragments, and 
biphosphonates are being studied as measures for 
control of osteoporosis, but neither their efficacy 
nor their roles have been established. Devising 
ways of reducing the risk of fractures by preventing 
falls by the elderly needs more emphasis. 

The long-term efficacy of a program for the el
derly which would include the above elements is 
impossible to gauge precisely. However, consider
able savings in medical costs, premature death, and 
suffering would almost certainly evolve. We esti
mate that such a program could reduce costs and 
hospitalizations for fractures by one third over a 15-
year period. 

Scoliosis. The key to the successful prevention of 
scoliosis is early recognition. There is now good evi-
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dence that screening programs can identify scoliosis 
at a stage at which progression can be halted. Be
cause it is not possible to determine at an early 
stage which curvatures will progress and which 
ones will not, regular follow-ups are essential. 

Some states and school districts now have man
datory screening programs, but only one third of 
U.S. children are currently screened by such proce
dures.39 In addition, inadequate follow-up of chil
dren detected in such programs means that many 
potential1y reversible curvatures are not treated. 
Many children p laced in treatment programs do not 
adequately adhere to the prescribed regimen, the 
regular wearing of braces. It is understandably dif
ficult to persuade children to wear a contrivance 
that calls attention to their unique condition. Be
cause scoliosis in its early stages seldom produces 
symptoms and does not result in gross deformity or 
handicap, the problem of compliance is especially 
difficult. A strategy aimed at preventing scoliosis 
should include the following: 

1. Enact legislation in all states to make manda
tory scoliosis screening and follow-up programs in 
the schools. 

2. Ensure that children detected in screening 
programs receive adequate follow-up and treat
ment. 

3. Improve compliance in scoliosis prevention 
and treatment programs. Parents should be per
suaded to monitor their children's compliance, and 
the children themselves should be motivated to 
comply more fully. 

4. Educate school personnel, health profes
sionals, and church groups to increase their aware
ness and define their specific roles. 

Such efforts, if carried out successfully, could 
considerably reduce the prevalence of significant 
scoliosis. Approximately 5% percent of scoliosis pa
tients, or 200,000 individuals, fall into this category. 
The relationship of back pain to scoliosis continues 
to be debated. Edgaf"' found that 47 percent of sur
gically treated patients were pain free, whereas 
only 13 percent of the untreated patients were. Pain 
correlated best with the amount of osteoarthritic 
changes on the concave side of the vertebral curves. 

It appears that the greatest benefits of scoliosis 
prevention fall into two areas: improving psycho
logical health and self-image, and reducing the 
number who require extensive corrective surgery. 

Low back pain. Even though the precise origins 
of most low back pain have not been delineated, 
enough evidence has accumulated to indicate that 
certain factors increase its severity and duration. 

Two approaches to the problem of back pain in 
industry can be expected to reduce the magnitude 
of the problem: 
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1. Screen people for jobs in occupations in which 
the activities are known to increase the severity, the 
duration, and probably the incidence of back pain. 
Use a profile of employees (height, weight, 
strength, abnormal spine curvature) and of jobs (re
quirements for lifting, twisting, bending, prolonged 
sitting, repetition, and vibration) to better match 
the worker to the occupation and reduce the 
amount of work loss and other morbidity from back 
pain. 

2. Analyze the physical requirements of jobs as
sociated with back pain to make adjustments that 
reduce physical stress. For example, mechanical 
lifts, proper positioning of handles, and varying the 
job pattern to reduce repetition can do much to im
prove worker efficiency and reduce economic loss 
due to back pain. 

To achieve these two goals, employers must be 
satisfied that such measures are cost effective. 
Unions must recognize that the changes are in the 
workers' interest and should accept some flexibility 
in rules governing seniority, job security, and pro
motion patterns. Workers themselves must be con
vinced that their health and safety are the goals of 
such plans. 

Because the circumstances surrounding indi
vidual jobs, plants, and industries vary greatly, the 
recommended preventive measures for back pain 
should be accompanied by careful data collection 
and ongoing analysis to determine which changes 
effectively reduce pain and disability and to deter
mine other benefits (e.g., savings resulting from 
less turnover and more overall productivity). Such 
data would provide an incentive for continuing 
those measures that are worthwhile and elimi
nating those of little value. Close involvement of in
dustrial health personnel (physicians, nurses, and 
others) is an essential ingredient to success. 

Of the annual $2 billion in lost work productivity 
caused by back pain, we estimate that up to 20 per
cent might be eliminated by this program over a 
ten-year period. 

Secondary Interventions 

In diseases for which no effective primary preven
tive measures exist, the application of secondary 
measures to reduce morbidity is an attractive alter
native. Such measures have the advantage of being 
focused on a well-defined group of people who are 
motivated to apply any recommended techniques. 

Gout. Primary prevention of gout is not feasible. 
The most effective interventions increase the treat
ment compliance of patients who have gout. Ac
cording to an unpublished study at Johns Hopkins, 
when a nurse experienced in rheumatology main-



tained close communication with gout patients the 
number of acute attacks dropped sharply. Unfortu
nately, the effort and the expense of such an ap
proach make it impractical for widespread use at 
this time. Ideally, combining this intervention with 
compliance measures for other chronic, asymptom
atic diseases would make it more cost effective. 

Spondyloarthropathies. The frequent association 
of Reiter's syndrome with sexual activity, the high 
prevalence of ureaplasma and other urinary tract 
organisms often found in promiscuous indl
viduals, 41 and the presence of urethritis as the most 
common initiating symptom of the Reiter's triad in
dicate that venereally transmitted factors play a key 
role in producing this syndrome in susceptible 
persons. Most physicians strongly advise people 
who have had Reiter's syndrome to reduce the 
number of their sexual partners and to use a 
condom, especially when exposed to a new partner. 

Tertiary Interventions 

Rheumatoid arthritis. Although rheumatoid ar
thritis itself cannot be prevented and we lack proof 
that its long-term course can be altered much by 
treatment, recent evidence has established that the 
quality of life and the functional disability of people 
who have this disease can be improved by mea
sures aimed not at medical management of the dis
ease but at social and personal facto rs affecting a 
person's ability to work. Meenan et aJ.32 and Yelin 
et al.42 have pointed out that further efforts to im
prove medical management of this disease are not 
likely to enhance job productivity and that any fu
ture advances will stem from effecting changes in 
working conditions. 

A program aimed at reducing job-related dis
ability resulting from rheumatoid arthritis should 
include the following strategies: 

1. Persuade employers, unions, and coworkers 
that it is advantageous to them to create a work en
vironment that enables the rheumatoid arthritis pa
tient to continue working. 

2. Allow as much latitude as possible for workers 
who have rheumatoid arthritis to set their own 
hours and rest periods and to make recommenda
tions about the design of their immediate working 
environment. 

3. Use experienced designers to modify tools so 
that as many handicapped employees as possible 
can remain in their jobs. 

4. Provide vocational rehabilitation training for 
handicapped persons who have physically de
manding jobs that cannot be successfully adapted. 
Efforts should be made to select for trai ning the 
persons whose intelligence, stability of social life, 

and motivation make them most likely to benefit. 
5. Improve transportation for handicapped 

workers. Buses should be more accessible and 
easier to use by people with arthritis. In addition, 
special driver training, mechanical aids, and car 
pools can help them overcome what may be their 
greatest limitation in returning to their jobs. 43 

6. Provide work at home (cottage industry) for 
people who have rheumatoid arthritis. Although at 
first glance this approach is attractive, its success 
would probably be limited. It is difficult for any en
terprise to supervise such persons. Most jobs de
mand considerable interaction among workers; the 
end product or service is usually a team effort. 
Also, much of the psychological benefit of working 
results from the social contact and person-to-person 
interaction that a job provides. 

Although the economic and social consequences 
of rheumatoid arthritis have been fairly well de
fined, it is difficult to predict how much our recom
mended program would ease the burden that so
ciety bears for rheumatoid arthritis. We anticipate 
that in the early stages of the recommended inter
vention the biggest problem would be mobilizing 
the cooperation of key groups (employers, unions, 
vocational rehabilitation counselors). As it became 
established, the main difficulty would be to enroll 
affected persons who have little education, who 
hold jobs that are physically but not intellectually 
demanding, who are poorly motivated, or who be
long to groups (especially recent immigrants and 
minorities) that are traditionally hard to reach with 
such efforts. Using figures for current dollars, we 
estimate that over a ten-year period we could re
duce costs attributable to loss of work productivity 
by approximately 30 percent ($21 million). 

Because so many of the people who have rheu
matoid arthritis are in their most productive years, 
the best strategy at this time is to direct our efforts 
toward this group. If successful, the same approach 
could then be extended to people who have other 
rheumatic diseases such as ankylosing spondylitis, 
osteoarthritis, and SLE. In addition, we need spe
cial programs for those who have juvenile arthritis, 
to enabling them to become active members of so
ciety when they reach adulthood. 

Osteoarthritis. The successful introduction of 
total joint arthroplasty resulting from the work of 
Sir John Charnley has revolutionized the manage
ment of osteoarthritis of the knee and hip in the 
past 20 years. Data indicate that 285,000 of these 
procedures are performed annually, most of them 
on people who have osteoarthritis. Although in
creasing the availability of such surgery might ben
efit society as well as the affected individuals, the 
work-related economic benefits of these procedures 
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are limited. Most persons wh o h ave severe os
teoarthritis of the hips and knees are over 55 and 
nearing the end of their active working careers. Ac
cording to at least one study, 44 total hip arthro
plasty s ucceed s only moderately in returning 
people to work for an y length of time. 

SUMMARY 

Arthritis and related disorders of the musculoskel
etal system are the most frequently reported type of 
impairment affecting the U.S. adult population .8 

Although the various forms of arthritis and rela ted 
diseases do not cause many deaths, their high prev
alence, painful character, and interference with rou
tine mechanical function make them one of the 
leading health and economic burdens in the United 
States today. The prevalence of these conditions in
creases with age, but arthritis and other musculo
skeletal problems also affect the health of a signifi
cant number of children . 

Strategies aimed at reducing this burden should 
make the most effective mectical care available to 
more of the affected individuals, recognize arthritis 
and intervene earlier, and assist those affected to 
live more productive and fulfilling lives. 

REFERENCES 

1. Wilder CS. Limitation of activity due to chronic condi
tions: United States, 1974. Rockville, Maryla nd: National 
Health Survey, 1977; DHEW publication no. (HRA)77-
1537. (Vital and health statis tics; series 10, no. 111) . 

2. Cunningham LS, Kelsey JL. Epidemiology of musculo
skeletal impairments and associa ted disability. Am J 
Public Health, 1984;74:6. 

3. Lawrence RL, Kelsey J, Hochberg MC, et al. Fre
quency and cost of the rheumatic diseases in the United 
States (in press). 

4. Engel A. Osteoarthritis in adults by selected demo
graphic characteristics: United States, 1960- 1962. Wash
ington, D.C.: National Center for Health Statistics, 1966; 
DHEW publication no. 1000. (Vital and health statistics; 
series 11; no. 20). 

5. Maurer K. Basic data on ar thritis-knee, hip and sa
croiliac joints in adults ages 25- 74 years: United States, 
1971-1975. Hyattsville, Maryland: Nation al Center for 
Health Statistics, 1979; DHEW publication no. (PHS)79-
1661. Vital an d health statistics; series 11; no. 213). 

6. Engel A, Roberts J, Burch TA. Rheumatoid arthritis in 
adults: United States, 1960-1962. Washington, D.C.: Na
tional Center for Health Statistics, 1966; DHEW publica
tion no. 1000. (Vital and health statistics; series 11; no. 
17). 

7. O'Sullivan JB, Cathcart ES. The prevalence of rheuma
toid arthritis: Follow-up evaluation of the effect of criteria 
on the rates in Sudbury, Massachusetts. Ann Intern Med 
1972;79:573. 

28 Closing the Cap 

8. Kelsey JL. Epidemiology of musculoskeletal disorders. 
New York: Oxford, 1982. 

9. Wilder CS. Limitation of Activity due to Chronic Con
ditions, United States, 1969 and 1970. Hyattsville, Mary
land: National Center for Health Statistics, 1973; DHEW 
publication no. (PHS73-1506). (Vital and health statistics; 
series 10; no. 80). 

10. Collins JG. Prevalence of selected chronic conditions: 
United States, 1979-81. Hyattsville, Maryland: National 
Center for Health Statistics, 1983; DHHS publication no. 
(PHS)86-1583. (Vital and heal th statistics; series 10; no. 
155). 

11. Mikkelson WM, Dodge HF, Duff IF, et a l. Estimates 
of the prevalence of rh eumatic disease in the population 
of Tecu mse h , Mic hi ga n , 1959-60 . J Chron Dis 
1967;20:351. 

12. Christiansen C, Chris tensen MS, McNair P, et at. 
Prevention of early postmenopausal bone loss: Controlled 
two year study in 315 normal females. Eur J Clin Invest 
1980;10:273. 

13. Chaffin DB. Human strength capability and low back 
pain. J Occup Med 1974;16:248. 

14. Andersson GB. Epidemiologic aspects of low back 
pain in industry. Spine 1981;6:53. 

15. O'Sullivan JB. Gout in a New England town: A preva
lence study in Sudbury, Massachusetts. Ann Rheum Dis 
1972;31:166. 

16. Masi AT. Clinical epidemiologic perspective of sys
temic lupus erythematosus. In: Lawrence RC, Shulman 
LE, eds. Epidemiology of the rheumatic diseases. New 
York: Gower, 1984:145. 

17. Michet q Jr, McKenna CH, Elveback LR, et a t. Epide
miology of systemic lupus erythematosus and other con
nective tissue d iseases in Rochester, Minnesota, 1950 
through 1979. Mayo Clin Proc 1985;60:105. 

18. Hochberg MC, Lind MS, Sills EM. The prevalence 
and incidence of juvenile rheumatoid arthritis in an urban 
black population. Am J Public Health 1983;73:1202. 

19. Standardized micro-data transcript. Hyattsville, 
Maryland: National Center for Health Statistics, 1978; 
DHEW publication no. (PHS)78-1213. 

20. Gittelsohn AM . On the d is tribution of underlying 
causes of death. Am J Public Health 1982;72:133-40. 

21. Siegel M, Lee SL. Epidemiology of systemic lupus er
ythematosus. Semin Arthritis Rheum 1973;3:1. 

22. Hochberg MC, Lopez-Acena D, Gittelsohn AM. Mor
tality from systemic sclerosis (scleroderma) in the United 
Sta tes, 1969- 1977. In: Myers AC, Black CM, eds: Pro
ceedings of the International Conference on Progressive 
Sclerosis. New York: Gower, 1985:61- 9. 

23. Hochberg MC, Lopez-Acena D, Git telsohn AM. Mor
tali ty from polymyositis and d ermatomyositis in the 
United States, 1968-1978. Arthrit Rheum 1983;26:1465. 

24. Haupt B. 1982 summary: National Hospital Discharge 
Survey. Hyattsville, Maryland: National Center for 
Health Statistics, 1983; DHHS publication no. (PHS)84-
1250. (Vital and health statistics; no. 95). 



25. Lawrence L, McLemore T. 1981 summary: National 
Ambulatory Medical Care Survey. Hyattsville, Maryland: 
National Center for Health Statistics, 1983. DHHS publi
cation no. (PHS)83-1250. (Vital and health statistics, no. 
88). 

26. Knapp DA, Koch H. The management of new pain in 
office-based ambulatory care: National Ambulatory Med
ical Care Survey, 1980 and 1981. Hyattsville, Maryland: 
National Center for Health Statistics, 1984. DHHS publi
cation no. (PHS)84-1250. (Vital and health statistics, no. 
97). 

27. Grazier KL, Holbrooks TL, Kelsey JL, et al. The fre
quency of occurence, impact and cost of musculoskeletal 
conditions in the United States. Chicago: American 
Academy of Orthopedic Surgeons, 1984:136. 

28. Nuke G, Brooks R, Buchanan W. The economics of 
arthritis. BuJI Rheum Dis 1973;23:726. 

29. Rice DP. Scope and impact of chronic diseases in the 
United States. In: Public Policy & Chronic Disease, a 
Forum Sponsored by the National Arthritis Advisory 
Board. Hyattsville, Maryland: National Center for Health 
Statistics, 1979; DHEW publication no. (NlH)79-1896. 
(Vital and health statistics: 5-12). 

30. Woolley H , Mushkin SJ, Smelker M, et al. Cost of 
disease and illness in the United States in the year 2000. 
Public Health Rep 1978;93:493. 

31. Meenan R, Yelin E, Henke C, et al. The costs of rheu
matoid arthritis. Arthritis Rheum 1978;21:827. 

32. Meenan RF, Yelin EH, Newitt M, Epstein WV. The 
impact of chronic disease: A sociomedical profile of rheu
matoid arthritis. Arthritis Rheum 1981;24:544. 

33. Pincus T, Callahan LF, Sale WG, et al. Severe func
tional declines, work disability, and increased mortality in 
seventy-five rheumatoid arthritis patients studied over 
nine years. Arthritis Rheum 1984;27:864-72. 

34. Michaels RM, Weiler NS. Transportation needs of the 

mobility-limited. Evanston, IUinois: Northwestern Uni
versity, 1974. 

35. Spergel P, Ehrlich GE, Glass D. The rheumatoid ar
thritis personality: A psychodiagnostic myth. Psychoso
matics 1978;19:79. 

36. Lanyon Rl. A Handbook of MMPI Group Profiles. 
Minneapolis: University of Minnesota Press, 1968. 

37. Chamberlain MA. Socioeconomic effects of anky
losing spondylitis in females: a companson of 25 female 
with 25 male subjects. lnt Rehab Med 1983;5:149. 

38. Shulman LE, ed. Proceedings of the Prevention Con
ference on Arthritis. National Arthritis Advisory Board, 
1983. 

39. Kane W). School screening for scoliosis in the USA. 
In: Zorab PA, Siegler 0, eds. Scoliosis 1979. London: Aca
demic, 1980:35. 

40. Edgar MH. Long term review of fused and unfused 
patients with adolescent idiopathic scoliosis. In: Zorab 
PA, Siegler D, eds. Scoliosis 1979, London: Academic, 
1980:181. 

41. Ford OK. Non-gonococcal urethritis and Reiter's syn
drome: Personal experience with etiological studies 
during 15 years. Can Med Assoc J 1968;99:900. 

42. Yelin E, Meenan R, Nevitt M, et al. Work disability in 
rheumatoid arthritis: Effects of disease, social and work 
factors. Ann Intern Med 1980;93:551. 

43. Robinson HS, Walters K. Patterns of work-rheuma
toid arthritis. Jnt Rehab Med 1978;1:121. 

44. Nevitt MC, Epstein WV, Masem M, et al. Work dis
ability before and after total hip arthroplasty: Assessment 
of effectiveness in reducing disability. Arthritis Rheum 
1984;27:410. 

45. Iskrant AP, Smith RW Jr. Osteoporosis in women 45 
years and over related to subsequent fractures . Public 
Health Rep 1969;84:33. 

Arthritis and Musculoskeletal Diseases 29 



Cancer 
Richard Rothenberg, M.D., Philip Nasca, Ph.D., 
Jaromir Mikl, M.P.H. , William Burnett, M.D. , and 
Barbara Reynolds, B.A. 

Cancer mortality has increased approximately 250 
percent over the past 50 years, 1 and the lifetime 
probability for developing cancer is now estimated 
to be one in three. In 1980, the year from which 
data for this study were drawn, there were an esti
mated 414,214 cancer deaths in the United States, 
and 807,364 new cases were diagnosed . 

This study reviews the current literature on direct 
relationships between exposure to risk factors and 
development of disease in humans. Those data are 
augmented by reviews of laboratory and animal 
studies and by "ecologic" studies that compare ag
gregate population exposure rates with aggregate 
population disease rates. Finally, consensus esti
mates were used for ongoing assessment. 

It is important to remember that cancer is not a 
homogeneous entity. In fact, the underlying pro
cess-some sort of loss of biological control-may 
be the only thing many cancers have in common. 
They are a diverse set of clinical and epidemiologic 
entities, not a single disease. ln the Surveillance, 
Epidemiology, and End Results (SEER) report of the 
National Cancer Institute,2 descriptions of 69 ana
tomic sites (corresponding to International Classifi
cation of Disease rubrics 140-208) are variously 
combined with 74 histologic types for a total of 
1,346 cancer species. 

Despite that diversity, a few tumors impose the 
major part of the public health burden. Four cancers 
(lung, breast, colon, and prostate) that include only 
two histologic types (squamous cell and adenocarci
noma) account for 50 percent of the cancers re
ported to the New York State Registry.3 Fifteen 
types of tumors account for 80 percent of reported 
cases. 

We first assessed all 1980 data and then at
tempted to gauge the central tendency of relative 
risk estimates reported in a number of studies. rn 
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order to do so, we selected studies in which a rela
tive risk was calculated or calculable and examined 
the data, using a technique called exploratory data 
analysis. 4 This technique allowed us to define the 
middle 50 percent of the data for each study and 
therefore the general domain of the relative risk 
(RR) for each exposure (such as tobacco use or a 
specific industrial chemical). 

That information was used to calculate the attrib
utable risk (AR) and its range for each exposure ac
cording to the standard formula AR = P e (RR -
1)/1 + Pe (RR - 1).5 The population exposure rate 
(Pe) was obtained either from standard source mate
rial or from the exposure level reported in control 
groups. This rate provided an estimate of the pro
portion of a specific cancer that could be attributed 
to a given exposure. A summary of the relative and 
attributable risks for 51 exposures related to these 
cancers is presented in Table 1. 

MAJOR CANCER SITES 

The nine major cancer sites chosen for this study
lung, colon, rectum, breast, cervix, pancreas, pros
tate, bladder, and larynx-accounted for approxi
mately 60 percent of cancer deaths and 62 percent 
of new cancer cases in the United States in 1980. 
Information related to cancer incidence, mortality, 
hospitalization, hospital days, physician visits, 
years of life lost, h ospital costs, physician visit 
costs, pharmaceutical costs, and institutional care 
costs was obtained from three sources: the New 
York State Cancer Registry, 3 the SEER2 project of 
the National Cancer Institute, and the National 
Center for Health statistics (NCHS). A summary of 
these findings is presented in Table 2. 

There are some gaps in data from those sources. 
The latest NCHS data concerning medical care utili
zation, for example, are for the years 1981 and 1982. 
The Jack of data for 1980 creates some asymmetry 
with other base data, but it seems unlikely that the 
magnitude and direction of results are affected. 

Note that the potential years of life lost is calcu-



Table 1. Relative and attributable risks for 51 exposures for the major cancer sites: International data from 
reports published through 1984 

Estimated 
Number of Relative risk population 
published median exposure Attributable risk 

Disease Risk studies' (fourth spread) (Pe) % (fourth spread) 

Cervical cancer Syphilis 2 3.57 (3.56-4.50) 03b 7.2 (7 1-9.5) 
Age at first marriage 
<20 or 21 

16 1.77 (1.67-2.42) 

Two or more marnages 8 2.18 (1 91-2.80) 
Onset of coitus <20 5 2.50 (1.89 2.78) 
Onset of coitus <.17 5 2.50 (1.90-3.42) .275 29.2 (19.8-40.0) 
Two or more sex partners 6 2.76 (2.43-3.68) .564 49.8 (44.6-60.2) 
Broken marriage 6 2.31 (1.36-3.20) 
Extramarital sex 

husband 4 3.80 (3.06-5.51) 
wife 4 1.77 (1.37-2.43) 

HSV2 23 
dysplasta 1.48 (1.27-2.78) .26 11.1 (6.6 31.6) 
CIS 3.78 (1.88-5.23) 42.0 (18.6-52.4) 
invasive 4.40 (2.03-10.33) 46.9 (21.1-70.8) 

Smoking 13 
dysplasia 2.32 (1.47 -2.67) 296 28.1 (12.2-33.1) 
CIS 2.27 (1.91-3.32) 27.3 (21.2-40.7) 
invasive 2.07 (1.46-3.75) 24.1 (12.0-44. 9) 

Oral contraceptives 
CIS and dysplasia 14 1.06 (1.30-2.00) .41 19.7 (11.0-29.1) 

Bladder cancer Smoking (ever versus never) 13 
males 2.90 (2.05-3.51) .337 39.0 (26. 1-45.8) 
females 1.66 (0.90-2.50) .298 16.4 (0.0-0.8) 

Coffee drinking (<1 cup/day 13 
versus 1 + cups) 

males 1.48 (1.35-1.70) .814 28.1 (22.2-36.3) 
females 1.30 (1.00-1.90) 787 19.1 (0.0-41.5) 

Occupation (high-risk 
occupation versus general 
population risk) 

males (<60 years) 13 3.15 23.0 (18.0-33.0) 

Pancreatic cancer Smoking 14 2.10 (1.77-2.60) .316 25.8 (19.6-33.6) 
High-fat diet 2 2.21 261 24.0 
Diabetes 8 

male 5.20 (2.10-8.98) .0211 8. I (2.3- I 4.4) 
female 2.80 (1.65-6.09) .0259 4.5 (1.6-11.6) 

Coffee 7 1.35 (1.23-2.60) .80 21.9 (15.5-56.1) 

Laryngeal cancer Cigarettes (ever versus 16 
never 

male 9.85 (6.02-13.31) .337 74.9 (62.8-80.6) 
female 9 0 (7 76-10.5) .297 70.4 (66.8-73.8) 

Cigars, pipes (ever versus 5 3.64 (1.40-7 28) .1615 29.9 (06.1 - 50.4) 
never; males only) 
Alcohol (more than occasional 11 3.26 (2.06-4.50) .09 16.9 (08.7-24.0) 
versus occasional or none) 

Lung cancer Smokmg 22 10.85 (4.35-16.0) .316 75.7 (51.4-82.6) 
Radon 5 20.00 (13.98-24.0) .()()6< 10.2 (07.2-12.1) 

(ARE 95%) 
Asbestos 8 3.25 (2.44-5.19) .011< 2.4 (01.6-04.4) 

(ARE= 69%) 
Arsenic 11 3.36 (2.65-5.3) .0024< 0.5 (00.4-01.0) 

(ARE= 70%) 
Chromates 4 14.59 (3.60-37.97) .011< 13.0 (02.8-28.9) 

(ARE= 93%) 
Coke 15 2.27 (1.97-2.70) .005< 0.6 (0.5-0.8) 

(ARE - 51.5%) 
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Table 1. Continued 

Estimated 
Number of Relative risk population 
published median exposure Attributable risk 

Disease Risk studies• (fourth spread) (P.) % (fourth spread) 

Breast cancer Race (white versus nonwhite) 3 1.19 .83 13.6 
Religion 3 

J ewish/Ca tho lie 1.14 .0273 0.4 
jewish/Protestant 1.08 .0273 0.2 

Urban/rural 7 1.27 (1.14-1.37) .745 16.7 (9.4-21.6) 
Marital status (never versus 8 1.39 (1.31-1.42) .052 2.0 (1.6-02.1) 
ever married) 
Benign breast disease 10 2.61 (1.58-2.90) .089 12.5 (4.9-14.5) 
(ever versus never) 
Socioeconomic status 11 1.35 (1.17-1.46) .681 19.2 (10.4-23.9) 
(12 + years education 
versus < 12 yea rs) 
Age at menarche 12 1.17 (0.93-1.57) .374 6.0 (0.0-17.6) 
(age < 13 years versus 
13+ years) 
Age at natural menopause 8 1.37 (1.26-1.39) .593 18.0 (13.4-18.8) 
(age 50+ yea rs versus 
< SO years) 
Oophorectomy (bilateral) 5 0.27 (0.25-0.36) 
age <40 years) 
Age first pregnancy (age 20 1.64 (1.19-1.81) .649 29.3 (11.0-34.5) 
20 + yr versus < 20 yr) 
Nuliiparity (yes versus no) 14 2.46 (1.85-3.15) .182 21.0 (13.4- 28.1) 
Prior tumor 7 

Ovary (yes versus no) 2.45 (1.80-3.55) .0017 0.2 (0.1-00.4) 
Uterus (yes versus no) 1.40 (1.34-1.50) .00026 0.0 

Family history (mother or 
sister versus neither) 

Young 7 3.15 (2.49-4.56) .048 9.4 (6.7-14.6) 
Middle age 7 2.28 (1.72-2.49) .048 5.8 (3 .3- 6.7) 
Older 8 1.70 (1.24-2.34) .048 3.3 (1.1-6.0) 

Weight (> 60 kg vers us 8 1.64 (1.27-2.29) .6733 30.0 (15.4- 46.5)' 
< 60 kg) 
Radiation 12 2.69 (2.22-3.92) 

Colorectal cancer Beer 4 1.88 (1.37 - 2.53) .05 4.2 (1.8-7.1) 
Cruciferi 1 3.00 .412 45.2 

Cholecystectomy 5 1.70 (1.40-1.90) g 

Prostatic cancer Benign prostatic hypertrophy 6 2.65 (1.76-4.50) .55 47.6 (29.5-65.8) 
Cadmium oxide 6 3.50 (1.70-5.75) .00004 0 

(ARE = 71%) 

Family history 5 3.92 (2.46-5.38) .04 10.5 (5.5-14.8) 

• References are Listed in original paper, available from the Carter Presidential Library. Each reference may have provided more than one 
observation of RR. 

b Historical; current P, approximately 0. 
< Based on the total numoer of industrial workers potentially exaosed . This is probably an overestimate of those actually ex:fosed to the 

agent. A total of 26.7 percent AR for all these exposures woul appear trima facie on the hi~h side. The range is 12.5-47. percent. At 
tile lower end, it may not be unreasonable to attribute 75 ~ercent of ung cancer to smokmg and 10-15 percent to these particular 
occupational exposures. (Information on joint exposure wit smoking is not available.) 

d Protective factor-AR not calculated. 
• AR in postmenopausal women only. 
I P. not available. 
g Older age groups. 

lated by multiplying the number of cancer deaths in 
an age interval by the difference between the mid
point of that interval and age 65. This yields the 
years of working life lost, not the total number of 
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years lost. This approach gives proportionally 
greater weight to diseases that affect young people. 
Using age 65 as a cutoff point implies that the older 
a person is at onset of disease, the less the years of 



Table 2. Health impact of major cancers, United States, 1980 

Number of Number of years lost Number of Cost 
Cancer Sites deaths (1980) before the age of 65 hospital days (millions of dollars)• 

Lung 88,459 334,213 3,357 1,598 
Colon 46,418 110,455} 3,225 

915 
Rectum 10,804 27,273 386 
Breast 37,518 217,270 2,243 1,265 
Cervix 5,457 39,133 565 179 
Pancreas 22,988 61,498 524 244 
Prostate 22,572 12,650 1,339 519 
Bladder 11,000 14,228 482 409 
Larynx 3,449 12,475 268 240 

( + 28J)b 
Total 248,665 829,195 12,003 6,036 
% of all cancer 60 47 57 44 

Data from National Cancer lnstitutel and New York State Cancer Registry 3 
• lncludes hospital care, physician visits, pharmaceutical costs, and home care. 
b Nursing home care not mcluded in the mdividual costs. 

life lost "count." The social choice implicit in this 
method must be kept in mind when assessing the 
overall costs of cancer. 

In this section we describe briefly the most im
portant risk associated with the nine specific 
cancers selected for study. Figures for relative and 
attributable risks represent the median values from 
the studies reviewed. 

Exposures implicated in the occurrence of each 
cancer are considered suitable targets for interven
tion if (1) there is convincing biologic, clinical, eco
logic, and epidemiologic evidence of the exposure's 
effect; (2) we could evaluate the attributable risk in 
terms of the strength of the association between ex
posure and disease and the degree of population 
exposure; (3) an intervention program would be 
feasible; (4) proposed interventions would not pro
duce negative effects that would outweigh their 
benefits. In making our final recommendations, we 
also considered which exposures affect multiple 
cancer sites and which may also constitute risks for 
other leading causes of morbidity and mortality. 

Lung 

Lung cancer accounts for 15-25 percent of all 
cancer, 22 percent in men and 8 percent in women. 
Mortality and incidences have risen dramatically 
since 1940 for both sexes, but especially for women. 
Lung cancer mortality rates for women increased by 
276 percent between 1952 and 1979, compared with 
a 167 percent increase for men. That difference in 
rate increase is unanimously attributed to in
creasing tobacco consumption by women since 
1955. If current trends continue, the mortality rate 
for lung cancer among women will exceed the rate 
for breast cancer by the late 1980s. 

There has not been a substantial change in the 
five-year survival rate for lung cancer in the past 20 
years, although a slight upward trend has been evi
dent.6 The five-year survival rate in 1940 was 4 per
cent; today it is 9 percent. 

Smokers have an RR of 10.9 for developing cancer 
of the lung when compared with nonsmokers (ac
cording to 27 studies). Various authors have attrib
uted 83-85 percent of all lung cancers among men 
and 43 percent of all lung cancers among women to 
smoking. 7•8 In addition, smoking is recognized as 
the major risk factor for coronary heart disease, 
chronic obstructive pulmonary disease, and a va
riety of other cancers discussed in this paper. 

An overwhelming body of evidence implicates 
smoking in the etiology of lung cancer. In addition, 
a number of occupational exposures to specific sub
stances have been closely linked to carcinoma of the 
lung. Such substances include asbestos, arsenic, 
radon, chromates, and coke oven emissions. In 
many cases, the risk conferred by those exposures 
is augmented in persons who also smoke. 

Of all environmental or occupational factors, as
bestos is probably the most significant. Approxi
mately 2.5 million workers, or 1.1 percent of the 
U.S. population, were exposed to asbestos in 1981. 
Work sites where asbestos has been studied include 
schools and shipyards. The carcinogenicity of as
bestos has been documented through numerous 
studies, and there is evidence that both the dura
tion and the degree of exposure increase the risk for 
developing cancer of the lung. The effects of as
bestos exposure are estimated to be eight to nine 
times greater in workers who also smoke. 

Approximately 1.5 million workers are exposed 
to arsenic, 95 percent of which is produced as a by
product of copper and lead ore smelting. There is 
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some controversy about whether arsenic itself ele
vates the risk for lung cancer or other factors found 
in the same working environments are at fault. On 
the average, researchers have found an RR of 3.4 
for people who are exposed to arsenic. 

There have been only a few studies of the effects 
of radon, a radioactive gas released by radium in 
the soil. The RRs vary considerably from study to 
study, perhaps because of lack of information about 
smoking history and accurate exposure records, as 
well as other study limitations. But the low value of 
6.5 and the high value of 50 indicate that radon may 
be a significant risk factor for lung cancer. 

Occupational disease associated with chromates 
has been reported since 1827, when skin disorders 
were observed among workers exposed to potas
sium bichromate. Today, approximately 2.5 million 
workers in the United States are potentially ex
posed to chromium compounds. Evidence that 
chromates are linked to cancer of the lung has been 
found in several human studies, although none of 
those studies has controlled for smoking status. The 
median RR is 20, which is high enough to suggest 
that smoking does not account for all the carcinoge
nicity observed. 

Coke oven emissions consist of a number of po
tentially carcinogenic gases and particles. ln 1978 
more than 400,000 workers were employed by 4,400 
foundries in the United States, and the RR for lung 
cancer is estimated to be between 2 and 10. 

Interventions aimed at reducing or eliminating 
unnecessary deaths from lung cancer clearly should 
target two groups: cigarette smokers and industrial 
workers who are exposed to hazardous substances. 
Tobacco consumers are by far the larger and more 
diverse group. Although smaller numbers of people 
are subject to occupational exposure, their concen
tration in a smaller number of industries makes 
them easy to identify. 

Colon and Rectum 

Cancer of the lower gastrointestinal tract, from 
cecum to anus, is the most common neoplastic dis
ease in the United States; in 1980 the number of 
cases was estimated at 120,438.2 It is a disease for 
which the incidence has been increasing while the 
mortality has remained constant, indicating that ad
vances in diagnosis and treatment have not been 
matched by improvements in risk identification and 
reduction. 

It is only logical that the bulk of research has been 
focused on the role of diet, yet despite that em
phasis, data on humans are only now emerging. 
Three generalizations can be drawn from research 
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concerning diet and the risk of colorectal cancer. 
First, good ecologic correlations have been found 

between consumption of both fat and meat and the 
risk of colon cancer.9 Second, several plausible bio
logic hypotheses relate diet to colon cancer: 

1. Bile salts, which appear to be increased in pa
tients who have colon cancer, may promote tumor 
growth when modified by intestinal flora .10 

2. Indole-containing cruciferous vegetables may 
inhibit carcinogenesis by inducing arylhydrocarbon 
hydroxylase activity.n 

3. Vitamin A influences cell differentiation and 
acts as an antioxidant. 12 

Third, although some studies suggest important 
relationships between dietary factors and colorectal 
cancer, these relationships are often contradictory. 
As an example, ecologic comparison s have shown 
higher rates of cancer in geographic areas where 
high-fat, high-protein diets are eaten than in areas 
where they are not.12 Case control studies, how
ever, have generated conflicting findings. 

For reasons that are not biologically clear, the 
consumption of beer has been a fairly consistent 
risk factor for rectal cancer. According to the most 
carefully constructed investigation, a prospective 
study by Pollack et a1.,13 heavy beer drinkers (15 
liters or more per month) incurred an RR of 3. 

Other events and exposures have also been scru
tinized as potential risks for colorecta1 cancer. Of 
these, only prior cholecystectomy seems to confer a 
definite risk, and that is an RR of 1.7 for right-sided 
colon cancer after surgery.14 Isolated clusters of 
colorectal cancer have been reported among wood 
and carpet workers, but the significance of those 
observations is unknown. Radiation exposures, 
source of drinking water, and genetic endowment 
have all been postulated as factors in the develop
ment of colorectal cancer, but none has been satis
factorily explored. 

At least one researcher has hypothesized that in
dole-containing vegetables may protect against the 
development of colorectal cancer. As noled earlier, 
there is a plausible biologic pathway through which 
this may occur. According to a study conducted in 
Buffalo,15 an increased risk was associated with 
lower consumption of cruciferous vegetables: an RR 
of 3 for persons who never eat them, in comparison 
with those who eat them more than once a week. 

Dietary fiber has also been proposed as a protec
tion against colorectal cancer.16 Although the hy
pothesis is attractive, it has yet to be demonstrated 
in human studies. 

The consensus of current estimates attributes ap
proximately 20 percent of colorectal cancer to di
etary factors (P. Greenwald, unpublished observa-



tions, 1984), but that figure may rise as research re
sults emerge. The highest AR that can be calculated 
from current information is conferred by the ab
sence of cruciferous vegetables in the diet, and it 
suggests that meaningful intervention is possible 
through dietary change. 

Breast 

Breast cancer is the most common form of cancer 
among women in the United States, and a woman's 
lifetime risk for developing cancer of the breast is 
estimated at 7.2 percentY Over the years, breast 
cancer incidence rates have shown a slow but 
steady increase, while mortality has remained fairly 
constant. 

Considerable epidemiologic effort has been de
voted to delineating risk factors for cancer of the 
breast. Most of these have been sociodemographic 
(e.g., race, religion, geographic location, marital 
status, socioeconomic status) or related to repro
ductive and family history (e.g., age at first preg
nancy, oophorectomy, parity, age at menopause, 
disease in a mother or sister). Although some 
strong associations have been observed, these risk 
factors are not subject to easy elimination or modifi
cation by preventive efforts. 

Other possible risk factors for cancer of the breast 
include benign breast disease, obesity, high-fat 
diet, and exogenous estrogens such as oral contra
ceptive and hormone replacement preparations 
prescribed for menopausal women. 

A history of fibrocystic disease (benign breast dis
ease) is associated with a two- to fourfold increase 
in risk for breast cancer.18 Recent data suggest that 
the risk may vary with the type of lesions observed 
and with the interaction between fibrocystic disease 
and chemicals, including oral contraceptives, meno
pausal estrogens, and hair dyes. 

Various studies have examined the possible rela
tionship between body size and the risk of breast 
cancer, and the most consistent relationship has 
been observed among postmenopausal women. 19 

In general, women who weigh more than 60 kg (132 
lbs) have approximately twice the risk of lighter 
women. Additional research is needed to clarify the 
relative importance of body type, obesity due to di
etary habits, and the relative contributions of fat 
and muscle to total weight in high-risk women. 

Prior exposure to high doses of radiation, which 
has been observed in atomic bomb survivors and 
women who have undergone radiation therapy,20 

conveys a substantially increased risk for cancer of 
the breast. Because so few women have undergone 
such exposure, the impact of this risk on breast 

cancer incidence appears to be small. 
Data from numerous animal studies show that 

high-fat diets enhance or promote the development 
of mammary cancer after tumor growth has been 
initiated by chemicals or x-rays. These experiments 
also suggest that intake of fat, rather than of total 
calories, is the important factor in cancer develop
ment. 

The significance of these findings for humans is 
as yet unclear. Several case-control studies have 
shown positive associations between dietary fat and 
breast cancer risk; ecologic comparisons have 
shown a strong association between breast cancer 
rates and dietary fat. Current estimates attribute 
perhaps 20 percent of breast cancer to dietary fat. 

Exogenous estrogens may play a part in breast 
cancer risk. To date, there is not enough evidence 
to support either a putative or a protective role for 
oral contraceptives. However, several studies have 
suggested that certain subgroups of women (e.g., 
who have a history of benign breast disease, a 
family history of breast cancer, or no children, or 
who began using oral contraceptives before bearing 
children) may be at increased risk for breast cancer 
when exposed to oral contraceptives. Other studies 
have not confirmed those observations. The rela
tionship between estrogen preparations given to 
menopausal women and breast cancer risk is even 
less certain, and conflicting findings resemble those 
for oral contraceptives. 

As mentioned, the best-known risk factors for 
breast cancer-such as family and reproductive his
tory-cannot be changed to prevent the disease. 
Furthermore, the low AR associated with each 
factor or group of factors does not appear to justify 
their use as selection criteria for directed screening 
programs. 

If additional research demonstrates a strong con
nection between dietary fat intake and breast cancer 
risk, primary interventions could then be directed 
at modifying dietary patterns. Despite the current 
lack of convincing proof, the National Academy of 
Science has issued interim guidelines recom
mending that Americans reduce their dietary fat in
take from 40 percent of total calories to 30 percent. 

In addition, as much as a 30 percent decrease in 
breast cancer mortality may be possible through 
secondary prevention programs, 21 including wide
spread breast self-examination, clinical breast exam
ination, and mammography. 

Cervix 

Early studies of cervical carcinoma implicated sex
ually transmitted disease, specifically syphilis, 22 
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and sexual behavior as risk factors. More recent 
work, both in clinical epidemiology and molecular 
genetics, has sugges ted that herpesvirus type 2 
(HSV2) and genital warts caused by human papillo
mavirus (HPV) may also play important roles in the 
disease.23 In addition, cigarette smoking24 and oral 
contraceptive use,25 particularly if exposure takes 
place at a young age, appear to be independent risk 
factors for cancer of the cervix. 

Much current research focuses on the interrela
tionship of those risk factors. It is possible that sev
eral risk factors may act together to initiate and pro
mote cancerous changes in the cervix, but how this 
might come about is not yet known. 

The evidence is mounting tha t HSV2 infecHon 
brings about changes in cervical tissue that may be 
associated with carcinoma. It seems clear that HSV2 
is capable of transforming cells, but the virus cannot 
be unequivocally implicated in the occurrence of 
cervical cancer. Its role may eventually be explained 
as that of an initiator, promoter, mutagen, or cocar
cinogen in the presence of another risk factor. 

A link between HPV, which produces genital 
warts, and cervical cancer is now emerging. One 
careful microscopic analysis demonstrated the pres
ence of HPV in 73 of 80 pa tients who had cervical 
neoplasia, compared with 10 of 80 matched con
trols.26 Some investigators have speculated that 
HPV may help promote cancer after carcinogenic 
events have been initiated by other factors such as 
HSV2 or smoking.27 

Smoking is the best-described risk factor for cer
vical cancer. The majority of studies have shown 
that women who smoke have an RR of 2.1-2.3; the 
RR is 4.8 for those who began smoking at the age of 
15 or earlier. The increased risk for early age of ex
posure indicates that smoking exerts a preferential 
effect on youthful cervical tissue. 

Since their introduction in 1960, steroid contra
ceptives have been investigated as a possible risk 
factor for diseases of the female reproducHve tract. 
Researchers h ave been troubled by problems de
fining exposure to risk; it is often difficult to deter
mine the consistency and duration of use and the 
exact steroid preparation used. Another difficulty is 
evaluating oral contraceptive use in the context of 
age, socioeconomic status, ethnicity, number of sex 
partners, age at first co itus, HSV2 in fection, 
smoking, and other risk factors associated with cer
vical carcinoma. 

At least six studies have demonstrated that dura
tion of oral contraceptive use is a factor in develop
m ent of cervical cancer; three studies, however, 
have found no such associaHon. A few researchers 
theorize that what looks like an increased risk of 
cervical cancer among users of oral contraceptives 
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may actually be the protecHve effects of diaphragm 
use among the women chosen for comparison. In 
any event, the strong biologic action that oral con
traceptives exert on other hormonally sensiHve sites 
indicates to us that we need to know more about 
their role in cancer of the cervix. 

Although our knowledge of risk factors for cer
vical tumors continues to grow, we have no pri
mary interventions to prevent the development of 
the disease. We recommend efforts to alter personal 
behavior concerning the use of tobacco and oral 
contraceptives. 

Fortunately, secondary prevention has a well-es
tablished and valuable role in carcinoma of the 
cervix . An estimated 10-20 percent of invasive 
cancer of the cervix may be prevented by secondary 
intervention in the form of widespread Papanico
laou testing (Pap smear). For the past 30 years, in
vasive cancer of the cervix has been declining in 
proportion to cancer in situ (which is confined to 
one place and easier to remove surgically). Al
though there is some controversy about its cause, 
many observers attribute this shift to early detection 
by Pap smear screening. 

Pancreas 

After having been on the rise for three decades, 
cancer of the pancreas is now the fourth leading 
cause of cancer deaths in the United States. It is re
sponsible for 20,000-23,000 deaths per year, or 
more than 6 percent of all cancer deaths. 

Cancer of the pancreas has perhaps the bleakest 
prognosis of any of the major tumors: the 5-year 
survival rate has been estimated at 1-3 percent.6 

Short survival, coupled with a cryptic clinical syn
drome, has made it difficult to define the etiology of 
the disease. By the time pancreatic cancer is diag
nosed, 90 percent of cases exhibit region al node 
metastases, and 80 percent have liver metastases. 

Four ma in risk factors-smoking, diabetes, 
coffee consumption, and a high-fat diet-have 
been associated with pancreatic cancer in several 
case-control and prospective studies. 

Prospective s tudies have shown that a person 
who smokes has close to twice the risk of devel
oping cancer of the pancreas, and estimates of dis
ease attributable to smoking range from 23 to 68 
percent. In addition, smokers tend to be diagnosed 
as having pancreatic cancer about ten years earlier 
than nonsmokers. 

It is n ot particularly surprising to find that dia
betes, which affects the pancreas, appears to be as
socia ted with carcinoma of tha t organ. Diabetic 
women, when compared with nondiabetic controls, 
have an RR for pancreatic cancer of approximately 



2.8; the comparable figure for men is 5.2. More 
study is needed, however, to understand the tem
poral and causal relationships between the two dis
eases. 

Preliminary evidence from the few studies that 
have focused on the possible relationship between 
high dietary fat intake and pancreatic cancer sug
gests than a high-fat diet may increase the risk two
fold. If those findings are confirmed, the AR for a 
high-fat diet may be in excess of 25 percent-com
parable to the risk conferred by cigarette smoking. 

Several studies have found no association be
tween coffee drinking and pancreatic cancer; others 
have reported that coffee consumption may pro
duce an RR of 1.4. Most of the studies so far have 
suggested that the amount of coffee consumed does 
relate to the development of cancer of the pancreas. 
As is true of bladder cancer, the potential impor
tance of observations about coffee as a risk factor is 
magnified by the estimate that 80 percent of the 
people in the United States drink coffee. 

Again, the most accessible intervention point ap
pears to be promoting smoking cessation programs 
for persons who smoke and preventing the onset of 
smoking among young people. 

Prostate 

Cancer of the prostate is the second leading cause 
of cancer deaths in American men and was respon
sible for an estimated 25,000 deaths in 1984. It ac
counts for approximately 15 percent of tumors in 
men and more than 90 percent of all male genital 
cancers. 

The incidence and mortality of prostatic cancer 
increase with age; only 1.1 percent of all cases occur 
in men younger than 50 years of age. Both inci
dence and mortality rates are higher in black men 
than in whites. Five-year survival rates for cancer of 
the prostate have improved steadily for the past 40 
years, and prognosis is most favorable for patients 
whose carcinoma is localized within the prostatic 
region. More than 50 percent of all cases are diag
nosed as localized, and the five-year survival rate 
for those tumors is 64-68 percent, compared with 
52-56 percent for less localized tumors. 

Numerous possib le risk factors for prostatic 
cancer have been studied, yet the etiology of the 
disease is largely unknown. Controversial risk 
factors include HSV2, sexual and venereal disease 
history, marital status, and a high-fat diet. We will 
focus here on three factors that appear significant: 
family history, prostatic hyperplasia, and occupa
tional exposure to cadmium oxide. 

A wide range of RRs has been calculated for men 
who have a family history of prostate cancer; the 

median risk has been calculated as 3.9. When a dis
tinction between close and distant relatives has 
been made, the risk has consistently been greater if 
cancer has occurred in close relatives such as sib
lings or fathers. 

Benign prostatic hyperplasia (BPH) is the most 
common nonmalignant tumor among American 
men, and it is estimated that more than 50 percent 
of all men older than 50 years of age have some 
form of BPH. Like prostatic cancer, the prevalence 
of BPH increases with age and is higher among 
black men. Yet the issue of BPH as a risk factor for 
cancer of the prostate remains controversial: Several 
authors have reported a strong association between 
the two; others have found no association. The RR 
calculated by the researchers who have found an as
sociation is 2.7. 

Interest in cadmium oxide exposure as a risk for 
prostatic cancer has been high since 1963, when one 
researcher found an excessive number of deaths 
from the disease among workers in a battery 
factors. 28 More recent research has observed an RR 
of 3.5 among workers exposed to cadmium oxide in 
the workplace. Although a significant RR, it has 
little impact on the overall incidence of prostate 
cancer because so few workers are exposed. 

Neither family history nor benign prostatic hy
pertrophy is amenable to change through primary 
prevention efforts. The risks associated with both, 
however, might be diminished through screening 
programs. Cadmium oxide exposure is a primary 
risk that could be reduced through organized ef
forts to make workplaces less hazardous . That risk 
could be grouped with other occupational risks for 
other cancers and addressed as part of a larger pre
vention program for the workplace. 

Bladder 

Cigarette smoking has been firmly established as a 
cause of bladder cancer in men (RR, 2. 9) and in 
women (RR, 1.7). Several investigators have esti
mated that 39-78 percent of bladder cancer in men 
can be attributed to cigarette smoking; the compa
rable figure for women has been estimated at 17-29 
percent. Other studies have indicated that there is a 
relationship between the number of cigarettes 
smoked and the likelihood of developing cancer of 
the bladder. Data concerning filter cigarettes are in
consistent: one study found a decreased risk in filter 
cigarette smokers and one showed no difference. 

Occupational exposure to chemicals such as ani
line dyes confers an overall risk of 3.2; again, the RR 
seems to be higher for men than for women. Esti
mates of the AR for men employed in hazardous 
occupations range from 18 to 35 percent and appear 
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to vary with age. Among women, only 1- 6 percent 
of bladder cancers can be attributed to high-risk oc
cupations. Having reviewed extensive and compli
cated data concerning occupational exposure and 
bladder cancer, we have adopted 23 percent as the 
proportion of bladder cancer that can be attributed 
to occupation. 

Coffee drinking has been suspected of playing a 
part in development of bladder tumors, but studies 
attempting to clarify its role have so far only con
fused the issue. Although the es timated risks of 
coffee drinking are small, they could be magnified 
by the fact that so many Americans drink coffee. 

Other factors such as artificial sweeteners, hair 
dyes, drug use, and diet have been investigated as 
possible contributors to bladder cancer. None of 
these has been consistently shown to be related to 
bladder cancer risk, but we should continue to in
vestigate the possibility that specific subgroups may 
be at special risk because of personal habits or occu
pational exposure. 

In the meantime, it is clear that the focus of pri
mary intervention for bladder cancer should be en
couraging people to give up cigarette smoking and 
minimizing the exposure to hazardous chemicals in 
the workplace. 

larynx 

Laryngeal cancer is considerably more common in 
men than in women; the age-adjusted incidence 
rate for men is 8.5 per 100,000, compared with 1.3 
per 100,000 for women. The sex differentials h old 
true regardless of race . In general, laryngeal cancer 
incidence and mortality tend to be higher among 
blacks than among whites, among lower socioeco
nomic groups, and among urban populations. The 
patterns probably reflect differences in smoking, al
cohol consumption, and occupational exposures 
rather than true demographic differences. Smoking 
and heavy alcohol consumption have been clearly 
implicated in t he development of cancer of the 
larynx. In addition, these two risk factors appear to 
have a synergistic effect. 29 

Numerous studies have shown cigarette smoking 
to be the single most important risk factor for laryn
geal cancer. The RRs for smokers compared with 
nonsmokers range from 2.4 to 24.6. There is a linear 
dose-response relationshp between the number of 
cigarettes smoked and the RR for the disease, and 
that relationship appears stronger for people who 
smoke unfiltered cigarettes than for those who 
smoke filtered cigarettes. 

Heavy alcohol consumption has also repeatedly 
been shown to be a risk factor for development of 
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laryngeal cancer. Here, too, there is a relationship 
between the quan tity of alcohol consumed and the 
RR for cancer. 

Combined exposure to cigarette smoking and al
cohol use seems to confer the greatest relative risk. 
An RR of 14 was observed for the highest level of 
smoking after controlling for alcohol use, and a risk 
of 2.2 was seen for the highest level of alcohol use 
after controlling for smoking. Subjects who were in 
the highest exposure categories for both smoking 
and alcohol consumption had an RR of 22.1, far 
greater than that for either risk taken alone. 

Occupational exposures have also been investi
gated as risk factors for cancer of the larynx. An in
creased laryngeal cancer rate has consistently been 
reported for men whose occupations exposed them 
to asbestos. Isolating the effects of asbestos expo
sure has proved d ifficult, however, because as
bestos effects tend to occur in subjects who are also 
exposed to cigarettes. Work site exposure to other 
substances, such as nickel and wood dust, may also 
prove important upon further investigation. 

The most provocative recent finding s uggests 
that certain dietary elements may protect against la
ryngeal cancer. Graham et al.30 found that men 
whose diets were low in vitamin A or C had a two
fold increased risk for cancer of the larynx in com
parison with men whose diets contained large 
amounts of those vitamins. A dose-response rela
tionship was also observed between laryngeal 
cancer risk and both vitamins. Those relationships 
held when the study was controlled for the effects 
of both smoking and drinking. 

The clear roles of smoking, drinking, and the 
combination of the two in the development of la
ryngeal cancer provide clear targets for interven
tion. The ameliorative effects would be most ap
parent in men, who bear the brunt of this disease. 
We might be able to further reduce the incidence of 
cancer of the larynx if we knew more about the pos
sible protective effects of vitamins A and C, an in
quiry that seems deserving of more study. 

INTERVENTIONS 

This review of cancer epidemiology details only a 
small portion of the ongoing search for risk factors 
and etiology. In our discussions of cancer sites we 
have referred to various primary and secondary 
prevention strategies. At this point we will enlarge 
on what we mean by prevention and describe inter
ventions that we believe can help reduce the mor
tality rate of cancer. 

Primary prevention refers to measures that do not 
permit the disease to develop in the first place. Sec-



ondary prevention, in the case of cancer, usually 
means early detection in order to prevent more ad
vanced stages of the disease. 

Risks may not be subject to intervention for one 
or more of the following reasons: there is inade
quate proof that a suspected risk leads to the dis
ease in question; the association is strong, but only 
a very few people are exposed; an intervention pro
gram is not feasible, either in terms of implementa
tion or effectiveness; the intervention may have 
negative health or social consequences that must be 
considered. 

There are, however, a substantial number of risks 
and potential interventions that should be consid
ered as we attempt to close the cancer gap. 

Risk factors Amenable to Intervention 

The risks for seven cancers that should be amenable 
to public health intervention are listed in Table 3. 
The conclusion that smoking, alcohol, and occupa
tional exposure to carcinogens are principal factors 
in cancer deaths should come as no surprise to 
anyone. Those three risks accounted for approxi
mately 17 percent of all cancer cases in 1980. 
Smoking alone accounted for 11 percent. Acting 
alone, alcohol appears to be a powerful carcinogen 
only for cancer of the larynx. Its more sweeping im
portance may be lts interaction with tobacco. None 
of the occupational exposures, examined in isola
tion, appears to reach a substantial part of the pop
ulation, and their ARs are small. Each, however, 

has an enormous AR in those who are exposed, and 
it would make sense to group them together on a 
short list of targeted carcinogens in the workplace. 

When we say that 17 percent of all cancers in the 
U.S. in 1980 could be attributed to those three risk 
factors, we must note that no intervention program 
can make 136,494 cases of cancer disappear. No 
deus ex machina will eliminate a risk all at once. 
The process is gradual, and its effects are even more 
so. There is a Jag of years, even decades, between 
reduction of a risk and a change in cancer inci
dence. The important point here is that the figure of 
17 percent measures the gap that must be closed: it 
is the potential for reducing cancer by reducing 
smoking, alcohol consumption, and a specific 
group of occupational exposures. 

Diet: A Special Case. 

There is a steady stream of new data suggesting a 
strong connection between diet and various forms 
of cancer. Doll and Peto proposed that 35 percent of 
all cancer may be attributed to diet.31 But by no 
means is all the evidence in. Our concern is that 
delaying public health interventions until we can 
prove that diet causes cancer may mean missing a 
prime opportunity for disease prevention. 

Ecologic studies correlating meat and fat con
sumption with breast and colon cancer in various 
populations provide by far the most impressive 
data concerning the diet and cancer link. The Na
tional Cancer Institute's review of dietary fat and 
breast cancer suggests that the RR is 1.5- 2 for 

Table 3. Health impact of major cancers amenable to intervention, United States, 1980 

Number of 
Number of hospital days 

Risk factor Number of years lost (hundred Cost 
Cancer sites (AR %) deaths (1980) before the age of 65 thousands) (millions of dollars)• 

Lung Smoking (75.9) 67,140 253,667 2,548 1,213 
Occupation (12) 10,615 40,106 403 192 

Colorectal Diet (20) 11,444 27,546 645 260 

Breast Diet (20) 7,504 43,454 449 253 

Cervix Smoking (24.1) 1,320 9,431 136 43 

Pancreas Smoking (25.8) 5,931 15,866 135 63 

Bladder Smoking (39.0 M) 
(16.4 F) 4,347 4,513 153 131 

Occupation (23) 2,530 3,272 111 94 

Larynx Smoking (74) 2,552 9,232 198 178 
Alcohol (16.9) 583 2,108 45 41 

Totals 113,966 409,195 4,823 2,468 

% of all cancers 28 23 23 18 

• Includes hospital care, physician visits, pharmaceuticals, and home care. 
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women whose diets are high in fat. In another im
portant and as yet unpublished study, convincing 
relationships between dietary fat and a number of 
tumors, including colon, breast, and lung, have 
emerged. The epidemiologic data reviewed here 
suggest a relationship between the low consump
tion of cruciferous vegetables and dietary fiber and 
the development of colorectal cancer. In addition, 
the strong association between beer consumption 
and rectal cancer has been well-documented. At 
least 23 major studies of diet and cancer are now in 
process, all seeking direct evidence of the connec
tion through case control of cohort analyses. 

The consensus of current estimates is that 20 per
cent of colorectal and breast cancer could be pre
vented if our nation's eating habits could be 
changed. The actual proportion of some cancers at
tributable to diet may be much higher; Doll and 
Peto, 31 for example, estimated that 90 percent of co
lorectal cancer may be related to diet. 

If we adopt a conservative approach and do not 
attempt to modify dietary habits because all the evi
dence is not yet clear, we may be permitting a large 
number of preventable deaths. 

Secondary Prevention 

The ultimate goal of cancer research is the primary 
prevention of most forms of cancer. This goal can 
be achieved only when basic and applied research 
provides a more complete understanding of cancer 
etiology and only when we have a better under
standing of how to apply that knowledge to the 
general population. In the interim, secondary pre
vention can play an important part in dosing the 
cancer gap. 

Screening programs are based on the assumption 
that treating cancer in the early, symptomless stage 
is more effective than treating more advanced dis
ease. Current scientific evidence indicates that the 
wider application of available screening techniques 
can significantly reduce the number of deaths at
tributable to breast, cervical, and colorectal cancers. 

SUMMARY 

At least 23 percent of current cancer incidence can 
be attributed to four important risk factors: 
smoking, alcohol use, a high-fat diet, and occupa
tional exposure to carcinogens. We estimate that 
those risk factors account for 113,966 cancer deaths 
annually (27.5 percent of total cancer mortality), 
409,195 years of life lost before age 65, 4,823,000 
days of hospitalization, and close to $3 billion in di-
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rect health care costs. The estimates have been de
rived from our study of nine cancer sites: lung, 
colon, rectum, breast, cervix, pancreas, prostate, 
bladder, and larynx. 

The incidence of tumors of these nine sites, 
which represent almost two thirds of all cancer, 
would be reduced by 27 percent if risks from 
smoking, alcohol use, and occupational exposure 
were eliminated. The primary sites affected would 
be the bladder, pancreas, larynx, and lung. In addi
tion, the consensus is that approximately 20 percent 
of breast and colon cancer would be eliminated if 
Americans ate less fat and more cruciferous and ret
inoid-containing vegetables. 

The total number of carcinomas attributable to 
smoking, alcohol, dietary factors, and occupational 
exposure to carcinogens (182,868), divided by the 
total number of cancers for 1980 (807,364), yields 
the figure of 23 percent. This figure represents the 
minimum percentage of cancer incidence that could 
be eliminated if those risks were removed. It might 
be possible to reduce cancer incidence even further 
if we could address additional risk factors and 
tumor sites and the possible interaction between 
risk factors. 

Reduction or elimination of specific risk factors is 
one way of substantially reducing the incidence of 
cancer. Additional reduction in disease can be 
brought about through secondary prevention ef
forts such as early screening and detection pro
grams. For example, a 30 percent decrease in mor
tality from cancer of the female breast may be a ttrib
uted to screening by breast self-examination, 
physician examination, and mammography. Rou
tine cervical cytology screening (Pap smear) may be 
responsible for preventing 10-22 percent of deaths 
from cervical cancer. Although accurate estimates 
are not available for colorectal disease, it awaits 
confirmation that periodic screening can yield sub
stantial benefits for those tumors as well. 

Even though the risks identified here are part of a 
complex social and economic fabric, there is real 
potential for effective intervention. For example, 
consider the economics of cigarette smoking. It has 
been asserted that a 10 percent rise in price would 
decrease demand by 4 percent. 32 Another re
searcher has calculated that doubling the federal ex
cise tax on cigarettes would prevent an estima ted 
1.5 million adults and 0.7 million teenagers from 
smoking. 33 The effects of less global strategies, such 
as counteradvertising or behavior modification, are 
more difficult to assess. 

Interventions aimed at reducing occupational and 
environmental exposure to specific carcinogens 



would most likely foUow a similar pattern: legisla
tive change, coupled with personal and managerial 
behavior modification. But those efforts must over
come the inertia from the tremendous social and fi
nancial investment of corporation and of inctividual 
workers. 

Oearly, there are options for intervention, and 
presumably the array of interventions will increase 
with increased knowledge of cancer. The risk 
factors emphasized in this report-smoking, al
cohol, dietary habits, and occupational exposures 
-are attractive targets for action because the ben
efits of intervention will extend to other human dis
eases as well. But because these risk factors are 
woven into the fabric of our lives, we must also look 
at proposed interventions in their social, economic, 
and demographic context. Our current under
standing of risks for cancer leads us to estimate that 
effective intervention could eliminate one quarter to 
one third of the current ctisease burden. 

The authors would like to extend their special thanks to the fol
lowing individuals who contributed to the development of this 
review: Patricia Wolfgang, Paul Buckley, Marjory Simmons, 
Robert Durlak, Patricia Farmer, and Trudi Harris . 
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Cardiovascular Disease 
Craig C. White, M.D., Dennis D. Tolsma, M.P.H., 
Suzanne G. Haynes, Ph.D., and Daniel McGee, Jr. 

Cardiovascular disease (CVD) has been the leading 
cause of death in the United States since 1940.1 

Heart disease and cerebrovascular disease (stroke) 
rartked first and third, respectively, among the ten 
leading cause~ of death for the years 1940, 1960, 
1970, and 1980. Because of the widespread impact 
that CVD has had on death, illness, disability, and 
medical costs, the scientific community has devoted 
considerable time and effort since 1950 toward pre
venting our nation's number one killer. Epidemio
logic studies have identified the major risk factors 
for CVD. At least 20 large-scale clinical trials have 
documented the efficacy of intervention in reducing 
the frequency and severity of most of these risk 
factors. 2 

Since 1968, deaths from CVD have declined sig
nificantly compared with other diseases.3 The mor
tality rate from stroke dropped 40 percent between 
1968 and 1979, compared with a 12 percent decline 
in other diseases' mortality rates. Since 1972 stroke 
mortality has been declining about 5 percent a year, 
a phenomenal decrease in the history of the dis
ease. Deaths from coronary heart disease (CHD) 
decreased about 27 percent during the same period. 
These declines in mortality have been observed in 
all age groups, for both men and women, and for all 
races. Although the reasons for the steep decline in 
mortality rates from stroke and CHD are not specifi
cally known, a 1978 National Heart, Lung, and 
Blood Institute (NHLBI) conference concluded that 
changes in coronary risk factors and improvements 
in medical care both probably contributed to the de
cline.• 

Nonetheless, more than half of all deaths in the 
United States today are attributable to heart and 
vascular system diseases. We know how to prevent 
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a significant proportion of cardiovascular cases, and 
yet preventable disease continues to develop. 
Clearly a gap exists between our knowledge and the 
successful implementation of prevention measures. 

BURDEN OF IllNESS 

Mortality 

In 1980, almost 1 million deaths were attributed to 
major cardiovascular diseases (lCD 390-448). Coro
nary heart disease was the cause of 565,755 deaths, 
and cerebrovascular disease accounted for 170,225 
deaths (Table 1). 5 The crude death rates per 100,000 
persons resulting from CVD, CHD, and cerebrovas
cular disease were 436.4, 249.7, and 75.1, respec
tively.5 

Age-adjusted death rates by race and sex for 1980 
demonstrate that men have about twice the risk of 
dying from major CVD and CHD than do women.5 

Black men are at highest risk of dying from CVD 
(425.7 per 100,000), followed by white men (336.9 
per 100,000), black women (278.3 per 100,000), and 
white women (179 .1 per 100,000). In general, blacks 
have higher rates of CVD than whites (342.0 versus 
248.4), but rates of CHD are almost identical among 
blacks and whites (150.5 versus 150.6).5 Thus, men 
are at higher risk of developing CVD than women, 
and blacks are at higher risk than whites. 

Potential Years of life Lost 

Mortality patterns for CVD can also be expressed in 
terms of the potential years of life lost before age 65 
(Table 1). Nearly 1.8 million years of life lost prema
turely result from CVD every year, while CHD ac
counts for almost 1 million years of life lost prema
turely every year, and cerebrovascular disease ac
counts for nearly 230,000 years lost. Over 70 percent 
of these years of potential life lost are among men. 
For both men and women, approximately 75 per
cent of years of life lost prematurely are accounted 
for by deaths among individuals 45-64 years of age. 
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Table 1. Morbidity and mortality of coronary heart d isease, stroke, and all 
cardiovascular diseases, United States, 1980 

Potential years 
of life lost 
before the 

Condition 

Coronary heart disease 
Stroke 
All cardiovascular disease 

Mortality 

565,755 
170,225 
988,545 

age of 65 

982,224 
229,607 

1,763,073 

Morbidity 

5,404,713 
2,101,274 

23,176,056 

Mortality data from NCHSS; morbidity data from unpublished data from NCHS 1980 Health Inter· 
view Survey. Potential years of life lost were calculated using the midpoint of each age group sub
tracted from age 65 and multiplied by total deaths in that age group. 

Morbidity 

One of the major gaps in our knowledge concerns 
cardiovascular disease morbidity. Currently, peri
odic measurement of coronary disease, docu
mented by electrocardiogram, is accomplished 
through National Health and Nutrition Examina
tion Surveys (NHANES) . However, no national 
system has been established to monitor the inci
dence (new cases) and prevalence (existing cases) of 
CVD. Currently, the NHLBI is undertaking an ef
fort called ARIC (Atherosclerosis Risk in Communi
ties) to study the development of CVD and to de
termine the incidence of nonfatal heart attacks in 
four communities. 

Our knowledge regarding the age-, race-, and 
sex-specific prevalence of chronic conditions in the 
United States is also minimal. The last comprehen
sive repor t on the prevalence of self-reported 
chronic circulatory diseases was published by the 
National Center for Health Statistics (NCHS) using 
1972 data.6 Unpublished Health Interview Survey 
(HIS) data on total numbers of CVD cases were pro
vided by the NCHS for 1980. In this analysis, the 
measure of morbidity is CVD prevalence. Age- and 
sex-specific prevalence estimates for 1980 are based 
on the 1980 HIS data broken into age and sex 
groups according to the 1972 distributions. All told, 
approximately 23 million Americans suffered from 
some form of CVD in 1980. 

Costs 

Personal health care expenditures for various dis
eases of the cardiovascular system totaled approxi
mately $32.5 billion in 1980, according to th e 
NCHS. 7•8 More than 70 percen t of this amount re
sulted from heart disease, stroke, and high blood 
pressure. 

Several trends are apparent when expenditures 
are examined according to the various age, sex, and 
diagnostic categories. First, heart disease accounts 
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for the largest share, more than 40 percent. Surpris
ingly, the CVD expenditures for men and women 
under the age of 65 were similar. However, among 
persons over age 65, CVD expenditures for women 
were double those for men. This difference is prob
ably explained by the larger number of surviving 
older women in the population and the fact that for 
every circulatory disease category, the per capita 
personal health care expenditures for women were 
greater than the comparable figure for men.7·8 

RISK FACTORS 

During the past 30 years, considerable research has 
been devoted to identifying CVD risk factors. In 
1981, Hopkins and Williams9 identified 246 coro
nary risk factors suggested in the literature. Of 
these, six are accepted as standard risk factors for 
CHD: age, male sex, cigarette smoking, elevated 
serum cholesterol, elevated systolic or diastolic 
blood pressure, and glucose intolerance/diabetes. 
Other risk factors included on some lists as stan
dard include family history, physical inactivity, 
type A personality, alcohol consumption, and obe
sity. 

Physical activity has become increasingly identi
fied as a significant variable influencing CVD 
risks.10 Similarly, a National Institute of Health con
sensus conference on the health implications of 
obesity, reviewing the combined data of the eight 
cohort studies of the U.S. Pooling Project and are
cent analysis of the Framingham study, found " in
creasing risk of coronary artery heart disease with 
increasing levels of obesity, independent of the 
other standard risk factors. " 11 Obviously, these two 
issues are also related to each other in terms of in
tervention strategies. Because physical inactivity 
and obesity are thought to influence blood pres
sure, cholesterol levels, and glucose intolerance, 
the effects of modifying exercise levels and weight 
control are at least partially reflected in our calcula
tions. However, the logistic equations used for the 



estimates described in this paper do not lend them
selves to independent estimates of exercise and 
weight control. Both factors likely make substantial 
additional contributions to attributable risks, and 
physical inactivity in particular may contribute as 
much to the risk of CVD illness as any one of the 
four other standard risk factors. 12 

Some of the other risk factors identified are not 
modifiable (age, sex, and family history) and were, 
therefore, considered for purposes of stratifying 
tabular data only. The modification of type A be
havior has not been adequately documented in lon
gitudinal cohort studies, so elimination of this risk 
factor was not considered in our estimates. Also ex
cluded from these estimates are risks associated 
with exposure to environmental cardiotoxins-par
ticularly in work settings-such as carbon mon
oxide, carbon disulfide, nitroglycerine, and ni
trates.13 

METHODS 

The population-attributable risk fraction (PARF) is 
the primary statistic reported in this paper. Simply 
stated, it is the proportion of total events (e.g., 
deaths and cases) in a population that could be pre
vented if a particular risk factor could be elimi
nated.14 The P ARF can be interpreted from an etio
logic viewpoint (i.e., the causal outcomes attributed 
to a risk factor) or a prevention viewpoint (i.e., the 
cases that could be prevented). 

Risk Factor Assumptions 

Four major risk factors for study were identified by 
the group: smoking, hypertension, elevated serum 
cholesterol, and glucose intolerance. Numerous 
prevention paradigms were considered and ana
lyzed to estimate the effect of each risk factor. Al
though 28 different paradigms were tested, we will 
present only the seven that best serve to illustrate 
the relationships: 

1. Smoking prevalence is decreased to zero. 
2. All systolic blood pressures of 160 mm Hg or 

greater are reduced to 159 mm Hg. 
3. All systolic blood pressures of 140 mm Hg or 

greater are reduced to 139 mm Hg. 
4. All diastolic blood pressures of 90 mm Hg or 

greater are reduced to 89 mm Hg. 
5. All serum cholesterol counts of 260 mgldL or 

greater are reduced to 259 mg/dL. 
6. All serum cholesterol counts of 220 mgldL or 

greater are reduced to 219 mgldL. 
7. All cases of glucose intolerance attain normal 

glucose levels. 

Although many of these risk factors are contin
uous, they were analyzed in a dichotomous fashion 
for simplicity of presentation and conceptualiza
tion. Any categorical reduction-e.g., systolic 
blood pressure from 160 mm Hg or greater to 139 
mm Hg-is assumed to remove a person from the 
high-risk category. 

PARF Calculations 

The PARF estimates presented in this report are 
based on logistic regression equations originally de
rived for the Centers for Disease Control Risk Factor 
Update Project, prepared by Breslow et al. 1s The 
project team produced multivariate logistic risk 
equations by combining several prospective studies 
of CVD, synthesized into a single coherent contin
gency table by the procedure known as iterative 
proportionate fitting, or raking. 14 An important ad
vantage of these equations is that it allows our anal
ysis to relate CVD outcomes in the U.S. population 
to risk estimates based on several independent epi
demiologic studies. A disadvantage is that the coef
ficients selected are not citable to a single study or 
study population, have not at this point been docu
mented by the project team, and require additional 
assumptions noted in the project report. 15 

Among the prospective studies considered by the 
Risk Factor Update Project, the Framingham heart 
s tudy is the longest-running study of a cohort of 
white individuals in the country. Established in 
1950, the Framingham cohort is still being followed 
for CVD death. Because of the widespread publica
tion of the Framingham data, the cardiovascular 
working group compared the equations derived by 
the project team with the Framingham logistic 
equations. Overall, the two sets of equations con
tained a similar list of coronary risk factors. An ex
ception to this rule was the inclusion of an age x 
smoking interaction term in the Breslow but not the 
Framingham model. 

Another difference was the treatment of the elec
trocardiogram as a risk indicator. Other investi
gators have also compared the risk estimates of 
these two sets of equations. In a recent study to 
evaluate the scoring systems employed by 41 health 
risk assessment instruments, Smith and colleagues 
compared the predicted probability of CHD death 
to two criterion models, estimates from the Fram
ingham study and the Risk Factor Update Project. 
The two criterion models produce very similar 
mean risk estimates for both men and women. 16 

Basically, then, this analysis uses logistic equa
tions based on multiple studies of CVD conducted 
during the past 20 years which were pooled to yield 
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a new set of equations applying to men and 
women, whites and blacks, and for myocardial in
farction morbidity and mortality as well as for 
stroke morbidity and mortality. The equations were 
used to calculate the P ARF for each risk factor in the 
following manner: 

1. We programmed each logistic regression 
equation for age, sex, race, and CVD outcome. 

2. We obtained the current distributions of 
values for blood pressure, serum cholesterol, and 
smoking prevalence in the United States. 

3. We computed the risks of developing CVD for 
the population based on the current distribution of 
the risk factor under study (by age, race, and sex), 
inserting mean population values for other risk 
factors into the equation. 

4. We recalculated the risks of developing CVD, 
based on the changes noted in the various assump
tions. 

5. The PARF is represented by the following 
equation: 

It - lo 

It 

where It is the mortality or morbidity in the total 
population based on current risk factors and 10 is the 
expected outcome if risk factors were reduced. 

6. The PARF was computed for white males, 
black males, white females, and black females for 
ages 25-44, 45- 64, and 65 + years. 

7. The number of deaths and cases in each group 
was computed by multiplying the 1980 NCHS mor
tality data and morbidity data by the P ARFs and 
summed to obtain the total. 

We made numerous assumptions when applying 
logistic regression equations in an analysis of this 
type; these are discussed below. Each assumption 
represents a limit to the analysis. In making analytic 
judgments, we often found it necessary to make 
choices in order to accomplish the purposes of the 
health policy consultation this paper supported
i.e., to illustrate the magnitude of the burden of 
CVD illness attributable to generic risk factors. 

Assumptions 

The logistic equations calculate the burden of coro
nary heart disease and of stroke separately. In order 
to represent the overall CVD burden, calculations 
for the remainder of CVD mortality and morbidity 
used the coronary heart disease PARFs (step 7, 
above). Tables 2-6 sum these three categories. 

We based these equations on studies initiated 
more than 20 years ago with follow-up ten years 
later. If the relationship of CVD risk factors to CVD 
outcomes is different now, our estimates would not 
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reflect these differences. This concern is not likely 
to be valid, given the overwhelming, consistent evi
dence demonstrating that these coronary risk 
factors are related to CVD, both in the United States 
and throughout the world. Missing from the 
Breslow et al. equations are more recently identified 
coronary risk factors, such as LDL-C and HDL-C 
(low- and high-density lipoprotein cholesterol), 
which are now thought to be more powerful pre
dictors of CHD than total cholesterol, and variables 
that estimate the independent contributions of 
physical activity and obesity. 

Our approach also assumes that a change in one 
risk factor does not change another risk factor, i.e., 
that there is no correlation among systolic blood 
pressure change, serum cholesterol change, or ciga
rette smoking cessation. This assumption may not 
be entirely valid, because most epidemiologic 
studies report modest correlations among the coro
nary risk factors noted. 

Another important assumption made is that the 
effects reported would occur over a ten-year period. 
Longer follow-up periods were not available for 
most of the cohort studies used. Thus, the effect of 
intervening on the 25- to 44-year-old group reflects 
the experience of only ten years, not a lifetime, 
which would add 30 to 40 more years. To estimate 
the effects over longer periods of time, one must 
look at the PARF for the 45- to 64-year-old group. In 
addition, latency periods for risk factor reduction 
are not built into the equations . 

This report is focused on persons over the age of 
25 , on the assumption that major interventions 
would likely occur in an adult population for CVD 
prevention. Major cigarette cessation programs or 
dietary/obesity programs aimed at young adults 
could eventually affect the prevalence of risk factors 
in a cohort as its members grow older, thus af
fecting the PARF estimates. 

Finally, our P ARF estimates are presented sepa
rately for whites and blacks, males and females, 
and different age groups on the assumption that 
each group will be affected differently by various 
proposals. This assumption is supported by the fact 
that mortality and morbidity rates are different by 
demographic group, as is the prevalence of coro
nary risk factors. (Because cost estimates are avail
able only for men and women under the age of 65 
and 65 years of age and over, but not by race, sepa
rate estimates by race and age are not presented for 
medical care costs.) 

Prevalence of Coronary Risk factors 

The prevalence of coronary risk factors used in our 
analysis was derived from several sources of na-



Table 2. Smoking and all cardiovascular diseases: population-attributable risk fractions (PARF), estimates 
of mortality, deatb, years of life lost before the age of 65, and morbidity by race, sex, and age, 
United States, 1980 

Event/age 
White men Black men 

group (years) n (estimated) PARP' n (estimated) PARF 

Mortality 
<45 3,809 39 1,225 42 
45-64 37,638 35 6,463 40 
65+ 61,407 18 8,303 28 
Total 102,854 23 15,991 33 

Years lost 
<45 119,147 39 44,291 42 
45-64 252,168 36 38,779 40 
Total 371,315 37 83,070 41 

Morbidity 
<45 569,243 28 105,963 33 
45-64 882,897 24 136,043 32 
65+ 392,373 12 61,952 21 
Total 1,844,513 20 303,958 29 

• Calculated from data in Table I . See Methods for details of computation. 

tiona! prevalence data. The population distributions 
used for systolic hypertension, elevated serum cho
lesterol, and glucose intolerance were based on the 
NHANES II Survey. The NHANES II Survey con
sisted of a stratified sample of the U.S. population 
conducted between 1977 and 1979. The smoking 
data used in the analysis were based on data from 
the Centers for Disease Control/State Behavioral 
Risk Factors (BRF) Surveys, conducted jointly by 
the Centers for Disease Control and 28 states and 
the District of Columbia in 1982. Smoking data from 
the BRF surveys paralleled data from the NCHS 
Health Interview Survey and were thus considered 
to be appropriate for our uses. 

DISCUSSION 

Smoking 

Smoking is now responsible for approximately 
350,000 premature deaths annually .17 Although ap
proximately 130,000 (including about 100,000 lung 
cancer deaths) of these deaths are caused by cancer, 
smoking-related deaths from CVD significantly ex
ceed this number. Approximately one third of the 
adult U.S. population now smokes. 18 Although the 
prevalence of cigarette smoking has declined over 
the past 20 years, the actual number of smokers has 
remained virtually unchanged as a result of popula
tion increases, and the average number of cigarettes 
consumed per smoker has actually increased over 
this period of time.19 Of particular concern is the 
increasing prevalence of smoking among women 
20-24 years of age over the last several years. 18 

Given the significant relative risk for CVD among 
smokers and the continued high prevalence of 
smoking in the population, it is clear that smoking 

Wh1te women Black women Total 

n (estimated) PARF n (estimated) PARF n (estimated) PARF 

661 17 319 17 6,014 33 
5,373 13 1,643 15 51,118 29 

33,840 9 1,882 5 105,432 13 
39,874 9 3,844 8 162,564 17 

26,757 17 11,630 17 201,825 31 
32,239 13 9,859 15 333,045 30 
58,996 14 21,489 16 534,870 30 

554,068 19 90,626 19 1,319,901 23 
588,627 15 75,491 18 1,683,057 20 
410,210 8 23,830 5 888,366 10 

1,552,905 13 189,947 14 3,891,324 17 

remains a major risk factor for premature death and 
morbidity from CVD. 

Specific estimates of CVD mortality and mor
bidity attributable to smoking (PARF) are presented 
in Table 2. A significantly greater proportion of 
CVD mortality can be attributed to smoking for 
men, particularly black men, than for women. This 
relationship, though less pronounced, is similar for 
morbidity as well. 

PARF generally decreases by about half in all over 
64 age groups, except for black men. This reflects a 
decreased prevalence of smoking in this age group 
rather than any decrease in the re lative risk for 
smokers with increasing age. The explanations for 
this trend are numerous. For example, smokers 
have increased mortality ratios for many diseases, 
not just CVD, and may have already died from 
other diseases such as cancer, thus lowering the 
proportion of smokers in this age group. Further
more, this difference may to some extent reflect a 
cohort effect involving persons now 65 years of age 
who were part of a cohort in which smoking was 
always less prevalent. In contrast, persons 45-64 
years of age are part of a cohort in which tobacco 
use was broadly accepted socially. Lastly, persons 
over 64 years of age may have been smokers for 
years but quit because of health problems; there
fore, death from CVD or cancer may in reality still 
be attributable to smoking. However, PARF would 
underestimate this latter group because they are not 
counted as smokers and are assumed to have a 
lower risk than they actually do. This is clearly true 
for cancer, which has a long latency period, and it is 
probably important to our estimates for smoking 
and CVD. 

Overall, 17 percent of all CVD mortality can be 
attributed to smoking. Most of these deaths occur in 
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Table 3. High blood pressure and all cardiovascular diseases: porulation-attributable risk fractions 
(PARF), estimates of mortality, years of life lost before the age o 65, and morbidity by race, sex, and age, 
United States, 1980 

Event/age White men Black men 

group (years) n (estimated ) PAR? n (estimated) PARF 

Mortality 
< 45 817 8 523 18 
45-64 23,994 23 5,246 33 
65+ 111,702 33 10,491 35 
Total 136,513 30 16,260 33 

Years lost 
< 45 25,555 8 18,913 18 
45-64 160,659 23 31,476 33 
Total 186,214 18 50,389 25 

Morbidity 
< 45 110,714 5 37,703 12 
45- 64 507,370 14 91,969 22 
65+ 733,779 23 65,896 23 
Total 1,351,863 15 195,568 19 

• Calculated from data in Table l. See Methods for details of computation. 

persons over the age of 64. However, because CVD 
deaths in younger persons are primarily due to 
smoking, it accounts for a much Larger portion of 
premature death-30 percent of the years lost be
fore the age of 65 resulting from CVD mortality. 

Smoking is responsible for 17 percent of CVD 
morbidity. Among persons younger than 45 years 
of age, smoking accounts for 23 percent of all CYD 
morbidity. Gender differences in mortality are 
markedly reduced when morbidity is measured. 
While smoking does not seem to be a major cause of 
CVD mortality among women, it is a significant 
factor in terms of illness. Of the nearly $33 billion 
expended annually for CVD, $4.51 billion (14 per
cent) is attributable to smoking. 

Elevated Blood Pressure 

We examined the effect of diastolic and systolic 
blood pressure separately. PARF estimates were 
substantially lower in all groups when diastolic 
pressure was used. This may reflect the stronger as
sociation of systolic blood pressure with CHD mor
tality in most epidemiologic studies. Though the 
relative risk may be greater for elevated diastolic 
pressure, the number of persons at risk is greater 
for elevated systolic pressure. For our s tudy pur
poses, therefore, systolic blood p ressure over 139 
mm Hg was the risk factor on which our PARF esti
mates were made. 

In general, PARF estimates associating elevated 
blood pressure with CYD mortality were highes t for 
blacks and among persons over age 64 (Table 3). 
Overall, 30 percent of CVD mortality is attributable 
to systolic pressure greater than 139 mm Hg. This 
percentage was constant across all race and sex 
groups. A much lower percentage of years of life 
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White women Black women Total 

n (estimated) PARF n (estimated) PARF n (estimated) PARF 

259 7 191 10 1,790 10 
7,533 18 3,278 30 40,052 23 

119,427 31 11,701 33 253,320 32 
127,219 29 15,170 31 295,162 30 

10,949 7 7,079 10 62,4% 10 
45,200 18 19,669 30 257,003 23 
56, 149 14 26,748 20 319,499 18 

142,731 5 34,585 7 325,733 6 
496,717 13 97,395 23 1,193,450 14 

1,104,%9 22 112,139 25 2,016,783 22 
1,744,417 15 244,119 18 3,535,966 15 

lost from CVD mortality is attributable to elevated 
systolic blood pressure (18 percent). This relates to 
the fact that such a large proportion of mortality at
tributable to elevated systolic blood pressure occurs 
among persons over the age of 64 (32 percent). 
Compared with smoking, sex-related differences 
are minimal. Blacks have substantially higher attrib
utable risks than do whites. 

Only 15 percent of CVD morbidity is attributable 
to elevated systolic blood pressure; most of this 
morbidity attributable to elevated systolic blood 
pressure is slightly higher among blacks, and sex
related differences are modest. More than 19 per
cent of the costs associated with CYD are attribut
able to elevated systolic blood pressure. 

Elevated Cholesterol 

Numerous epidemiologic studies have established 
elevated serum cholesterol as a major risk factor for 
CVD. Although different measures such as blood 
levels of low-density-lipoprotein cholesterol have 
been suggested as better predictors for heart dis
ease risk, " lowering blood cholesterol Levels will af
ford significant protection against heart disease 
risk. " 20 However, the serum cholesterol level con
sidered to place one at significant risk for CVD has 
been questioned, especially because lowering 
serum cholesterol too far may increase the risk for 
cancer. Two levels were considered to define the 
risk of elevated serum cholesterol: ;::::260 mg/dL and 
;:::: 220 mg/dL. Becau se serum cholesterol ;:::: 260 
mg/dL identified a small portion of cholesterol
related mortality in the population, a level of ;::::220 
mg/dL was selected for estimating P ARF and PAR 
for high cholesterol in this study. 

PARF estima tes for CVD mortality associated 



Table 4. Cholesterol and all cardiovascular diseases: population-attributable risk fractions (PARF), 
estimates of mortality, years of life lost before the age of 65, and morbidity by race, sex, and age, 
United States, 1980 

Event/age 
White men Black men 

group (years) n (estimated) PAR? n (estimated) PARF 

Mortality 
< 45 806 8 353 12 
45-64 7,830 7 1,196 7 
65+ 10,632 3 90S 3 
Total 19,268 4 2,457 5 

Yci\J'S lost 
<45 25,2.80 8 12,71!1 12 
45-64 52,737 2 7,184 7 
Total 78,017 8 19,902 10 

Morbtd1ty 
<45 141,489 7 34,918 11 
45-64 339,806 9 47,825 11 
65+ 233,607 17 24,040 8 
Total 714,902 8 106,783 10 

• Calculated &om data in Table 1. See Methods for detatlb of computation 

with serum cholesterol ~220 mg/dL were highest 
for women over 44 years of age (Table 4) . Surpris
ingly, PARF estimates decrease significantly with 
increasing age for men. Overall, 15 percent of CVD 
mortality among women is attributable to elevated 
serum cholesterol, in contrast to about 4 percent 
among men. Together these accounted for 101,766 
deaths in 1980. 

PARF estimates for years of life lost were similar 
to those observed for mortality, although because of 
the different age associations with men and 
women, the overall proportion of life years lost at
tributable to eleva ted serum ch olesterol was 
roughly equivalent (9 percent versus 11 percent). 
Elevated serum cholesterol accounted for nearly 
160,000 years of life lost prematurely in 1980, more 
than 61,000 of which were among women. Differ
ences by race for this risk factor are minimal. The 

Wh1te women Black women Total 

n (esttmatcd) PARF n (estimated) PARF n (estimated) PARF 

188 5 96 5 1,443 8 
6,599 16 1,677 15 17,303 10 

65,998 17 5,482 15 83,020 10 
72,785 17 7,255 15 101,766 10 

8,150 5 3,609 5 49,757 8 
39,593 16 10,062 15 109,576 10 
47,743 12 13,671 10 159,333 9 

518,218 17 83,535 18 778,160 13 
1,351,942 35 161,627 38 1,901,200 23 
1,691,277 34 163,091 37 2,112,014 24 
3.561.437 30 408,253 30 4,791,374 21 

only significant difference is a slightly higher mor
tality among young black men relative to young 
white men; the rest of the groups are similar. 

A most dramatic and important finding concerns 
the tremendous number of cases of CVD attribut
able to elevated serum cholesterol for women over 
44 years of age. Approximately 36 percent of CVD 
morbidity in older women can be attributed to ele
vated serum cholesterol. This is approximately four 
times that for men-morbidity among men being 
roughly parallel to mortality. Racial differences are 
minimal, analogous to those for mortality. Overall, 
nearly 4.8 million cases of CVD can be attributed to 
serum cholesterol ~220 mg/dL. This dispropor
tionate morbidity among women over the age of 44 
is reflected in the proportion of costs related to CVD 
attributable to elevated serum cholesterol (23 per
cent). 

Table 5. Glucose intolerance and all cardiovascular diseases: population-attributable risk fractions 
(PARF), estimates of mortality, years of life lost before the age of 65, and morbidity by race, sex, and age, 
u.s., 1980 

Event/age 
Whtte men Bl~ck men White women Black women Total 

group (years) n (estimat~d) PARP n (estimated) PARF n (estimated) PARF n (csltmated ) PARF n (esttmated) PARF 

Mortality 
<45 16 <1 12 <I 399 11 174 9 601 3 
45-64 820 1 372 2 13,127 31 3,787 35 18,106 10 
65+ 7,541 2 979 3 146,945 38 13,565 38 169,030 21 
Total 8,377 2 1,363 3 160,471 37 17,526 36 187,737 19 

Years lost 
<45 4!18 <1 425 < 1 17,548 11 6,544 9 25,004 4 
45-64 4,923 1 2,216 2 78,764 31 22,720 35 108,623 10 
Total 5,411 <1 2,641 1 96,312 23 29,264 22 133,627 8 

Morbidity 
<45 16,181 1 3,870 1 234,024 8 30,592 6 284,667 5 
45-64 177,824 5 33,n4 8 767,926 20 109,872 26 1,089,337 13 
65+ 248,986 8 24,388 8 1,217,325 24 132,486 30 1,623,184 18 
Total 442,991 5 61,972 6 2,219,274 19 272,950 20 2,997,188 13 

• Calculated from data in Table 1. See Methods for details of computation. 
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Table 6. Summary of the impact of the four major risk factors for all cardiovascular diseases: population
attributable risk fractions (PARF), estimates of mortality, years of life lost before the age of 65, and 
morbidity, United States, 1980 

Years of life Costsb 
Mo rtality lost < 65 Morbidity Millions 

Risk factors n (estimated ) PARP n (estimated ) PARF n (es timated ) PARF of dollars % 

Smoking 162,564 17 534,870 30 3,891,324 17 4,509 14 
High blood pressure 295,162 30 319,499 18 3,535,966 15 6,289 19 
Cholesterol 101,766 10 159,333 9 4,791,374 21 7,655 23 
Glucose intolerance 187,737 19 133,627 8 2,997,188 13 5,239 16 

• Calculated &om data in Table I and summarized from Tables 2-5. See Methods for details of computation. 
• Calculated &om NCHS data.' 

Glucose Intolerance 

Although diabetics have long been recognized as 
being at increased risk for CVD, a more broadly 
classified group with glucose intolerance has long 
been a subject of debate. One difficulty in identi
fying the potential risk for this group lies with the 
numerous, often quite liberal definitions of glucose 
intolerance (e.g., laboratory determinations based 
on casual, nonfasting samples). The Framingham 
study, for example, used any one of three defini
tions of glucose intolerance. Despite this broad clas
sification and the large proportion of the population 
it includes, glucose intolerance does represent a 
major risk factor for CVD. For purposes of our anal
ysis, relative risk estimates based solely on the 
Framingham study were used for calculating our 
PARF estimates. 

PARF estimate for CVD mortality from glucose 
intolerance is of major importance for women, par
ticularly those over 44 years of age. The estimates 
for men are almost negligible. Although to some 
extent this difference is related to differences in sex
specific relative risk, the major influence is the prev
alence of glucose intolerance among postmeno
pausal women. 2 Among women, glucose intoler
ance accounts for 36- 37 percent of CVD mortality 
(Table 5). Women accounted for 95 percent of the 
187,737 deaths attributable to glucose intolerance in 
1980. PARF estimates for years of life lost are similar 
to those for mortality, if somewhat lower overall, re
flecting the age-risk relationship for mortality with 
this risk factor. A total of 133,627 years of life lost 
from CVD can be attributed to glucose intolerance. 

PARF estimates for CVD morbidity attributable to 
glucose intolerance are similar to those for CVD 
mortality. Men show a slight increase in attributable 
risk for CVD morbidity associated with glucose in
tolerance. Overall, glucose intolerance is respon
sible for nearly 3 million cases of CVD. 

A significant proportion of costs from CVD can be 
attributed to glucose intolerance, primarily as a re-
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suit of PARF for older women. Nearly 16 percent 
($5 .24 billion) of all direct health care costs from 
CVD can be attributed to glucose intolerance. 

INTERVENTIONS 

Smoking 

At the turn of the century, virtually no Americans 
smoked manufactured cigarettes.21 However, by 
the time of the Surgeon General's Report in 1964, 
the prevalence of smoking in the cohort of men 
born from 1921 to 1930 was greater than 60 per
cent.22 The antismoking campaign that followed the 
release of this report was accompanied by signifi
cant declines in male smoking. Warner and MurP 
estimated the impact on smoking-related premature 
deaths during the period 1964- 1978 as a result of 
antismoking campaigns. They estimate that more 
than 200,000 premature deaths were avoided, 
saving 4.8 million years of potential life between the 
age at death and the normal life expectancy at that 
age . 

Efforts to reduce the prevalence of smoking have 
been numerous and varied. To significantly change 
health behaviors, it is essential to understand the 
determinants of such behaviors. Although knowl
edge is the most obvious factor, appropriate skills 
are also necessary to facilitate behavior change. The 
importance of the individual's values, attitudes, 
and beliefs is sometimes overlooked or ignored, as 
are the societal factors that strongly influence these 
personal factors . 

To reduce the prevalence of smoking, we propose 
an effort drawing on each of the following: infor
mational and educational efforts; promotion and in
creased access to cessation programs; implementa
tion of key public policies; reinforcement of non
smoking through significant economic incentives; 
and utilization of existing social systems to establish 
nonsmoking as a social norm. 

Educational and informational programs tend to 



focus either on preventing smoking among young 
people or on public awareness campaigns generally 
aimed at increasing public knowledge regarding the 
hazards of smoking. In view of the amount of 
smoking-related CVD in blacks, special efforts to di
rect campaigns to blacks are indicated. Although 
later public information efforts have had a demon
strable impact on public knowledge of smoking 
risks24 and remain essential for maintaining public 
support for smoking cessation, the greatest long
term potential lies with smoking prevention. 

The School Health Education Evaluation (SHEE) 
has provided rigorous evidence of the effectiveness 
of school-based health education curricula to pro
duce changes in health knowledge, attitudes, and 
practices . Christenson and colleagues25 illustrated 
the robust effect on self-reported smokmg practices 
of one curriculum studied, the School Health Cur
riculum Project. Extrapolating the results nation
wide, they estimate that 146,000 seventh-grade stu
dents would delay the onset of smoking each year. 
However, at present, only a small percentage of the 
nation's schoolchildren are exposed to quality cur
ricula. 

Smoking cessation efforts must cope with the ex
treme addiction associated with nicotine, a major 
constituen t of tobacco smoke.26 Nicotine has been 
called six to eight times more addictive than al
cohol, and withdrawal symptoms associated with 
smoking cessation are quite severe for many 
persons. Yet more than 33 million Americans have 
quit smoking since the release of the first Surgeon 
General's Report. 19 Though the effectiveness of 
smoking cessation services is difficult to document, 
many smokers desire such assistance, typically lack 
adequate access to such services, and often quit 
smoking when they do gain access. Reasonable es
timates of the efficacy of smoking cessation pro
grams range between 25 and 40 percent cessation at 
6-12 months' follow-up.I9,27 

Implementing public policy measures could dra
matically affect the prevalence of tobacco use in this 
country. The promotion of tobacco products is a key 
factor affecting tobacco consumption. Tobacco com
panies spend $2 billion annually to promote a 
product which is known to be deadly and addictive. 
A minimum goal would be to require that advertise
ments comply with the industry's own codes pro
hibiting suggestions that cigarette smoking is es
sential to social prominence or social attraction or 
portrayals of smokers participating in physical ac
tivity requiring stamina or athletic conditioning 
beyond normal recreation. Many current advertise
ments do not conform to these codes. Compensa
tory space for counteradvertisement would be more 

effective, as was the case on television before to
bacco advertisements were banned. While a total 
ban on the promotion of tobacco products might 
not be attainable, the impact of such efforts on initi
ation of youth smoking and continuation of adult 
smoking would be undeniable. 

The momentum for such restrictions is growing. 
The American Heart Association has recommended 
limiting print advertising to black and white state
ments of fact ("tombstone" advertismg), and the 
American Medical Association has voted to seek a 
total ban on cigarette advertising-unquestionably 
the strongest statement on smoking ever issued by 
the U.S. medical profession.28 Advertising has al
ready been banned m such disparate countries as 
Sweden and the Sudan. 

To support nonsmoking as a social norm and 
protect the rights of nonsmokers to a smoke-free 
environment, restrictions on smoking in public and 
private places have become increasingly wide
spread through state and community legislation 
and corporate, school, and hospital policies. In ad
dition to restricting tobacco use, limiting public ac
cess to cigarette sales could reinforce these policies. 
At minimum, it would be appropriate to eliminate 
cigarette sales in hospitals, nursing homes, and 
other health care facilities that deal daily with the 
consequences of tobacco use, as well as in schools, 
where health and educational goals are undercut by 
allowing the use of tobacco products. Totally elimi
nating cigarette sales from vending machines 
would help limit consumption by minors, probably 
serving to reduce overall consumption. 

Economic incentives and disincentives are effec
tive tools to help decrease cigarette smoking. In
creased taxation of tobacco products serves to drive 
up cigarette prices, leading to reduced consump
tion, particularly among the young. Taxation has 
the added benefit of increasing federal and state 
revenue.29 Economic incentives, through decreased 
premiums for health, life, home, and property in
surance for nonsmokers, create a positive financial 
benefit for not smoking and support the concept of 
nonsmoking as a social norm. The economic issues 
associated with tobacco production are understand
ably sensitive and difficult. Economic hardships 
among small tobacco farmers seem likely unless 
they are assisted to make the transition to nonto
bacco crops. 

An additional and often overlooked issue con
cerns the important roles particular professions and 
institutions play in smoking intervention. The 
health care sector is an important setting for 
smoking cessation activities.30 Moreover, for the 
same reasons that nonsmoking policies have special 
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relevance in health care institutions, health workers 
should recognize their importance as role models 
and refrain from tobacco use themselves. The edu
cational sector is also essential. Along with restric
ting tobacco use in schools, cessation aid should be 
available for all faculty, staff, and students. The im
portance of teachers as role models should be em
phasized; their behavior should reinforce educa
tional efforts, not contradict them. 

The work site is an extremely important setting 
for intervention activities. The 1986 Surgeon Gen
eral's Report on smoking and health concludes that 
broadly based health promotion efforts for workers 
should be encouraged by labor, management, and 
government.31 Smoking cessation and education 
programs should be available for all employees, but 
especially for workers at high risk of pneumoco
niosis. Workplace policies that limit or eliminate 
smoking would deter smoking and protect non
smokers. Economic and other incentives would 
provide valuable reinforcement for cessation activi
ties and nonsmoking behavior. 

Clearly no single strategy has been or is likely to 
be the panacea to the smoking problems. However, 
a combined effort utilizing all or many of these 
varied strategies offers the best chance for de
creasing smoking in our society. The key is to link 
smoking cessation activities, made available and af
fordable for all individuals, with positive reinforce
ments and public policies supporting nonsmoking 
as the social norm. Our long-term success lies in 
coupling efforts aimed at the individual to those 
with impact on society as a whole. 

Elevated Blood Pressure 

The risk from hypertension increases as blood pres
sure levels rise. However, a decade of evidence 
from epidemiologic and clinical trials has firmly es
tablished that elevated blood pressure can be con
trolled and that cardiovascular risk declines when it 
is. In its 1984 report, the Joint National Committee 
on Detection, Evaluation, and Treatment of High 
Blood Pressure reaffirmed the stepped care ap
proach to drug therapy and summarized its treat
ment conclusions: "The effectiveness of antihyper
tensive drugs in reducing elevated pressure is well 
established. Nonpharmacologic approaches are 
used both as definitive intervention and as an ad
junct to drug therapy."32 

The committee recommended such interventions 
as a regular exercise program, weight reduction, di
etary modifications to reduce intake of sodium and 
saturated fats, moderation in alcohol consumption, 
and avoidance of smoking. The committee also 
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noted that "the recommendations for nonpharma
cologic modalities for the management of hyperten
sion ... may be of value in primary prevention" of 
high blood pressure.32 

ln light of the consistently high P ARFs for blacks 
as compared with whites, special efforts to reduce 
risks through health promotion and preventive ser
vice programs focused on the needs of minorities 
are warranted. 

Elevated Cholesterol 

Elevated serum cholesterol may be reduced by both 
pharmacologic and nonpharmacologic means. 33 The 
report of the Consensus Development Conference 
on Lowering Blood Cholesterol defined elevated 
cholesterol at levels that place millions of Amer
icans at excess cardiovascular risk. The conference's 
intervention recommendations included both diet 
and drug therapy: "The first step in the treatment 
of high-risk and moderate-risk blood cholesterol 
levels is diet therapy and caloric restriction for 
weight normalization in the overweight. Weight 
loss reduces blood cholesterol. The dietary ap
proach should be to lower total fat, saturated fat, 
and cholesterol consumption. . . . Drug therapy 
should be used only after a careful trial of diet mod
ification. "20 

These recommendations are echoed in the Di
etary Guidelines for Americans, issued jointly by 
the U.S. Department of Agriculture and the U.S. 
Department of Health and Human Services.34 

A variety of societal measures could help lower 
the population's mean cholesterol and blood pres
sure levels. Examples include reducing sodium and 
saturated fat levels in processed foods, both in the 
marketplace and in restaurants and fast food 
outlets; labeling salt, fat, cholesterol, and calorie 
contents in food products; and offering wide access 
to opportunities and facilities for exercise. 

Glucose Intolerance 

The principal means of reducing the prevalence of 
glucose intolerance is through reduction of over
weight.35 Because weight control is essentially en
ergy balance, the fundamental behavioral modifica
tions required to achieve weight loss ar e either di
etary modifications, increased energy expenditure 
through physical activity, or both. Various ap
proaches to weight control have been proposed. Al
though initial weight loss is usually achieved by 
these approaches, long-term maintenance of the 
desired weight has proved more difficult. 36 Because 
overweight children are more likely to be over-



weight adults than are thinner children, early inter
vention would plausibly be a key strategy for pri
mary prevention. Despite a wave of pessimism in 
the 1970s, recent examples of effective programs for 
youth do exist. 37 Nevertheless, weight control mea
sures targeted at persons already diagnosed with 
glucose intolerance are also essential components of 
appropriate care. 

SUMMARY 

Despite nearly two decades of decreasing mortality 
rates for heart disease and stroke, CVD continues to 
constitute an enormous human and economic 
burden on the nation. CVD was responsible for 
984,780 deaths in 1980, as well as an estimated 1.8 
million potential years of life lost before the age of 
65, 50.7 million hospital days, 900 million disability 
days, and $33 billion in medical care expenditures. 

By any of several measures of the burden of ill
ness (Table 6), a significant percentage of cardiovas
cular disease is attributable to several known modi
fiable risk factors. Consequently, intervention strat
egies that result in reducing smoking, elevated 
blood pressure, and cholesterol and correcting glu
cose intolerance can be expected to maintain and 
extend the recent positive trends for CVD. Table 6 
documents the gap between today' s level of CVD 
and what might be accomplished through full ap
plication of individual and societal measures to re
duce risk. While no interventions can be 100 per
cent effective, it is clear that much room remains for 
additional actions to close the gap. 
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Newman, M.D., Leonard Svme, Ph D , H. A Tyroler, M.D , 
and Laurence Watluns, M.D 
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Dental Disease 
Michael E. Fritz, D.D.S., Ph.D., and 
Douglas G. Rundle, D.M.D., M.P.H., M.S. 

Dental caries and periodontal diseases continue to 
be the most prevalent dental diseases, despite the 
strides made by the dental profession in combating 
these problems during the last two decades. Be
cause of their impact on American society, the pre
vention of caries and periodontal disease should be 
a part of any community health program. The Har
vard University School of Public Health takes a six
pronged approach to community health: aging, ma
ternal and child health, mental health, innovation 
in health care delivery, health promotion, and 
health science evaluation. In fact, the treatment of 
caries and periodontal disease has a role in each one 
of these six disciplines. 

The definitions of caries and periodontal disease 
in the dental literature have changed over the years. 
For that reason, relating older to more recent data 
on the epidemiology of these two health problems 
can be difficult. 

DENTAL DISEASE IN THE UNITED STATES 

Dental Caries 

Dental caries (dental decay), described as the most 
prevalent chronic disease, is characterized by the 
destruction of tooth enamel and dentin as a result 
of the action of microorganisms that colonize tooth 
surfaces at an early age and remain indigenous to 
the mouth throughout life. These bacteria adhere to 
the tooth surface in a film (dental plaque) and have 
the ability to ferment sugars and other carbohy
drates and convert them to acids. The acids, in 
turn, attack the tooth surfaces with which they are 
in contact, causing a loss of mineral substance. 
Caries appear initially as softened or chalky areas in 
the enamel. If left untreated, they may progress to 
cause a substantial loss in the tooth structure, 
which eventually leads to loss of the tooth itself. 

From the Emory University School of Dentistry, Atlanta. 

Address reprint requests to Dr. Fritz, Emory University, School 
of Dentistry, 1462 Oifton Road, Atlanta, GA 30322. 

Periodontal Diseases 

Gingivitis. Gingivitis, or inflammation of the 
gums, is characterized by edema of the gum tissue 
and destruction of the connective tissue fibers 
holding the gum tissue in position. The disease is a 
result of interaction of tissues with microorganisms 
that colonize the gingival sulcus area and the tooth. 
The microorganisms, however, are thought to differ 
from those involved in dental caries. The disease 
process for gingivitis is not as well substantiated as 
that for dental caries. Gingivitis is most frequently 
seen in young adults. There is some discussion at 
present as to whether gingivitis, if left untreated, 
progresses to a more advanced form of disease 
called periodontitis, which involves the destruction 
of the bone holding the tee th in position. Some 
studies indicate that many forms of gingivitis do not 
make the transition to periodontitis. Indeed, they 
appear to be two distinct clinical entities. 

Periodontitis. Periodontitis is an inflammation of 
the periodontium, which consists of the cementum 
of the teeth, the periodontal ligament that holds the 
teeth to the bone, and the alveolar bone itself. The 
disease is characterized by bone loss directly or in
directly as a result of action of microorganisms or 
their by-products. It is thought that the microor
ganisms causing the various types of periodontitis 
are different from those of both caries and gingi
vitis. If periodontitis is not treated, in many cases 
the bone is irreversibly lost around the teeth, and 
the teeth become loose and exfoliate. 

Presently, most patients with periodontitis are 
adults over the age of 35. 

Gathering Data on Dental Diseases 

Dental caries. Three extensive studies of dental 
caries were consulted in the preparation of this 
paper. The first, the National Health and Nutrition 
Examination Survey (NHANES I), measured nutri
tionally related general health status for a proba
bility sample representative of the civilian noninsti-

Dental Disease 55 



tutionaJized population of the Umted States.1 This 
report contained the national estimates of decayed, 
missing, and filled teeth among people 1-74 years 
of age by sex, age, race, and other selected demo
graphic characteristics. 

Second, the National Dental Caries Prevalence 
Survey, designed by the National Caries Program in 
cooperation with the National Center for Hea lth 
Statistics, was specifically formulated to provide 
prevalence data for all children 5-17 years of age 
enrolled in public or private schools.2 

Third, we used the Rand Health Insurance Ex
periment (HIE).3 This study involved six sites across 
the Umted States, which were chosen to represent 
an urban-rural mix and to reflect variations in the 
amount of stress on the ambulatory medical care 
systems. This smaller sample was used as a basis of 
comparison . 

Periodontal Diseases. The primary source of data 
in the present report was the NHANES I survey. 
This group of examinees, 18-74 years of age, were 
given a 10-minute oral examination, and no X rays 
were taken. Russell's Periodontal Index4 was used 
to measure the clinical signs of past or present peri
odontal disease activity. Green and Vermillion's 
Oral Hygiene Index (OHI-S) was used to determine 
the examinee's oral hygiene status.5 There are no 
data for the group between 1 and 17 years of age 
that can be used for a national evaluation of peri
odontal disease. 

Obtaining a precise estimate for the prevalence of 
periodontal disease is difficult. Signs of periodontal 
diseases are much more subjective than caries . 
Also, the periodontal diseases are characterized by 
exacerbation and remission, which makes it d ifficult 
to determine the state of the disease process at any 
particular time. Most important, there is no uniform 
way to detect the disease in a large population. 
Dental X rays would be helpful in detecting bone
destroying periodontal disease, but they also in
crease the time required for examination markedly 
and are less suitable for studies of large popula
tions. In the future it may be possible to sample cre
vicular fluid in the gingival sulcus (between the 
gum and the tooth) to determine whether the dis
ease is active. Probe measurements have serious 
limitations. 

THE SCOPE OF THE PROBLEM: PREVALENCE 
AND INCIDENCE 

Dental diseases are chronic and affect people's 
quality of life and how they perceive themselves in 
their environment. In this report we describe the 
specific health problems involved, examine their ef-
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fects on the quality of life, time lost from work, and 
costs, and consider possible intervention strategies. 

Dental Caries 

Children of low-income families continue to be five 
times more likely to have untreated decayed teeth 
than those from high-income families. About 73 
million people use nonfluoridated central water 
supplies, and 37 million people live in communities 
that have no central water supply. The children in 
these communities could be benefiting from a 
school-based fluoride system. 

The incidence of caries in persons 5-17 years of 
age decreased dramatically in the last decade. Ac
cording to all studies, the DMFS index (decayed, 
missing, and filled surfaces) is positively correlated 
with age. Also, the DMFS in females is consistently 
higher than for males. Persons between the ages of 
18 and 74, however, are likely to remain a signifi
cant problem in the future. 6 As shown in Table 1, 
both the NHANES I study of 1971-1974 and the 
HIE of 1974-1976 showed a cumulative effect with 
advancing age. Not shown in the table is that the 
highest prevalence of decay alone occurred in those 
12- 17 years of age. The number of missing teeth 
increased after age 18, and the highest prevalence 
of filled teeth was in people 18- 44 years of age. 

The need for restorative dentistry will increase in 
the population between the ages of 45 and 75 as a 
result of the greater numbers of people in this age 
group who now keep their teeth and the larger 
number of teeth per person. 

Previous studies have shown that black children 
and adolescents have fewer caries than whites, al
though this may reflect socioeconomic status and 
access to diagnostic services rather than a true dif
ference.7 

The occurrence of caries is inversely related to so
cioeconomic status, but data regarding urban- rural 
differences are conflicting. The most recent study of 
the Na tional Dental Caries Prevalence Survey 
showed that without adjusting for fluoridation, the 
nonurban group had a DMFS level approximately 
80 percent higher than the urban group. 2 

Periodontal Disease 

About 60 percent of the population over the age of 
45 who still have their teeth suffer from periodontal 
disease, yet a recent statewide study shows that 
less than 2 percent of dental practice involves peri
odontal treatment. 8 

Periodontal disease is the primary cause of tooth 
loss after age 35 (Table 2). In 1971 an estimated 23 



Table 1. ~ge-specific preyal_ence and incidence of 
de~tal canes (decayed , nussmg, or filled teeth), 
Uruted States, 1971- 1974 

Mean annual Mean annual 
Age prevalence incidence 
<1 N/A N/A 
1-4 1.0 1.0 
5-9 1.0 1.0 

10-14 2.7 1.7 
15- 19 6.2 3.5 
20-24 10.7 4.5 
25-34 15.4 4.7 
35-44 19.2 3.8 
45-54 19.9 0.7 
55-64 21.1 1.2 
65+ 22.2 1.1 

Data from National Center for Health Stati~tic~10 and U.S. Public 
Health Service.• 

million Americans were missing all their teeth.9 
This condition, called edentulism, increases dra
matically with age. At the time of the NHANES I 
survey, almost one third of adults aged 35 or older 
were eden tulous, and more than one half of those 
65 and over had lost all their teeth.1o 

The average periodontal index (PI) rises more 
than threefold for both men and women 18-74 
years of age. Average OHI-S scores also rise with 
age, bu t more sharp ly for men than for women. 
Men have approximately a 22 percent higher preva
lence of moderate to severe disease (one or more 
pockets) than women, and they experience almost a 
30 percent higher prevalence of severe disease (four 
or more pockets). Periodontal disease is inversely 
related to education and income, with education 
having the slightly stronger relationship. 

When black and white adults of similar educa
tional levels are compared, the differences in dis
ease severity disappear. The prevalence and se
verity of disease appear to be slightly greater among 
individuals living in rural areas than among their 
urban counterparts. Although the prevalence and 

Table 2. Age-specific rates of periodontal disease 
United States, 1971-1974 ' 

Age 

0- 17 
18- 24 
25-34 
35-44 
45- 54 
55-64 
65+ 

Mean annual 
prevalence (%) 

N/A 
6.5 

13.9 
26.4 
34.7 
41.4 
50.9 

Mean annual 
incidence (%) 

N/A 
6.5 
7.4 

12.5 
8.3 
6.7 
8.5 

Data from National Center for Health Statistics. to 

severity of periodontal disease do not differ by geo
graphic region for adults, they do for children and 
youths. Specifically, persons 6-17 years of age 
living in the South have slightly higher PI scores 
than their counterparts in the Northeast, Midwest, 
and West. 

Bacterial plaque is the major cause of periodontal 
diseases. The plaque associated with periodontal 
disease appears to differ from that associated with 
dental caries. Accumulation of plaque is promoted 
by many factors, adding to the risk of periodontal 
disease, most notably poor oral hygiene. In addi
tion, cigarette smoking and other local factors (e.g., 
faulty occlusion or poorly prepared restorations) 
can promote the retention of bacteria and hence 
periodontal disease. Furthermore, people with al
tered immune systems, such as diabetics or those 
with inflammatory bowel disease, have been shown 
to be more predisposed to periodontal disease. 

From 1962 to 1974, there was no apparent change 
in the percentages of patients with periodontal dis
ease in every age group older than 35. Some overall 
improvement was noted in both oral hygiene status 
and gingivitis, with the major changes occurring in 
young adults. 11 However, in the future an increase 
in periodontal disease can be expected in people 
55-74 years of age. 12 The fact that more people re
tain their teeth, coupled w i th t he increasing 
number of older people, has resulted in a net rise in 
the number of elderly patients who have advanced 
periodontal disease. Because of this trend, 12 no de
cline in the percentage of advanced periodontal dis
ease among those 55-74 years of age is expected 
until the year 2000. 

THE COSTS OF DENTAL DISEASE AND DISABILITY 

The primary factors associated with time lost from 
work seem to be oral health status, the cost of work 
loss to employees and employers, and access to 
dental care. In 1979 acute dental conditions led to 
19.4 days of restricted activity and 3.5 workdays lost 
per adult person. 13 When acute and chronic condi
tions were combined, there were 20.5 days of re
stricted activity and five workdays lost per em
ployed adult. Thus, the 6.8 million acute dental 
conditions reported resulted in 31.5 million days of 
restricted activity and 6.0 million workdays lost. In 
1981, 6.7 million workdays were lost. A detailed 
review of several sources indicates that these data 
may well be a gross underestimate. 13 

From 1974 to 1980, the number of dental visits per 
person has remained roughly constant, although 
the number of people who have never visited a 
dentist decreased. This was especially true for the 
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black population, which experienced a 50 percent 
reduction in the number of people who had never 
visited a dentist. 

After a period of stability in the 1970s, the esti
mated number of visits to a dentist has increased 
from 366 to 436 million per year.13 Approximately 
90 percent of dentists' time is occupied by treatment 
of caries and periodontal disease and their se
quelae. In 1984 approximately 0.5 percent of the 
U.S. gross national product was generated by the 
treatment of caries and periodontal disease, in
cluding sales of medications and toothpaste.s·14 

Estimates of total time expended on dental visits 
range from 549 to 654.5 million hours (69-82 million 
workdays).13 These estimates include travel, 
waiting, and visit time. 

Bailit estimates that 16-19 million workdays were 
lost to dental services in 1979.13 We estimate that 
caries and periodontal disease and their sequelae 
accounted for 90 percent of these (15-16 million 
workdays lost). 

Overall, we estimate that the costs of dental ser
vices in 1982 were $19.5 billion, of which $18.7 bil
lion was in the private sector. Over-the-counter 
medications probably added $3 billion to $4 billion 
to this figure. 

INTERVENTIONS 

The prevention of caries and periodontal disease re
quires multiple strategies which will suit the nature 
of the problem as well as the populations at risk. 
We next consider control measures for the etiologic 
categories of agent, host, and environment. 

Strategies Focused on the Agent 

Dental caries is an infectious disease which begins 
when the human infant acquires cariogenic flora, 
about the time the teeth erupt. Many different bac
terial pathogens are involved in periodontal dis
ease. Although no practical antimicrobial strategy 
presently exists for either caries or peridental dis
ease, several al ternatives have potential benefit for 
the future. 

The ideal procedure for elimina tion of dental 
caries would be prevention; that is, immunizing the 
infant before he or she has had sufficient contact 
with a carrier to contract the disease.9 

Another method would reduce the amount of 
cariogenic organisms by using antibiotic rinses in 
the mouth of an infant or in the mouths of people 
close to the infant. Chlorhexidine has had limited 
success in children and adolescents, but it has 
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unresolved problems such as tooth discoloration. It 
has only recently been approved for commercial 
distribution in the United States.9,15 

Periodontal destruction occurs during relatively 
brief bursts of disease activity. If the active phases 
of these diseases could be detected, the specific 
groups of organisms associated with different forms 
of periodontal disease could b e identified and 
treated w ith chemotherape utic and antibiotic 
agents. 6•16 

Short-term use of antibiotics may be helpful in 
controlling caries in difficult cases and reducing the 
severity of gingivitis. However, most authorities 
discourage long-term use because of the develop
ment of drug resistance, the proportional increase 
of resistant oral flora, and the risk of hypersensi
tivity reactions.9·15 

Some of these disadvantages may be overcome if 
low doses of tetracycline or metronidazole are deliv
ered locally in hollow fiber devices placed subgingi
vally.17 However, this method is time consuming 
and labor intensive and alters the flora only in those 
pockets in which the hollow fibers are placed. 

Culturing microflora sampled from designated 
diseases in gingival sites can help to direct antimi
crobial therapy. If combined with other nonsurgical 
therapy, specific antibiotic coverage may be needed 
for only two-weeks at a time, thus reducing the risk 
of adverse effects.16·18 

Plaque control is effective in preventing both 
caries and periodontal disease. Enzyme prepara
tions may break down the plaque matrix, leading to 
the dispersion of the plaque, but clinical results 
have been disappointing. No preparation com
pletely inhibits plaque formation, and they are un
pleasant to use and cause local adverse effects. De
spite continued research, their future as plaque 
control agents is not optimistic.9,ts 

A variety of other antimicrobial agents, including 
modified phenol compounds, fluorides, iodides, 
and peroxides, show a varying degree of effective
n ess against plaque. Evidence sugges ts that 
stannous fluoride, because it is retained well by the 
teeth and has antibacterial properties, may be both 
an effective antiplaque and antigingivitis agent. 
Compounds of potassium iodide may be effective in 
low concentrations, but even small amounts are too 
toxic for general use. Peroxides have been shown to 
have some effect in reducing supragingival plaque. 
Slow-release devices supplied with antiperiodon
titis agents attached to the teeth may play an im
portant role in periodontal disease prevention in 
the future. 19·20 

Although antiseptics may play a future role in 



supportive therapy, they do not replace the careful 
removal of plaque by the patient, hygienist, and 
dentist. 

Strategies Focused on the Host 

Host resistance to caries can be enhanced either by 
making teeth more resistant to decay or by in
creasing the amount or quality of the saliva. How
ever, no practical intervention strategy presently 
exists that can alter hosts enough to prevent or con
trol periodontal diseases in large populations. 

Fluorides can make teeth more resistant to decay 
if consumed during tooth formation (systemic ap
plication) or if placed directly onto teeth (topical ap
plication). Fluoride molecules reorganize the 
enamel crystal into a more caries-resistant structural 
form and can actually arrest lesions through remin
eralization and antimicrobial actions. These benefits 
extend to adults as well as children. 

Community water fluoridation. Fluoridation of 
water supplies has proved the most cost-effective 
community-wide means of preventing tooth decay. 
No direct action is required of an individual, yet 
tooth decay is reduced by 50-70 percent among 
children who consume optimally fluoridated water 
from birth. The benefits have been shown to con
tinue well into adulthood, as long as the individual 
remains in a community with water fluoridation.7 
However, approximately 100 million Americans are 
deprived of the benefits of either optimally adjusted 
or naturally fluoridated water. Of these, about 73 
million lack fluoridation because of the political suc
cess by antifluoridationists and the constraints of 
limited budgets of local governments . Effective 
water fluoridation systems require constant mainte
nance of equipment, training of waterworks per
sonnel, and close monitoring of fluoride levels in 
the water. 21 The other 37 million live in areas that 
lack central water systems. 19,2I-23 

School water fluoridation. Areas that lack a cen
tral water supply may choose to fluoridate school 
water supplies. The cost is low, the method re
quires no active participation on the part of the indi
vidual, and it targets a group especially prone to 
tooth decay. Presently, over 550 schools in 11 states 
are fluoridating their water. The reduction in tooth 
decay achieved by this method has been approxi
mately 30-40 percent,9·19·22•23 yet many school 
systems have not implemented water fluoridation, 
largely for political and economic reasons. 

Self-applied fluoride in the schools. Because most 
children attend grade school regularly and many 
also attend preschool or day care facilities, the 

school setting is a logical place for administering 
self-applied fluorides. New tooth decay can be re
duced 20-50 percent by once-a-week fluoride 
mouth rinsing and 30-40 percent by the daily use 
of a fluoride tablet in schooi.22- 25 Today, an esti
mated 12 million children benefit from such pro
grams. These programs are usually well accepted 
by school systems because the procedure is quick, 
inexpensive, and easy for children of ali ages to 
learn and carry out. In addition, lay personnel can 
supervise the process with minimal training. Such 
programs require and deserve continued financial 
and political commitment. 

Self-applied fluoride in the home. Toothpastes 
with fluoride have long been available to help re
duce tooth decay, and their use is recommended for 
everyone. Regular use can reduce children's tooth 
decay by 15- 20 percent.9,l9,22·23 Supervision of 
young children may be required to ensure proper 
brushing and prevent them from swallowing the 
toothpaste and ingesting an excessive amount of 
fluoride. 

Professionally applied topical fluoride. Fluoride 
can be applied to teeth by a dentist or dental auxil
iary. After the teeth have been thoroughly cleaned, 
a fluoride solution may be painted on the teeth or a 
fluoride gel applied in a mouth tray. To be effective 
for caries-prone children, the procedure should be 
done at least semiannually. Although profession
ally applied fluorides will reduce tooth decay by 
30-40 percent, they are more expensive than other 
methods. 9·19·24 

Slow-release devices. Compact intraoral slow-re
lease appliances have been designed to bathe the 
mouth continuously with fluoride at low concentra
tions. One form is a tablet-shaped fluoride reservoir 
having an outer diffusion-limiting membrane. If 
clinical trials prove successful, fluoride slow-release 
devices may be the caries-preventive method of 
choice for use with caries-susceptible individuals, 
dental patients undergoing orthodonic treatment, 
and individuals who are mentally or physically 
handicapped. These devices will require profes
sional application and maintenance, however, thus 
raising the initial costs.9 

Screening. Regular oral examination and 
screenings serve to identify caries and periodontal 
disease at an early stage. High-risk groups can then 
be targeted for prompt secondary preventive 
therapy, thus preventing unnecessary further de
struction and loss of teeth. The most important 
finding of the recent National Preventive Dentistry 
Demonstration Program was that it was not pos
sible to eradicate decay or periodontal disease in an 
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institution-based, highly comprehensive preventive 
program and that the cost of such a program for all 
children would be prohibitive, approximately $55 
per child.25 On a national level, comprehensive pre
ventive services sponsored by public funds could 
cost $750 million for children and $1.6 billion for 
adults, based on need alone. 19 

A more rational approach may be to combine the 
use of an institution-based dental surveillance and 
education program and referral of targeted, high
risk groups with our current private practice de
livery system. A reimbursement system that in
cludes adequate financial incentives and optimal 
preventive coverage would encourage the expan
sion of appropriate preventive services provided by 
the private practitioners.6·19 At the present time reli
able, cost-effective technology to identify the target 
high-risk groups for treatment needs adequately is 
not available. Greater efforts in applied research are 
needed to develop the technology and clinical deci
sion-making skills required of health care pro
viders. 

Strategies Focused on the Environment 

An important area for intervention is the oral envi
ronment, which supports the microorganisms in
volved in the carious process and the pathogenesis 
of peridontal disease. Possible interventions include 
diet modification, oral hygiene, professional dental 
care-including plaque removal-tooth sealants, 
and surgical and nonsurgical therapies. 

Frequent consumption of sugar-containing 
snacks that are readily retained on the tooth sur
faces is closely related to high caries activity. Dis
continuing the practice of eating sticky sweets be
tween meals can reduce caries as much as 90 per
cent. This strategy may be effective in the long run, 
but extensive efforts would be required to achieve 
long-lasting changes in eating habits.9·26 

Routine daily brushing and flossing by the pa
tient is the sine qua non in caries prevention and 
periodontal therapy. These mechanical approaches 
for controlling dental plaque formation are the most 
easily applied methods now available to the patient 
and dental provider.27- 29 However, it is difficult to 
teach people to brush and floss correctly and regu
lary without supervision. Formal classroom instruc
tion in dental health for children without the provi
sion of dental treatment has failed to produce long
term behavioral changes. More effective strategies 
might involve parental reinforcement and media 
campaigns directed toward parents and teenagers. 

The regular removal of plaque can successfully 
control new and recurrent caries and periodontal 
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disease in child ren and adults. However, the fre
quency with wh ich the procedure must be per
formed to be effective makes this method of caries 
and periodontal disease prevention much more ex
pensive than o ther more primary preventive 
methods. 

The procedures used include scaling, planing, 
and root curettage. Scaling is the general term for 
the removal of bacteria, bacterial products, and cal
culus; root planing refers to procedures used to 
smooth the root surface and correct defective resto
ration margins; cure ttage involves the removal of 
material from the gingival pocket and root surface, 
including treatment to destroy bacteria or toxic 
products. Their combined purpose is to alter the 
local environment associated with periodontal in
flammation and thereby to control the destructive 
effects of the disease. 18 

In the United States in 1984, the total cost of pro
viding professional prophylaxis, including scaling, 
root planing, and curettage, was approximately 
$100-$125 per capita. 29 The total price of such ser
vices to the individual consumer is approximately 
$150-$175 per person per year. Such treatment re
sults in cleaner teeth and therefore a diminished in
cidence of caries, a decrease in gingival inflamma
tion, and a decrease in loss of attachmen t tissues. 

Adhesive tooth sealants have been developed to 
exclude bacteria and food constituents from the pits 
and fissures of teeth, where fluoride-based tech
niques are less effective. If such pits and fissures 
remain sealed, the occlusal tooth surface remains 
caries-free in a very high percentage of cases. The 
sealants remain in p lace for over four years in 85-95 
percent of teeth so treated. 9·24·30 However, the use 
of sealants is often given a low priority in large 
public health programs because of the technical and 
financial commitments required for their applica
tion. 

These commi tments could be red uced by tar
geting high-risk age groups and individuals. Four 
sealants per child at ages 6 and 12 could cost ap
proximately $35 if performed by dental auxiliaries 
and result in a 65 percent reduction in occlusal sur
face caries.2·19·25 An even higher reduction in total 
surface caries, 85-90 percent, may be achieved by 
the combined use of systemic and topical fluorides 
and sealants.2 Substantial savings can be realized if 
dental auxiliaries apply the sealants, instead of den
tists. 

Studies comparing the clinical effectiveness of 
surgical and nons urgical periodontal thera
p y20·28·29·31-35 have found that the time and re
sources required were large and similar for both 
modalities. 



Prevention Priorities 

Measures to ensure that children and adults receive 
the full benefits of fluoride, consume highly cario
genic foods infrequently, and follow an effective 
plaque control regimen have a synergistic effect on 
the prevention of dental caries (Table 3) and peri
odontal disease (Table 4), thus reducing the need 
for and cost of extensive dental care. Priority should 
be given to interventions as follows: 

1. Community water fluoridation must be given 
the highest priority as a public health measure for 

Table 3. Criteria for prevention of dental caries 

Intervention 

Community water 
fluoridation 

Institutional water 
fluoridation 

School fluoride 
supplements 

At home 
In school 

School fluoride 
mouth rinse 
program 

Topical fluoride 
treatment 
prophylaxis 
(professionally 
applied) 

Toothbrushing with 
fluoride toothpaste 

ln school 
At home 

Daily self
application of 
fluoride gel in 
custom trays 

Control of 
detrimental school 
foods 

Adhesive tooth 
sealants 

Labeling of sweets 
(FTQ 

Regular dental vistts 

Dental health 
education and 
promotion 

lnfluence of mass 
media re news 
events 

• 1, highest prionty 
• Per capita 
< Per treatment 
• Per tooth 
'Per visit 

Ages affected 
(years) 

All 

4-18 

0-14 
4- 18 

4- 18 

4-20 (20 + 
on incidence) 

4-18 
AU 
All 

4- 18 

6-12 

All 

All 

All 

All 

Annual cost 
per patient ($) 

.20-.4CJb 

1.20-1.50 

4-15 
4-8 

6-8 

30-40 

0.25< 
10 

30-60 

NA 

3-lQd 

NA 

8-12'" 

12t 

Negligible 

preventing tooth decay. School and institutional 
water fluoridation is the second most practical, 
cost-effective measure. 

2. In fluoridated areas, combined preventive reg
imens of professional prophylaxis, topical fluoride, 
hygiene instructions, and adhesive sealants could 
reduce new caries by 80-90 percent. In nonfluori
dated areas, giving students daily fluoride tablets 
from preschool through eighth grade and weekly 
fluoride mouth rinsing in grades 9-12 could result 
in a caries reduction of 20-40 percent. 

3. Regular and thorough brushing can help con-

Effectiveness (%) 

50-70 

30-40 

0-50 
20-40 

30-40 

20-40 

20 
20 

80 

NA 

65 

NA 

NA 

NA 

NA 

Practicality as a 
public health measure Priority" 

Excellent 

Good 

Poor 
Farr 

Fair 

Poor 

Farr-poor 
Fair 

Poor 

Fair 

Poor 

Fair 

Always 
recommended 

Farr-poor 

Fair 

2 

6 
3 

3 

8 

12 
12 

13 

7 

9 

10 

5 

4 

11 
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Table 4. Criteria for prevention of periodontal disease 

Ages affected Annual cost 
Intervention (years) per patient ($) 

Dental health education All 12 

Personal plaque control All 10 
(brushing, flossing, etc.) 

Quarterly professional All 30- 100 
prophylaxis and oral 
hygiene instruction 

Nonsurgical periodontal 35 100 by auxiliary 
(scale, root plane, 240 by dentist 
antibiotics) 

Combined surgicaV 35 600 moderate cases 
nons urgical therapy 1000 advanced cases 

• 1, highest priority 

trol plaque and, therefore, caries and early peri
odontal disease. The use of a fluoride dentifrice can 
reduce caries by 20 percent. 

4. Fluorides professionally applied after a thor
ough professional cleaning can result in a reduced 
caries incidence of 35 percent if performed at last 
semiannually. If prophylaxis is thorough, per
formed four times a year, and accompanied by 
health education, there could be a substantial re
duction in the development of new caries and peri
odontal disease in children and adults. 

5. Because solid information is lacking on the 
costs and effectiveness of interventions available for 
the prevention and control of established peri
odon tal disease, allocating large resources for a 
major effort in this area may not be advisable at the 
present time, particularly for adults. When effective 
methods become available, large-scale commit
ments would be warranted. 

6. Vigorous health promotional efforts to prevent 
periodontal disease and caries may be effective if all 
appropria te health care professionals and gate
keepers are utilized. Health promotion is most ef
fective when combined with access to treatment. 
The American Dental Association and the American 
Academy of Periodontology are now launching 
campaigns in the major media to inform the public 
about the prevention of caries and periodontal dis
ease. High-quality, well-targeted media campaigns 
by pharmaceutical companies, health/business co
alition groups, health care franchises and corpora
tions, and health insurance companies may provide 
unexpected but effective increases in consumer 
awareness. The cost-effectiveness of such measures 
is presently unknown. 6 
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Effectiveness Practicality as a 
(%) public health measure Priority" 

NA Fair depending on access 3 
and if combined 
with treatment 

Fair if regular Fair depending on 
individual motivation 

2 

and dexterity 

80 Fai.r if manpower 1 
available 

90 Poor due to lack of 4 
resources 

90 Poor due to lack of 5 
resources 

Constraints on Available Interventions 

Although specific strategies are known to prevent 
or control dental caries and periodontal diseases, 
they are not available to all Americans. The Amer
ican Dental Association has noted that only one 
third of the US population receives complete dental 
care, and almost one half of children under the age 
of 12 have never been to a dentist for treatment. 6 

The United States does not have a dental care pro
gram for children, let alone any type of national 
preventive program. Some of the barriers to com
prehensive preventive dentistry services are listed 
below: 

1. Economic incentives are lacking in private 
practice and in institutions such as schools, nursing 
homes, and the workplace. 

2. Reimbursement by third-party payers is not 
properly designed for prevention. 

3. Governmental support of existing cost-effec
tive measures and research is decreasing. 

4. Because dental diseases are not life threat
ening, they are not given the priority of other major 
health problems. 

5. Clinical decision analysis techniques for the ef
fective application of preventive measures have not 
been developed. 

6. State dental practice laws severely limit the 
duties auxiliaries can perform. 

Recommendations 

Legislation. Americans who live in high-risk areas, 
nursing home patients, the medically and physi
cally compromised, and the indigent should receive 



the full benefit of caries and periodontal disease 
preventive services. Such services could be institu
tionally based or contracted privately. Expanded 
use could be made of Medicare funding, health 
maintenance organizations, and Veterans Adminis
tration dental facilities for the elderly. In addition, 
there should be political, financial, and technical as
sistance to support the expansion of community 
and institutionally based water fluoridation, as well 
as supervised fluoride rinse programs. 

Regulation. Federal, state, and local govern
ments have the responsibility of integrating dental 
health services into basic insurance plans, to allow 
preventive dentistry as part of Medicaid, and to ex
pand Medicare. Legal constraints on the use of aux
iliaries to provide preventive services (such as 
brushing on sealants) could be reduced. 

Education. Dental and other health profes
sionals, particularly pediatricians, family physi
cians, and nurses, should teach patients about the 
causes and prevention of dental diseases and dem
onstrate preventive methods. 

Planning and Research. New and more rigorous 
evaluations are needed. Dental and allied health 
professionals must participate at all levels of the 
planning process. Promising techniques such as an
timicrobial rinses should be more rapidly refined 
and transferred to the marketplace for public and 
private use. Such transfers require public and pri
vate commitments to research and development. 

CONCLUSION 

We need to integrate what we already know about 
dental caries and periodontal diseases and to incor
porate oral health into related programs, particu
larly those that reach people at greatest risk and in 
greatest need of dental care. We must recognize 
and attend to the barriers to the diffusion of known 
interventions. We should incorporate our interven
tion strategies into ongoing and future horizontal 
community health projects. 
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Depression 
Alan Stoudemire, M.D., Richard Frank, Ph.D., 
Mark Kamlet, Ph.D., and Nancy Hedemark, B.S., M.P.H. 

The term "depression" as used here is "major de
pression" as defined by the American Psychiatric 
Association.' It is a serious psychiatric disorder 
characterized by a pervasive dysphoric mood dis
turbance and the loss of pleasure and interest in 
life. The mood disorder is prominent and is usually 
associated with symptoms such as appetite distur
bance, weight changes, sleep disturbance (espe
cially insomnia), agitation, decreased energy, fa
tigue, hopelessness, feelings of guilt and worthless
ness, difficulty concentrating, decreased sexual 
drive, and suicidal thoughts or attempts. The syn
drome in its most severe forms may be subtyped as 
either psychotic (delusions and paranoia may be 
present) or melancholic (a severe form of the illness 
that includes extreme depression, emotional and 
social withdrawal, anhedonia, early-morning awak
ening, anorexia, weight loss, and obsessional guilt). 

Mood disturbances that are caused primarily by 
organic mental disorders or are a side effect of med
ication are not classified as depression. Major de
pression is differentiated from transient mild epi
sodes of dysphoria that are a common reaction to 
stressfuJ events (adjustment reactions). Major de
pression is also distinguished fro m dysthymic dis
order (depressive neurosis), a chronic (persisting 
for at least 2 years) low-grade dysphoria that is a 
relatively stable personality trait and that is not 
characterized by a profound disruption in mood or 
biological functioning. Major depression is also dis
tinct from symptoms of demoralization commonly 
caused by stressful environmental conditions such 
as poverty and low socioeconomic status. 2•3 

CAUSES AND HIGH-RISK GROUPS 

The precise etiological factors in the pathogenesis of 
depression have not been elucidated. They are 
probably a combination of biologicaVgenetic vulner-
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ability, psychologicaVemotional trauma, and acute 
sociologicaVenvironmental stressors . Those who 
appear to be at high risk for the development of de
pression include: (1) persons with first-degree rela
tives who suffer from alcoholism, sociopathy, or 
depression4•5; (2) persons who are under extreme 
stress and those who have suffered losses (divorce, 
separation, bereavement, job loss)6; (3) persons 
who have histories of early parent loss and child
hood bereavement; and (4) persons who have major 
medical illnesses. 

In addition, certain demographic characteristics 
appear to increase the risk for depression. The risk 
is relatively greater for women than men, for 
younger persons than older ones, for the separated 
and divorced, and for the socioeconomically disad
vantaged. 7 The amount of social support available 
(i.e., family, confiding relationships, financial re
sources) also seems to be an important buffer, as 
the lack of such support tends to increase vulnera
bility to depressive illness. 8 Depression is a 
common phenomenon in the recently bereaved. 9 

Physical illness is often associated with depressive 
symptoms, particularly in patients who have 
chronic pain, have suffered a stroke, have cancer, 
or are undergoing renal dialysis. 10 The children of 
the mentally ill (especially those who have schizo
phrenia and affective disorders) are also at greater 
risk of developing behavioral, intellectual, cogni
tive, and mood disturbances. 11 

EPIDEMIOLOGY 

The epidemiology of psychiatric disorders is rela
tively crude and incomplete, compared with the ep
idemiological data available for medical illnesses 
such as cancer and infectious diseases. Part of the 
difficulty lies in problems with case identification, 
symptom measurement, and standardization of 
psychiatric diagnoses. In addition, statistics re
garding prevalence of depression are often based 
on institutional or hospital cases rather than cases 
in the general community. 

Surveys that measure symptoms of depression 
yield higher rates than do studies in which carefully 
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structured interviews and standard diagnostic cri
teria are employed. For example, Weissman and 
Myers12 reviewed five community surveys con
ducted around 1970 and reported estimated preva
lence of 16-20 percent for "depression." In a later 
review, Boyd and Weissman13 examined 11 studies 
and reported the prevalence of depression to be 
9-20 percent. To what extent these studies measure 
or reflect episodes of major depression (versus 
minor depressive episodes) is unclear, but such 
high percentages point to the relative frequency of 
depressive symptoms (or symptoms of demoraliza
tion) that may be germinal to more severe depres
sive episodes. 

Preliminary data from a research project con
ducted by the Epidemiologic Catchment Area of the 
National Institute of Mental Health indicate that the 
most common psychiatric diagnoses for women are 
phobias and major depression; for men, the pre
dominant psychiatric diagnosis is alcohol abuse/de
pendence.14 According to these data, the six-month 
prevalence for major depression is between 1 and 3 
percent, with a higher frequency for women than 
for men. 

Morbidity figures show a marked discrepancy be
tween men and women (Table 1). For men, the 
number of cases and the rate per 100,000 for a six
month period are only one third what they are for 
women. 14 (12-month figures are not available.) We 
have calculated that the total number of cases in a 
six-month period, based on a 1980 population base, 
is approximately 4,757,779. 

The rates of depression for the medically ill are 
higher than the rates from community surveys. Al
though reports vary considerably, most studies 
place prevalence figures between 12 and 32 per
cent.I0 Certain populations, such as patients with 
chronic renal disease, appear to be at higher risk. 
Depression rates for cancer patients appear to be in 
the range of 17- 25 percent,10 and as many as one 
third of patients who have cerebrovascular acci
dents will have a depressive episode during the 
year following the stroke. ts 

It appears that only approximately 18-25 percent 
of patients who have clinically significant depres
sive symptoms ever see a mental health profes
sional for treatment. More than 80 percent, how
ever, may see a general physician, and nearly 60 
percent receive psychotropic drugs.12 

THE MORTALITY OF DEPRESSION 

We have summarized the mortality of depression 
based on an assumption that 60 percent of patients 
who commit suicide have a clinically significant de
pression as the primary psychiatric disorder (Table 
2) . The balance of suicides are considered to be the 
result primarily of other psychiatric disorders such 
as alcoholism, personality disorders, schizophrenia, 
and drug abuse.16, 17 Based on data from the Na
tional Center for Health Statistics, we estimate that 
16,111 deaths in 1980 were secondary to depres
sion. Since suicides are significantly underreported, 
this estimate may be too low; the total may exceed 
20,000 deaths a year. 

COSTS OF DEPRESSION 

There are two major components of the cost of an 
illness to society: direct costs, which are incurred as 
a result of treatment, and indirect costs, which are 
due to lost productivity from morbidity and mor
tality. 

Direct costs derive from hospitalization, physi
cian and other provider services, pharmaceuticals, 
and rehabilitation. We estimate that affective dis
orders resulted in approximately 565,532 hospital 
admissions and 7,056,981 outpatient vistis to psy
chiatrists in 1980.18 The direct costs are summarized 
in Table 3. 

Indirect costs result from the loss of productivity 
due to illness-related morbidity and mortality. Age
and sex-specific rates for total days and work days 
lost because of depression are shown in Table 4. 
These morbidity data have been used to calculate 
the fulltime earnings and household value that are 

Table 1. Major depression in men and women: age-specific morbidity, 
United States, 1980 

Age (years) 
18- 24 
25- 44 
45- 64 
65+ 
Total 

Cases among men 

n• Per 100,000 

286,020 1,900 
680,936 2,200 
317,410 1,500 
30,915 300 

1,315,281 1,698 

Cases among women 

n• Per 100,000 

733,458 4,900 
1,810,601 5,700 

700,260 3,000 
198,178 1,300 

3,442,497 4,035 

Adjusted to 1980 population data base. 
• Six-month period prevalence, extracted from ECA project data of the NIMH. 14 
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Table 2. Suicides secondary to depression, United 
States, 1980 

377,768 years of life were lost before age 65 and 
734,973 years of major activity were lost in 1980. 
Using sex-specific estimates of discounted lifetime 
earnings and a 6 percent discount rate, the total in
direct mortality cost of depression is estimated at 
$4.2 billion.18 (The 6 percent discount rate is the rate 
at which future dollars are discounted into present 
dollars.) 

Age (years) n Per 100,000 
< 1- 4 0 

5 9 2 0.01 
10 14 83 0.46 
15- 19 1,078 5.10 
20- 24 2,065 9.69 
25- 29 1,937 9.92 
30- 34 1,615 9.20 
35- 39 1,290 9.24 
40- 44 1,071 9.18 
45 49 1,021 9.20 
50-54 1,153 9.85 
55- 59 1,136 9.78 
60- 64 938 9.30 
65+ 2,722 10.65 

Total 16,111 7.11 

Data (rounded) from NCHS Detail Data Tapel" and based on 
the assumption that 60 percent of swedes are due prunarily to 
depress1ve illness. AdJUSted to 1980 population data base. 

The total direct and indirect costs of depression 
are therefore estimaled to be $16.3 billion annually. 
Details of these cost calculations may be found else
where .18 

IMPACT ON QUALITY OF LIFE 

lost as a result of depression. 18 These indirect costs 
appear in Table 5. 

Severe depression is a debilitating illness that 
usually leads to withdrawal from social, work, and 
family activities, decreased motivation, feelings of 
hopelessness, low self-esteem, pessimism, and self
blame. Withdrawal from family relationships can 
result in separation, divorce, and parent- child 
problems. Irritability, anger, and withdrawal can 
cause depressed patients to become isolated in their 
misery as others are driven away by their despair. The indirect costs of mortality are based on the 

estima ted years of life lost because of suicides. From 
the number of suicides assumed to be primarily the 
result of depression (see Table 2), we estimated that 

Depression may lead to poor work performance, 
absenteeism, and unemployment. The cognitive 
impairments (difficu lty in concentrating and 

Table 3. Affective disorders: inpatient and outpatient care 

Setting 

Inpatient care 
General hospital psychiatric units 
General hospitals outside psychiatric units 
Community mental health clinics 
State and county 
Private psychiatric 
V.A. psychiatric 
V. A. general 
Residential treatment centers 
Other 
Nursing homes 
Total inpatient care 

Outpatient care 
Psychiatrists 
Psychologists 
Other physicians 
Social workers 
Total outpatient 

Other direct costs 
Psychotropic drugs 
Non-health care costs 
Total other 

Total direct costs 

From Stoudemire et a!. 18 

Days/visits• 

260,368 
1,367,417 

505,260 
3,085,929 
1,014,800 
1,169,080 

465,673 
105,469 

2,132,230 

7,056,981 
7,226,104 
6,199,329 

956,452 

Costsb 

$ 72,845,982 
382,576,152 
141,361 ,642 
212,242,612 
152,025,240 
166,792,780 

58,016,354 
21 ,093,834 
62,516,983 

$1,269,471,579 

234,257,000 
219,252,800 
175,716,580 
28,693,559 

$ 657,919,939 

138,378,780 
47,555,230 

$ 187,984,066 

$2,113,325,528 

• Estimated number of hospitalizations is based on an assumed average stay of 14.1 days (1979 Hos
pital Discharge Survey, NCHS). This figure IS likely to be low for most settings. 

~Inpatient care is basea on an average cost of $279.78 per day. 
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Table 4. Age- and sex-specific rates for total days lost because of depression, 
United States, 1980 

Age (years) Men Women Total 

Days lost 
18-29 9,292,702 32,524,460 41,817,162 
30-49 34,847,638 85,977,502 120,825,140 
50-54 16,262,231 39,493,987 55,756,218 
Total days lost 218,398,520 

Work days los t 
18-29 7,434,162 17,237,963 24,672,125 
30-49 27,878,110 68,782,002 96,660,112 
50-54 13,009,784 21,595,190 34,604,974 
Total work 
days lost 

Data from The Manpower and Training Report of the President.38 

memory loss) can resemble a form of dementia (de
pressive pseudodementia) that may sometimes lead 
to nursing home placement. Depressed patients 
have a high rate of physical complaints, especially 
pain , headaches, insomnia, and digestive 
problems. Severe depression can cause paranoia, 
delusions, and even violent behavior. The most di
rectly lethal component of the depressive syndrome 
is suicide. Depression that develops as a result of 
physical disease only exacerbates the stress of an 
illness such as cancer, stroke, or chronic renal dis
ease, and depression is often the factor that most 
prohibits recovery and rehabilitation . 

Depression also burdens the family, especially if 
the patient's behavior is not recognized as sec
ondary to a mood disturbance. Depressed patients 
are often intolerable to live with; they may appear 
self-pitying, pessimistic, irritable, angry, and overly 
sensitive. Some self-treat with alcohol and drugs. 
The depressed person tends to be self-absorbed, 
withdrawing into an emotional shell and offering 
little emotional support to others. Depression leads 

155,937,211 

to loss of income, either from days lost from work 
or from discharge because of hospitalization or poor 
work performance. 

There is strong evidence that the children of de
pressed patients are affected adversely. As noted in 
a review by Goodman,11 the children of mentally ill 
parents (including depressives) get lower grades, 
have more symptoms of anxiety - depression, and 
have more problems with social-interpersonal 
functioning and classroom behavior. Depressed 
mothers have been found to be less effective, be
coming either withdrawn and unavailable or overly 
involved in the lives of their children.19 A family 
history of depression apparently increases the like
lihood of depression in the offspring. In addition, a 
family history of suicide greatly increases the risk of 
suicide in the offspring. 20 

INTERVENTIONS 

Primary prevention is successful when an illness is 
well understood, the etiology is identified precisely, 

Table 5. Indirect morbidity costs from lost work years for depression, 
United States, 1980 

Days of full-time Days of home 
Age (years) employment employment Total costs ($) 

Men 
18-29 20,367 216,751,649 
30-49 76,378 2,075,047, 925 
50-54 35,643 1,065,412,201 

Women 
18-29 47,227 41,880 886,551,730 
30-49 188,444 47,110 4,079,102,479 
50-54 59,164 49,037 1,705,362,329 

Total cost 10,028,000,000 

Data from The Manpower and Training Report of the President.38 
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and the pathways of transmission and the suscepti
bility of the host are established.21 Efforts to de
crease the incidence of an illness are therefore di
rected toward removing the cause, interrupting 
transmission of the disease, or enhancing host re
sistance. 

Planning primary intervention is problematic 
when these concepts of preventive medicine are ap
plied to the broad range of disorders that have been 
termed psychiatric (e.g., alcoholism, depression, 
anxiety disorders, personality disorders, psychoso
matic disorders) because there is no consensus on 
the etiology of any of them. Experience has shown 
that primary prevention efforts in psychiatry have 
proved effective only when an infectious or toxic 
agent has been clearly identified as the cause of an 
illness (e.g., organic mental disorders such as neu
rosyphilis or lead encephalopathy). Because most 
psychiatric disorders appear to result from complex 
interactions of biogenetic, developmental, and so
ciological factors, identifying a precise cause is 
usually difficult. For example, even though genetic 
factors appear to act in the transmission of and vul
nerability to schizophrenia, depression, and alco
holism, it is difficult to control for the develop
men tal , environmental, and cui tural factors that 
also play a role in the etiology of these disorders. 

Despite the relative obscuri ty of the primary 
causes of the chief mental illnesses (schizophrenia, 
depression, alcoholism), primary prevention strate
gies are not impossible. Primary prevention is an 
effort to decrease the incidence of cases by "antici
pating a disorder," thereby intervening before the 
development of symptoms that indicate psychopa
thology.22 Strategies that might be used include 
identifying populations that are at high risk for a 
psychiatric disorder and applying preventive mea
sures. It should be noted that the per-case averted 
costs of prevention increase tremendously with the 
base population. Thus, fine definitions of high-risk 
groups are critical. 

Secondary prevention involves early treatment to 
decrease the length of the illness, thus decreasing 
prevalence. Secondary prevention implies that ele
ments and symptoms of the disorder are already 
operating, but that morbidity and mortality can be 
reduced or eliminated by early identification. 
Screening to detect germinal cases is part of sec
ondary prevention. The assessment of risk is part of 
this phase because screening efforts are best ap
plied in populations in which the disorder is most 
likely to occur. Thus, primary and secondary treat
ment strategies for depression may be appropriate 
insofar as high-risk populations can be identified 
for screening. In addition, instruments for detecting 

symptoms of the illness have been developed, and 
the effectiveness of some treatments is relatively 
well established. 

The primary problem with screening is targeting 
and reaching those groups of patients most likely to 
be affected. The most feasible sites for screening 
and case detection are schools and primary medical 
care settings. Nursing homes, churches, and gen
eral hospitals are other possibilities. Community 
screening may not be practical, but organized out
reach and support organizations such as those that 
have been developed for the bereaved and for 
victims of rape and child abuse are realistic in the 
community setting. 

It is difficult to estimate how particular interven
tions would affecl overall mortality, morbidity, dis
ability, and health care costs. Measuring the success 
of an intervention depends on clinical, epidemio
logic, and economic information that is simply un
available. For example, to evaluate the impact of a 
screening program for depressive symptoms in a 
primary medical setting, we need to know {1) the 
prevalence of the disorder among patients being 
treated in the setting, (2) the efficacy and accuracy 
of screening, (3) the difference in outcome due to 
improved recognition, (4) the cost of screening, (5) 
the reduction in indirect costs (i.e., costs of lost pro
ductivity) due to early treatment of identified cases, 
and (6) the increase in direct (treatment) cost re
sulting from more patients receiving treatment. 
Little of this information exists. Despite the lack of 
data with which to carefully evaluate the cost-effec
tiveness of screening for depression, a number of 
high-risk groups can be targeted for potential inter
vention studies. 

High-risk populations that might be targeted for 
the prevention of depression include (1) patients 
who have chronic or acute medical illnesses such as 
cancer, stroke, and chronic renal disease; (2) chil
dren of the mentally ill; (3) the recently bereaved, 
especially the surviving spouse, children of de
ceased parents, and parents of deceased children; 
(4) persons undergoing an inordinate degree of 
stress such as separation, divorce, or unemploy
ment; and (5) children detected through school 
screening as having early signs of cognitive, aca
demic, emotional, and behavioral problems. 

The educational setting is one area in which 
persons could be identified for early interventions. 
A number of studies have shown that efforts to 
promote psychological development in children de
crease emotional problems and enhance academic 
performance.23- 25 Although numerous psychoedu
cational approaches exist, they may be broadly cate
gorized as values clarification; psychological educa-
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tion; skills training in coping, in human relations 
(interpersonal), in making decisions, and in com
munication; and moral education programs. Models 
for early interventions attempt to evaluate the cog
nitive and emotional status of children and to tailor 
interventions to each person' s vulnerability. Re
ports of the early outcome of well-developed pro
grams in the Portland public school system26 and 
the Head Start program27 are positive, indicating 
decreases in subsequent academic and behavioral 
problems. 

Any intervention relating to prevention of de
pression, however, is inevitably met by one main 
obstacle-the general public's misinformation or 
lack of information about the causes, manifesta
tions, and treatment of depression. Mental illness, 
including depression, is commonly viewed as a sign 
of moral or spiritual weakness, a failure to cope, 
and a sign of being crazy. Resistance and embar
rassment thus prevent many persons from seeking 
appropriate help. Better public education would de
crease the stigma of the illness and increase the 
numbers of those who seek and receive treatment. 

Because the majority of Americans receive their 
mental health care28 through the general medical 
sector rather than the mental health sector, general 
medical and primary care settings are strategically 
an important potential source of better case detec
tion in high-risk groups. According to one study, 
depression and anxiety accounted for approxi
mately 87 percent of patient visits to general physi
cians for psychiatrically related problems. 29 Other 
studies have yielded similar results, indicating that 
the majority of patients who visit physicians for 
emotional problems are suffering from depression, 
or a mixture of anxiety and depression.30-32 As 
many as 26.7 percent of patients with emotional 
disorders in the primary care setting meet research 
diagnostic criteria for depressive disorders; major 
depressive disorder accounts for 21.7 percent of the 
diagnoses. 33 

Several studies indicate that despite the fact that 
general medical physicians see a large percentage of 
psychiatrically ill patients, these physicians often ei
ther overlook the disorder, undertreat, or inappro
priately treat depressive illness. Physicians too 
often prescribe minor tranquilizers (benzodiaze
pines) or inadequate doses of antidepressants.34•35 

They often treat the superficial symptoms of de
pression- using tranquilizers for anxiety, anal
gesics for pain, and sedatives for insomnia-while 
leaving unexplored the core mood disturbance and 
the underlying marital, family, and other interper
sonal conflicts. 

More than half the persons who commit suicide 
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visited a physician within six months of death. Such 
a high figure raises the question: How many of 
these deaths could have been prevented by better 
recognition? More than half of those in one sample 
who committed suicide by overdose had received a 
prescription less than a week before dying or had 
an unlimited prescription for a lethal amount of the 
pharmaceutical sustances ingested. 36 Based on 
these data, a strong case can be made for making 
the diagnosis and treatment of depression a core 
part of the curriculum in medical student and pri
mary care residency training programs. 

SUMMARY 

Historically, the efficacy of psychiatric therapies has 
been difficult to assess, and the recidivism of psy
chiatric patients is well known. Major depressive 
illness is the exception; efficacy of treatment has 
been well demonstrated. The disorder tends to be 
episodic, and the majority of cases remit with ap
propriate treatment. It is thus unfortunate that de
pression continues to bear a stigma when our cur
rent knowledge provides treatment to reverse this 
disorder effectively-both by curing it and by po
tentially preventing it. 

Depression is a relatively common but serious 
disorder that carries with it a significant economic 
and health burden for our society. The negative im
pact is exacerbated by the stigma that prevents af
fected persons from seeking treatment and keeps 
families and professionals, who could best identify 
affected persons, from recognizing the signs of de
pression. Further studies specifically focusing on 
the effects of early intervention in high-risk popula
tions, as well as the cost-effectiveness of screening 
programs, may help to decrease the morbidity, 
mortality, and social costs associated with this form 
of mental illness. 
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Diabetes Mellitus 
Wi ll iam H. Herman, M.D., Steven M. Teutsch, M.D., M.P.H., 
and Linda S. Geiss , M.A. 

Diabetes mellitus is a heterogeneous group of dis
orders characterized by abnormally high blood glu
cose levels. 1 This disease occurs when the body 
does not make enough insulin or when the cells 
cannot use the available insulin. The condition may 
first appear as an acute metabolic crisis or as a 
chronic illness. 

There are 5.5 million people in the United States 
who have diabetes, and there may be an equal 
number who are undiagnosed. Our discussion will 
be limited to persons with diagnosed diabetes. Al
though there are many types of diabetes, three pre
dominate: type I or insulin-dependent; type IT or 
non-insulin-dependent; and gestational diabetes. 

Type I, or insulin-dependent, diabetes mellitus 
typically develops during childhood but may occur 
at any age. 1 It is more common in people who have 
certain genetic markers, and it appears to have an 
autoimmune basis. People with type I diabetes have 
little or no circulating insulin and are dependent on 
injected insulin to sustain Life. Approximately 
435,000 Americans now have type I diabetes. This 
number remains fairly constant, because each year, 
type I diabetes develops in 19,000 Americans, and 
19,000 Americans who have type I diabetes die 
(Figure 1). 

Type II, or non-insulin-dependent, diabetes mel
litus affects more than 5 million people in the 
United States, primarily adults, and tends to run in 
families. 1 This type of diabetes is more common in 
women and in races other than white. Of those 
who have type II diabetes, 60 - 90 percent have a 
history of being overweight. People who have type 
II diabetes may have normal, elevated, or de
pressed insulin levels. Many of these cases can be 
managed with diet therapy, weight control, and ex
ercise, although some patients are treated with oral 
hypoglycemic agents or insulin. Every year type IT, 
which is the most common form of diabetes, de-
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velops in 586,000 Americans, and 304,000 Amer
icans who have type II diabetes die (Figure 1). 

In a woman who has gestational diabetes, high 
blood glucose levels are first identified during preg
nancy.1 This type of diabetes is more common in 
older women, who often are overweight, have 
family histories of diabetes, and have had several 
pregnancies. Gestational diabetes develops in ap
proximately 86,000 women each year in the United 
States. 

Diabetes may be associated with diabetic ketoaci
dosis (a life-threatening complication caused by in
adequate insulin) and, in those treated with insulin 
or oral hypoglycemic agents, hypoglycemic coma. 
With time, diabetes may cause complications in 
pregnancy, accelerate atherosclerotic cardiovascular 
disease, and cause blindness, renal failure, neurop
athy, and amputations. These acute and chronic 
complications of diabetes contribute directly to the 
morbidity, mortality, and cost of diabetes in the 
United States. 

Diabetes also exacts a large, though less quantifi
able, psychosocial toll from affected persons and 
their families. 2 Treatment necessitates strict dietary 
management, daily exercise, urine or blood testing, 
and daily therapeutic decisions. These exigencies 
demand major alterations in lifestyle and may result 
in emotional disequilibrium, lowered self-esteem, 
and interpersonal conflicts. Living with the fear of 
life-threatening complications can also generate de
nial, hostility, anxiety, and depression. 

Diabetes has traditionally been regarded as an in
curable disease, but recent evidence shows that 
much can be done to prevent type II diabetes and 
delay or prevent the complications of all types of 
diabetes. Yet the incidence and prevalence of the 
disease continue to be too high because of the gap 
between knowledge and practice. We present here 
the scope of the problem and our recommendations 
for closing that gap. 

RISK FACTORS FOR DIABETES 

Age, sex, and race. The highest incidence of type I 
diabetes occurs in children 10-14 years of age.3 By 
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contrast, the incidence and prevalence of type II 
diabetes increase dramatically with age.4 The rate of 
gestational diabetes also increases as maternal age 
increases. 5-7 

The incidence of type I diabetes is similar for boys 
and girls.3 The incidence and prevalence of re
ported type II diabetes, however, are 1.8 and 1.4 
times greater in women than in men. 4 

The incidence and prevalence of type I dia
betes are slightly higher in whites than in other 
races.4·8- 10 By contrast, the prevalence of type II 
diabetes is higher in races other than white and is 
extremely high in Hispanics (relative risk (RR), 3.1) 
and native Americans (RR, 10.8). 11 - 14 Race does not 
ind ependently affect the incidence of gestational 
diabetes.5 

Genetic and familial factors. People with certain 
genetic markers or human leukocyte antigens 
(HLAs) are at increased risk for developing type I 
diabetes. In whites, type II diabetes is not asso
ciated with any specific HLA types. The risk of type 
II diabetes in the siblings of patients who have type 
II diabetes is, however, up to six times that of the 
siblings of normal, age-matched persons, and the 
risk of type II diabetes in the children of these pa
tients is approximately twice that of other chil
dren .15 Women who have family histories of dia
betes are also at increased risk of gestational dia
betes.5 

Obesity. Obesity is not associated with the de
velopment of type I diabetes, but it is an important 
risk factor both for type II diabetes and for gesta
tional diabetes. Studies comparing the siblings of 
patients with type II diabetes with controls have 
found that the prevalence of diabetes is approxi
mately twice as high among the nonobese siblings 
of diabetic patients as among the nonobese sib
lings of controls. Among the obese siblings of dia
betic patients, the prevalence of diabetes is approxi
mately three times that among nonobese siblings.16 

This finding and the observation that the body's 
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Figure 1. A population model for 
diabetes mellitus in tlte United States 
by type of diabetes, using 1980 esti
mates for general population births 
and deaths. (Reproduced with per
mission of the America11 Diabetes 
AssociatiOn from Diabetes Care 
1984;7:367-71 (28).) 

nbility to tolerate glucose improves in approxi
mately 75 percent of obese hyperglycemic patients 
who lose weight suggest that obesity is as impor
tan t as familial factors in the development of type 11 
diabetes. 17·18 Obese women in all age groups, com
pared with nonobese women, have a twofold in
creased risk for gestational diabetes.5 

Inactivity. Inactivity, though not related to the 
pathogenesis of type I diabetes, does contribute di
rectly to type II diabetes. Exercise helps maintain 
glucose control; inactivity reduces the body's ability 
to handle glucose.19 Because inactivity often accom
panies and contributes to obesity, which is itself a 
risk factor for type II diabetes, exercise may also re
duce the risk of type li diabetes by lessening obe
sity. 

Gestational diabetes. When the National Dia
betes Data Group criteria for the diagnosis of gesta
tional diabetes are used, women who have gesta
tional diabetes are at significantly increased risk of 
developing overt diabetes later. 1 In one group of 
752 women who had gestational diabetes, all but 2 
percent reverted to normal glucose tolerance post
partum.20 On follow-up, however, 60 percent of the 
women who had gestational diabetes developed 
overt diabetes during the next 16 years.7 The impact 
of gestational diabetes on infnct morbidity is un
clear. 

INCIDENCE AND PREVALENCE OF DIABETES 

According to the National Health Interview Survey 
(HIS) conducted by the National Center for Health 
Statistics (NCHS), approximately 2.4 percent of the 
U.S. civilian, noninstitutionalized population re
ported that they have diabetes. 2 According to an
other NCHS prevalence survey, the Health and 
Nutrition Examination Survey (HANES), during the 
period 1976-1980, 3.2 percent of the adult popula
tion who had no history of diabetes did have dia
beticlike responses to oral glucose tolerance tests. u 
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Some have interpreted these data to mean that for 
every person in the United States who is diagnosed 
as having diabetes, there is another person whose 
diabetes is undiagnosed. Because the character
istics, morbidity, mortality, and costs of diabetes in 
this undiagnosed population are unknown, we 
have limited our discussion to diagnosed diabetes 
as estimated by the HIS. 

Each year in the United States an estima ted 
605,000 new cases of diabetes occur, an incidence 
rate of 267 cases per 100,000 population (Figure 1). 
Females have a higher incidence (337 per 100,000) 
than males (191 per 100,000). The incidence in
creases with age: The rate is 14 cases per 100,000 
among persons less than 25 years of age and 907 
cases per 100,000 among persons 65 years of age or 
older. 

Separate figures for the incidence and prevalence 
of type I and type II diabetes are not available from 
the HIS. The prevalence of type I diabetes for all age 
groups in the general population is estimated at 160 
per 100,000 population.21 Type II diabetes accounts 
for 93-97 percent of diabetes cases; thus, the esti
mated incidence and prevalence of this type of dia
betes in the U.S. population are 259 per 100,000 and 
2,368 per 100,000, respectively. 

Before 1980 the failure to apply uniform criteria 
for the diagnosis and classification of gestational 
diabetes caused much confusion about its inci
dence. Using the National Diabetes Data Group cri
teria, in the United States gestational diabetes 
occurs in approximately 2.4 percent of all preg
nancies.1·7·22 Thus, diabetes is associated with ap
proximately 86,000 pregnancies each year. 

COSTS 

During 1980 diabetes was the primary diagnosis in 
1.7 percent of the 575.7 million office visits made to 
private physicians in the United States,23 and 2.9 
percent of all visits involved a diagnosis of diabetes. 
Diabetes was also the first-listed discharge diag
nosis for 666,000 hospitalizations, accounting for al
most 7 million hospital days. It was listed as one of 
seven discharge diagnoses for 2.25 million hospital
izations and was related to 24.6 million hospital 
days. People with diabetes were 2.3 times more 
likely to be hospitalized than age-matched people 
without diabetes in the general population.24 

In 1977, there were 189,600 diabetics living in 
U.S. nursing homes, that is, roughly 15 percent of 
nursing home residents. At that time the preva
lence of diabetes in people over 65 living in nursing 
homes was 2.1 times that in the general, noninsti
tutionalized population over the age of 65. 25 
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The total direct cost of these office visits, hospi
talizations, nursing home stays, and medications 
for diabetes in the United States is estimated at $7.9 
billion per year (Table 1). 

Employed people who have diabetes average 10.8 
days lost from work per person per year-twice 
that of age-matched people who do not have dia
betes. 26 This accounts for an estimated armual total 
loss of 37,500 work years by employed people with 
diabetes, 53,000 work years by women with dia
betes who keep house, and 116,300 work years by 
people with diabetes who are unable to work. 27 

Diabetes as an underlying cause of death before 
age 65 accounts for 145,000 years of life lost in the 
United States every year. When examined as one of 
multiple causes of death, diabetes annually ac
counts for 411,000 years of life lost before age 65. 
When underlying cause of death data are multiplied 
by a factor of 10 to reflect the true mortality of 
people who have diabetes, diabetes is annually as
sociated with 1,450,000 years of life lost before age 
65.28 

These indirect costs of diabetes have been esti
mated to amount to approximately $10 billion per 
year.29 

THE MORTALITY AND MORBIDITY OF DIABETES 

Because people die of the complications of diabetes 
rather than the disease itself, diabetes as the under
lying cause of death is underreported, particularly 
on death certificates of older people who have mul-

Table 1. Estimated direct and indirect costs of 
diabetes mellitus, United States, 1980 

Direct costs: 
Physician office visits 
Hospi ta liza lion 
Nursing home care 
Insulin and oral 
hypoglycemic agents 
Total 

Indirect costs: 
Disability 

Employed persons with 
diabetes mellitus 
Homemakers with diabetes 
mellitus 
Unemployed because of 
diabetes mellitus 

Premature mortality 

Millions 
of dollars 

652 
6,157 

663 
380 

7,852 

Thousands of 
person-years lost 

37.5 

53.0 

116.3 

1,450.0 



tiple chronic conditions. For this reason, the mor
tality rate of diabetes is underestimated in the data. 
However, it is clear that mortality rates of people 
who have diabetes are higher than those of the gen
eral population.30 The risk of premature death is 
greater for people who were younger when dia
betes developed than for those who were older 
when it developed. In general, the life expectancy 
at diagnosis for a person who has type I or type II 
diabetes is one third shorter than that of a person of 
the same age who does not have diabetes. 

The principal causes of death, as shown in Figure 
2, correlate with the major causes of morbidity 
(Figure 3). Persons who develop diabetes before the 
age of 20 are 23 times more likely to die of renal 
disease than people of the same nge in the general 
population.31 Cardiovascular disease accounts for 
about three fourths of the deaths of persons who 
develop diabetes after the age of 40 and was re
sponsible for at least 1,538,000 illnesses in 1980 
(Figure 3). 

Risk Factors 

Age, sex, and race. The rates of end-stage renal dis
ease and hospitalization for ketoacidosis are high
est in the diabetic population under 45 years of 
age.32- 34 The rates of congenital malformations in
crease as maternal age increases.35 The rates of ath
erosclerotic cardiovascular disease and amputation 
also increase dramatically with age.36 The incidence 
of diabetic blindness is highest in persons over 65 
years of age. 

Sex appears to be a risk factor for many of the 

24ll 

3ll 

?3ll 

AGE AT ONSET 

Figure 2. Percentage distribution of principal causes of 
death among patients with diabetes, by age at onset, 
Joslin Clinic, 1956-1962. CVD, Cardiovascular disease; 
DKA, diabetic ketoacidosis. (Modified from Enfmaclter et 
al. 52) 
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Fzgure 3. Estimated prevalence of complzcatzons from 
diabetes, United States, 1980 (1976 NHJS32·34,so,s2,54) 

Prevalence above bar, incidence in parentheses. CAD, 
coronary artery disease; PVD, peripheral vascular dis
ease; ESRD, end-stage renal disease. 

complications of diabetes. For example, women are 
hospitalized for diabetic ketoacidosis 1.1 times more 
often than men.33•37•38 Among diabetics, the inci
dence of stroke and diabetic blindness is higher in 
women than in men. And although the incidence of 
coronary heart disease and peripheral vascular dis
ease is higher in diabetic men, the additional risk 
for stroke, coronary heart disease, and peripheral 
vascular disease is actually greater for women than 
for men. 36 Amputations are 1.4 times more fre
quently on diabetic men than on diabetic women. 

Race can also be a factor in the development of 
diabetic complications. For example, compared 
with white diabetic patients, diabetics who are of 
races other than white have a death rate from dia
betic ketoacidosis which is three times as high, and 
more than twice the incidence of blindness. Black 
diabetics have three times the incidence of end
stage renal disease and twice the incidence of am
putations when compared with diabetic whites. 
Perinatal mortality rates are three times higher 
among the offspring of black diabetic women than 
of white diabetic women. The prevalence of athero
sclerotic heart disease, however, is approximately 
the same in whites and in blacks. 

Types and duration of the disease. The type of 
diabetes a person has is an important contributing 
factor when considering diabetic complications. For 
example, the hospitalization rates for diabetic ke
toacidosis are higher for persons who have type I 
diabetes than for those who have type II diabetes. 
(Ketoacidosis does occur in type II diabetes, how
ever, during episodes of infection, dehydration, or 
stress.1) People who have type 1 diabetes are 15 
times as likely than those who have type II diabetes 
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to develop end-stage renal disease.39 On the other 
hand, persons who have type II diabetes have 
higher rates of atherosclerotic cardiovascular dis
ease and amputations compared with those who 
have type I diabetes. More complications and 
higher morbidity associated with pregnancy (in
cluding serious congenital malformations) occur in 
women who have overt diabetes than in women 
who have gestational diabetes.35,40,41 

The duration of diabetes also contributes to com
plication rates. For example, the rates of diabetic 
retinopathy and diabetic nephropathy increase dra
matically the longer patients have diabetes. 

Hypertension. Hypertension is a leading risk 
factor for atherosclerotic cardiovascular disease and 
for diabetic end-stage renal disease. Hypertension 
also contributes to amputations to the extent that it 
contributes to peripheral vascular disease. The 
studies done to date, however, have generally not 
been focused on the impact hypertension has on 
cardiovascular outcomes in diabetic patients. 

The 1976 HIS showed that in all age groups over 
the age of 20, diabetics report a higher prevalence of 
hypertension than do nondiabetics. According to 
community studies, the prevalence of hypertension 
in diabetic patients is approximately twice that of 
age- and sex-matched controls. 42•43 Although the 
strength of the association between diabetes and 
hypertension diminishes after controlling fo r obe
sity, the association remains statistically signifi
cant.44 Black diabetics are 1.2 times as likely as 
white diabetics to suffer from hypertension; ac
cording to some studies, diabetic men are slightly 
more likely than diabetic women to suffer from hy
pertension. 45 

Cigarette smoking. Cigarette smoking is an im
portant risk factor for atherosclerotic cardiovascular 
disease and amputations to the extent that tobacco 
contributes to peripheral vascular disease. A dia
betic person is as likely as a nondiabetic to be a 
smoker; in the 20- to 44-year age group, however, 
diabetics are 1.1 times as likely to be smokers than 
are nondiabetics.43 No definitive studies have been 
done on the impact smoking has on persons who 
have diabetes. 

Hyperlipidemia. Hypercholesterolemia (high 
blood cholesterol) is a risk factor for atherosclerosis 
and for amputations to the extent that it contributes 
to peripheral vascular disease. Estimating the prev
alence of hyperlipidemia in diabetics has been diffi
cult because hyperglycemia may produce or inten
sify hyperlipidemia, and improving glycemic con
trol may mitigate the condition.46 However, levels 
of serum cholesterol are generally somewhat higher 
in diabetics, and the levels of triglyceride are con
siderably higher. 47 
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Hyperglycemia. Suboptimal control of blood glu
cose levels (glycemic control), often associated with 
acute disease or stress, may lead to diabetic ketoaci
dosis. Hyperglycemia is a leading risk factor for ad
verse outcomes of pregnancy in diabetic women. 
Although hyperglycemia probably accelerates ath
erogenesis, the mechanism and degree of this effect 
are unknown.48- 50 Higher blood glucose levels ap
pear to be associated with a higher prevalence of 
diabetic microvascular disease, and poor glycemic 
control contributes to amputations to the degree 
that its predisposes the patient to peripheral neu
ropathy and infection. 

Complications 

Diabetic ketoacidosis (DKA). Diabetic ketoacidosis, 
an acute metabolic complication of diabetes, arises 
as a result of an absolute or relative deficiency of 
circulating insulin. Characterized by malaise, dry 
mouth, thirst, nausea, vomiting, frequent urina
tion, lethargy, and eventually coma, it is associated 
with high blood glucose levels and metabolic aci
dosis. 

According to the NCHS National Hospital Dis
charge Survey, in 1980 the annual incidence of ke
toacidosis in the U.S. population who had diabetes 
was 13.6 per 1,000 males and 15.6 per 1,000 fe
ma1es.33 Approximately half of aU episodes of dia
betic ketoacidosis occur in people who have type I 
diabetes and half in people who have type II, but 
the rates are higher in persons who have type I dia
betes (13.4 per 1,000 diabetic person-years) than in 
those who have type II (3.3 per 1,000 diabetic 
person-years). 38 

Approximately 20 percent of cases of diabetic ke
toacidosis occur as a first manifestation of dia
betes.37·38 Approximately 9 percent of all people 
hospitalized with this condition die.37·38 These 
deaths usually occur among older diabetic patients 
who have other acute, nonmetabolic diseases such 
as stroke, heart attack, and pneumonia. The mor
tality associated wtih uncomplicated diabetic keto
acidosis is approximately 1 percent.38 

Adverse outcomes of pregnancy. Each year more 
than 10,000 babies are born to women who have 
overt diabetes; approximately 86,000 are born to 
women who have gestational diabetes. 6 Infants of 
diabetic mothers have disproportionately high rates 
of hypoglycemia , macrosomia (large body size), 
and respiratory distress syndrome.40·41 Pregnant 
women who have overt diabetes are more likely to 
carry malformed (RR, 3-4) or nonviable (RR, 
10-45) fetuses. 35·50 

Cerebrovascular disease. Strokes a re more 
common in diabetics.51 According to the 1976 HIS, 



the RR of stroke in diabetics over the age of 20 is 
2.7. Even after hypertension, increasing age (both 
important risk factors for stroke), and other factors 
are accounted for, the incidence of stroke remains 
approximately twice as high among diabetics as 
among nondiabetics. 36 

Coronary heart disease. Angina pectoris, myo
cardial infarction, and sudden death are more 
common among people who have diabetes.s1 Ac
cording to the 1976 HIS, the crude age-adjusted 
prevalence rate for heart attack is 2.5 times higher 
among diabetics over the age of 20 than among 
nondiabetics. According to one study, card10vas
cular disease accounted for as much as 71 percent of 
deaths in patients who developed diabetes after age 
4051 (Figure 2). After age, hypertension, and 
smoking are controlled for, the incidence of coro
nary heart disease still remains approximately twice 
as high among diabetics as among nondiabetics.36 

Peripheral vascular disease. Diminished arterial 
perfusion of the legs, which is common in people 
who have diabetes, can lead to symptoms such as 
pain in the legs with exercise (intermittent claudica
tion). When combined with other factors, dimin
ished arterial perfusion can lead to skin ulcers, gan
grene, and amputations. 

The apparent frequency of peripheral vascular 
disease depends on the measurement technique 
used. When peripheral pulse deficits were used as 
diagnostic criteria, the incidence of peripheral vas
cular disease among residents of Rochester, Minne
sota, over the age of 30 was 2.13 per 100 person
years for men and 1.76 per 100 person-years for 
women. The prevalence of peripheral vascular dis
ease in this same population was 10 percent. 52 The 
comparable figure for the nondiabetic population is 
approximately 2.6 percent.s3 

The prevalence of this type of vascular disease in
creases dramatically with increasing age,52 and hy
pertension and smoking are again leading contrib
utors to the condition in diabetics. The prevalence 
of peripheral vascular disease also increases with 
the duration of diabetes. In people who have had 
diabetes for more than ten years, the rates are twice 
as great as in those who have had diabetes for less 
than ten years. 52 

Amputations. Peripheral neuropathy, vascular 
disease, and infection predispose people who have 
diabetes to gangrene and amputations. Compared 
with the rest of the population, people who have 
diabetes have a 16-fold increased risk for lower ex
tremity amputations. Indeed, 50 percent of lower 
extremity amputations performed in the United 
States are done on people who have diabetes. Ap
proximately 31,000 American diabetic patients have 
lower extremity amputations each year.55 

Diabetic eye disease. In Americans 20-74 years 
of age, diabetes is the leading cause of new cases of 
legal blindness (corrected visual acuity less than 
20/200 in the better eye). Approximately 5,800 
Americans become blind each year as a result of 
diabetes, and approximately 39,500 Americans are 
blind because of diabetes. 34 Compared with the rest 
of the population, people who have diabetes are at 
a sixfold increased risk for blindness.34,ss 

In type I and type II diabetes, 87 percent and 33 
percent of legal blindness, respectively, is caused at 
least in part by diabetic retinopathy.56 After 15 or 
more years of diabetes, 40 percent of people who 
have type I diabetes develop proliferative retinop
athy, as do about 15 percent of those who have type 
II diabetes.ss Without treatm~nt, 20-50 percent of 
people who have proliferative retinopathy become 
blind within five years.59 In persons who have type 
II diabetes, glaucoma and cataracts are more impor
tant causes of blindness. 

Diabetic renal disease. Compared with the rest 
of the population, people who have diabetes are at 
a 17-fold increased risk for end-stage renal disease. 
Death caused by renal disease is about 23 times as 
common in people who have type I diabetes as in 
the age-matched general population. Diabetes is 
currently the second leading cause of this disease in 
the United States, accounting for approximately 25 
percent of new cases annually.60 Approximately 
4,000 Americans who have diabetes develop end
stage renal disease each year, and approximately 
7,600 Americans are now receiving therapy for it.32 

Approximately 11 percent of patients on renal dial
ysis have diabetes. 

Diabetic neuropathy. Diabetic neuropathy, one 
of the most common and debilitating complications 
of diabetes, encompasses a large group of syn
dromes with a wide range of manifestations. 
Problems in definition, classification, and diag
nosis, as well as uncertainty about this complica
tion's pathophysiology, natural history, and prog
nosis, have, however, made it virtually impossible 
to quantify its incidence, prevalence, and cost. 

Diabetic peripheral neuropathy, the most 
common form, usually affects the feet and legs. In 
general, it is progressive and irreversible. The con
comitant lack of sensation may result in unper
ceived traumatic joint damage or minor trauma, 
leading to secondary infection, gangrene, and am
putation. 

A second major type of diabetic neuropathy is 
visceral or autonomic neuropathy, which usually 
occurs in conjunction with peripheral neuropathy. 
It commonly affects the cardiovascular, gastrointes
tinal, and genitourinary systems. Painless myocar
dial infarction is more likely, and increased mor-
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bidity and mortality may result from delayed diag
nosis. Bladder paralysis and urinary retention often 
develop, which may in tum contribute to ascending 
renal infection and end-stage renal disease. 

Neuropathy may also cause male impotence and 
retrograde ejaculation. Although asymmetric 
mononeuropathy is often extremely painful, the 
prognosis is usually favorable. 

INTERVENTIONS 

Diabetes has been a model for chronic disease inter
vention programs, and important strides have been 
made in implementing these interventions. The 
programs have taken advantage of the skills and 
contributions of many critical groups, including 
consumers and health care professionals, represen
tatives for academia, voluntary agencies, labor, in
dustry, third-party payers, and government. 

In 1974 Congress passed the National Diabetes 
Mellitus Research and Education Act (PL 93-354) 
and established the National Commission on Dia
betes. Also established were the National Diabetes 
Advisory Board, the National Diabetes Data Group, 
the National Diabetes Information Clearinghouse, 
the Diabetes Research and Training Centers, and 
the Centers for Disease Control, Division of Dia
betes Control. Standard definitions and classifica
tions of diabetes have been developed and adopted, 
and many facts about the epidemiology of the dis
ease have been clarified and compiled.1·61 Guide
lines for diabetes screening,62 national standards for 
patient and professional education, 63 standards of 
care for the prevention and treatment of five com
plications of diabetes,64 and a diabetes program 
handbook65 have been developed and dissemi
nated. 

The Centers for Disease Control, the State Dia
betes Control Programs, and other voluntary and 
professional organizations are translating the con
sensus of what constitutes quality diabetes care into 
community practice. State programs have imple
mented outpatient education and training programs 
and demonstrated that they are cost effective. 
Third-party reimbursement for outpatient educa
tion has been obtained in several states.66 In addi
tion, the Centers for Disease Control have helped to 
develop innovative approaches to translate effective 
interventions directly into community practice. 

Health departments are coordinating diabetes 
control with related programs (particularly for hy
pertension, maternal and child health, and native 
American health). States are developing networks 
to ensure that diabetic patients who have hyperten
sion are adequate ly trea ted and that diabetic 
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women of childbearing age are identified and their 
blood glucose levels con trolled before conception 
and throughout gestation. Coordination of commu
nity resources and voluntary organizations, in
cluding smoking cessation and weight reduction 
programs, has also been established. 

The systematic application of existing knowledge 
and resources has done much to reduce the mor
bidity, mortality, and cost of diabetes in the United 
States, but much more remains to be done. Inter
ventions can prevent people from developing dia
betes (primary prevention) and can prevent the de
velopment of complications in people who have 
diabetes (secondary prevention). See Table 2 for a 
summary of the interventions and the estimated 
number of preventable cases. 

Primary Intervention 

Prevention of obesity may reduce the incidence of 
type ll diabetes by one half and gestational diabetes 
by as much as one third .18•67 The prevalence of un
diagnosed glucose intolerance may also be signifi
cantly reduced by preventing obesity. Because 
weight control has been so difficult to achieve in the 
general population, however, most efforts focus on 
secondary prevention. 

Secondary Intervention 

Although much is known about how to prevent the 
complications of diabetes, this information has too 
often not been communicated to health care pro
viders or patients, or has been communicated but 
not acted upon. Improved education and self-man
agement skills could reduce the incidence of dia
betic ketoacidosis by as much as 70 percent and 
could prevent approximately 50,000 hospitaliza
tions each year.68- 70 According to preliminary data, 
improved glycemic control before conception and 
throughout gestation could prevent approximately 
500 life-threatening congenital malformations each 
year in the offspring of women who have overt dia
betes. Improved diagnosis and management of 
pregnant diabetic women would also significantly 
reduce maternal morbidity and mortality and the 
incidence of neonatal hypoglycemia, macrosomia, 
and respiratory distress syndrome.35,40,4l,SO 

According to one study, physicians check the 
blood pressure of their diabetic patients only 67 
percent of the time. Only approximately 75 percent 
of diabetic patients who have hypertension are 
being treated for it, and only about half of them 
have adequately controlled blood pressure.43 Detec
tion and control of hypertension among diabetics 



Table 2. Estimated potential impact of interventions for diabetes, 
United States 

Preventable Preventable 
Problem Intervention (%) 

Type I diabetes 
Type II diabetes Obesity control so 
Gestational diabetes Obesity control 33 

Primary interventions 

Peripheral vascular 
disease 

Hypertension control 60 

Stroke Hypertension control 8S 
Coronary heart Hypertension control 45 
disease Smoking cessation 

Lipid control 

Secondary interventions 
Ketoacidosis Glycemic control 70 

Education 
Serious congenital Glycemic control 70 
malformation Education 
Blindness Education 60 

Laser 
photocoagulation 

End-stage renal Hypertension control so 
disease 
Amputations Education so 

Hypertension control 
Smoking cessation 
Glycemic control 

could reduce the incidence of stroke by 75-95 per
cent, the incidence of coronary heart disease by 
25-50 percent, and the incidence of peripheral vas
cular disease by 30- 60 percent. 

Over a million people who have diabetes con
tinue to smoke cigarettes. 43 If they would stop 
smoking, the incidence of stroke in that population 
could be reduced by 5 percent, the incidence of cor
onary heart disease by 10 percent, and the inci
dence of peripheral vascular disease by 30 per
cent.36 

Fewer than half of all diabetic patients are exam
ined annually for diabetic retinopathy.71 Prompt 
diagnosis and appropriate laser photocoagulation 
therapy for people who have proliferative diabetic 
retinopathy could reduce the incidence of severe vi
sual loss by approximately 60 percent. 59 For persons 
who have diabetic nephropathy, aggressive antihy
pertensive therapy could reduce the rate of progres
sion by more than 50 percent and delay or prevent 
the development of diabetic end-stage renal dis
ease. 72•73 Foot care programs could reduce the rate 
of amputation by more than 50 percent in people 
who have neuropathy and peripheral vascular dis
ease.68-70 Psychosocial and peer support can ease 

cases/year 

293,000 
28,000 

24,000 

19,000 
38,000 

52,000 

soo 

3,480 

2,000 

1S,OOO 

the emotional burdens of diabetes and improve the 
quality of life for diabetic patients and their fami
lies.3 

Specific Strategies 

Adopting healthful behaviors and lifestyles is an 
important personal intervention for reducing the 
burden of diabetes in the United States. Health can 
be promoted as enhancing the feelings of well
being, energy, power, and status. People can be 
encouraged to adopt lifestyles that incorporate 
healthy diets and regular exercise and to eschew 
cigarette smoking. Such promotional efforts should 
be redoubled in populations at high risk for dia
betes-i.e., people who have family histories of 
diabetes, women who have histories of gestational 
diabetes, and persons who are black, Hispanic, or 
native American. 

Comprehensive health curricula in schools can 
emphasize the principles of health maintenance. 
School lunches and athletic programs can teach by 
example and reinforce healthful behaviors. Chil
dren can be taught how to make decisions, to be 
responsible for their own actions, and to under-
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stand and resist peer pressure and advertising. 
Business, labor, and the media can be enlisted to 
promote healthy diets, exercise, and nonsmoking. 
Parents and public figures can be encouraged to act 
as role models to promote healthful behaviors. 

People who have diabetes should be encouraged 
to view themselves as a population that has a dis
proportionate number of risk factors for adverse 
health outcomes; they should thus be encouraged 
to adopt healthful lifestyles, to control their obesity 
and hypertension, to stop smoking, and to control 
their lipid and blood glucose levels. Efforts to 
achieve these ends should be intensified in popula
tions at high risk for the complications of diabetes. 
People who have diabetes also need to be encour
aged to understand diabetes and to cope with its 
daily demands and predictable crises. They must be 
aware of the potential complications of diabetes 
and of appropriate prevention, treatment, and re
habilitation strategies. Access to education, dietary 
and social support systems, and medical care is 
vital. If these services do not exist, they should be 
established. If access to these services is restricted, 
all barriers, including financial ones, should be re
moved. 

Measures must also be ta ken to ensure that 
people who have diabetes receive the best medical 
care available. In general, such care necessitates a 
team approach. Health care providers need to es
tablish consensus about appropriate interventions 
and therapies and to develop formal systems to ac
tively disseminate and implement those s trategies, 
taking care to recognize and focus on high-risk pop
ulations. 

Diabetic ketoacidosis, adverse pregnancy out
comes, blindness, and amputations are no longer 
the inevitable correlates of diabetes. Thus the prac
titioner mu st ensure that diabetic patients have the 
knowledge and skills necessary for self-care. Hy
pertension, diabetic pregnancies, diabetic retinop
athy, nephropathy, and foot d isease should be 
diagnosed promptly and treated appropriately. 

It is critical that our society continue to promote 
public health, fund diabetes research, and support 
the translation of research findings in to clinical 
practice. Food, alcohol, and tobacco policies, regu
lations, subsidies, and tax supports could promote 
the public health of the nation. Food stamps, for in
stance, could be used to encourage people to use 
foods low in fat and simple sugars. Those who ad
minister and fund programs should ensure that 
health programs (e.g., for mothers and children, 
native Americans, migrant workers, veterans, and 
senior citizens, as well as health insurance pro-
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grams) meet the current standards of diabetes 
care. 63•64 

Appropriate changes in lifestyle may result from 
economic incentives provided by employers and in
surers. For example, third-party coverage for out
patient educational programs and preventive ser
vices such as prepregnancy counseling, glucose 
monitoring equipment, and eye examinations may 
help patients take advantage of such services. Ac
creditation bodies may also foster improved dia
betes care by formally recognizing centers of excel
lence for diabetes, which could serve as referral 
sources for education and care. 

With the cooperation of people who have dia
betes, voluntary organizations, practitioners, pro
fessiona l organizations, educators, hospitals, ac
creditation bodies, health departments, labor, in
dustry, in surers, media, and government, much 
can be done to close the gap between what is now, 
and what can be. 
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Richard F. Hamman, M.D. , D.P.H.; ]. Michael Lane, M.D.; Alice 
R. Ring, M.D.; Andrew T. Sumner, Sc.D.; Karl E. Sussman, 
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Diseases of the digestive system affect every person 
sooner or later, whether as a transient ailment or as 
a life-threatening illness. All diseases that interrupt 
the processing of nutrients have the potential to in
flict damage, and those that arc chronic and severe 
exact an enormous toll both from the individual af
fected and from society. 

This report focuses on the digestive diseases re
sponsible for the highest mortality (colorectal 
cancer and cirrhosis) and the greatest morbidity 
(gallbladder disease, peptic ulcer disease, diver
ticular disease, and inflammatory bowel disease). 
According to the National Center for Health Sta
tistics (NCHS), in 1980 over 2.3 million people were 
admitted to hospitals with one of these six diseases 
(Table 1). 1 Gallbladder, peptic ulcer, and diver
ticular disease were the most frequent diagnoses. 

The NCHS reported that 171,600 deaths occurred 
in 1977 from malignant and nonmalignant digestive 
diseases (Table 2). 2 The estimated direct and indi
rect costs of mortality from digestive diseases in the 
same year totaled more than $11 billion. 

THE SCOPE OF THE PROBLEM 

Colorectal Cancer 

Ranking second among cancer deaths, colorectal 
cancer was responsible for 88,947 deaths in 1977, a 
rate of 19.6 per 100,000 population (18.9 per 100,000 
for men, 20.2 per 100,000 for women).2 

A better understanding of the pathogenesis of 
colon cancer has evolved in the past few years. 
Morson's work on the colonic polyp has revolution-
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ized thinking about colon cancer.3 Most experts 
now believe that more than 98 percent of all colon 
cancer originates in preextsting colonic polyps. If 
one assumes the adult population has a polyp prev
alence of 40 percent and that the attack rate for 
colon cancer is 90 per 100,000 population, then the 
malignancy-to-polyp ratio would be approximately 
0.1 percent. Although proof of the polyp-to-cancer 
sequence is lacking, three pieces of convincing evi
dence favor this hypothesis. First, sma ll nests of 
cancer-bearing tissue are rarely found within other
wise normal mucosa; when such nests are found, 
they are almost always within polyps. Second, pa
tients who have polyps tend to have a higher rate of 
cancer. Third, in experimental animals, carcinogens 
often produce lesions that progress through a stage 
that looks much like the dysplastic lesions of 
humans.3 

Recently, a National Institute of Health (NIH) 
panel of experts concluded that a minimum of 85 
percent of cancers arise in preexisting polyps. The 
interval between polyp detection and malignant 
transformation is five to ten years. Size, one of the 
chief determinants in the detection of polyps, is also 
an important factor in the assessed risk of malig
nancy.3 

Gilbertson demonstrated that careful surveillance 
and removal of polyps can reduce the expected 
cancer incidence rate for the population by as much 
as 85 percent over a period of 25 years.4 It has been 
recognized that early detection-when the tumor is 
in Dukes' class A rather than class C-will reduce 
mortality. According to studies in recent years, the 
tendency toward earlier detection of cancers has 
been increasing.5 Unfortunately, whether this has 
translated into a greater number of survivors is un
known. 

Colorectal cancer can be compared with cervical 
cancer in that (1) there is a known preexisting le
sion, (2) there is a long lag time before malignant 
transformation, (3) there are effective methods for 
detecting persons at risk, and (4) treatment of the 
lesion reduces or eliminates the risk. Unlike the Pap 
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Table 1. Hospital admission rates for digestive diseases, United States, 1980 

Total Sex 

Disease admissions Male Female 

Gallbladder disease 645 ( 1,053) 180 ( 321) 456 714) 
Colorectal cancer 241 ( 519) 120 ( 267) 122 253) 
Grrhosis 98 ( 644) 55 ( 394) 42 250) 
Peptic ulcer disease 611 ( 3,903) 287 (2,045) 14 45) 
Inflammatory bowel disease 173 ( 1,232) 74 ( 516) 99 ( 716) 
Diverticular disease 360 ( 3, 120) 111 (1,172) 248 (1,984) 
Total 1,228 (10,571) 827 (4,815) 1,293 (6,058) 

Data from National Center for Health Statistics.• 
The initial rates per 100,000 population represent primary admitting diagnoses; the numbers in 
parentheses represent secondary diagnoses. 

smear for cervical cancer, the methods for detecting 
colonic polyps are not inexpensive or easy to apply 
to large populations. Furthermore, only a small per
centage of polyps undergo malignant transforma
tion. Although size, histopathologic type, and de
gree of dysplasia provide clues to help determine 
which polyps are most likely to become malignant, 
a full examination by fiber optic endoscopy with 
biopsy is necessary to establish these facts. The 
compiled data from Correa et al. 6 suggest a preva
lence rate for polyps of 28.5 percent in those 40-59 
years of age and a rate of 37.8 percent in people 
over 60 years old. Because polyps are common in 
the adult population, finding them is not as great a 
problem as removing them. Following these pa
tients for recurrence presents an added difficulty. 

The methods for searching out polyp-bearing 
adul ts at risk include fecal occult blood testing 
(FOBT), flexible and rigid sigmoidoscopy, barium 
enema study, and colonoscopy. Colonoscopy, 
which can also be used to remove polyps nonsurgi
cally, is now being widely performed on outpa
tients. However, it is expensive both in time and in 
dollars. 

Studies are now in progress to assess the risk of 
recurrent polyps and to determine the best overall 
screening procedures for colonic cancer. According 
to data from David Eddy at Duke University, the 
cost-benefit curve is much flatter than was origi
nally anticipated. 7 The data were analyzed using 

decision analysis, which is a formal method of de
scribing a complex interaction of events, each of 
which carries its own probability of occurrence. 

The benefit is greatest if FOBT is used in conjunc
tion with colonoscopy and/or barium enema. Uttle 
apparent benefit is derived from screening before 
age 45. A similar but more simplistic model for de
termining the cost of the program showed that the 
overall cost must be similar to today's costs of 
treating colonic cancer. If the cost of fiber optic en
doscopies decreased approximately 30 percent or if 
the false-positive rate of the FOBT were reduced to 
under 5 percent, the cost of a surveillance program 
would be justified on economic grounds alone. 

Diet is the second important risk factor in colo
rectal cancer. Much of the interest in this area was 
stimulated by Burkitt, who linked low levels of fiber 
in the diet with increased risk of colorectal cancer. 8 

Although it is generally accepted that some degree 
of risk is associated with a diet low in fiber, the 
magnitude of risk is difficult to assess. ln addition, 
data are now available that question the concept of 
diet-related risks. For example, the work of Naraise 
et al. 9 showed similar levels of dietary fiber in Japan 
and in Great Britain, dispelling the theory that high 
fiber levels were responsible for the lower colorectal 
cancer rates in Japan that had been reported earlier 
by Armstrong et al. 10 Nonetheless, until additional 
studies are done, it is prudent to advocate greater 
amounts of fiber in the American diet. 

Table 2. Social and economic costs of digestive diseases, United States, 1977 

Disease category 

Nonmalignant disease 
Malignant disease 
Total 

Deaths 

68,700 
102,900 
171,600 

Data from National Center for Health Statistics .2 
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Person-years lost 
before age 65 

12,807,000 
14,448,000 
27,255,000 

Estimated direct 
and indirect costs 
(millions of dollars) 

5,943.9 
5,191.2 

11,135.1 



The best data may come from the study of Sev
enth-Day Adventists in Lorna Linda, California, be
cause the gradient of fiber and cancer risk is mea
surable in this population. 

Gallbladder Disease 

By all accounts, gallbladder disease is a major 
health problem both in the numbers of people af
fected and in the number of hospital admissions 
that result (Table 1). The full Medicare review of the 
state of Maine for 1977-1978 showed that gall
bladder surgery accounted for more procedures 
than any other single disease. 11 The cost for that 
year-$520,894-accounted for slightly more than 
19 percent of all claims. These data are in keeping 
with all earlier reports, Even so, we do not know 
exactly how common gallstones are. 

For a number of years highly accurate contrast ra
diography has been performed to substantiate the 
diagnosis, but abdominal ultrasonography has re
cently become the diagnostic standard because it 
carries no risk of radiographic exposure but is as ac
curate as radiography. Consequently, more people 
are being screened for gallstones, and more positive 
diagnoses are made. The first effective oral medica
tions for treatment are now available. Although 
these agents will benefit only approximately 13-20 
percent of gallstone victims, these patients, whose 
gallstones are detected early and many of whom are 
younger, will presumably be spared the suffering 
and expense of major surgery. 

As is true of colorectal cancer, the etiology of gall
stones is now much better understood; unfortu
nately, the basic epidemiology has been poorly doc
umented. The best data on prevalence are only now 
being collected by the Health and Nutritional Exam
ination Survey (HANES) study of approximately 
4,000 Hispanic patients. The study of this popula
tion should also provide the answer to the most 
pressing question in managing patients who have 
gallstones: how can we best treat the asymptomatic 
patient in whom gallstones are discovered? 

Cirrhosis of the liver 

Cirrhosis, the eighth leading cause of mortality in 
the United States, accounted for 31,380 deaths in 
1980. Men are affected about twice as often as 
women, and a disproportionate number of deaths 
from cirrhosis occur in the middle years. 

The first concrete data on incidence and preva
lence of cirrhosis were reported more than three de
cades ago.12 The magnitude of the problem has not 
changed appreciably since, nor has the widespread 

use of what is overwhelmingly the most common 
cause-alcohol. The most conservative estimates 
are that 60 percent of cirrhosis in the United States 
is caused by alcohol, 11 but most liver experts place 
the figure closer to 90 percent. 

During the last year of life, patients who have cir
rhosis require an average of five hospitalizations.13 

Because of the complex care and often extensive 
transfusions required during these hospital stays, 
the cost of treating this illness is usually extremely 
high. 

Because alcoholics are a difficult population to 
follow, data on the cumulative risk from alcohol 
use/abuse have been difficult to obtain. According 
to the best study of the subject, an average intake of 
100 g (3.5 oz) per day over a period of five years is 
the minimal cirrhotogenic dosage for men. 14 How
ever, according to another study, a markedly re
duced dose, perhaps as low as 60 g (2 oz) per day, 
could cause cirrhosis in women. 14 Whether nutri
tional status contributes to the disease is uncertain. 
According to animal studies, nutrition does not 
seem to be an important factor, 15 but data on 
humans are lacking. 

When liver transplantation becomes routine clin
ical practice, treatment of the cirrhotic patient will 
become more expensive and so will have an addi
tional economic impact. 

Peptic Ulcer Disease 

Peptic ulcer disease is one of the oldest gastrointes
tinal illnesses mentioned in medical literature, 
having been first described by Jean Cruveilhier in 
about 1830.16 The disease is responsible for five 
times more hospitalizations than either colorectal 
cancer or cirrhosis. Despite its being so widespread, 
peptic ulcer disease is not a leading cause of mor
tality. Death rates for colorectal cancer and cirrhosis 
are 15 and seven times higher, respectively . Fur
thermore, the death rate for peptic ulcer disease has 
been falling steadily since the 1950s because of im
proved diagnosis and treatment. 17 

The epidemiology of peptic ulcer disease has be
come clouded by the shifting demography of the ill
ness, the change in classification of the Interna
tional Classification of Diseases and Causes of 
Death (ICD codes), and the routine use of endos
copy for accurate diagnosis. Not only is the disease 
now diagnosed earlier, it can be treated much more 
effectively with newly developed oral medications. 
Federal Drug Administration approval of the H 2 re
ceptor antagonists in 1979 dramatically changed the 
clinical approach to treatment. In fact, cimetidine 
was the largest-selling pharmaceutical agent in 
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1983: total sales were more than $1 billion (unpub
lished data from Smith Kline & French Laborato
ries). 

Genetic influence and smoking appear to be the 
leading risks associated with peptic ulcer disease. 
Although smoking has not yet been shown to in
crease the incidence, it has been demonstrated to 
adversely affect the morbidity and mortality of 
peptic ulcer disease. At this time smoking appears 
to be the most clearly defined controllable risk 
factor for the disease. 

The role of stress as a risk factor is stiU being de
bated. The marked increase of hospital admissions 
for peptic ulcers in London during the World War ll 
bombings has been the classic "proof" cited for the 
role of stress.18 However, recent work on the fre
quency of the disease in various socioeconomic 
groups has raised several questions concerning the 
role of stress and health. It seems that peptic ulcer 
disease is at least as common, if not more so, in 
lower as in higher economic groups. 19 

Despite the commonly held view that diet may 
influence the development of peptic ulcer disease, 
no risks have been shown for any foods, including 
alcohol. The use of some drugs (e.g., corticoste
roids) does promote ulcers, but this accounts for a 
small percentage of patients. 

Inflammatory Bowel Disease 

The epidemiology of inflammatory bowel disease 
can be traced only for the past 25 years because the 
distinction between ulcerative colitis and Crohn's 
disease was not made until the 1960s. Although the 
disease is not a leading cause of mortality, it is an 
important cause of morbidity, as is shown by hospi
talization rates. 

Many gastroenterologists consider inflammatory 
bowel disease the most difficult to treat. Despite in
tensive research, we still lack a clear understanding 
of the cause or the risk factors, nor are there any 
guaranteed therapeutic approaches. 

Patients who have had chronic ulcerative colitis 
for more than 20 years have a 32-fold increased risk 
of cancer.20 There is a pathologic marker, epithelial 
dysplasia, which indicates a higher risk of cancer 
development in patients with this finding; the 
cancer that develops is not typical of colorectal 
cancer and is generally more severe. Careful sur
veillence of this population should reduce the 
cancer rate significantly. 

Diverticular Disease 

Diverticula are small saccular outpouchings of the 
colon that develop near nutrient arteries. It is 
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thought that these arteries are located at naturally 
occurring weak spots in the bowel wall and that 
high colonic pressures over a lifetime lead to 
bulgings of the colon wall that develop into diver
ticula. Diet low in fiber has been associated with a 
high level of intracolonic pressure in the large 
bowel.21 

No strong correlation exists between the presence 
of diverticula and the development of cancer. Di
verticula do not cause symptoms in most patients. 
They are present at autopsy in as many as 60 per
cent of subjects over the age of 60,22 but it is be
lieved that in only approximately 1 percent of such 
patients do serious consequences of diverticular 
disease develop. 23 The poor classification system 
now in use poses some difficult methodologic 
problems in studying this illness. Again, the Lorna 
Linda population provides an ideal group in which 
to explore the influence of dietary manipulation of 
diverticular disease. 

We need to elucidate the link between fiber in the 
diet and diverticular disease in the elderly and irri
table colon syndrome in the young. Irritable colon 
syndrome accounts for a large number of outpatient 
visits to gastroenterologists. The work-up of these 
patients is expensive, as the diagnosis is largely one 
of exclusion. At least four medical centers are cur
rently developing positive diagnostic methods for 
this syndrome. Therapy is now directed at in
creasing the bulk of the fecal mass, which may yield 
valuable insights into the link between fiber and ir
ritable colon/diverticular disease. 

Other Digestive Diseases 

A great many digestive diseases that produce sig
nificant morbidity and mortality are not discussed 
in this report, not because these diseases lack im
portance but because risks and interventions are 
impossible to identify at this time. For example, car
cinoma of the pancreas has steadily become more 
frequent during the past 25 years. This illness ranks 
among the leading causes of cancer deaths, ac
counting for 20,000-23,000 deaths a year. Despite 
important advances in the direct assessment of the 
organ's anatomy and function, nothing has pro
duced any real hope of changing the pattern of the 
disease, nor have clear risk factors emerged. Earlier 
recognition of pancreatic cancer has not been trans
lated into an improved survival rate, and the out
come for the patient remains dismal. Most of these 
statements can also be made about cancer of the 
esophagus. 

Hemorrhoids remain common, but very little re
search has been done in this field in the past few 
years. The Digestive Diseases Division of the Na-



tiona! Institutes of Health has developed a study 
group under the direction of Dr. Donald Murphy to 
assess the magnitude and implication of anorectal 
disease. 

One illness for which intervention may soon exist 
is heartburn, or esophageal reflux. New approaches 
are being developed to recognize and treat this ill
ness, including H2 receptor antagonists combined 
with metaclopramide. 

INTERVENTIONS 

Increased surveillance of all people over the age of 
45 has the potential to yield an 85 percent reduction 
in mortality from colorectal cancer. Annual testing 
for fecal occult blood and fiber optic endoscopy 
every five years is strongly recommended. How
ever, maximum compliance can be achieved only if 
the cost of endoscopy is reduced by approximately 
one third. In addition, the reliability of the FOBT 
should be improved so that the false-positive rate is 
under 5 percent. 

Gallbladder disease can now be treated with oral 
medication, but only if it is detected early. Medica
tion could benefit as many as 20 percent of gallstone 
victims. Because of the growing use of ultrasonog
raphy, we can now improve surveillance and make 
earlier diagnoses without radiography and without 
surgery. 

Alcohol has been estimated as the cause of 60-90 
percent of all cases of cirrhosis. Prevention of alco
holic cirrhosis lies in the early recognition and treat
ment of alcoholism and in preventing the develop
ment of alcoholism (see the accompanying papers 
"Alcohol Dependence and Abuse" and "Uninten
tional Injuries"). 

It has been well established that tobacco smoking 
exacerbates the morbidity and mortality of peptic 
ulcer disease; patients who have this disease should 
be encouraged to enroll in smoking cessation pro
grams. 

Because patients who have had chronic ulcerative 
colitis for 20 years are at increased risk for devel
oping colorectal cancer, an annual FOBT and fiber 
otpic endoscopy every five years are recommended 
for these patients. 

A diet high in fiber to increase the bulk of fecal 
mass is strongly recommended for all patients who 
have diverticular disease. Moreover, as a primary 
intervention, everyone should be encouraged to in
clude adequate fiber in the diet. 

SUMMARY 

Digestive diseases are costly, though just how 
costly cannot be determined until more detailed 
statistics are available. The facts in one state suggest 
the extent of the social and economic burden of 
these disorders nationally. 11 Cancer and cirrhosis 
are clearly the most deadly of these diseases, but 
peptic ulcer is costly in hospital days, and the insid
ious drain on our health resources represented by 
less threatening disorders such as gallbladder dis
ease and diverticular disease should not be over
looked (Table 3). Given the fact that the leading risk 
factors for these disorders overwhelmingly point to 
lifestyle choices-the kinds and amounts of food 
eaten and the use of alcohol and tobacco- it is clear 
that these costs need not remain at their current 
levels. 

The full extent of the epidemiology of the more 
common gastrointestinal illnesses, however, cannot 
be easily measured because some elementary epide
miologic data are not available. The system of re
porting digestive diseases, the lack of organization 
and support within the specialty (as opposed to 
disease-oriented disciplines such as cardiology and 
oncology), and the classification system itself have 
contributed to the lack of available information. 

The lCD codes for digestive diseases extend from 
ICD 520 to lCD 579. The National Digestive Dis
eases Advisory Board showed that only 66 of the 

Table 3. Estimated morbidity and mortality from digestive diseases for 
persons over the age of 64, United States, 1980 

Person-years lost Hospital Cost (millions 
Disease Risk factor Deaths before age 65 days (thousands) of dollars) 

Colon cancer Polyps @ 75% 54,322 585,144 372.8 2,102 
Diet 7,243 78,019 so 280 

Cirrhosis Alcohol 26,631 589,120 48 303 

Peptic ulcer Smoking 1,897 14,926 132 69 

Gallbladder Obesity 311 3,074 46 14 

Diverticula Diet 280 2,805 20 13 
Totals 90,684 1,273,088 668.8 2,768 

Data from National Digestive Diseases Advisory Board .21 

Digestive Diseases 87 



218 codes referable to digestive diseases actually fell 
within the ICD 520-579 series. For example, 
"Whipple's Disease" is listed under "Infectious 
Diseases," "Hemorrhoids" under "Cardiovascular 
Disease," and "Zollinger-Ellison Syndrome" 
under "Endocrine Disorders," to name but a few. 24 

This Jack of focus is the reason that the figures re
ported for digestive diseases are so disparate. 

Unfortunately, the future may yield even Jess ac
curate figures. The Diagnosis Related Group (DRG) 
classification is placing high economic incentives on 
the pattern of disease reporting. The rewards for 
manipulating disease reporting may degrade the ac
curacy of the reports at a time when the value of 
accurate data is just beginning to be fully appre
ciated. 

Despite this lack of crucial data, we know that di
gestive diseases constitute a significant health 
problem for our society. Much of the problem is 
currently solvable, however. Through improved 
preventive measures and more thorough patient 
education, we can stem the morbidity and mortality 
from these diseases. 
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Drug Dependence and Abuse 
Paul J. Goldstein, Ph.D., Dana Hunt, Ph.D., 
Don C. Des Jarlais, Ph.D., and Sherry Deren, Ph.D. 

The impact of drug use on the health of the nation 
is enormous, complex, and stubbornly resistant to 
full and accurate documentation. No national 
health data bases specify the broad range of phys
ical dysfunctions from drug use or enumerate their 
incidence and prevalence. No national criminal jus
tice data bases specify the range of ciminally violent 
acts, enumerate resultant injuries, or link these acts 
to drug use of the victims or perpetrators. Yet, even 
without such data, evidence indicates that drug use 
is a major social and health problem in the United 
States. 

• 2.5 million Americans are estimated to have se
rious drug problems.1 

• In 1981, 443,000 (about 3 percent) of New York 
State residents experienced health problems related 
to drug use. 2 

• The societal costs of drug abuse have been esti
mated at $10 billion1-$47 billion3 per year. 

• The leading causes of death among teenagers 
and young adults-unintentional injuries, suicide, 
and homicide-are in many cases linked to drug 
abuse. 

• Approximately 200,000 persons received pub
licly funded treatment for drug abuse in 1980.4 

• Workers at all levels of industry report that 
drug use is a problem leading to increased absen
teeism, theft, dissension, unintentional injuries, 
and decreased productivity. 5 

Drug use, a health problem in itself, also con
tributes to other problems. It can have a negative 
impact on family life, work and school perfor
mance, finances, and social life, and can result in 
hospitalization, incarceration, or death. The health 
consequences of drug use encompass a broad range 
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of physical dysfunctions. Different types of drugs 
are associated with different lifestyles, means of in
gestion, pharmacological properties, and conse
quently with different health problems. 

A single drug can lead to specific health conse
quences, for example, amphetamine psychoses. 
Health consequences can also result from interac
tions between drugs or between drugs and alcohol. 
In many cases, it is difficult to attribute a specific 
dysfunction to a specific substance when many 
drugs are being ingested concurrently. 

The consequences of drug abuse are far reaching, 
as varied as the substances available and the 
methods of ingestion. Because of the wide range of 
health consequences, we have selected just three 
areas for discussion : (1} infectious diseases, (2) un
intentional poisoning/overdose, and (3) violence. 
Each contributes substantially to mortality and mor
bidity costs, yet each involves different drugs, 
modes of administration, and populations of users. 
Following these sections is a brief discussion of the 
health consequences parents' substance abuse has 
upon their children. 

INFECTIOUS DISEASES 

The majority of infectious diseases associated with 
drug use stem from bacterial infections caused by 
intravenous or intramuscular drug injection with 
nonsterile equipment. This practice may lead to lo
calized infection problems, such as abscesses and 
cellulitis, or systemic problems, such as endocar
ditis, hepatitis, and acquired immune deficiency 
syndrome (AIDS). 

The prevalence of infection is disproportionately 
high among the drug-using population. Needles 
are often shared or used repeatedly by the same 
person without sterilization. Microorganisms enter 
percutaneously and may cause a variety of local and 
systemic infections. 

Hepatitis 8 

Although hepatitis B (serum hepatitis), may also 
originate from other sources of infection and in 

Drug Dependence and Abuse 89 



o ther populations, it is particularly prevalent 
among intravenous drug users. Hepatitis B usually 
has a long incubation period, and persons may be 
actively infectious or longtime carriers of the virus. 
Although only 0.1-0.5 percent of the general popu
lation is estimated to carry hepatitis B surface an
tigen (HB5Ag positive), clinical evidence suggests 
that as many as 30 percent of intravenous drug 
users may be HB5 Ag positive. 6 Approximately 
10-12 percent of addicts entering methadone main
tenance treatment are chronic carriers of hepatitis B 
antigens, 50 percent have hepati tis B core anti
bodies, and 96 percent show some evidence of prior 
hepatitis B infection. 7 

Hepatitis B carriers may be asymptoma tic for 
many years; they may have low-grade, persistent 
hepatitis or chronic active episodes. The fatality rate 
from hepatitis B in the general population is low 
(0.1 percent), but because of its more frequent oc
currence and the generally negligent health care as
sociated with the lifestyle of intravenous drug 
users, fatalities in this group are ten times higher (1 
percent).8 In rare cases, hepatic necrosis ensues and 
rapidly progresses to coma. More typically, the 
drug user experiences recurrent episodes of jaun
dice, enlarged spleen, and fever, followed by pro
gressive liver damage. In narcotics addicts, whose 
health care is notoriously sporadic and who may 
carry hepatitis B for many years, the incidence of 
hepatic complaints is as high as 81 percent.8 

Included in Table 1 are the estimated incidence, 
prevalence, and mortality of hepatitis B attributable 
to drug use in the 1980 population, using an esti
mate of the number of intravenous narcotics users 
in the general population and a clinical estimate7 of 
the proportion of heroin users with hepatitis B 
(10-12 percent). 

Persons at greatest risk for hepatitis B are drug 
users 24-44 years of age who have been injecting 
for many years. Although users may be long-term 
carriers, symptoms may not surface for several 

years, and many problems are exacerbated by years 
of poor hygiene and sporadic health care. Ac
cording to a study of narcotics users over 50 years 
old, the "survivors" of a lifetime of drug use were 
those who scrupulously cared for their needles and 
syringes and did not share their equipment with 
others.9 

The costs associated with serum B hepatitis are 
shown in Table 2. This figure is an extremely low 
estimate of the costs of this illness, as visits to pri
vate physicians and many types of clinics are not 
included. Although these hospitalizations represent 
both major and minor complications of hepatitis B, 
many of the problems associated with systemic in
fections are ignored or handled through self-medi
cations until they reach serious proportions and re
quire extended treatment. 

Acute Bacterial Infectious Endocarditis 

Unlike other forms of endocarditis, acute infectious 
endocarditis among intravenous drug users is 
unique because it most often involves a normal 
heart; that is, a history of rheumatic heart disease or 
valvular abnormality is not necessarily present. Ac
cording to a study of illnesses among drug users 
seeking hospital treatment, those who had acute in
fectious endocarditis were uniformly drug injectors, 
predominantly narcotics users.s 

Although addicts who have no history of heart 
disease have a fairly good prognosis for manage
ment and survival of the disease, congestive heart 
failure from valvular destruction or progressive car
diac damage is not unknown. For example, 7 per
cent of N drug users in the Blanck et al.8 sample 
suffered congestive heart failure. This study reports 
the mortality associated with treated endocarditis in 
this population as 6.5 percent; mortality rates for 
untreated users, however, have been estimated to 
be as high as 85 percent. 

The high mortality ra tes reflect the poor health 

Table 1. Morbidity and mortality related to drug abuse, United States, 1980 

Annual prevalence Incidence 

Rate/ Rate/ Deaths59 
Years lost 

n 100,000 n 100,000 n Rate before age 6559 

Drug dependence 350,000 171 150,635 74.2 640 0.31 20,628 
Poisoning/overdose 96,383 47.1 1,485 0.73 43,713 
Serum B hepatitis 35,000 17 6,644 3.3 294 0.14 13,565 
Bacterial endocarditis 42,000" 21 680 0.3 177 0.09 8,939 
A!OSb 774 0.31 300 0.14 9,000 
Assault/homicide 140,010'' 78.2d 2,186 0.86 67,399 

• The prevalence of bacterial endocarditis is calculated by taking 12 percent of the estimated number of serious drug users in the population, or the.numberof 
users estimated in dinical studies as having infective endocaraitis.11 The incidence is calculated by taking 12 percent, the number estimated by climcal studJes 
for drug related endocarditis, 58 of the cases of infectious endocarditis reported in the HDS. 

b Estimates are for '1984. 
' Resulting in injuries. 
d Based on population over 12 years of age. 
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Table 2. Hospitalizations, hospital days, and hospital costs related to drug 
abuse, United States, 1980 

Health problem 
No. of 
hospitali.za tions 

No. of 
hospital days Hospital costs 

Drug dependence 
Poisoning/overdose 
Serum B hepatitis 
Bacterial endocarditis 
Assault 
Total 

30,635 
96,383 

6,644 
869 

5,667 
140,198 

435,767 
519,237 
52,475 
20,520 
45,774 

1,073,773 

$108,941,750 
129,809,750 
13,118,750 
5,130,000 

11,443,500 
$268,443,750 

Data from Hospital Discharge Survey (1980), and National Crime Survey, 1980.43 

care of intravenous drug users, which allows ad
vancing endocarditis to go undetected and become 
fatal. The morbidity associated with endocarditis 
stems from embolic complications, repeated acute 
episodes of infection, and progressive heart dis
ease. Blanck et al. 8 indicated that approximately 12 
percent of nonemergency hospital treatment of 
drug users in their sample is for complications of 
acute infectious endocarditis. The estimated inci
dence, prevalence, and mortality of this disease 
shown in Table 1 are based on this figure and the 
estimated number of narcotics users in the popula
tion. Estimates of both mortality and morbidity 
from drug-related endocarditis are invariably low, 
because many deaths from heart failure or embo
lism may not be recorded as complications of drug
related endocarditis but simply as heart failure or 
stroke. 

The medical costs of infectious endocarditis in
clude acute care and long-term management with 
antibiotics and are summarized in Table 2. 

AIDS 

The acquired immune deficiency syndrome (AIDS) 
is the most important new health problem to 
emerge in the United States during the past decade. 
The first cases were reported in the summer of 
1981, and more than 10,000 cases were reported in 
the United States to the Centers for Disease Control 
through May 21, 1985. The number of cases has 
doubled approximately every ten months. 

Intravenous (IV) drug users constitute the second 
largest group of persons who have developed 
AIDS. Seventeen percent of the AIDS cases in the 
United States have occurred in persons with IV 
drug use as their primary risk factor, and another 7 
percent have occurred in persons with both IV drug 
use and male homosexual activity as risk factors. 10 

Areas with large numbers of IV drug users are re
porting rates as high as 40 percent among users. 

IV drug users are also linked to two other groups 
at increased risk for AIDS. Over half of the children 

who have developed AIDS have at least one parent 
who is an IV drug user, and over two thirds of the 
"heterosexual partners" (persons whose only 
known risk for AIDS is a heterosexual relationship 
with a member of the previously identified high
risk groups) are sexual partners of IV drug users. 10 

AIDS is a disorder of the immune system, partic
ularly of the cell-mediated (T cell) subsystem. 11 The 
disease is thought to be caused by a virus, which 
has been variously named lymphadenopathy asso
ciated virus (LA V), 12 human T lymphotropic virus 
type III (HTLV-III), 13 and AIDS related virus 
(ARV). 14 We will refer to the virus as HIV. 

According to the surveillance definition used by 
the Centers for Disease Control, patients are diag
nosed as having AIDS if they have contracted Ka
posi's sarcoma, Pneumocystis carinii pneumonia, or 
any of a long list of other "opportunistic infections" 
without any known reason for immunosuppres
sion. The surveillance definition is clearly biased to
ward diagnosis of only the most severe cases of 
AIDS-related disease. This serves to limit the 
number of "false positive" cases that would require 
epidemiologic investigation but greatly underesti
mates the true prevalence of AIDS-related disease. 
It also inflates the fatality rate; for surveillance defi
nition cases, approximately 80 percent have died 
within two years of diagnosis. 

To date, AIDS cases among IV drug users have 
been heavily concentrated in the metropolitan New 
York City area. Approximately 80 percent of aLI U.S. 
cases in which IV drug use is the primary risk factor 
have been from the two states of New York and 
New Jersey. 10 Studies of the prevalence of antibody 
to HIV both confirm the concentration in New York 
and indicate a potential for major increases in other 
cities with large numbers of IV drug users. In serum 
samples collected from users in treatment in the 
middle of 1984, 59 percent of IV drug users in New 
York City had antibody to HIV, compared with 11 
percent in Chicago and 9 percent in San Francisco. IS 

Antibody prevalence among IV drug users in New 
Jersey ranged from 50 percent in the northern part 
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of the state to only 2 percent in the southern part. 16 

The AIDS virus is apparently spread among IV 
drug users through the sharing of needles and sy
ringes used for injecting drugs,16•17 though it is pos
sible that sharing of the "cookers" used for pre
paring the drugs may also be a means of viral 
spread. While more research is needed on viral 
transmission through sharing needles, it appears 
that the HIV virus is not as easily transmitted as the 
hepatitis B virus, to which it has often been com
pared epidemiologically. It is, however, also spread 
through sexual contact. 

Estimating the incidence rates for AIDS among IV 
drug users is difficult because of the rapid changes 
in incidence during such an epidemic, the problem 
of estimating the population of IV drug users, and 
the overlap among IV drug use and homosexuality 
as risk factors . There were 1,007 cases of AIDS 
among male heterosexual and female IV drug users 
in New York City through May 20, 1985,18 and the 
best estimate of the current number of IV drug 
users in New York City is 190,000.19 (This latter 
figure includes persons who may not currently be 
injecting drugs because they are receiving treat
ment, incarcerated, or temporarily abstinent.) Our 
conservative estimate is that the incidence of AIDS 
among IV drug users in New York City is approxi
mately 3 percent, including cases of homosexual 
male IV drug users. 

The cost of treatment for AIDS among IV drug 
users is high. At present there is no known effective 
treatment for the underlying immune disorder in 
AIDS. Treatment for the various clinical manifesta
tions-opportunistic infections and Kaposi's sar
coma-does not prevent repeated episodes of the 
same infection or the development of others. An IV 
drug user diagnosed with AIDS typically dies 
wi thin one to two years. The AIDS IV patient 
usually spends one half to two thirds of this time in 
the hospital, at an average cost of approximately 
$500 per day. The cost per day is higher than for an 
"average" patient because much of the time is spent 
in intensive care or costly isolation units. This gives 
an approximate medical treatment cost of $160,000 
per patient. 

In addition to the direct cost, there is the consid
erable human suffering, both for the patient and for 
his or her family and friends, that occurs with any 
nontreatable fatal disease. Added to this normal 
suffering is the social stigma associated with drug 
use. This stigma greatly increases the difficulties in 
providing needed psychological and social services 
for AIDS patients. Providing housing for these pa
tients, in particular, has been very difficult. 

The AIDS epidemic is already a tragedy for IV 
drug users and a serious danger to their nonin-
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jecting sexual partners and children. The eventual 
magnitude of this problem will depend upon sev
eral factors, including whether successful treatment 
or vaccines can be developed. Until treatment and/ 
or vaccines are developed, the size of the problem 
will be determined largely by the percentage of vi
rally exposed IV drug users who develop the dis
ease and by the effectiveness of risk reduction ef
forts among IV drug users. Estimates of the per
centage of virally exposed persons who develop 
surveillance-definition AIDS now range between 4 
and 19 percent.20 Efforts to reduce the risk of viral 
exposure have already been noted among IV drug 
users in New York City,21 but it is not yet possible 
to assess their effectiveness at this point. 

We are not yet at a point where confident predic
tions can be made about the ultimate health and 
economic costs of AIDS among intravenous drug 
users. It is clear, however, that AIDS has emerged 
as one of the most important health problems asso
ciated with intravenous drug use. 

POISONING/OVERDOSE 

"Poisoning/overdose" refers to the ingestion of an 
unspecified amount of a drug such that physical or 
mental dysfunction is caused in the user. The 
amount ingested need not be large. 

Opiates and Synthetic Analgesics 

When a heroin addict dies without apparent cause, 
the death is usually attributed to too much heroin. 
In fact, death by overdose more often actually 
means death from unknown causes after injecting 
heroin and may be related to an adulterant or to an 
interaction with alcohol or some other drug. 

A recent study of heroin-related deaths22 re
ported a 1981 mortality rate (17.4 per 100,000) that 
appears to be the highest ever reported. Of the 266 
documented heroin-related deaths in the District of 
Columbia between 1980 and 1982, 93 percent of the 
decedents were black, 82 percent were male, 48 
percent were employed, and the average age was 
31. Comparison with two control groups indicated 
that those who died from heroin overdose were 
more likely to have quinine in the lungs and posi
tive blood ethanol levels and to have used heroin 
less chronically than did the con trois. These 
findings suggest that sporadic or recreational 
heroin users who combine heroin with alcohol and 
whose heroin is "cut" (diluted) with a substantial 
amount of quinine are at high risk for heroin-related 
mortality. 

National survey data23 indicate a relatively low 
incidence and prevalence of use of opiates and syn-



thetic analgesics {heroin, morphine, methadone, 
Demerol, Dilaudid, Percodan) in the general popu
lation. Only 1.2 percent of those 18-25 years of age 
and 5 percent of those 26 years of age or older re
ported that they have ever used heroin. However, 
the incidence of poisoning or overdose per user is 
high, making any use a serious risk. 

Narcotic poisoning not resulting in death is fre
quently seen in hospital emergency rooms. Of all 
drug-related admissions mentioned by emergency 
rooms that reported to the Drug Abuse Warning 
Network (DAWN) in 1980, more than 20,000, or 10 
percent, were the consequences of narcotics use. 4 

Similar findings have been reported from the Hos
pital Discharge Survey. 

Narcotic poisoning necessitates immediate med
ical attention and some aftercare. Acute poisoning 
occurs easily in children, in persons who have he
patic dysfunction or pneumonia, and in narcotic 
addicts who use drugs shortly after withdrawal. 
Addicts, not realizing that tolerance to narcotics de
clines quickly after withdrawal or detoxification, 
may take a formerly well-tolerated dose, which has 
serious or fatal consequences. In addition, poi
soning results when narcotics users misjudge the 
purity of the drug or ingest too much of it. Clinical 
treatment includes resuscitation or revival of there
spiratory response. Aftercare includes stabilization 
of the patient's general health, supportive psycho
logical therapy, and referral to or initiation of treat
ment. 

Barbiturates 

Of the more than 50 different barbiturates mar
keted, only a handful are widely used: pentobar
bital, secobarbital, amobarbital, aprobarbital, thio
pental, barbital, secobarbital/amobarbital, and phe
nobarbital. 

Acute intoxication can result from the intentional 
or unintentional ingestion of large quantities of bar
biturates or from combining them with alcohol. 
Central nervous system depression or coma is in
duced at varying rates, depending on which barbi
turate has been taken and whether other drugs are 
present. 

Barbiturate dependency can occur from taking as 
little as 0.4 g daily for a few months. It develops 
more often and more rapidly among abusers who 
ingest larger quantities. Alcoholics may use barbitu
rates to reduce alcoholic tremors, and cross-toler
ance results. 24 Withdrawal from barbiturate depen
dency may lead to seizures and convulsions, neces
sitating immediate medical intervention. 

Approximately 20 percent of all hospital admis
sions for drug poisoning and 6 percent of all sui-

cides involve barbiturates.24 In a recent study, bar
biturates were reported as the primary substance of 
abuse in 7 percent of drug-related hospital emer
gency room admissions.25 DAWN reported that 
barbiturates constituted approximately 4 percent of 
all drug mentions in emergency room visits in 1980. 

Sedative Hypnotics and Tranquilizers 

Sedative hypnotics and tranquilizers-chlordiaz
epoxide, diazepam, meprobamate, and methaqua
lone-are widely prescribed for anxiety and de
pression and are popular on the illicit drug market. 
The combination of their widespread distribution, 
use as a method of suicide, and attractiveness as a 
euphoriant makes tranquilizers and sedatives the 
most common drugs in nonfatal poisoning and 
overdose.26 They constitute approximately 50 per
cent of the acute drug cases seen in emergency 
rooms. 27 In 1980, 9 percent of all drugs mentioned 
to DAWN reports from emergency rooms were for 
this category of drugs. 4 

According to a study of sedative/tranquilizer 
users admitted to four large urban hospitals for 
overdose/poisoning, 28 58 percent of the users had 
obtained the drugs from nonmedical sources and 33 
percent of the users had obtained the drug from 
legal prescriptions and had been using it daily for 
more than a year before the overdose. Many (47 
percent) had had at least one prior overdose; inten
tional harm was the motive of 34 percent of the 
users. Multiple abuse was common: of these users, 
23 percent reported that they had taken heroin or 
methadone in the preceding year and 38 percent 
identified themselves as users of barbiturates, co
caine, or marijuana in addition to the sedatives or 
tranquilizers. 

Acute poisoning with these drugs leads to som
nolence, confusion, respiratory difficulties, and, in 
severe cases, coma. As is true of barbiturates, mor
tality from tranquilizers or sedatives is often asso
ciated with alcohol. Alcohol was involved in 47 per
cent of the overdoses reported by Shader et al. 28 

Not all victims require hospitalization. Shader et 
al.28 reported that 23 percent of persons who over
dosed on sedatives or tranquilizers were uncon
scious when brought to the hospital but that only 18 
percent were admitted. A large number (40 percent) 
were treated and referred to other services-drug 
treatment, counseling, or another health facility. 
The time that medical services spend on the com
plications of tranquilizer/sedative abuse is not in
consequential, however. At the hospitals studied,28 

more than 8,000 emergency room hours and more 
than 4,000 inpatient hours over a one-year period 
were spent treating people poisoned by tranquil-
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izers, sedatives, or barbiturates. More than 24,000 
diagnoses for complications of poisoning by tran
quilizers or sedatives were reported in the hospital 
discharge data for 1980. 

Stimulants: Amphetamines and Cocaine 

Cocaine and amphetamines, though of limited ther
apeutic use, are popular drugs of abuse. Ampheta
mines and dextroamphetamines are powerful ana
leptics whose hypertensive and respiratory stimu
lant action are prescribed primarily for narcolepsy, 
fatigue, and weight control. Cocaine is occasionally 
used as a local anesthetic in some surgical proce
dures. 

The prevalence of experience with cocaine some
time in their life among people 18-25 years of age 
rose from 13 percent in 1976 to 28 percent in 1979.23 

Use during preceding month, which had been rela
tively rare in the mid-1970s, tripled in 1979 and 
dropped only slightly in 1982. The greatest in
creases were among young adults, whites, and 
middle-income users. 

Cocaine deaths generally result from overdose 
due to two causes. First, the user overestimates his 
or her tolerance to the drug and consumes a large 
quantity, which produces convulsions, arrhythmia, 
or hypertension with fatal consequences. The 
second cause involves accidental poisoning during 
trafficking. The victim uses a body cavity (such as 
the rectum or vagina) or swallows sealed containers 
of cocaine, the containers open or leak, and massive 
respiratory arrest occurs. 29 At special risk of death 
are persons who have epilepsy or hypertension, or 
other cardiovascular diseases. 

Cocaine-related morbidity stems from the proper
ties of the drug or its mode of ingestion. Chronic 
use may lead to liver and respiratory problems. 
Nasal septal perforation, which requires surgical re
pair,29 is a common outcome of snorting cocaine. 

The chronic use of cocaine has also been clinically 
linked to a number of mental disturbances, varying 
from mild stimulation of the central nervous system 
to severe depression and psychotic behavior.30 

Acute cocaine psychosis can manifest itself in hallu
cinations, paranoia, and debilitating anxiety reac
tions that require extended hospitalization. Evi
dence indicates that even limited use of the drug 
can produce an abrupt onset of psychotic behavior, 
or a "kindling effect, "31 in which small amounts set 
off a response normally expected from much larger 
doses. 

The increasingly popular practice of freebasing 
cocaine presents new health problems: severe 
burns from accidents with the highly flammable 
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materials used in the procedure, chronic bronchitis, 
and searing of the pulmonary tissues. 32 Recent evi
dence has suggested that freebasing significantly 
reduces the capacity to diffuse carbon monoxide 
and even produces some degree of pulmonary hy
pertension. 33 

According to hospital discharge data, 959 diag
noses were related to complications of cocaine use. 
Cocaine complications constituted 3 percent of all 
drug mentions in hospital emergency rooms in 
1980.4 

The population at greatest risk for problems asso
ciated with cocaine is young adults. The greatest 
percentage of current users is among those 20-30 
years of age, and users increasingly come from all 
income levels.23 Of all mentions of cocaine in hos
pital emergency rooms in 1980, 55 percent were 
from this age group.4 

The popularity of amphetamines has decreased 
since the 1960s and 1970s. According to NIDA 
survey data for 1982,23 only 2 percent of respon
dents were using amphetamines, though more than 
twice that number reported having taken these 
drugs in the preceding year. Amphetamine compli
cations constituted 3 percent of all mentions of 
drugs in emergency rooms in 1980.4 

Treatment of amphetamine abuse includes long
term hospitalization for severe amphetamine psy
choses in psychiatric facilities and short-term treat
ment to stabilize the patient' s nutrition and sleep, 
eliminate the drug, and refer the patient to drug 
treatment. 

Marijuana 

Since their rapid rise to popularity in the 1960s, 
cannabis and its derivatives have been the most fre
quently consumed illicit substances. Since that time 
a plethora of contradictory information about the 
drug has emerged both in the clinical and the pop
ular literature. In contrast to the situation a decade 
ago, people now are more likely to try marijuana at 
an earlier age and, if they continue, to use it more 
frequently . The prevalence of its use, however, is 
declining. In the 1979 NIDA drug use survey, 35 
percent of young adults reported using marijuana 
in the month prior to the survey, but by 1982 this 
figure had dropped to 27 percent. 35 

Health problems associated with marijuana are 
derived both from the method of ingestion (inhala
tion) and the properties of the drug itself. In most 
people, low to moderate intake produces few ill ef
fects: mild impairment of memory and coordina
tion. Even mild intoxication, however, produces 
problems in operating machinery or driving. In a 



small percentage of users, a single dose of mari
juana can produce mild anxiety or panic.36 These 
reactions, which may occur in naive users or when 
a particularly strong variety of the drug IS encoun
tered, are usually treated with psychiatric assis
tance for a few days. 

Most of the health risks from marijuana are asso
ciated with the inhalation of the heavy tars and a 
number of carcinogens. Marijuana cigarettes pro
duce 50 percent more tar than do equal quantities of 
strong tobacco. Marijuana, however, is typically 
smoked to a butt of 30 mm or less, yielding twice as 
much tar as an ordinary cigarette. Concentrations of 
carcinogens such as benzopyrene are 70 percent 
higher in marijuana than in the same amount of to
bacco. Clinical evidence shows that regular mari
juana smokers are subject to more rhinitis, sore 
throats, and bacterial infections of the lung and 
bronchi than nonusers. 37 

Tolerance to and mild dependence on the drug 
can occur. In heavy users, withdrawal of the drug 
can produce irritability, gastrointestinal distur
bances, and sleep disorders. Heavy cannabis use 
over extended periods may produce psychological 
dependence, but there has been little indication of 
serious psychological problems among persons 
who were not already experiencing psychiatric dif
ficulties.37 

Deaths directly attributable to cannabis are rare, 
though marijuana intoxication has been increas
ingly implicated in automobile fatalities. 37 

VIOLENCE 

Drugs and violence are related in three possible 
models: the psychopharmacologic, the economi
cally compulsive, and the systemic. In the psycho
pharmacologic model some persons, as a result of 
short- or long-term ingestion of specific substances, 
may exhibit irrational or violent behavior. Sub
stances commonly associated with this mode of vio
lence include alcohol, stimulants, barbiturates, and 
PCP (phencyclidine). 

According to the economically compulsive 
model, some drug users engage in economically ori
ented violent crime (e.g., mugging) in order to sup
port costly drug use. Heroin and cocaine, because 
they are expensive drugs characterized by compul
sive patterns of use, fit this model well. However, 
most users avoid violent acquisitive crime if they 
have nonviolent alternatives, partly because violent 
crime is more dangerous and carries an increased 
threat of prison. Such users more commonly obtain 
cash or drugs by working within the drug business 
or by engaging in petty theft, prostitution, 38 and a 

variety of miscellaneous "hustling" activities.39 

In the systemic model, violence is intrinsic to in
volvement with any illicit substance. Systemic vio
lence refers to traditionally aggressive patterns of 
interaction within the system of drug distribution 
and use. Substantial numbers of users (of any drug) 
become involved in distribution as their drug-using 
careers progress, and they therefore risk becoming 
a victim or a perpetrator of systemic violence. Ex
amples of systemic violence include "wars" over 
territory between rival drug dealers, assaults and 
homicides committed within dealing hierarchies as 
a means of enforcing normative codes, robberies of 
drug dealers and the usually violent retaliation by 
the dealer or his bosses, elimination of informers, 
and punishment for selling adulterated or phony 
drugs or for failing to pay one's debts. 

There are no definitive data on how much of the 
violence engaged in by drug users may be attribut
able to each of the three models. However, knowl
edgeable observers of the drug scene suggest that 
systemic violence accounts for most of the violence 
perpetrated by, or directed at, drug users. For ex
ample, Zahn40 points to the scarcity of drugs, their 
inelastic demand, and the ready availability of guns 
among illicit drug users and traffickers, and con
cludes that homicide is likely to result. Zahn further 
showed that peaks in the homicide rate occurred 
during periods of establishing and maintaining 
markets for illegal goods (alcohol in the 1920s and 
early 1930s; heroin and cocaine in the late 1960s and 
early 1970s). This connection is explained by the 
need to control or reduce competition, solve dis
putes between suppliers, eliminate dissatisfied cus
tomers, and the constant fear of being caught by a 
rival or the police. 

National data sets collected in the criminal justice 
and health care systems are not very useful for elab
orating on the drugs/violence nexus, because they 
do not link acts of criminal violence and resultant 
injuries to antecedent drug activity of victims or 
perpetrators. Some local studies provide more in
sight. For example, a New York City Police Depart
ment analysis41 showed that 24 percent of known 
homicides in 1981 were drug related. Drug-related 
homicides were the second most common form, fol
lowing only the category "disputes." Handguns 
were used more often in drug-reLated homicides (84 
percent) than in any other form. In robbery-related 
homicide, which ranked second, handguns were 
used 61 percent of the time. In approximately 40 
percent of the drug-related homicides, the victim 
was a drug dealer who was robbed. Finally, in 94 
percent of the drug-related homicides, the victim 
and perpetrator were friends or acquaintances. 
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A recent national report conservatively estimated 
that 10 percent of the homicides and assaults na
tionwide are the result of drug abuse.3 The authors 
include the cavea t that their estimate should be 
viewed as an approximation in the face of inade
quate empirical data to support an estimate derived 
in a systematic fashion. Use of this conservative 10 
percent national estimate produces a drug-related 
homicide rate of about 1 per 100,000 population. 
This rate is substantially higher in major drug dis
tribution localities such as New York City (5 per 
100,000). 

In addition to homicide, health consequences of 
the drugs/violence nexus include wounds (gunshot, 
knife), concussions, abrasions, broken bones, am
putations, cripplings, burnings, and lost teeth . 
Being the victim of such violence, or even just 
fearing it, may lead to anxiety, depression, or other 
mental disorders. 

According to the Uniform Crime Reports (UCR) 
there were 618,548 aggravated assaults in 1980. 
However, this is a measure of crimes known to the 
police; many assaults go unreported. The National 
Crime Survey"2 projected a total of 4,626,000 as
saults for the United States in 1980. Of these, 
1,661,000, or nearly three times the number re
ported by the UCR, were aggravated assaults. From 
the previously cited national estimate, 10 percent 
(462,600) of these assaults were drug related. The 
drug-related assault rate is thus approximately 257 
per 100,000 population. 

Of the estimated 4,626,000 total assaults, 
1,401,000 (30 percent) were reported to have in
volved injury. The injury rate in drug-related as
saults is probably higher than that of other assaults 
because of the prevalence of weapons among drug 
users and traffickers. Thus the estimates shown in 
Table 3 may actually be much higher. 

The persons most at risk for being victims of as
sault were men between the ages of 16 and 24 who 
had never married and who were unemployed and 
living below the poverty level. Hispanics were 
slightly more likely to be assault victims than were 
either blacks or whites. Blacks were more likely 
than whites to incur injury from aggravated as
saults .42 There is no reliable base from which to 
project the demographic characteristics of drug-re
lated assault victims, though the literature suggests 
that poor, young, black, and Hispanic men make 
up an especially high risk group. 

In nearly 8 percent of assaults, hospital care was 
required . In the majority of cases, only emergency 
room treatment was given (Table 3). Men between 
the ages of 35 and 64 were most likely to require 
hospital attention. Blacks were almost twice as 
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Table 3. Drug-related assaults, United States, 1980 

Type of assault 

Total drug-related assaults 
Assaults with injury 
Any medical attention given 

Hospital care 
Emergency room only 
Inpatient 

Other medical care 
Unknown/NA 

Number 

462,600 
140,010 
67,360 
34,878 
29,211 
5,667 

29,136 
3,346 

These estimates were made !;Y taking 10% of the total reported in 
the National Crime Survey. 

likely as whites to receive hospital care because of 
an assault.42 See Table 2 for the costs and the 
numbers of hospitalization days resulting from as
saults. 

The National Center for Health Statistics (NCHS) 
reported that approximately 10 percent of aU assault 
cases involved loss of time from work.43 If this 
figure holds constant for drug-related assault cases, 
approximately 46,000 drug-related assault cases re
sulted in victims' loss of time from work. Black as
sault victims were somewhat more likely to report 
loss of time from work than were white victims. 

This discussion of drug-related violence has fo
cused only on homicide and assault. Other areas
robbery, rape, and arson-also merit attention but, 
because of space limitations, are not included in this 
report. 

CHILDREN OF DRUG ABUSERS 

The effects of drug abuse on the abusers' children 
may begin during the prenatal phase, extend to 
neonatal withdrawal symptoms, and continue as 
the child is raised in a drug-abusing environment. 
[n 1977 an estimated 5,000 infants were born to ad
dicted mothers.44 Further, it has been estimated 
that more than 234,000 children in the United States 
have h eroin-addicted mothers:~5 The number of 
children whose mothers abuse nonnarcotic drugs is 
difficult to determine. However, based on a recent 
estimate of 800,000 such children in New York 
City,46 a conservative projection for the nation is be
tween 1.5 million and 2 million . 

Addicted mothers usually receive little or no pre
natal care. They are also likely to suffer complica
tions during pregnancy-abruptio placenta, intra
uterine growth retardation, preeclampsia, and 
eclampsia. 

Newborns of addicted mothers are more likely to 
be born prematurely, and about 50 percent are low
birth-weight infants.47 Up to 90 percent of infants 



born to heroin-addicted or methadone-maintained 
mothes experience withdrawal symptoms, in
cluding irritabili ty, tremors, hyperactivity, and 
sleep and feeding problems, which can persist for 
several months. Many of these children require ex
tended hospital stays.48 Infants born to methadone
maintained mothers, as compared with heroin-ad
dicted mothers, have improved outcomes on some 
of these measures (e.g., lower mortality and higher 
birth weight).48 

In New York City, between 1979 and 1981, in
fants born to heroin-addicted mothers had a mor
tality rate almost three times that of the general 
population. Of infants who died in their first year, 
sudden infant death syndrome was diagnosed in 25 
percent of the infants of addicted mothers, com
pared with 10 percent in the general population.49 

Though their numbers are small as yet, recent evi
dence indicates that the number of children of ad
dicted mothers being born with AIDS is increasing. 

Substance abuse in parents has been associated 
with higher rates of substance use in children.so 
Drug-abusing parents may be prone to greater im
pulsivity, unresponsiveness to infants' needs, and 
other parenting difficulties.51•52 An association be
tween child abuse and substance abuse is believed 
to exist, but this association has not been systemati
cally examined. Some evidence indicates that chil
dren of substance abusers are at greater risk for 
learning problems and juvenile delinquency. 53 

INTERVENTIONS 

Environments characterized by poverty, unemploy
ment, racism, and boredom are breeding grounds 
for substance abuse. Many of the health problems 
discussed in preceding sections, such as inadequate 
medical care and poor hygiene, are common to 
persons who live in poverty, regardless of whether 
they are substance abusers or not. Although many 
ways to ameliorate specific problems associated 
with substance abuse are available, we have chosen 
the following because they are reasonable and hu
mane and can be achieved in a short time. 

Get more people into treatment. If the estimate of 
persons reported to be in drug treatment programs 
is reliable (181,500), only about 7 percent of the 
people who are estimated to have serious drug 
problems (2.5 million) are in treatment programs. 
Many of the remaining 93 percent are undergoing 
progressive and chronic physical deterioration, as 
well as committing crimes and being involved in ac
cidents that lead to injuries to themselves and 
others. Such persons are also candidates for acute 
drug-related health crises. 

Entering treatment programs often leads to a de
crease in drug users' criminal activity and illict drug 
use. These decreases in turn may reduce the inci
dence of overdose, unintentional poisoning, homi
cide, vehicular injury, assault, abscesses, and infec
tious diseases. A recent study documented reduc
tions of 45 percent in medical hospitalizations, 66 
percent in psychiatric admissions, 54 percent in 
physician office visits for injuries, and 25 percent in 
office visits for illness (Blue Cross-Blue Shield, un
published report, April 1982). These reductions 
mean reduced expenditures for these patients' 
medical care. 54 As indicated in Table 4, the average 
yearly cost per client in methadone-maintenance 
treatment programs and ambulatory drug-free pro
grams is less than the costs of just ten days of hos
pitalization at $250 per day. 

Even without more rigorous empirical research, it 
appears likely that getting more substance abusers 
into treatment would reduce or eliminate many of 
the health problems that affect this population. In 
the following sections we propose specific strate
gies for getting more drug abusers into treatment. 

Identify users early. From an epidemiologic per
spective, new drug users may be considered infec
tious agents. Most drug users have a honeymoon 
with a new drug; during the honeymoon the drug 
is perceived as wonderful, and the new user may 
spread the word about the "discovery," thus re
cruiting other new users. The duration of this eu
phoric phase varies for different persons. Users 
rarely volunteer for treatment during this period. 
By the time the honeymoon is over, other new 
users have been recruited. 

It is important to identify new users as early as 
possible in the honeymoon phase, provide them 
with information about the potentially deleterious 
effects of the drugs they are using, and care for any 
physical problems that may already be occurring. 
Such early identification should not have as its goal 
a punitive response. Rather, early identification 
should be undertaken in an epidemiologic spirit, 
that is, to identify the affected person so that the 
condition is not transmitted to others. The potential 
ramifications of drug use and the treatment avail
able can be explained to the user, who can then 
make an informed choice about personal health 
care. 

Young people who begin to abuse drugs are 
likely to come into contact with certain social 
agents: law enforcement personnel, family court of
ficers, social service workers, shelters for runaway 
youth, teachers, school guidance counselors, physi
cians and other medical personnel, recreation 
workers, and the clergy. These "gatekeepers" can 

Drug Dependence and Abuse 97 



Table 4. Costs of long-term drug treatment, United States, 1982 

No. o f Cost per 
Type of treatment patients• person ($)b Total cost ($) 

Drug-free: outpatient 95,874 $5,520 $529,224,480 
and residential 

Detoxification 5,146 3,000 15,438,000 

Methadone maintenance 72,010 2,200 158,422,000 

Other 449 

Total 173,479 $703,084,480 

• TotaJ number of persons in each treatment modality in federaUy funded treatment programs. (From 
personal communication from George Besd1ner, Treatment Researdl Division, National Institute on 
Drug Abuse.) 

b Costs per treatment type arc based on treatment costs in New York State. Although higher than in 
many other sta tes, the cos ts are comparable to those in states that have large populations of drug 
users. 

function as frontline fighters in the struggle for a 
healthier society. They should be trained to detect 
signs of drug abuse, should have the best possible 
training in counseling abusers, and should be part 
of a referral network geared toward providing the 
highest quality drug treatment, counseling, and 
medical care to those in need. 

The phrase " those in need" is critical. Not all 
users are abusers. While all users deserve attention, 
not all users need treatment. Many young people 
go through relatively brief periods of experimental 
and recreational drug use before moving on to full , 
healthy, and productive lives. Heavy-handed inter
vention with such persons would be ill considered 
and counterproductive. 

Early intervention should seek those in need of 
intervention, i.e ., those young people who are 
manifesting marked behavioral changes. These 
changes may be identified, for example, by teachers 
who observe that a good student is beginning to cut 
classes, fail exams, sleep in class, or speak in a 
slurred fashion. 

Improve and expand drug treatment ser
vices. Four recommendations to improve the 
quality of drug treatment have been selected for 
their potential to affect the health consequences of 
substance use immediately: (1) increase medical ser
vices, (2) make methadone available to those not 
formally enrolled in treatment programs, (3) in
crease focus on polydrug abuse, (4) implement a 
medical maintenance model. 

Medical services in many drug treatment pro
grams are scanty. Having physicians available at 
least half time would increase the potential services 
that drug treatment programs can offer. Treatment 
programs could be used as medical way stations 
where users of all ages could be offered medical ser
vices. Early treatment of infections and other drug-
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related illnesses could begin before the user seeks 
treatment, perhaps fores talling later health 
problems. Prenatal care could be offered to drug
abusing or addicted mothers, both to those already 
in treatment and to those not yet in treatment. 
Medical services could also be offered to the infants 
and children of these mothers . These programs 
could be valuable sources of information about 
drugs, hygiene, and treatment options. 

If methadone clinics offered short-term doses of 
methadone to addicts who are not immediately in
terested in treatment, not only might the addicts' 
criminal activity be reduced, if even for one day, 
but the dispensing of methadone could also be an 
opportunity to provide medical care and informa
tion to an addict population not currently in treat
ment. Other services, e.g. , education and coun
seling, which are often sought by drug users, could 
also be provided. The provision of these services 
might attract opiate users into treatment. 

Higher treatment enrollment could be achieved 
through greater financial commitment to drug treat
ment and through reorganization of existing pro
grams to direct minimal services to a specific popu
lation of users. We recommend pharmacy-style 
pickup of methadone for those who need limited 
services. This change would allow expanded ser
vice for those in need and would permit a larger 
number to be treated . 

Persons whose primary drug of abuse is mari
juana, cocaine, or barbiturates have difficulty 
finding treatment facilities for their problem. In ad
dition, many persons who enter treatment for 
heroin use are using three or more nonopiate sub
stances. Estimates of heavy alcohol consumption in 
methadone treatment populations range from 20 to 
50 percent.51•55•56 Understanding drug use as a mul
tifaceted problem will open treatment facilities to a 



wider range of users and enable these facilities to 
better serve their current patients. 

Certain drugs, such as barbiturates, necessitate 
hospitalization for detoxification. Access to such 
treatment is often available only as a follow-up to 
emergencies. Improved access to treatment pro
grams is essential to reducing mortalities from bar
biturate withdrawal. Currently, because they have 
little choice but self-medication, many barbiturate 
users, particularly the young, try to detoxify them
selves from these drugs, often with fatal conse
quences. 

Improve and expand employee assistance pro
grams. Many drug abusers are employed, and their 
work sites provide an excellent opportunity for in
tervention. Employers or other c;upervisory per
sonnel are usually in a good position to identify 
drug abuse at an early stage. For example, good 
workers may begin to arrive late and leave early, 
fail to adhere to established standards of produc
tivity, fall asleep on the job, become unusually ar
gumentative, or injure themselves unintentionally. 
Because most of them wish to remain employed, 
they have a special motivation to enter and succeed 
in treatment. 

The well-designed employee assistance program 
(EAP) includes a clear statement of policy about 
drug abuse, a referral system that ensures that em
ployees get the kind of treatment they need, and 
support for the employee's rehabilitative efforts. 
Such programs should maintain appropriate stan
dards of confidentiality, provide health insurance 
coverage for substance abuse treatment, and publi
cize these benefits. Every effort should be made to 
allow the employee to continue work while in treat
ment. Certain employees (e.g., single working 
mothers) may find it exceptionally difficult to attend 
treatment on their own time. Everything possible 
should be done to allow such employees to obtain 
treatment on company time. 

Expanded EAPs could also provide information 
and counseling to employees who fear that their 
children might have a developing drug problem. Fi
nally, because children of substance abusers are at 
high risk for becoming abusers, expanded pro
grams should encourage family therapy for drug
abusing employees. 

Decriminalize possession of paraphernalia and 
allow needles and syringes to be sold without pre
scription. Current laws promote needle sharing 
and continued use of the same needle by making 
the possession of equipment a crime and by prohib
iting the sale of needles and syringes without a pre
scription. These laws increase the likelihood of in
fection and contribute to higher health care costs. 

Intravenous drug users share needles essentially 
for three reasons. First, needle sharing is a social 
activity that bonds members of a drug-using group. 
Second, in those locations where needles and sy
ringes are not legally available, they are frequently 
obtained from friends, from other drug users who 
make money by "renting out" their "works," from 
a drug dealer, or from the "proprietor" of a 
"shooting gallery." Finally, IV drug users may be 
deterred from carrying paraphernalia by fear of ar
rest. Even though they may have clean needles at 
home, when they are out users may share the same 
needle. 

We recommend decriminalizing possession of 
needles and syringes and allowing over-the-counter 
sales. Such items, sold legally, should cost less than 
street addicts are now paying to "rent" or purchase 
them illicitly. Enactment of this recommendation 
would remove much of the legal and economic 
compulsion to share needles and could significantly 
reduce the spread of infectious disease in the fu
ture. 

Increase funding for youth programs. Participa
tion in groups and activities that are incompatible 
with drug use decreases the likelihood that a person 
will move from experimental to heavy drug use. For 
example, participation in theater, dance, or reli
gious activities may increase the person's "stake in 
conforrnity"57 and diminish the attraction of groups 
in which drug use is the norm. 

The recent financial cuts in extracurricular pro
grams in sports and the arts are costly errors. 
Youths who might otherwise be involved in such 
activities may choose drug taking as an alternative, 
particularly in urban areas where access to drugs is 
easy and organized alternatives are few. Funds for 
extracurricular activities for youths in these areas 
are a valid prevention strategy and will be cost ef
fective in the long run. 

Improve and expand existing data bases. To ob
tain better-quality information about the health im
pact of substance abuse, we recommend the fol
lowing: 

1. Modify criminal justice reporting systems to 
better measure the impact that drugs have on crim
inal violence. 

2. Modify health care reporting systems to better 
measure the impact that drugs have on physical 
dysfunction. 

Better understanding of the relationships be
tween substance use, criminal violence, and health 
problems will allow more informed prevention and 
treatment policies to be implemented. 

The authors are grateful to the many individuals who ~hared 
their time, data, and experbse with us. Special thanks are due to 
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Infectious and Parasitic Diseases 
John V. Bennett, M.D., Scott D. Holmberg, M.D. , 
Martha F. Rogers, M.D ., and Steven L. Solomon, M.D. 

Most of the health problems identified in Closing the 
Gap relate directly or indirectly to infectious dis
eases. Infections and infection-related deaths are 
important contributors to circulatory, respiratory, 
and gastrointestinal diseases, to infant morbidity 
and mortality, and to arthritis. Infections also play 
an important role in morbidity and mortality that 
may complicate unintentional injuries, malig
nancies, attempted homicides or suicides, and dia
betes mellitus. Microbial agents probably play a 
crucial role in dental caries and periodontal disease. 
Further, in the past few years viruses have been 
found to cause malignancies in humans, and other 
oncogenic viruses will no doubt be identified. Be
cause of these interrelationships, the information in 
this report overlaps with and complements infor
mation in other position papers of the Carter Center 
Health Policy Project. 

The effective control of each health problem will 
reduce the morbidity and mortality associated with 
infectious disease. Conversely, improvements in 
infection prevention and treatment will reduce the 
morbidity and mortality associated with other 
health problems. 

DATA SELECTION 

Infectious and parasitic diseases occupy the Inter
national Code of Diseases (ICD) codes 1-113, but at 
least 125 additional specific ICD codes reflect infec
tions. Indeed, only 17 percent of all deaths from in
fections can be identified within JCD codes 1- 113. 
Some ICD codes represent entities that are not 
always caused by infectious agents (for example, 
bronchitis), and some codes encompass situations 
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in which infections may be either primary events or 
secondary to other inciting episodes (for example, 
peritonitis). These deficiencies in classification 
make it difficult to obtain a clear picture of the true 
magnitude of infections from data systems based on 
ICD codes. For this reason, we relied on other data 
to estabUsh the burden of illness caused by infec
tions. 

To estimate the negative impact of infectious dis
eases in the United States, we first divided all infec
tious diseases into mutually exclusive groupings, 
then used published material and survey data from 
the National Center for Health Statistics to derive 
morbidity and mortality estimates for each 
grouping. The groupings were then combined to 
give totals for all infectious diseases. We refer to 
this information as the consultants' data. (The de
tails of this data set are presented in a 361-page ap
pendix which is on file with the Carter Center.) 

The second group of data, referred to as CDC 
Survey Data, was collected from experts in the 
various divisions of the Center for Infectious Dis
eases and the Center for Prevention Services, 
Centers for Disease Control (CDC). Data were pro
vided in 1985 on the current incidence of symptom
atic infections, current and estimated future case
fatali ty ratios a ttributable to these infections, and 
current and estimated future overall efficiency in 
preventing infections caused by 117 specific micro
bial agents or agent groupings (Table 1, first five 
columns). Estimates included the morbidity and 
mortality averted by use of all applicable interven
tion strategies in both the public and private 
sectors. Estimates are given of current effectiveness 
as well as likely future effectiveness deriving from 
known or likely upcoming improvements in the ef
fectiveness of various intervention strategies. Esti
mates of the effectiveness of prevention efforts vary 
in reliability. In some instances, such as nosocomial 
infections, these estimates are well established. In 
other instances, such as rotaviruses, they are based 
on the assumed efficacy of a yet-to-be-fully-devel-



oped vaccine. Some estimates represent solely the 
cautious guesses of experts. 

The data provided in the CDC survey were then 
used to derive additional parameters by which pre
vention could be assessed as described in Table 2. 
The resulting estimates of the numbers of cases and 
deaths prevented now and in the future and other 
derivative data appear in the last nine columns of 
Table 1. 

The 117 specific infections or infection groupings 
were assigned subsequently to appropriate, mutu
ally exclusive etiologK groups and to one or more of 
13 additional infection categories that were not nec
essarily mutually exclusive (Table 3). In some in
stances, such as thl: category "zoonotic, " all infec
tions potentially transmissible from animals to 
humans were included. In other instances, such as 
the category "foodborne," the proportion of each 
specific infection acquired in that fashion was esti
mated as indicated in Table 3, and only that propor
tion of overall morbidity and mortality attributable 
to foodborne acquisition was included under the 
"foodbome" heading. "Vaccine-preventable" infec
tion data could not be apportioned reliably in this 
fashion, although it is recognized that the vaccine 
itself may sometimes not be responsible for all pre
vented cases (e.g., an thrax). 

In general, the CID survey data underestimated 
the overall magnitude of infections compared with 
the consultants' data, since not all known specific 
infectious agents were included in the survey re
sults, and clinically diagnosed infections of known 
and unknown causes were encompassed in the 
consultants' data. Thus, we have relied primarily 
on the consultants' data for estimates of negative 
impact and on the CDC survey data for prevention 
estimates. 

SCOPE OF THE PROBLEM 

The consultants' data indicate that more than 740 
million infectious disease events and nearly 200,000 
attributable dc01ths occur annually in the United 
States (Table 4). Included in the total incidence are 
infections that, although not life threatening for 
persons who have normal host defenses, may result 
in days lost from work (or other major activities) or 
that incur a direct financial burden. The total 
number of deaths attributed to infectious diseases 
includes those cases for which either prevention or 
successful treatment would have prolonged the life 
of the affected person. 

We estimate that each year infectious diseases re
sult in more than 2 million years of life lost before 

the age of 65, more than 52 million hosp1tal days, 
and nearly 2 billion days lost from work, school, 
and other major activities. The total direct cost of 
infectious diseases- not including the cost of 
deaths, lost wages and productivity, reactions to 
treatment, or other indirect costs-exceeds $17 bil
lion annually. 

The leading contributors to these negative im
pacts, as assessed from the CDC survey data, are 
listed by nonexclusive category in Table 5. The five 
most LIDportant contributors to mortality from in
fections, in decreasing order of magnitude, are: bac
terial infections, lower respiratory infections (pneu
monia and influenza), nosocomial infections, vac
cine-preventable infections, and viral infections. 
The five major causes of symptomatic infections, in 
decreasing order of magnitude of cases, are: viral, 
upper respiratory, cutaneous, vaccine-preventable, 
and bacterial infections. 

The annual monetary costs of infectious diseases 
derive largely from the cost of hospital care. Noso
comial infections themselves account for the 
greatest direct costs; they complicate the course of 
recovery among hospitalized patients, increase the 
severity of illness, increase mortality, or prolong 
hospital stay, thus adding substantially to the con
sumption of expensive hospital services. 

The consultants' data indicate that nosocomial in
fections account for almost 12 million excess hos
pital days annually and pose direct costs of close to 
$3.5 billion. Enteric and lower respiratory infections 
account for 9 million and 7.5 million hospital days, 
respectively, and are estimated to involve direct 
costs of $3 billion and more than $2 billion, respec
tively. Genitourinary tract infections, soft-tissue in
fections, and upper respiratory infections are not 
major causes of death. However, they result in ap
preciable costs for outpatient care. Approximately 
$5 billion was spent on genitourinary tract and 
upper respiratory infections, and $2 billion on soft
tissue infections. 

ESTIMATES OF PREVENTION GAPS 

We can prevent many additional infections every 
year simply by expanding our current efforts in 
prevention and utilizing recent technological ad
vances. Specific infections or infection groupings 
where more than a million additional future cases 
may be preventable each year include infections 
caused by rotaviruses, enteroviruses, Norwalk and 
other 27-nanometer particles, campylobacter, salmo
nella, and toxoplasma (Table 1, column 12 minus 
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Table 1. Domestic infections, United States, 1985 

Disease Current 

Case/fatality 
ratio (o/o)b Effectiveness< Deaths 

or agent incidence" Now Future Now Future now 

Bacterial 
Chlamydia neonatal 50,000 0.0001 0.0001 0 35 0 
Psittacosis 700 1.0 0.5 40 50 7 
Trachoma 100 0.0 0.0 50 50 0 
Mycoplasma pneumonia 1,000,000 0.01 0.01 0 1 100 
Anthrax 1 5.0 5.0 99 99 0 
Bacillus cereus 5,000 0.0 0.0 80 84 0 
Botulism incl. infants 200 4.0 2.0 99 99.3 8 
Brucellosis 400 0.5 0.5 97 99 2 
Campylobacteriosis 2,100,000 0.1 0.02 75 95 2,100 
Chancroid 4,000 0.0005 0.0001 50 80 0 
Chlamydia trach. gen. inf. 2,200,000 0.05 0.02 5 50 1,100 
Cholera 25 1.0 0.0 95 98 3 
Oost. perfringens 10,000 1.0 0.0 80 85 100 
Dial. pyrogen, py. reac. , sep. 5,000 0.1 0.08 10 15 5 
Diphtheria 10 10.0 3.0 > 99.9 > 99.9 1 
E. coli-enteric. 200,000 0.2 0.1 90 98 400 
End. bact.- aer. and anaer. 10,000 0.05 0.05 10 10 5 
Gardnerella vaginale inf. 6,000,000 0.0 0.0 1 10 0 
Gonococcal infection 2,000,000 0.05 0.02 40 65 1,000 
H . influ. incl. menin. 20,000 5.0 5.0 3 75 1,000 
Legionellosis 75,000 15.0 15.0 3 12 11,250 
Leprosy 400 1.5 1.0 4 4 6 
Leptospirosis 1,100 3.0 1.0 55 60 33 
Listeriosis 220 12.5 12.5 1 35 28 
Meningococcal inv. 6,000 10.0 10.0 4 50 600 
Misc. unclass. 1,000 0.05 0.05 0 1 1 
Miscellaneous enteric 200,000 1.0 0.5 50 80 2,000 
Miscellaneous zoonotic 2,000 1.0 0.5 5 10 20 
Mycobacteria nontb. 10,000 0.5 0.4 1 2 50 
Mycoplasma hom. genital 100,000 0.002 0.001 1 25 2 
Mycoplasma/urea plasma 250,000 0.001 0.001 1 7.5 3 
Pasteurella multocida 14,000 0.25 0.2 20 25 35 
Pertussis 34,000 0.2 0.2 80 85 68 
Plague 50 15.0 10.0 50 75 8 
Pneumococcal invasive 400,000 8.0 6.0 4 55 32,000 
Relapsing FVR.- tick/louse 264 0.5 0.5 5 5 1 
Rickettsioses 2,000 5.6 5.0 5 10 112 
S. aureus-TSS 4,500 3.0 1.5 75 90 135 
S. aureus excl. TSS 8,900,000 0.08 0.05 3 5 7,120 
Salmonellosis, nontyphi. 2,000,000 0.1 0.05 80 95 2,000 
Shigella 300,000 0.2 0.2 55 75 600 
Strep. Group A 10,000,000 0.03 0.02 1 1.5 3,000 
Strep. Group B neonatal 7,000 20.0 15.0 5 25 1,400 
Syphilis 70,000 0.08 0.01 75 85 56 
Tetanus 150 30.0 30.0 98 99 45 
Tuberculosis 27,000 5.0 4.0 40 40 1,350 
Tularemia 402 1.0 0.8 15 17 4 
Typhoid 600 6.0 5.5 95 99 36 
Vibrio in£. excl. cholera 10,000 4. 0 2.0 80 95 400 
Yersiniosis excl. plague 5,000 0.05 0.04 0.5 2 3 

Fungal 
Actinomycotic diseases 1,400 5.0 4.0 10 10 70 
Aspergillosis 2,300 7.0 4.0 5 5 161 
Bias tomycosis 100 7.0 4.0 5 5 7 
Candidiasis 4,000 10.0 2.0 5 5 400 
Chromoblastomycosis 50 0.0 0.0 5 5 0 
Coccidioidomycosis 8,000 4.0 2.0 10 10 320 
Cryptococcosis 1,000 10.0 10.0 4 4 100 
Dermatophytoses 18,000,000 0.0 0.0 1 1 0 
Histoplasmosis 10,000 1.0 1.0 5 7 100 
Mycetomas 25 0.0 0.0 0 0 0 
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Preventable 
Without prevention With prevention annually<~ Future incidence• 

Cases Deaths Cases Deaths Cases Deaths Cases Deaths 
Bacterial 

Chla. neon. 50,000 0 0 0 17,500 0 32,500 0 
Psittacosis 1,167 12 467 45 583 9 584 3 
Trachoma 200 0 100 0 100 0 100 0 
Mycopl. pneu. 1,000,000 100 0 0 10,000 1 990,000 99 
Anthrax 100 5 99 5 99 5 1 0 
B. cereus 25,000 0 20,000 0 21,000 0 4,000 0 
Bot. in infant 20,000 800 19,800 792 19,860 797 140 3 
Brucellosis 13,333 67 12,933 65 13,200 66 133 1 
Campylobact. 8,400,000 8,400 6,300,000 6,300 7,980,000 8,316 420,000 84 
Chancroid 8,000 0 4,000 0 6,400 0 1,600 0 
Chla. tra. gen. 2,315,789 1.158 115,789 58 1,157,894 926 1,157,895 232 
Cholera 500 5 475 2 490 5 10 0 
C. perfring. 50,000 500 40,000 400 42,500 500 7,500 0 
Dial. pyro.-sep. 5,556 6 556 1 833 2 4,723 4 
Diphtheria 15,000 1,500 14,990 1,499 14,990 1,500 10 0 
E. coli.-ent. 2,000,000 4,000 1,800,000 3,600 1,960,000 31960 401000 40 
End. bac.-Ae&An 111111 6 11111 1 11111 1 101000 5 
Gardner . vag. 6,060,606 0 601606 0 6061060 0 514541546 0 
Gonococcus 31333,333 11667 1,3331333 667 2,1661666 11434 111661667 233 
H. inf. in men 201619 11031 619 31 15,464 773 51155 258 
Legionellosis 771320 11,598 21320 348 9,278 11392 681042 10,206 
Leprosy 417 6 17 0 16 2 401 4 
Leptospirosis 2,444 73 1,344 40 1,467 63 977 10 
Listeriosis 222 28 2 0 78 10 144 18 
Meningo. inv. 61250 625 250 25 3, 125 312 31125 313 
Misc. unclass. 11000 1 0 0 10 1 990 0 
Misc. ent. 4001000 4,000 2001000 21000 320,000 3,600 801000 400 
Misc. zoo. 21105 21 105 1 211 12 11894 9 
Mycobac. nontb. 101101 51 101 1 202 11 91899 40 
Mycop. hom. gen. 1011010 2 11010 0 25,252 1 75,758 1 
Mycop./ureapla. 252,525 3 21525 0 181939 1 2331586 2 
Pasteur . multoc. 17,500 44 3,500 9 4,375 18 131125 26 
Pertussis 1701000 340 1361000 272 144,500 289 251500 51 
Plague 100 15 50 7 75 12 25 3 
Pneumo. inv. 416,667 331333 16,667 1,333 229,167 221083 187,500 11,250 
Relap. fever 278 1 14 0 14 0 264 1 
Rickettsioses 2,105 118 105 6 210 23 11895 95 
S. aur.-TSS 181000 540 13,500 405 16,200 513 11800 27 
S. aur. ex TSS 9,1751258 7,340 2751258 220 4581763 21982 817161495 41358 
Salm.-nontypht. 1010001000 10,000 81000,000 8,000 9' 500' 000 91750 5001000 250 
Shigellosis 6661667 1,333 3661667 733 5001000 1,000 166,667 333 
Strep. gp. A 1011011010 31030 101,010 30 1511515 11040 919491495 1,990 
Strep. gp. B nco 71638 11528 638 128 11974 678 51664 850 
Syphilis 2801000 224 2101000 168 2381000 220 421000 4 
Tetanus 7,500 21250 71350 21205 71425 21227 75 23 
Tuberculosis 451000 21250 181000 900 181000 1,170 271000 1,080 
Tularemia 473 5 71 1 80 2 393 3 
Typhoid 12,000 720 11,400 684 11,880 n3 120 7 
Vibrio ex. chol. 501000 21000 401000 11600 47,500 11950 2,500 50 
Yersinio ex. pl. 51025 3 25 0 100 1 41925 2 

Fungal 
Actinomycosis 1,556 78 156 8 156 22 1,400 56 
Aspergillosis 2,421 169 121 8 121 77 21300 92 
Blastomycosis 105 7 5 0 5 3 100 4 
Candidiasis 41211 421 211 21 211 341 4,000 80 
Chromoblastomy. 53 0 3 0 3 0 50 0 
Coccidioidomyc. 8,889 356 889 36 889 196 8,000 160 
Cryptococcosis 11042 104 42 4 42 4 11000 100 
Dermatophytos. 1811811818 0 181,818 0 181,818 0 181000,000 0 
Histoplasmosis 101526 105 526 5 737 7 91789 98 
Mycetomas 25 0 0 0 0 0 25 0 
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Table 1. Continued 

Disease Current 

Case/fatality 
ratio (o/o)b Effectivenessc Deaths 

or agent incidence" Now Future Now Future now 
Paracoccidioidomycosis 2 0.0 0.0 0 3 0 
Sporotrichosis 200 6.0 4.0 3 4 12 
Zygomycosis 

Nosocomial 
100 15.0 15.0 0 5 15 

Acute care 2,200,000 1.2 1.2 6 32 26,400 
Chron. care 1,900,000 1.3 

Parasitic 
1.3 1 16 24,700 

Amebiasis 12,000 0.3 0.01 50 50 36 
Ascariasis 50,000 0.1 0.01 20 50 50 
Babesiosis 20 10.0 10.0 10 10 2 
Cryptosporidiosis 50 50.0 50.0 20 50 25 
Echinococcosis 200 1.5 0.75 50 60 3 
Filariasis 300 0.001 0.001 0 0 0 
Flukes 9,000 0.001 0.0001 0 0 0 
Giardiasis 120,000 0.0001 0.0001 50 90 0 
Hookworm 200 0.0001 0.0001 90 95 0 
Leishmaniasis 35 0.1 0.1 0 0 0 
Malaria 2,500 1.0 1.0 75 98 25 
MeningoencephaJ., amoebic 4 99.99999 50.0 0 10 4 
Pediculosis 9,000,000 0.0 0.0 10 10 0 
Pneumocystis 600 20.0 1.0 90 90 120 
Scabies 10,000,000 0.0 0.0 1 1 0 
Schistosomiasis 1,000 0.001 0.0001 75 90 0 
Strongyloidiasis 10,000 1.0 1.0 1 20 100 
Taeniesis/cysticercosis 1,000 1.0 0.2 50 80 10 
Toxocariasis VLM 10,000 0.0001 0.0001 1 80 0 
Toxoplasma congenital 3,000 15.0 2.0 5 50 450 
Toxoplasmosis excl. cong. 2,300,000 0.0001 0.0001 5 50 2 
Trichinosis 100,000 1.0 0.001 10 90 1,000 
Trichomoniasis 5,000,000 0.0 0.0 5 10 0 
Trypanosomiasis, African 2 10.0 5.0 0 0 0 
Trypanosomiasis, Amer. 1 10.0 5.0 0 0 0 

Viral 
Adenovirus 10,000,000 0.01 0.01 10 15 1,000 
CMV congenital 1,900 15.0 10.0 30 60 285 
Colorado tick fever 2,500 0.01 0.01 1 20 0 
Corona virus 18,080,000 0.0 0.0 0 0 0 
Dengue-classical 46 0.0 0.0 25 60 0 
Encephalitides, N.A. 5,000 12.0 1.0 20 75 600 
Enteroviral dis.- nonpolio 6,000,000 0.001 0.0001 50 80 60 
Hepatitis A 48,000 0.3 0.3 40 50 144 
Hepatitis B 128,000 3.0 3.0 15 80 3,840 
Hepatitis non-A non-B 50,000 0.4 0.4 0 15 200 
Herpes simplex (gen.) 400,000 0.00001 0.00001 5 30 0 
HIV 80,000 10.0 10.0 20 50 8,000 
HSV neonatal 1,000 50.0 20.0 30 80 500 
Influenza 20,000,000 0.005 0.005 5 7.5 1,000 
Lymphocytic choriormenin. 200 1.0 0.01 10 10 2 
Measles 2,500 O.Ql O.Ql > 99.9 > 99.9 0 
Mumps 10,000 0.004 0.004 99.6 99.9 0 
Norwalk/other 27 nmpar. 6,000,000 0.0001 0.0001 30 50 6 
Papilloma virus 3,000,000 0.001 0.001 0 0 30 
Poliomyelitis 7 10.0 10.0 99.9 99.9 1 
Rabies 10 99.0 99.0 99 99 10 
Rhinovirus 125,000,000 0.00001 0.00001 10 10 13 
Rotavirus 8,000,000 0.01 0.01 0 50 800 
Rubella congenital 70 50.0 50.0 99 100 35 
Rubella excl. congenital 20,000 0.0001 0.0001 98.6 99.9 0 
Varicella 3,500,000 0.003 0.0002 0 2 105 
Virus, respira tory sync. 7,000,000 0.005 0.005 0 30 350 
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With current Preventable 
Without prevention prevention annually<~ Future incidence• 

Cases Deaths Cases Deaths Cases Deaths Cases Deaths 

Paracoccidioid. 2 0 0 0 0 0 2 0 
Sporotrichosis 206 12 6 0 8 4 198 8 
Zygomycosis 100 15 0 0 5 1 95 14 

Nosocomial 
Acute care 2,340,426 28,085 140,426 1,685 748,936 8,987 1,591,490 19,098 
Chron. care 1, 919,192 24,950 19,192 250 307,070 3,992 1,612,122 20,958 

Parasitic 
Amebiasis 24,000 72 12,000 36 12,000 71 12,000 1 
Ascariasis 62,500 63 12,500 13 31,250 60 31,250 3 
BabesiOSIS 22 2 2 0 2 0 20 2 
Cryptosporidio 63 32 13 7 31 16 32 16 
Echinococcosis 400 6 200 3 240 5 160 1 
Filariasis 300 0 0 0 0 0 300 0 
Flukes 9,000 0 0 0 0 0 9,000 0 
Giardiasis 240,000 0 120,000 0 216,000 0 24,000 0 
Hookworm 2,000 0 1,800 0 1,900 0 100 0 
Leishmaniasis 35 0 0 0 0 0 35 0 
Malaria 10,000 100 7,500 75 9,800 98 200 2 
Meningoenc.-amo. 4 4 0 0 0 2 4 2 
Pediculosis 10,000,000 0 1,000,000 0 1,000,000 0 9,000,000 0 
Pneumocystis 6,000 1,200 5,400 1,080 5,400 1,194 600 6 
Scabies 10,101,010 0 101,010 0 101,010 0 10,000,000 0 
Schistosomiasis 4,000 0 3,000 0 3,600 0 400 0 
Strongyloidiasis 10,101 101 101 1 2,020 20 8,081 81 
Taeniasis/cys. 2,000 20 1,000 lO 1,600 19 400 1 
Toxocara vim. 10,101 0 101 0 8,081 0 2,020 0 
Toxoplas. cong. 3,158 474 158 24 1,579 442 1,579 32 
Toxopla. ex. con. 2,421,053 2 121,053 0 1,210,526 1 1,210,527 1 
Trichinosis lll,lll 1,111 11,111 111 100,000 1,111 11, 111 0 
Trichomoniasis 5,263,157 0 263, 157 0 526,316 0 4,736,841 0 
Trypanosom.-Af 2 0 0 0 0 0 2 0 
Trypanosom.-Am 1 0 0 0 0 0 1 0 

Viral 
Adenovirus 11 ,111,111 I, 111 1,111,111 111 1,666,667 167 9,444,444 944 
CMV congenital 2,714 407 814 122 1,629 298 1,085 109 
Colorado tk. fv. 2,525 0 25 0 505 0 2,020 0 
Corona virus 18,080,000 0 0 0 0 0 18,080,000 0 
Dengue- classic 61 0 15 0 37 0 24 0 
Encephaliti.-NA 6,250 750 1,250 150 4,688 734 1,562 16 
Enterov. non-po. 12,000,000 120 6,000,000 60 9,600,000 118 2,400,000 2 
Hepatitis A 80,000 240 32,000 96 40,000 120 40,000 120 
Hepatitis B 150,588 4,518 22,588 678 120,471 3,614 30,117 904 
Hepa. non-A non-B 50,000 200 0 0 7,500 30 42,500 170 
Herpes sim.-gen. 421,053 0 21,053 0 126,316 0 294,737 0 
HIV 100,000 10,000 20,000 2,000 50,000 5,000 50,000 5,000 
HSV neonatal 1,429 714 429 214 1,142 657 287 57 
lnfluenza 21,052,632 1,053 1,052,632 53 1,578,947 79 19,473,685 974 
Lymph. choriom. 222 2 22 0 22 2 200 0 
Measles 3,500,000 350 3,497,500 350 3,497,500 350 2,500 0 
Mumps 2,500,000 100 2,490,000 100 2,497,500 100 2,500 0 
Nor .loth. 27 nmp. 8,571,429 9 2,571,429 3 4,285,714 5 4,285,715 4 
Papillomavirus 3,000,000 30 0 0 0 0 3,000,000 30 
Poliomyelitis 7,000 700 6,993 699 6,993 699 7 1 
Rabies 1,000 990 990 980 990 980 10 10 
Rhinovirus 138,888,889 14 13,888,889 1 13,888,889 2 125,000,000 12 
Rota virus 8,000,000 800 0 0 4,000,000 400 4,000,000 400 
Rubella congen. 7,000 3,500 6,930 3,465 7,000 3,500 0 0 
Rubella ex. con. 1,428,571 1 1,408,571 1 1,427,142 1 1,429 0 
Varicella 3,500,000 105 0 0 70,000 98 3,430,000 7 
Virus-resp. syn . 7,000,000 350 0 0 2,100,000 105 4,900,000 245 

Data from CDC surve~ d Assuming future effectiveness and case-fatality ratios. 
• Estimated true annua number of clinically s1gmficant m.fections. ' Unprevented morb1ctity and mortality. 
b Attributable to the infection. 
c ~otaJ ~ffectiven<:ss, in percent, of all public and private interven-

hons m preventing cases. 



column 10). Similarly, more than a thousand addi
tional deaths might be preventable each year by im
proved prevention of infections caused by pneumo
cocci, HIV-1 (human immunodeficiency virus-type 
1), hepatitis B, Staphylococcus aureus, campylobacter, 
salmonella, and miscellaneous bacterial enteric 
pathogens (Table 1, column 13 versus column 11). 

Similar analyses can be applied to categories of 
infection (Figure 1). Substantial increments are pos
sible in the number of prevented cases of enteric (13 
million), viral (12.9 million), bacterial (6.6 million), 
vaccine-preventable (5.4 million), zoonotic (4.3 mil
lion), foodborne (3.5 million), lower respiratory (3.0 
million), and sexually transmitted infectious dis
eases (2.9 million). Marked increases in the propor
tion of infections prevented (cases prevented in the 
future divided by cases prevented now) are envi
sioned for nosocomial infections (6.9-fold), menin
gitis (5.1-fold), perinatal infections (3.4-fold but not 
sh own in Figure 1 because numbers are too small 
for the scale used), lower respiratory infections 
(3.3-fold ), sexually transmitted infections (2.5-fold), 
and day-care-center-related infections (2.4-fold). 

Impressive gains in the numbers of deaths pre
vented (in decreasing order) can be achieved 
(Figure 2) with bacterial diseases (35, 900), vaccine-

Table 2. Derivations of additional parameters 
from CDC survey data 

Deaths now 

Cases in absence of 
prevention 

Deaths in absence 
of prevention 

Cases prevented 
now 

Deaths prevented 
now 

Cases prevented in 
the future 

Future annual cases 

Future annual 
deaths 

Deaths prevented in 
the future 

= (current cases) (current case
fatality ratid'·b) 

= (current cases) -:- (1 - current 
effectiveness") 

= (cases in absence of 
prevention) (current case-fatality
ratio") 

= (cases in absence of 
prevention) (current effectiveness") 

= (deaths in absence of 
prevention) - (deaths now) 

= (cases in absence of 
prevention) (future effectivenesst) 

= (cases in absence of 
prevention) - (cases prevented 
in the future) 

= (future annual cases) (future 
case-fatality-ratio") 

= (deaths in absence of 
prevention) - (future annual 
deaths) 

• Expressed as a decimal. 
b Italics: data provided by CDC survey. 
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preventable infections (25,300), lower respiratory 
infections (23,300), and nosocomial infections 
(11,100). The largest proportional gains in deaths 
prevented are envisioned with meningitis (10.5-
fold), fungal infections (7.0-fold), nosocomial infec
tions (6.8-fold), lower r espiratory infections 
(6.7-fold), cutaneous infections (5.9-fold), day-care
center-related infections (4.2-fold), and vaccine-pre
ventable infections (3.1-fold). 

Prevention of infection translates readily into eco
nomic savings. The results of applying current and 
achievable effectiveness in preventing cases (from 
CDC survey data) to negative impacts (from the 
consultants' data) are depicted in Figure 3. Despite 
impressive accomplishments in prevention, sub
stantial gaps between what we are achieving and 
what we could achieve in preventing infection re
main. For example, we estimate that an additional 
$1.3 billion in direct costs, 56 million cases of infec
tion, 3.2 million hospital days, and 144 million dis
ability days could be saved merely by broader ap
plication of available or soon-to-be-available inter
ventions. 

The estimated gaps between current and future 
achievements in preventing deaths and reducing 
the number of years of life lost are shown in Figure 
4. An additional 80,000 deaths and nearly 1 million 
years of life lost may be saved annually. Indeed, 
more than twice as many deaths as are annually 
prevented now are likely to be prevented in the fu
ture. These gains result both from improved pri
mary prevention of cases and from improved diag
nosis and trea tment of cases that do occur. How
ever, such gains could occur simultaneously with 
and be offset by increases in unprecedented deaths 
from any expanding lethal infection problem. Only 
HIV infections are foreseen to pose such a threat. 

NARROWING THE GAPS 

Each prevention estimate in the foregoing material 
depends on the composite efficacy of applicable in
terventions. Thus, a detailed scrutiny of each inter
vention capable of preventing morbidity or mor
tality from infection seems appropriate. 

Intervention strategies for preventing infectious 
diseases can be divided into two basic groups: (1) 
strategies that are generically applicable to all infec
tious diseases (indeed, to all diseases), such as dis
ease surveillance, epidemiologic investigations, 
diagnosis, and treatment; and (2) strategies that are 
applicable to subsets of iniectious diseases, such as 
immunization, chemo- or immunoprophylaxis, 



screening, contact tracing, control of environmental 
sources and vehicles (food, water, air, medical de
vices), control of insect and animal reservoirs and 
vectors, isolation precautions and quarantine, and 
behavior modification. These 12 strategies interact 
synergistically with each other. 

Rapid and accurate identification, both of indi-

vidual cases and of clusters of disease, is important 
in preventing new cases as well as in initiating early 
and appropriate treatment of those who are already 
ill. The potential for the rapid identification of spe
cific infectious diseases has been greatly enhanced 
in recent years by developments in the microbi
ology laboratory and by the revolution in data pro-

Table 3. Domestic infections, United States, 1985: percentage attributed to various infection categories 

Pneu· 
moma 
and 
lower Upper 

Dt~ase o r respt- re~pt· Peri- Zoo- Cuta- Food- Water- Mcmn- VL>ctor- Day \accine 
dgcnt ratory ratory natal nobc neou~ borne Entenc borne STD gttt' borne care preventable 

Badcnal 
Chlamydta neonatal 100 100 
Pst ttacm.ts 100 100 
1 rachoma 100 
Mycoplasma pneumonta 100 
Anthrax 100 100 
Bacillu~ cercus 100 100 
Botulism mel. infants 90 100 
Brucellosts 100 5 
Campylobactcno~ts 100 100 100 IS 
Chancrotd 100 
Chlamydta trach. gcn mf 100 
Cholera 100 100 
Clost. pcrfrmgcns 100 100 
Dial. pyrogen, py. rca c., sep. 
Diphtheria 100 100 
E. coli- enteric. 25 100 75 5 
End. bact.-acr. and anaer. 50 5 
Gardnerella vag tnale tnf 100 
Gonococcal tnfection 100 
H mflu. inc! memn 12 50 30 100 
LegtOnellosis 98 
Leprosy 100 
Leptosp•ros'' 100 
ustenos~ 100 60 
Menmgococcal tnv 80 5 100 
Misc. unclass. 1 
Miscellaneous entcnc 95 100 ;; 
Mtscellan<.'Ous .wonoltc 100 
Mycobacteria nontb. 20 
Mycoplasma hom gcnttal 100 
Mycoplasma urcaplasma 100 
Pa~teurella multoctda 100 
Pertussu. 100 0.5 100 
Plague 20 100 10 100 
Pneumococcal mvastvc 95 5 5 100 
Relapsmg FVR tickdou~ 100 100 
Rickettsio~es 100 
5 . au.reus- TSS 
S aurE'us t•xcl TSS 75 17 2 
Salmoncllos". nontyphi. 100 % 100 3 I 
Shtgella 30 100 10 25 
Strep Group A I 75 25 5 l 2 
Strep. Group 8 nt'Onat.1J 20 100 50 
Syphilis 100 
Tet.1n~ 100 
Tubcrculosts 85 0.6 
Tularemia 100 100 
Typhotd 80 100 10 
Vibno tnf. excl cholera 90 100 10 
Yersmtosts excl. plague 100 65 35 

Fungal 
Actinomycotic dtseascs 
AspergJilosts 100 
Blas tomycosts 95 
CandidiaSIS 5 
Chromoblastomycosts 100 
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Table 3. Continued 

Pneu-
monia 
and 
lower Upper 

Disease or res pi- resp•- Pen- Zoo- Cuta- Food- Water- Menin- Vector- Day Vacane 
agent ratory ratory natal nolle neous borne Enteric borne STD gitis borne care preventable 

Coccidioidomycosis 100 
Cryptococcosis 60 
Dermatophytoses 100 5 
Histoplasmosis 100 
Mycetomas 100 
Paracocddtoidomycosis 100 
Sporotrichosis 100 
Zygomycosis 100 

Nosoconual 
Acute care 15 6 
Chron. care 11 16 8 

Parasibc 
Amebiasis 100 0.5 
Ascariasis 100 5 
Babesiosis 100 
Cryptosporidiosis 100 2 
Echinococcosis 100 
Filariasis 100 
Flukes 100 
Giardmsis 100 60 15 
Hookworm 100 
Leishmaniasis 90 100 
Malaria 100 100 
Meningoencephal., amoebic 100 
Pediculosis 100 0.5 
Pneumocystis 100 
Scabies 100 0.5 
Schistosomiasis 
Strongyloidiasis 100 
Taeniesislcysticercosis 100 
Toxocariasis VLM 100 
Toxoplasma congenital 100 
Toxoplasmosis excl. cong. 100 
Trichinosis 100 100 
Trichomoniasis 100 
Trypanosomiasis, African 100 
Trypanosomiasis, Amcr. 100 

Viral 
Adenovirus 100 2 100 
CMV congenital 100 
Colorado tick fever 100 
Corona virus 100 
Dengue-classical 100 
Encephalitides, N .A. 100 
Enteroviral dis.-nonpolio 100 2 
Hepatitis A 10 100 15 
Hepatitis B 100 
Hepatitis non-A non-B 
Herpes simplex (gen .) 100 100 
HJV 1 75 
HSV neonatal 100 
Influenza 100 100 
Lymphocytic choriormerun . 100 95 
Measles 100 100 
Mumps 100 100 
Norwalk/other 27 nmpar. 100 5 0.5 
Papilloma virus 100 5 
Poliomyelitis 100 100 
Rabies 100 100 
Rhinovirus 100 
Rota virus 100 10 100 
Rubella congenital 100 100 
Rubella exd. congenital 100 100 
Varicella 100 
Virus, respiratory sync. 100 5 
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Table 4. The annual negative impact of infections, 
United States: consultants' data 

Cases 
Deaths 
Years lost before the age of 65 
Hospital days 
Disability days• 
Cost/' 

742,248,261 
194,704 

2,192,370 
42,029,624 

1,901,847,705 
$17,191,400,000 

• Days lost from work, school, pre~chool, or housl•kceping. 
b Excludes costs of death, sequelae of mfecttons, home care, and 

reactions to treatment. 

cessing. Advances in molecular biology and micro
bial genetics have led to the development of rapid, 
sens1hve, and spedfic diagnostic tests, and addi
tional discoveries are imminent. 

Surveillance and epidemiologic investigations es
tablish risk factors for disease by defining the 
sources of infection, the means by which the caus
ative agent is spread, and the host factors that make 
people susceptible to infection. Surveillance iden
tifies new problems, focuses control efforts, and 
provides a means to monitor the effectiveness of 
control efforts. 

Our ability to perform surveillance has been 
greatly enhanced by advances in data processing, 
which permit rapid transmission of data among 
public health agencies and health care providers 
and allow for immediate analysis of large amounts 

CASES IN MILLIONS 

10 15 20 25 30 

Table 5. Current annual impacts by infection 
category, United States: CDC survey data 

Infection group 

Bacterial 
Cutaneous 
Day-care-related 
Enteric 
Food-borne 
Fungi 
Meningitis 
Nosocomial 
Parasitic 
Perinatal 
Pneumonia and lower respiratory 
Sexually transmitted 
Upper respiratory 
Vaccine-preventable 
Vector-borne 
Viral 
Water-borne 
Zoonotic 

• Rounded to the nearest 100. 
b Rounded to the nearest 1,000. 

Deaths" 

68,200 
11,800 

2,600 
10,800 
9,100 
1,200 
3,500 

51,100 
1,800 
2,800 

52,000 
8,200 
3,300 

40,400 
800 

17,000 
900 

5,300 

lncidenceb 

36,026,000 
53,534,000 
3,713,000 

25,227,000 
6,496,000 

18,027,000 
229,000 

4,100,000 
26,620,000 

65,000 
29,321,000 
16,234,000 

160,590,000 
38,623,000 

13,000 
207,329,000 

940,000 
6,536,000 

of data as they are gathered. Disease surveillance 
and investigation, combined with new diagnostic 
techniques, permit the other interventions dis
cussed to be performed efficiently and effectively 
for specific infections. Potentially communicable 
persons and reservoirs within the environment can 
be identified, treatment or decontamination can be 

35 40 45 ~0 

ENTERICt==========-==::1~~~~~~ 

SEXUAI.I. y.+-.,......., 
TRANSI.IITTEDI+-~~ 

LOWER 
RESPIRATORY 

WATER-BORNE 

PARASITIC 

DAY-CARE
CENTER RELATED 

NOSOCOMIAL 

0 CURRENT CASES PREVENTED 

~ POTENTIAL INCREI.IENT IN 
CASES PREVENTED 

Figure 1. The prevention of 
infectious diseases in the 
United States, current and po
tential: number of cases pre
vented annually, by infection 
categories, based on CDC 
survey data. 
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initiated, and, when necessary, chemoprophylaxis 
and immunoprophylaxis can be offered to exposed 
and potentially exposed persons. Disease investiga
tions continue to identify new sources of transmis
sion for well-known agents. 

NOW 

"~ 

~ 

~- PREVENTED 

~- NOT PREVENTED• 

FORESEEABLE 
FUTURE 

NEGATIVE !~PACTS 

COSTS (BILLIONS) 

CASES (MILLIONS) 

HOSPITAL CAYS ( MILLIONS) 

DISABILITY DAYS ( MILLIONS) 

PREVENTED 
Now·· FUTURE •• 

3.1 4 , 4 

135.1 191.3 

7 .6 1D.8 

346.2 490.1 

NOT PREVENTED 

Now• FUTURE• • 

17.2 1~.9 

742.2 686.D 

42.0 38.8 

1901.8 1757.9 

Figure 3. Annual morbidity from infections, United 
States. *Unprevented morbidity is equivalent to the cur
rent negative morbidity impacts shown in Table 4. **De
rived from above prevention estimates and current nega
tive marbidity impacts. 
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POTENTIAL INCRE~ENT IN 
OEATI<S PREVENTED 

Figure 2. The prevention of 
infec t ious diseases in the 
United States, current and po
tential: number of deaths pre
vented annually, by infection 
categories, based on CDC 
survey data. 

Advances in molecular biology offer great oppor
tunities to improve the immunogenici ty, safety, 
and quantity of older vaccines and to develop 
highly effective and safe new ones. The prod uction 
of more effective vaccines with a longer d uration of 
protection in large quan tities at low cost may ulti-

NOW 

FORESEEABLE 
FUTURE 

24 . 4,;~ 

v 

PREVENTED 

~- PREVENTED 

~- NOT PREVENTED• 

NOT PREVENTED 

NECATIVE IMPACTS Now•• FUTURE • • Now· FUTURE•• 

DEATHS (THOUSANDS) 62.8 142.7 194.7 114.8 

YEARS OF LIFE LOST .7 1.6 2.2 1.3 
( MILLIONS) 

Figure 4. Annual mortality from infections, United 
States. *Unprevented mortality is equivalent to current 
negative mortality impacts in Table 4. **Derived from 
above prevention estimates a11d current negative mor
tality impacts. 



mately make routine immunt.lation of the entire 
population with a variety of vaccines (e.g., hepatitis 
B, meningococcal vaccine) economically feasible . 
Improved vaccines might also play major roles in 
management of persons known or likely to be ex
posed to par ticular infectious agents, and make it 
possible to develop highly effective immunopro
phylactic agents. 

Ongoing research has led to new antimicrobial 
agents, especially antiviral and antifungal drugs, 
that are available or undergoing expenmental trials. 
These drugs offer the promise of successful therapy 
for persons who have infections that until now have 
been untreatable. Such therapy will lessen the 
burden of illness and reduce the likelihood that the 
diseases will be communicated to others. Surveil
lance of microbial resistance of mfectious agents im
proves the appropriateness and thus the effective
ness of both treatment and prophylaxis. 

Contact tracing is often associated with finding 
persons exposed to sexually transmitted diseases. 
This method may also be used to identify people 
who are at risk for other infections, such as infec
tions caused by eating contaminated food , by con
tact with persons who have communicable diseases 
in day care centers or institutions, or by exposure to 
contaminated pharmaceutical prod ucts and medical 
devices. The rapid insti tu tion of effective therapy in 
persons a lready infected, at times before the onset 
of symptoms, may be critical to the prevention of 
disability, mortality, and spread of infection. 

Screening, the systematic and routine use of tests 
to detect infection, is especially useful when a large 
percentage of infected persons are without clinical 
symptoms, and the progress or spread of the mfec
tion can be influenced if its presence IS known. In
fections detected through screentng contnbute to 
surveillance and contact tracmg and may lead to 
chemo- or immunoprophylax1s, Immunization, o r 
counseling to influence changes in behav1or 

Environmental control is the process of ensuring 
that food, water, and air do not become a source of 
infectious diseases. Exampl~~ of areas where fur
ther progress can be made include finding ways to 
reduce antibiotic-resistant salmonella 1n meat 
products and developing new approaches to reduce 
the hazard of legionella in cooling towers and po
table water. 

The control of insects and animals involved in 
arthropod-borne and zoonotic infections continues 
to be of great importance. Expanded efforts at pre
vention will further reduce the impact of illnesses as 
diverse as campylobacteriosis, plague, rabies, and 
infectious encephalitis. 

Quarantine, the detection and total physical iso
lation of infected persons, has some applicability in 
preventing the introduction of certain hazardous 
communicable infections from other parts of the 
world into the United States. However, it plays 
li ttle part in the preven tion of domestic infections. 
Isolation, the implementation of precautions appro
priate for the known ways in which infections are 
spread, is effective m preventing spread from pa
tients to other patients, hospital staff, and visitors. 

The final intervention strategy is behavior modifi
cation. Convincing people to alter aspects of their 
lifestyles that predispose them to infectious dis
eases or that enable them to spread infections to 
others is difficult. Personal hygiene, sexual be
havior, and the use of tobacco products, alcoholic 
beverages, and licit and ilicit drugs, as well as a 
person 's willingness to make appropriate use of 
health care providers and public health services, 
profoundly affect one's risk of becoming a victim of 
an infectious disease. 

We believe that the interventions likely to have 
the most impact on closing the demonstrated gap 
between current achievements and future attain
ments in preventing cases and deaths from infec
tions include improved epidemiologic services, im
proved d iagnosis and trea tment, more widespread 
immu nization, more effective environmental con
trol, and more effective behavior modification. The 
risks for infectious disease are multifactorial, and a 
broad-based approach to prevention that uses 
many intervention strategies wi ll yield the best re
sults. 

SUMMARY 

More than 740 million symptomatic infections occur 
annually in the United States, resulting in 200,000 
deaths a year. Such infections result in more than 
$17 billion annually in direct costs, not including 
cost of deaths, lost wages and productivity, reac
tions to treatment, and other indirect costs. About 
135 million infections, 63,000 deaths, and $3.1 bil
lion m direct costs are now prevented annually, but 
an additional 56 million cases, 80,000 deaths, and 
$1.3 billion in direct costs could be prevented by 
using currenUy and soon-to-be-available interven
tions. 

The advances made in preventing infectious dis
eases during this century have been among the 
most dramatic developments in medicine. How
ever, it is likely that we will be able in the future to 
preven t nearly one and a half times more infections 
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and more than twice as many deaths as can be pre
vented now. Indeed, it is conceivable that we will 
be able during the next decade to match the entire 
accumulated progress to date in preventing mor
bidity and mortality from infections. Unfortunately, 
the presently expanding mortality from HIV infec
tion will lessen the net effects of these remarkable 
advances in prevention. 
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Respiratory Diseases 
Laurence S. Farer, M.D., M.P.H., and Carl W. Schieffelbein 

Respiratory diseases constitute a tremendous health 
problem, as measured by the number of persons af
fected, the number of days of productive activity 
and years of productive life lost, and the direct costs 
of caring for persons suffering from them. This re
port provides an overview mainly of chronic lung 
diseases, which, because of their chronicity, are 
more significant in the huge costs incurred for care 
than in years of life lost prematurely. Other lung 
diseases, especially acute respiratory infections and 
lung cancer, contribute enormously to the overall 
problem of respiratory diseases. 

Accordin g to the National Institutes of Health 
(NIH), lung diseases are a leading cause of death 
and disability in the United States. Nearly 240,000 
deaths each year are d irectly attributable to lung 
d iseases, and these diseases are a contribu ting 
cause to perhaps as many additional deaths. Thus, 
lu ng d iseases may cause one out of every eight 
deaths and play a role in one out of every four. Al
most 17 million Americans have chronic bronchitis, 
emphysema, or asthma, and more than 100 mill ion 
cases of influenza, pneumonia, and acute bronchitis 
occur annually. Respiratory diseases account for ap
proximately 2.5 million hospital discharges, 21 mil
lion days of hospital care, and 25 million physician 
visits. In 1979 the costs of these services were esti
mated at $29 billion. According to the American 
Lung Association, lung diseases account for more 
workdays lost (more than 31 million annually) than 
any other category of illness. 

To this economic impact must be added the social 
costs and human suffering associated with these 
diseases. The devastating psychosocial and per
sonal economic effects of a chronic, incurable lung 
disease are obvious. Progressive pulmonary impair
ment results in a decreasing ability to carry on the 
usual activities of daily living. The impairment may 
eventually lead to severe limitation of function, 
with loss of earning capacity and dependence on 
public assistance. Worry and anxiety may produce 
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intense stress for both the patient and the family. 
They may have to deal with a usually nonfatal but 
incurable disease such as asthma, face the possi
bility of fatal cancer as a complication of asbestos 
exposure, or cope with the inevitability of death in a 
disease such as cystic fibrosis. 

Smokin g is unquestionably the main cause of 
chronic lung disease. Other exogenous causes are 
hazardous substances found in the workplace, al
lergens, and infectious agents such as tuberculosis 
bacteria . Some lung diseases, notably cystic fi
brosis, are hereditary. Many acquired lung diseases 
are of known cause. Acute viral respiratory infec
tions in children may contribute to chronic lung 
disease later in life. Although probably not a cause, 
air pollu tion clearly can exacerbate chronic lung dis
ease. 

Information is presented in this paper on chronic 
obstructive pulmonary disease (COPD), asthma, oc
cupational lung diseases, tuberculosis, and a group 
of other lung diseases. For most of the conditions 
described, complete and reliable data could not be 
found, and data from different sources were often 
found to conflict. Interpretation of the data was 
made difficult by the sometimes obscure lines di
viding diagnostic categories, the variation among 
data sources in the diagnostic categories used, and 
the different years for which mformation on various 
aspects of a particular condition were available. The 
data provided here are more likely to understate 
than exaggerate the problems. Particular note 
should be taken of the effects of inflation on current 
costs wherever dollar figures are given. Despite 
these shortcomings, the estimates in this report 
give enough information to dehneate the relative 
magnitude of the disease problems presented 
(Figures 1, 2). 

RESPIRATORY PROBLEMS 

Chronic Obstructive Pulmonary Disease 

Chronic obstructive pulmonary disease (COPD) is a 
common health problem most prevalent in white 
males. However, its frequency among women is in
creasing. The spectrum of disease under the COPD 
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Figure 1. Respiratory diseases: hospital days and direct 
costs, United States, 1980. Source: Ten-year review and 
five-year plan, National Heart, Lung, and Blood Insti
tute, val. 3. Tables 2, 7. 

rubric includes emphysema, chronic bronchitis, 
bronchiectasis, and a variety of other conditions. 
Such conditions frequently coexist, and the contri
bution of each to the obstruction of airflow varies 
from individual to individual. COPD strikes people 
in middle age, disables them wi th unremitting 
shortness of breath, des troys their ability to earn a 
living, results in their frequent use of the health 
care system, and disrupts the lives of their family 
members for one to two decades before death even
tually occurs. 

Cigarette smoking is the most important exoge
nous e tiologic factor in COPD. Death rates from 
COPD have been reported to be 20 times higher for 
smokers than for nonsmokers. In the development 
and progression of COPD, cigarette smoking in
teracts additively, and sometimes synergistically, 
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Figure 2. Respiratory diseases: potential years of life lost 
before the age of 65 and deaths, United States, 1980. 
Sources: Ten-year review and five-year plan, National 
Heart, Lung, and Blood Institute, val. 3. Tables 2, 4, and 
7; " 'Closing the Gap' Consultant's Guide," tables 3, 6; 
National Center for Health Statistics, Advance report on 
final mortality statistics, 1980, 1983. 
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with other inhaled toxic agents such as dust and 
fumes in the workplace and air pollutants. Most pa
tients who have severe COPD are smokers, but 
only 10-15 percent of all smokers develop severe 
COPD. Genetic factors may be associa ted with 
COPD; the best known of these is severe alpha1-an
titrypsin (AAT) deficiency. Recurrent antecedent re
spiratory infections, usually beginning in child
hood, are also associated with COPD. 

Typically, COPD begins when a young person 
starts smoking cigarettes. Several years may elapse 
without recognized symptoms, although measur
able abnormalities of pulmonary function may be 
present. Later, a chronic, productive cough de
velo ps. After about the age of 40, shortness of 
brea th begins to occur. Advanced, incapacitating 
disease typically appears after age 55 but may occur 
earlier. 

In 1980 more than 50,000 deaths ranked COPD 
and allied conditions as the fifth mos t common 
cause of death, having risen from tenth place in 
1970. The seasonable pattern of COPD mortality is 
related to the frequency and severity of influenza 
and pne umonia in COPD patients during the 
winter. Because deaths of COPD patients are often 
attributed to pneumonia, the number of deaths re
lated to COPD is probably underes timated . 

The prevalence of COPD is approximately 10 mil
lion persons, and more than 1.5 million new cases 
are diagnosed annually in the United States. Its 
chronic, progressive nature makes COPD a major 
cause of functional impairment and suffering, pro
ducing a disability that inevitably affects a person's 
ability to earn a living and lead a productive life. In 
1979 the estimated direct costs for hospital care, 
continuing care, physician visits, and medication 
were $2.3 billion; indirect costs of lost earnings due 
to disability were estimated to be $2 billion; and lost 
earnings due to mortality were estima ted to be $2.2 
billion. Thus, the total economic cost of COPD may 
now have reached $6.5 billion . 

Asthma 

Asthma is a disease characterized by hyperrespon
siveness of the airways to a variety of different 
stimuli, including infectious agents, allergens, 
drugs, industrial and occupational chemicals, air 
pollutants, and exercise. These stimuli can trigger 
paroxysmal attacks of severe airway narrowing as
sociated with coughing, wheezing, and difficulty in 
breathing. The dimensions of the public health 
problem posed by asthma are large. It is estimated 
that the number of Americans affected will soon 
reach 10 million. The most common chronic disease 



of childhood, asthma affects approximately 3 mil
lion children under 15 years of age, or about 5 per
cent of all children in this age group; it accounts for 
approximately 3 percent of pediatric hospitaliza
tions and 6.5 percent of pediatric outpatient visits. 

The number of deaths from asthma is in the 
range of 2,000-3,000 annually. However, because 
asthma is a common chronic disease that has a low 
fatality rate, the direct costs of health care and the 
ind1rect costs of absenteeism from school and work 
are high. In 1979 asthma cost the nation an esti
mated total of almost $2.4 billion. The direct cost for 
physician visits (almost 6.8 million VISits annually), 
hospital care, and drugs (bronchodilators, cortico
steroids, and over-the-counter remedies) amounted 
to approximately $1.4 billion; indirect costs related 
to morbidity and mortality amounted to almost an
other $1 billion. 

Asthma accounts for more than 100 million days 
of restricted activity, and asthmatic children lose 
more than 6 million school days annually. The asth
matic child is thus likely to fall behind in school and 
be handicapped in learning. Asthma disrupts 
family life; managing the asthmatic child can be a 
stressful and time-consuming process, particularly 
during acute attacks. 

Occupational lung Disease 

Occupational lung disease is caused by the inhala
tion of toxic substances present in the work envi
ronment. It is a man-made problem and is thus, in 
principle, completely preventable. However, the as
sociation between lung disease and occupational 
exposure may not always be apparent or simple. In
dustrial processes change and evolve; new hazards 
may emerge even as known hazards are controlled. 
It is not clear in all cases whether there is a safe 
threshold for exposure; what is clear is that as expo
sure to a known hazardous substance increases, so 
does the risk of lung disease. 

Only infrequently are responses to lung injury 
distinctive for a specific agent. Recognizing occupa
tional respiratory illness may be hampered by the 
nonspecifidty not only of symptoms and of lung 
function impairment but of radiographic and patho
logic findings as well. Workplace exposures can 
cause disease or exacerbate existing disease, and 
work-related lung disease may be synergistically 
complicated by the effects that cigarette smoking 
has on the lung. There is often a long delay be
tween exposure and the appearance of clinical 
symptoms. Moreover, the manifestations of occu
pational lung diseases are many. They range from 
reversible airway disease (asthma) to permanent 

airway damage (chronic bronchitis) to lung tissue 
damage (allergic alveolitis, pneumoconiosis) to 
cancer. fllness may be acute, subacute, or chronic. If 
exposure ceases m time, it may be possible to inter
rupt the progression of disease; later, cessation of 
exposure will not necessarily halt the disease. 

We have virtually no data on the incidence of oc
cupational lung diseases, but in 1977 the NIH esti
mated that each year approximately 400,000 
workers manifest occupational diseases. An un
known number of these people have diseases that 
involve the respiratory system. The NIH further es
timated that approximately 100,000 persons die 
from occupational diseases each year; about half of 
them have diseases of the lung, including lung 
cancer. According to the NIH, estimated losses of 
work output and costs of treatment for pneumo
conioses (all cases are considered occupational in 
origin) in 1972 were $85 million ($6 million for loss 
of work output, 59 million for medical treatment, 
and $70 million for Joss of productivity due to pre
mature death). 

This discussion will focus on four occupational 
lung disease problems, in two of which (byssinosis 
and coal worker's pneumoconiosis) substantial 
progress in control has been made and in two of 
which (silicosis and asbestos-related disease) a large 
gap between problem and progress remains. There 
are others, including "occupational asthma" and 
work-related hypersensitivity pneumonitis. 

Byssinosis. Caused by the inhalation of cotton 
dust (or certain other organic dusts), byssinosis is 
generally characterized by acute respiratory 
symptoms, including chest tightness, cough, and 
shortness of breath, most noticeable on return to 
work after a period without dust exposure. 
Symptoms are more severe in smokers. Chest films 
show no changes, and no specific pathologic 
changes are detected in the lung. The term byssi
nosis is also used to describe a chronic, irreversible 
airway disease that may occur in workers who have 
had long-term exposure to cotton, flax, or hemp 
dust. 

The National Institute for Occupational Safety 
and Health (NlOSH) has estimated that more than 
500,000 U.S. workers are exposed to cotton dust. 
Epidemiologic and clinical studies have demon
strated a widely variable risk of byssinosis for these 
workers. Those in the cotton knitting industry ap
pear to be at very low risk. In contrast, those in 
cotton yam manufacturing are at much higher risk; 
among these, cardroom workers have a reported 
prevalence rate as high as SO percent, compared 
with approximately 10 percent among spinning 
workers. Byssinosis is becoming a less common 
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problem because major improvements in dust con
trol have been made in much of the U.S. cotton tex
tile industry. 

Coal worker's pneumoconiosis (CWP). This type 
of pneumoconiosis is caused by the inahalation and 
deposition in the lung of carbonaceous dust. It is 
primarily a disorder of coal miners, although 
graphite workers and carbon black workers are also 
at risk. CWP is commonly divided into a simple, 
nondisabling form and a more advanced, compli
cated form (progressive massive fibrosis, or PMF). 
The disease usually takes ten or more years to de
velop to the point that it can be detected by radiog
raphy. PMF, which may develop and progress after 
exposure ends, can lead to substantial functional 
impairment and premature death. There is no effec
tive therapy for CWP. Numerous studies showing a 
clear dose-response relationship between carbona
ceous dust exposure and the development of CWP 
indicate that the disease can be prevented if dust 
exposure is sufficiently reduced. 

The economic impact of CWP has been huge. 
Since 1969 almost $10 billion has been paid in fed
eral "black lung" benefits (not entirely related to 
CWP, as smoking was a confounding factor in the 
lung disease of many of the miners who received 
benefits). This figure does not include the millions 
of dollars spent for direct medical care costs. Prog
ress to date in CWP prevention is another example 
of what can be done to close a gap and the potential 
benefits of doing so. Data from the third round of 
the National Coal Study (1981-1982) showed radio
logic changes compatible with CWP in 5 percent of 
miners, compared with 30 percent in the first study 
(1969- 1970). These data suggest that CWP is de
clining, largely because of enforcement of dust 
standards in mines. 

Silicosis. A form of nodular pulmonary fibrosis, 
silicosis is caused by inhalation and pulmonary de
position of free silica ("quartz dust" ). Silica dust is 
commonly encountered in mining, quarrying, and 
tunnel drilling, especially when power tools and 
blasting are used. Some other industrial activities in 
which the risk of silica exposure is high are foundry 
work, grinding and polishing with sandstone abra
sives, sandblasting, boiler scaling, manufacturing 
refractory brick, working with fillers that contain 
finely ground quartz (in paint, rubber, plastic, and 
paper manufacturing industries), vitreous enam
eling and enamel spraying, and stonemasonry. 
Abrasive blasting is especially hazardous because 
finely divided silica can be scattered through the air 
in poorly ventilated, restricted spaces. 

Chronic silicosis takes 15-20 years or longer to 
develop; acute silicosis can occur within months. 
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The fibrotic lung damage caused by silica is pre
sumed to be irreversible, and treatment can be only 
palliative. In a minority of silicosis cases PMF does 
develop; it is more common than in coal worker's 
pneumoconiosis. It can progress after exposure 
ends and may be associated with substantial cardio
pulmonary impairment and premature death. 
There is an increased risk of tuberculosis and other 
mycobacterial diseases in persons who have sili
cosis. 

The quantity of crystalline silica and the duration 
of exposure are the most important factors in
fluencing the development of silicosis. In 1979 the 
NIOSH estimated that some degree of silicosis 
might develop in nearly 60,000 workers then being 
exposed in mines and foundries, abrasive blasting 
operations, and in stone, clay, and glass manufac
turing. In addition, the NIOSH issued a special 
warning in 1981 concerning the silica flour industry 
after investigations revealed PMF in several 
workers who had been exposed for six years or less 
to silica flour dust. 

Estimating the cost of care for a silicosis patient is 
difficult; the amounts reported vary from state to 
state. An estimate of the cost to the North Carolina 
worker's compensation system for 1981 was $20,000 
for a case of uncomplicated silicosis. Given the esti
mate of 60,000 projected new cases and the North 
Carolina cost estimate, the cost of care could even
tually reach $1.2 billion for the workers already ex
posed. 

Asbestos-related disease. Lung disease that re
sults from the inhalation of asbestos fibers presents 
a spectrum of clinical manifestations, including dif
fuse interstitial pulmonary fibrosis (asbestosis); 
cancer of the lung, pleura, and peritoneum; and 
cancer of other organ systems, particularly the gas
train testinal tract. "Asbestos" is a generic term 
used to describe a certain group of silicate minerals. 
Since the turn of the century millions of tons of as
bestos have been used in the construction industry 
and in manufactured products. Between 1940 and 
1979, 27.5 million Americans, of whom 21 million 
were still alive in 1980, had possibly been exposed 
at a level now known to be associated with a signifi
cant risk of asbestos-related disease. 

Asbestosis was recognized in asbestos factory 
workers as early as 1906. It is associated with abnor
malities of the pulmonary function and character
ized radiographically by the presence of small, ir
regular opacities with a predilection for lower and 
midlung fields. Its prevalence in workers correlates 
directly with increasing dose and increasing time 
from first exposure. Although exposure differences 
have resulted in varying estimates of mortality, in 



one study involving 17,800 insulation workers, as
bestosis was identified as the cause of death in 7 
percent of those who died. 

Bronchogenic carcinoma is the most common ma
lignancy associated with exposure to asbestos, and 
malignant mesothelioma, a rapidly fatal tumor that 
is extremely rare in the general population, has ac
counted for up to 10 percent of deaths in several 
asbestos-exposed cohorts. The relation of lung 
cancer to asbestos dose has been shown to be 
linear. Smoking interacts synergistically with as
bestos exposure as a risk factor in lung cancer. rna 
study of lung cancer death rates in asbestos workers 
and a reference population, nonsmoking asbestos 
workers demonstrated a fivefold and smoking as
bestos workers a 50-fold increase in lung cancer 
death rates, compared with similarly aged, non
smoking, nonexposed men. There are now approxi
mately 8,200 asbestos-related cancer deaths every 
year. This number is expected to rise to approxi
mately 9,700 by the year 2000 but should then start 
decreasing. It will remain substantial, however, for 
another three decades. 

Because it is a useful substance with many appli
cations, asbestos has become ubiquitous, and expo
sure to it is not limited to workers. Household con
tacts of workers as well as persons living in the 
neighborhood of industrial facilities may show ra
diographic abnormalities consistent with asbestos 
exposure. Presumably, family members inhale as
bestos fibers carried home by the worker on the 
person or on clothing, and people in the neighbor
hood are exposed to ambient asbestos levels. The 
public may also be subject to asbestos exposure, as 
in the indoor environment of schools constructed 
with materials containing asbestos. 

The complex natural history and pathogenes1s of 
asbestos-associated disease pose formidable ob
stacles to effective surveillance and control. In view 
of the long latency periods associated with asbes
tosis (15 or more years) and asbestos-related cancer 
(two to four decades), disease observed today and 
during the next several decades must reflect past 
exposure. It will take decades to assess the efficacy 
of recent, current, and future interventions. The 
handling and disposition of the more than 1 million 
tons of asbestos currently in buildings, ships, and 
assorted products will determine the additional im
pact of present and future environmental exposure. 

Tuberculosis 

Tuberculosis was once a chronic, relapsing, incur
able disease that necessitated years of isolation in 
the hospital and was responsible for enormous suf-

feting, disability, and mortality. Now, with appro
priate drug treatment, it is a curable and prevent
able disease. Nevertheless, tuberculosis has not 
been eliminated from the United States and is not 
likely to disappear in this century. Over 22,000 new 
cases of tuberculosis disease are reported each year, 
and an estimated 10 million Americans are infected 
with tuberculosis. 

Tuberculosis is an infectious disease caused by 
the Mycobacterium tuberculosis bacillus. Once a dis
ease striking mainly young adults, in this country it 
is becoming more and more a geriatric disease. 
However, the nearly 1,400 cases in children re
ported during 1982 indicate that tuberculosis con
tinues to be transmitted. Tuberculosis is a systemic 
disease that can involve any part of the body, but 
the lung is by far the most common sile. This is of 
particular public health significance because trans
mission is usually through the al!: a symptomatic 
person with pulmonary tuberculosis coughs the 
bacteria into the air, and the organisms are inhaled 
by susceptible persons who share the environment. 
Not all infected persons develop the disease. Only 
approximately 10 percent of them have clinical 
manifestations, some shortly after becoming in
fected but others years or even decades later. In the 
rest, the infection heals spontaneously, with no fur
ther problems. In those who do develop tubercu
losis, the disease process can, without treatment, 
remit spontaneously, become chronic, or lead to 
death. Chronic cases remain infectious and in the 
past were the main reason for the perpetuation of 
the disease. 

Because modern drug treatment rapidly relieves 
symptoms and reduces infectivity, most persons 
with tuberculosis today can quickly resume the 
usual activities of daily life. High-risk infected 
persons can be treated prophylactically to prevent 
the later development of overt disease. Neverthe
less, tuberculosis is still responsible for millions of 
days of restricted activity (3.7 million days in 1979), 
especially during the early period of clinical illness, 
diagnostic evaluation, and initio:~tion of treatment. 
Diagnostic procedures may take weeks, and cure 
requires that uninterrupted drug treatment con
tinue for nine months or longer. In 1979 the direct 
costs of medical care for tuberculosis were more 
than $142 million for hospitalization, more than $16 
million for physician visits, and more than $6 mil
lion for pharmaceuticals. Achieving patient adher
ence to the treatment regimen for the prescribed 
duration is probably the greatest challenge in tuber
culosis control. 

Although no longer the major killer it once was, 
tuberculosis is still an important cause of death 
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from communicable disease. For example, in 1979 it 
was the leading cause of death among 38 specific, 
reportable communicable diseases (not including 
the pneumonias). ln 1982 a provisional total of al
most 2,000 tuberculosis deaths (more than 1,600 
pulmonary) was reported, and almost 5 percent of 
new cases each year are discovered and reported at 
the time of death. Tuberculosis mortality showed 
essentially no decline for the period 1979-1982. In 
1983 more than 23,000 cases of tuberculosis were 
reported in the United States, the case rate being 
about 10 per 100,000 population. The morbidity 
trend has been downward for decades, though 
some fluctuation has occurred, such as the leveling 
off from 1979 to 1981, largely due to the influx of 
Indochinese refugees. The decline has been steady 
but slow, at an average pace of approximately S-6 
percent annually. 

A group of diseases similar to tuberculosis in 
many respects is caused by related mycobacteria. 
These diseases are not communicable, their epide
miology is poorly understood, and they are often 
dillicult to manage clinically. The magnitude of the 
nontuberculous mycobacterial disease problem is 
unknown. 

Other Respiratory Diseases 

Other respiratory diseases that are not now ame
nable to specific or primary intervention include 
cystic fibrosis and acute infectious bronchiolitis, 
both of which are predominantly pediatric 
problems, and a heterogeneous group of interstitial 
lung diseases, the most prominent of which is sar
coidosis. However, secondary interventions can re
duce the morbidity and, in some instances, the 
mortality of these diseases. 

Cystic fibrosis. Cystic fibrosis is an inherited, 
progressive, incurable disease of childhood. It is the 
most common fatal genetic disease of white chil
dren, occurring in approximately 1 per 2,000 live 
births; it also accounts for most cases of chronic pro
gressive pulmonary disease in the first three de
cades of life. The prevalence is estimated to be more 
than 30,000 cases. The mechanism of the hereditary 
defect is unknown. Cystic fibrosis presents a wide 
spectrum of clinical manifestations, but it is uni
formly fatal. Typically, large quantities of thick se
cretions are produced, obstruc~ing airways, im
pairing pulmonary function, and predisposing to 
respiratory infections that damage lung tissue. Pa
tients with mild or early disease can function well 
and lead productive lives for a time if properly 
treated. 
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Before 1960 the median survival rate was less 
than five years, but with good supportive therapy 
(e.g., physical therapy, postural drainage, treat
ment of infections), approximately 50 percent now 
survive to 18-20 years of age. Cystic fibrosis is as
sociated with impaired growth and development, 
chronic disability, and limited endurance, and im
poses a predictably heavy psychosocial burden on 
the patient and the family. As the disease pro
gresses, frequent hospitalizations are usually neces
sary. The estimated annual costs amount to more 
than $6,000 per patient, a large part of which has to 
be provided from governmental sources such as 
Medicaid and state Crippled Children Services, be
cause many private insurers will not cover cystic fi
brosis. 

Acute viral bronchiolitis. Acute viral bronchi
olitis is the most common lower respiratory tract in
fectious disease of infants. Respiratory syncytial 
virus (RSV) is by far the most important cause of 
bronchiolitis; however, there are other viral etio
logic agents. There is no specific treatment for viral 
bronchioli tis. 

Annually, approximately 200,000 children below 
the age of 2 years (approximately 6.5 percent of all 
children in this age group) have bronchiolitis. Of 
these, fewer than 1 percent require intensive care in 
the hospital. The illness does not last long, and hos
pitalization, if required, is usually brief. However, 
1.5 percent of those hospitalized die, most deaths 
occurring in children who have some underlying 
defect such as congenital heart disease. 

Bronchiolitis may be associated with impaired 
lung function and is of particular importance in its 
potential contribution to obstructive airway disease 
(asthma, COPD) in adult Life. Until an antiviral vac
cine or treatment agent, particularly against RSV, is 
developed, aggressive clinical management 
through quality health services and education re
mains the only intervention. 

Interstitial lung disease. More than 100 agents 
are known to cause interstitial disease, but in two 
thirds of all cases no cause can be identified. Pallia
tive corticosteroid treatment is usually given for in
terstitial lung disease of unknown cause. Avoiding 
exposure to the causative agent is the obvious inter
vention when the cause is known. Most cases de
velop insidiously over months or years, but there 
are reports of cases that have developed within 
days or weeks. Early symptoms are fatigue and 
breathlessness on exertion. As it progresses, the 
disease interferes with pulmonary gas exchange, 
leading to poor oxygenation and decreased capacity 
for physical activity and work. Annually, there may 



be as many as 5 to 10 cases of interstitial lung dis
ease per 100,000 population; these cases account for 
more than 10,000 hospital admissions. 

INTERVENTIONS 

The single most important thing that can be done to 
reduce morbidity and mortality from lung disease is 
to eliminate cigarette smoking. Both COPD and 
lung cancer are directly related to smoking; asthma 
and other chronic lung diseases are exacerbated by 
smoking; and smoking may interact synergistically 
with occupational exposures, particularly to as
bestos, to greatly increase the risks for workers. 

Physicians' attitudes and the advice they give pa
tients about smoking can influence patient be
havior, as can counteradvertising, the promotion of 
smoke-free workplaces, and such financial incen
tives as lower premiums for health, life, and fire in
surance for nonsmokers. Behavior modification 
programs to help people stop smoking are impor
tant, but most effective of all is behavior modifica
tion that discourages smoking in the first place. 

Since the majority of smokers start during adoles
cence, the antismoking effort must focus on chil
dren. Comprehensive health education should 
begin in kindergarten and continue through grade 
12. Health curricula that emphasize physiology and 
broad principles of health maintenance have been 
developed even for young children; older children 
are taught about decision making and how to un
derstand and resist peer pressure and advertising. 
Such school health programs, combined with ef
forts to eliminate cigarette advertising and to use 
local and national leaders as role models to "adver
tise" good health as a symbol of maturity and 
status, can decrease the number of adolescents who 
start smoking. The long-term payoff will be the pre
vention of morbidity and premature mortality in 
young people. Such an approach is undoubtedly 
more cost effective than postponing, through treat
ment, the deaths of chronically ill older persons. 

Other interventions to ameliorate the chronic 
lung disease problem include reducing occupational 
exposures to hazardous substances; enforcing es
tablished clean air standards; providing information 
to the public and to health professionals on ways to 
prevent lung disease; educating patients and health 
care providers about clinical management and treat
ment of chronic lung diseases, including self-help 
skills; and ensuring access to health care, including 
home health care, for patients with chronic lung 
disease. These interventions can enhance the func
tional ability of most patients and help them to cope 

with chronic illness, but once the manifestations of 
disease are present, the course of the disease 
usually cannot be substantially altered. Major ad
vances in the control of many of these diseases will 
depend on new insights into therapy and preven
tion, which can be acquired only through continued 
research. 

Chronic Obstructive Pulmonary Disease 

Because cigarette smoking is the major cause of 
COPD, long-term control of the disease depends 
upon the elimination of smoking. Although the 
mechanisms are not fully understood, there is really 
no controversy about the epidemiologic association 
between smoking and lung disease. Several sur
geons general of the Public Health Service have is
s ued reports to the public on the hazards of 
smoking. Smoking cessation benefits the individual 
smoker and can reduce the frequency of lung dis
ease in the population. Because at least 80 percent 
of the cases of COPD can be attributed to smoking, 
elimination of smoking could theoretically reduce 
the mortality, morbidity, disability, direct costs, 
and indirect costs associated with COPD by up to 
80 percent while improving the quality of life for 
both ex-smokers and those who never start to 
smoke. 

Other ways to intervene include the elimination 
of pollutants from the workplace, the home, and 
the outdoor environment; the prevention and treat
ment of pulmonary infections, which in childhood 
may predispose to later COPD and which in pa
tients with COPD may produce additional mor
bidity and mortality; education and support for all 
COPD patients to promote self-help at home, re
duce morbidity, and decrease reliance on medical 
care facilities; and supportive and palliative medical 
care, such as bronchial drainage, physical therapy, 
and oxygen provision (preferably at home) , for 
chronica11y disabled COPD patients. 

Asthma 

Little can be done to prevent the inception of 
asthma until its cause is understood. Intervention 
must therefore be directed toward preven ting 
asthma attacks. Of greatest importance is removal 
or avoidance of asthma-provoking stimuli in both 
the home and the workplace. Cessation of smoking 
and avoidance of secondhand smoke may be of sig
nificant benefit. Hyposensitization may have a role 
if specific allergens can be established as the cause 
of asthma. Information on the causal association be-
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tween asthma and aspirin, other drugs, and food 
additives should be made available to asthmatic pa
tients and their physicians, and product labels 
should list all contents. Patients, parents, and 
health care providers need to know about self-help 
programs and to be familiar with the clinical man
agement of asthma and the appropriate use of med
ications such as bronchodilators. 

Because the etiologic factors and the individual 
responses to them vary so much, it is difficult to 
measure the effect interventions might have. It is 
likely that intense, organized application of known 
interventions can substantially reduce the fre
quency of acute asthmatic attacks, thus reducing 
the number of emergency room visits and hospital
izations and the rate of absenteeism, with all their 
social and economic consequences. 

Occupational Diseases 

Occupational lung disease is almost entirely pre
ventable. Largely a legacy of the past, it need not be 
a bequest to the future. Responsibility for its pre
vention is shared by government and industry and, 
within industry, by workers and management. 
Management has a stake in actively contributing to 
the health of the worker, and labor has a stake in 
promoting its own health interests. The control of 
these work-related diseases provides an opportu
nity to put the principles of health maintenance and 
health promotion into practice. The success of this 
approach is demonstrated by the reduction in the 
incidence (and presumably eventual elimination) of 
byssinosis and coal worker's pneumoconiosis. 

The most obvious strategy is to avoid exposure to 
hazardous substances. Exposures to substances 
such as cotton or coal dust in mills or mines are 
easily recognized and more readily controlled than 
exposures to ubiquitous substances such as as
bestos and silica. Avoiding exposure can be accom
plished many ways, including the installation of en
gineering controls, the use of personal protection 
devices, and the substitution of new substances or 
processes. Nonessential uses of asbestos and silica 
could be eliminated as, for instance, in Britain, 
where silica has been banned as an abrasive 
blasting material for more than 30 years, with salu
brious results. One risk in substitution, however, is 
that a new substance or process may present 
problems of its own. 

Because useful, albeit potentially hazardous, sub
stances cannot and will not be entirely eliminated or 
avoided, standards must be set for their use and for 
controlling exposure to them. Government has the 
responsibility for setting and enforcing such stan-
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dards, monitoring the workplace, and providing 
consultation on exposure control, especially for 
small industrial operations and for new or emerging 
technologies. Better definition of the problem of oc
cupational lung disease requires the establishment 
of surveillance systems to provide information on 
mortality and morbidity that is presently unavail
able. Because of the long latency period that often 
exists between exposure and disease, and the 
chronicity of some of the manifestations of disease, 
registries may be needed for tracking workers at 
risk, even as they change jobs, so that hazardous 
exposures and disease occurrence can be recog
nized and counted. 

Education can be important at several levels. 
Managers need to be aware of the financial and 
human costs of occupational lung diseases. This in
formation should be part of the curriculum for busi
ness and engineering students. Management has 
an obligation to employees and consumers to dis
dose potential hazards connected with the manu
facture or use of its products. Employers should de
velop and distribute materials that alert workers to 
the occupational hazards to which they are exposed 
and the protective measures they can take. Such 
employee education should be part of new em
ployee orientation in industries using haza rdous 
substances and is particularly important for young 
people who are just entering the workplace. On the 
other hand, workers have a responsibility to use the 
information provided to protect their health, and it 
is within management's prerogative to use such 
measures as preemployment spirometry to assess 
the employee's risk at the time of employment. 

Because smoking and occupational exposures in
teract to increase a person's risk of having COPD 
and cancer, programs focused on the alteration of 
personal habits must be an integral part of the pre
vention of work-related lung diseases. Education 
about the hazards of smoking and programs that 
discourage smoking are vitally important, especially 
for persons who may be exposed to asbestos. 
Having documented the synergistic effect between 
cigarette smoking and asbestos exposure in regard 
to lung cancer, we now know that persons exposed 
to asbestos should not smoke and smokers should 
not work with asbestos. Though controversial, one 
way of dealing with this problem is for manage
ment to refuse to hire smokers. 

Continuing research in health and industry is 
needed to establish safer standards, develop better 
control methods, and identify substitute materials 
and processes. As an example, the ultimate strategy 
for preventing byssinosis would be to develop, 
through genetic manipulation or otherwise, cotton 



and other organic fibers with low "byssinogenic" 
activity. 

Tuberculosis 

With current interventions, tuberculosis can be con
trolled and reduced but not eliminated in the fore
seeable future. A common misconception about tu
berculosis is that it is a problem of the past, one that 
has been solved; this misconception has increased 
the difficulty of maintaining local resources for tu
berculosis control so that existing diagnostic, thera
peutic, and preventive tools can be used to max
imum advantage. Another misconception is that al
though tuberculosis is a problem not yet solved, 
good enough tools for its solution are at hand; this 
misconception has inhibited crucial research to 
identify the control techniques that will be neces
sary if tuberculosis is to be eliminated. 

The current level of control activity will reduce 
morbidity to 8 cases per 100,000 by 1990. A more 
rapid decline could be achieved with intensified ap
plication of existing methods, which can ensure 
cure, interrupt transmission, and avert future cases. 
Noncompliance with drug regimens is the major 
problem; failure to ensure compliance can lead to 
treatment failures and relapses, return of infec
tivity, and drug resistance. Expensive inpatient 
care, solely to ensure the taking of medication, has 
been a traditional approach to this problem. A less 
expensive alternative is to use community outreach 
workers to monitor the patients' taking of medica
tion directly. This approach is now being used by 
many health departments. 

To control tuberculosis we must provide ade
quate health department resources, which means fi
nancing and organizing health services for delivery 
not only to tuberculosis patients but also to their 
contacts and other high-risk persons in the popula
tion. It should be possible to save hundreds of mil
lions of dollars in direct and indirect costs by inten
sified application of existing methods. However, 
the eventual elimination of tuberculosis will require 
new diagnostic, treatment, or prevention tech
niques, which can be developed only if research is 
funded. 

Other Respiratory Diseases 

Although these diseases are not currently amenable 
to specific or primary interventions and although 
research is needed to elucidate causes and develop 
more effective treatment and prevention strategies, 
it is important to recognize and provide appropriate 
care for persons who have these conditions. Health 

services must be available and accessible to the pa
tient, health care providers must be knowledgeable 
in the management of these problems, and patients 
and their families must be taught self-help mea
sures. Such secondary interventions can decrease 
morbidity and mortality. 

SUMMARY 

The high cost of respiratory disease in America is 
masked in two ways: first, respiratory problems are 
often secondary to other health problems; and 
second, the data we now collect cannot alert us to 
the longer-range trends for individual diseases nor 
to the interactive or accumulative effects of all lung 
disorders considered together. 

One barrier to more precise data collection is the 
fact that respiratory diseases typically present a 
blurred picture to the diagnostician. Treating the 
symptoms pragmatically perhaps offers relief but 
leaves an enormous amount of disease imprecisely 
diagnosed and unreported. As a result, we know 
very little about the overall costs of lung disorders. 

Respiratory diseases extract a high price from 
American society, in terms of both the direct costs 
of the health care they require and the indirect costs 
that result from the disruption of normal activities 
that they cause. Much of the respiratory disease 
problem is preventable, particularly that which is 
related to smoking and occupational exposure. 
Other aspects of the problem are amenable to ame
lioration; health care costs can be reduced and the 
quality of life improved. 

This paper was prepared in consultation with the American Tho
racic Society. 
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Socioeconomic Status and Health 
George A. Kaplan, Ph.D. , Mary N. Haan, Dr.P.H. , 
S. Leonard Syme, Ph.D., Meredith Minkler, Ph.D. , 
and Marilyn Winkleby, Ph.D. 

As early as lhe twelfth century, it was recognized 
that people at the lowest socioeconomic levels in 
the community have higher death and illness rates. 
This pattern has been observed throughout the 
world, regardless of whether the major causes of 
death and disability were from infectious or nonin
fectious diseases and regardless of how socioeco
nomic position was measured. 1- 16 Certainly the 
overwhelming majority of diseases addressed by 
Closing the Gap fit this pattern. 

A study we conducted in Alameda County, Cali
fornia, 17 demonstrated a difference in survival over 
an 18-year period for people with various levels of 
family income. 18 As shown in Figure 1, improved 
survival was associated with higher socioeconomic 
position. Those who had higher incomes at the be
ginning of the study survived better. At the end of 
the 18-year period, the death rate for persons with 
inadequate income was twice that for those with 
adequate income. Data for the United States show 
similar results. For example, in one analysis of a 
sample of 340,000 deaths in 1960, 16 it was found 
that in every age group white men with incomes 
below $2,000 had mortality rates approximately 50 
percent higher than all other men. 

The prevalence of specific diseases among lower 
socioeconomic groups is also higher. 19 For example, 
in 1972 people with incomes less than $3,000 had 
three times the rate of heart disease as those with 
incomes greater than $15,000. The burden of dia
betes was almost 3.5 times greater in the poorest 
group. Similarly, rates of anemia and arthritis were 
2.5 times higher for the poor. 

Table 1 lists other health problems that are more 
severe in the lower socioeconomic levels. The most 
obvious explanations are inadequate medical care, 
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low income, poor nutrition, unemployment, race, 
and hazardous living circumstances. However, 
these possible explanations are inadequate for two 
reasons. First, although it is true that higher rates of 
morbidity and mortality occur among Lhose in the 
lowest socioeconomic group, high rates are not ex
clusive to that group. Instead, a gradation of rates is 
often seen, increasing from the highest socioeco
nomic level to the lowest. It is difficult to argue that 
those at level2 or 3 have inadequate medical care or 
nutrition or that they live in hazardous circum
stances, and yet those at levels 2 and 3 have higher 
rates of disease than those at levels 1 and 2, respec
tively. The issue posed by the observation of higher 
d isease rates relative to socioeconomic position is 
not simply that of position based on the subject's 
amount of money or of poverty compared with 
near-poverty or affluence, but of other factors as 
well. 
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Figure 1. Eighteen-year survival of Alameda County, 
California, residents by family income. 17 Family income 
was adjusted for family size compared with federal stan-
dards .18 
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Table 1. Health problems that are more frequent 
at lower socioeconomic levels in the United States 

Total mortality 
Heart disease 
Arthritis 
Diabetes 
Hypertension 
Angina 
Epilepsy 
Rheumatic fever 
Respiratory infections 
Anemia 
Lung cancer 
Esophageal cancer 
Sino-nasal cancer 
Infant and child mortality 
Neural tube defects 
Tuberculosis 
Unintentional injury 
Low birth weight 
Decreased survival from cancer 
Decreased survival from heart attack 
Restricted activity and bed days 
Days in short-term hospitals 
Number of hospital discharges 

The second reason for doubting the most obvious 
explanations for the observed gradient is that so 
many organ systems are affected. Although one 
could understand how poor nutrition, inadequate 
medical care, or a hazardous environment might 
explain higher rates of one or even several diseases 
and conditions, the gradients by socioeconomic po
sition involve virtually every disease of almost 
every organ system and also include such causes of 
death as accidents, suicide, and murder. 

Furthermore, even within specific organ systems, 
the gradients of disease are not easily explained. In 
one study of cardiovascular disease among 18,000 
British civil servants, it was possible to examine the 
contribution of serum cholesterol, smoking, and 
blood pressure to this gradient of cardiovascular 
disease. 20 Those in administrative classifications 
had the lowest death rates from coronary heart dis
ease, followed by those in professionaUexecutive 
positions, clerical, and other occupations. How
ever, even when an adjustment for the major car
diovascular risk factors was made, the gradient of 
disease associated with socioeconomic position per
sisted. Other investigators of cardiovascular dis
ease6·21 have arrived at similar conclusions. Simi
larly, the differences in survival of breast cancer as
sociated with socioeconomic position remain even 
when the stage of disease at diagnosis is taken into 
account.22 

Because socioeconomic position and race are re-
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lated, racial differences in risk factors or medical 
care are often proposed as explanations for gra
dients of disease associated with socioeconomic po
sition.23 However, socioeconomic gradients are 
found within racial and ethnic groups, 24,25 and, in 
some cases, socioeconomic position may actually 
account for what appear to be racial differences in 
health.26 

A recent study27 that we carried out in Oakland, 
California, further illustrates our difficulty in pro
viding a simple explanation for the observed differ
entials in mortality from all causes among different 
socioeconomic groups . The mortality rates of 
people who resided in a federally designated pov
erty area of Oakland were compared with those 
who resided in other areas of Oakland. The poverty 
area was defined on the basis of census data on un
employment, income, and other markers of disad
vantage. This area is a ten-mile-long strip on the 
western side of Oakland that is divided from the 
remainder of the city by an interstate highway and 
composed of residences alongside warehouses, 
manufacturing industries, and railways. During the 
years 1965-1974 the mortality rates in this popula
tion were considerably higher than for persons 
living in nonpoverty areas. Many factors that might 
have explained this difference in mortality were ex
amined, but none could account for it. After adjust
ment for interarea differences in income, baseline 
health status, lack of medical care, unemployment, 
race , smoking, alcohol consumption, re lative 
weight, physical activity, and several psycho logical 
factors, mortality rates in the poverty area were still 
47 percent higher than in the nonpoverty area . 
Given these findings and others, it seems important 
to identify other risk factors that might account for a 
generalized vulnerability to many diseases among 
persons in lower socioeconomic positions. 

The consistent evidence for socioeconomic posi
tion as a generic risk factor is overwhelming, and it 
is surprising that so little attention has been given 
to this factor in health promotion and disease pre
vention efforts. Perhaps one reason is the pre
sumed impossibility of altering socioeconomic posi
tion. Socioeconomic position is often conceptual
ized as an amalgam of financial, educational, and 
occupational influences, but this does not neces
sarily help us understand why it exerts an influence 
on health . However, there is an underlying frame
work that can both help us understand socioeco
nomic position and develop interventions to reduce 
the associated health risks. 

We believe that the important underlying charac
teristics of socioeconomic position relate to de
mands and resources. Specifically, those at low so-



cioeconomic levels face greater environmental de
mands, both physical and social, and have fewer 
resources to deal with these demands. By re
sources, we include system resources such as 
money and access to medical care, interpersonal re
sources such as social support, and personal re
sources such as coping styles. 

This conceptualization, which combines de
mands and resources, may help to explain why not 
all persons of low socioeconomic position become 
ill. For example, a person living in a high crime area 
on a fixed income may have better health if she or 
he has friends and neighbors on whom to rely for 
help than another person who lives in the same cir
cumstances but has fewer social connections. 

Furthermore, the balance between demands and 
resources changes as one moves up the socioeco
nomic ladder. Although demands may increase, re
sources increase even faster. Such a view of socio
economic position is important because it suggests 
that changes in demands and resources may help to 
alleviate the burden of illness associated with lower 
socioeconomic status. 

There are examples of interventions that help 
overcome socioeconomic risks. It has been shown 
in several studies that high physical and psycholog
ical demands and factors such as monotonous and 
repetitive work lead to higher rates of cardiovas
cular disease, especially in workers who have little 
control over the pace and timing of work or contact 
with coworkers.28- 30 Job design interventions such 
as those related to flextime or autonomous work 
units change the balance of demands and re
sources, and the evidence suggests a resultant low
ering of rates of disease. 31 - 33 High demands and 
low resources in the work environment have also 
been shown to be associated with higher rates of 
risk behaviors such as smoking. Because of this, 
workplace smoking cessation programs are unlikely 
to be effective unless they also direct attention to 
reduction of demands and increase of resources. 

Changes in the balance of demands and re
sources are also possible in maternal and child 
health. Educational interventions provide children 
with additional resources in the form of cognitive 
and social skills, which counteract some of their en
vironmental demands. Interestingly, a recent 22-
year follow-up study of Head Start enrollees re
ported significant gains in health for those enrolled 
compared with others not enrolled. 34 Prenatal pro
grams have demonstrated lowered rates of low
birth-weight infants and perinatal mortality in asso
ciation with increases in medical, behavioral, and 
social resources, which favorably affect the balance 
of demands and resources. 35·36 

Finally, in poor neighborhoods, intervention ef
forts that have focused on demands and resources 
appear to be associated with improved health 
among residents. A program now under way in the 
Tenderloin area of San Francisco37 is aimed at in
creasing social ties among isolated, elderly, and 
poor residents of this area. Reductions in neighbor
hood crime and improved food access have already 
been accomplished, and there are some indications 
of improved health. Bringing residents of these 
areas together to work on common problems has 
allowed them to develop social resources that have 
reduced some of the environmental demands in 
these locations. These heightened social resources 
in combination with system resources such as 
Meals on Wheels, home health aides, and other ser
vices show real promise in improving the health of 
residents in these areas. 

It is possible to estimate the impact on health of 
changes in socioeconomic position. For example, 
the nationwide indirect and direct costs associated 
with cardiovascular diseases were over $25 billion 
in 1977.38 If the bottom 25 percent of the socioeco
nomic distribution had had the same disease rates 
as the median income category, there would have 
been a quarter of a million fewer cases of heart dis
ease in 1972. This would have resulted in a savings 
of $3.3 billion annually. Of course, these figures do 
not include the costs of pain, suffering, and family 
disruption associated with cardiovascular disease. 

Similar estimates for lung cancer lead us to 
equally striking conclusions. If white men and 
women with 1970 incomes less than $6,000 had had 
the same rates of lung cancer as those with incomes 
of $8,000-$13,000, there would have been approxi
mately 12,000 fewer cases of lung cancer, a reduc
tion of approximately 13 percent.26 This decrease in 
the incidence of lung cancer would have resulted in 
a savings of $661 million in 1977 dollars.39 

ln 1980, those in the lowest 20 percent of the in
come distribution had more than twice the number 
of disability days per person than those at the me
dian income level.40 If this lowest group had had 
the same number of disability days as the average 
group, there would have been a net savings of over 
194 million disability days. Looking only at savings 
for those who were working full time or keeping 
house, and using conventional cost-of-illness tech
niques, we translate this to an annual savings of 
$5.75 billion.41 

In summary, we believe that socioeconomic posi
tion represents a true generic risk factor worthy of 
consideration in Closing the Gap. A substantial 
burden of illness is associated with lower socioeco
nomic position in the United States. Socioeconomic 
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position also exerts an influence on the acquisition 
and maintenance of other generic risk factors. Inter
ventions that focus on demands and resources can 
reduce the substantial toll of socioeconomic posi
tion on medical costs, lost productivity, and human 
suffering. 
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Unintended Pregnancy and 
Infant Mortality/Morbidity 
World Health Organization Collaborating Center in Perinatal Care 
and Health Service Research in Maternal and Child Care 

In the United States, a large and unacceptable gap 
s till exists between what is and what could be with 
respect to unintended pregnancy, infant mortality, 
and infant morbidity. The problem can be summa
rized in four simple phrases: each year we have (1) 
too many unintended pregnancies, (2) too many 
deaths of normal-birth-weight infants, (3) too many 
infants whose birth weights are low, (4) too many 
infants who have developmental disabilities. 

This long-standing gap indicates that our society 
has yet to deal effectively with what should be one 
of our greatest concerns: our reproductive health 
and the raising of healthy children. Although the 
rates of unintended pregnancy, infant mortality, 
and infant morbidity are excessive in all segments 
of society, t he highest rates are found among ado
lescent, black, and educationally disadvantaged 
people. This suggests that current knowledge, skill, 
and resources are not uniformly available, acces
sible, acceptable, or affordable to all citizens. 

DEFINITIONS 

Certain terms used in this paper have specific 
meanings. The following definitions will clarify 
these terms for the reader. 

Birth-weight-specific mortality rate (BWSMR): the 
death rate among infants in a specific birth weight 
ca tegory. BWSMR depends on gestational age, 
race, and sex, and intrapartum, neonatal, and post
neonatal care. 

Educationally disadvantaged: having completed 
fewer than 13 years of education. 
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Infant: birth through 12 months of age. 
Low birth weight (LBW): weigh t at birth of less than 

2,500 g (5 lb 81f2 oz). 
Neonatal period: birth through 27 days of age. 
Poor woman: one whose family income is less than 

$10,000 per year. 
Postneonatal period: 28 days to 1 year of age. 
Unintended pregnancy: a pregnancy that was not 

planned. 
Very low birth weight (VLBW): a weight at birth of 

less than 1,500 g (3.3 lb). 

UNINTENDED PREGNANCY 

The Problem 

Of about 6 million reported pregnancies in the 
United States in 1980, 3.6 million (62 percent) were 
live births, 1.5 million (22 percent) were induced 
abortions, and 900,000 (16 percent) included early 
feta l losses, late fetal deaths, and ectopic preg
nancies.1·2 

Unintended pregnancy is an important reproduc
tive public health problem. Fifty-five percent (3 .3 
million) of the 6 million pregnancies in 1980 were 
unintended, either unwanted or mistimed. Of 
these, 900,000 pregnancies occurred in women who 
did not want another pregnancy, and 2.4 million 
pregnancies occurred in women before they wanted 
to be pregnant. More than 376,000 infants, 1 in 10 of 
all live births, were born to women who did not 
want another child. 2 

In 1978 there were an estimated 4 million sexually 
active women who did not intend to become preg
nant but who were using no or inadequate contra
ceptive methods. The Census Bureau projects that 
there will be one third more women of childbearing 
age at the end of the 1980s than there were at the 
beginning of the 1970s.3 The increasing number of 
women of reproductive age, the widening interval 
between the onset of sexual activity and marriage, 
and the reliance on traditional, safe, but less effec
tive contraception indicate that the magnitude of 
the problem will continue to increase. 



Unintended pregnancy affects the mother, father, 
child, family, and community. When an unin
tended pregnancy occurs, the decisions to abort or 
maintain the pregnancy, to marry if the mother is 
single, or to keep the child or place it for adoption 
have far-reaching consequences. These decisions 
vary with the age, race, and social class of the 
mother. The likelihood that a teenager will choose 
abortion, for example, decreases as her age in
creases. More black women between 18 and 19 
years of age seek abortion than do white women of 
these ages. White teenagers are more likely to 
marry than are black teenagers. But people who 
marry as teenagers are twice as likely to divorce as 
those who marry in their 20s.4 

The social impact that gjving birth has on teenage 
lives continues to plague our society. Out of every 
ten women, four become pregnant in their teens, 80 
percent of them unintentionally.5 Women bearing 
children during teenage years cut short their educa
tion and decrease their employment opportunities. 
In 1978 only 1.6 percent of women who bore chil
dren during high school had completed college by 
the age of 29, compared with 22.4 percent of 
women who had delayed childbearing past the age 
of 24.4 

Thus, it appears that teenage women, a group at 
high risk for inadequate contraception and unin
tended pregnancy, tend to move into another 
group at high risk- low-income women-as the 
teenagers experience the consequences of unin
tended births. Teenage mothers are particularly 
likely to find themselves in the low-income group if 
there is no male partner in the household. In 1979, 
white families headed by women had only 40 per
cent of the median income of white husband-wife 
families. For blacks and Hispanics the percentages 
were even lower. 4 

Intuitively, we link unintended pregnancy and 
infant mortality. The sociodemographic character
istics of women most likely to give birth after an 
unintended pregnancy are similar to those of 
women with infants at high risk of dying. Many of 
these women smoke, drink alcohol, do not begin 
early prenatal care, and do not practice good nutri
tion. In addition, they may have fewer of the par
enting skills needed to provide care essential to in
fant health. 

The Cost 

Estimating the cost of unintended pregnancy is dif
ficult because data are sparse. Because 80 percent of 
teenage pregnancies are unintended (JG Dryfoos, Z 
Stein, unpublished observations, 1976), data con-

cerning teenage mothers in the Aid to Families with 
Dependent Children (AFDC) program give some 
insights into the price paid for unintended preg
nancies. 

Women who bore their first child as teenagers are 
significantly overrepresented in the AFDC popula
tion. In 1975 approximately 56 percent of AFDC re
cipients were women whose first child was born 
while they were teenagers. In 1975, 265,144 teen
agers were receiving benefits. An additional870,600 
AFDC recipients in their 20s had been teenagers 
when they first gave birth. 4 These women and their 
children accounted for $8.55 billion in annual public 
expenditures for food stamps, AFDC payments, 
and Medicaid benefits. The expenditure amounts to 
$18,000 for each birth to a teenager. 

Public asistance expenditures, most of which may 
be avoidable, can be contrasted with the public cost 
of providing family planning services-approxi
mately $63 per year per woman. Federal appropria
tions for family planning services now amount to 
approximately $285 million per year4-0.3 percent 
of the cost of public expenditures. 

High-Risk Groups 

Although unintended pregnancies are costly at all 
social levels, the burden weighs most heavily on 
three groups least able to bear the cost: black 
women, women in lower socioeconomic groups, 
and teenage women. 

Black women are 2.5 times more likely to have an 
unintended pregnancy than are white women. 
Among black women, one pregnancy in four is un
intended, compared with one in ten among white 
women. 2 

Poor women are twice as likely to have an unin
tended pregnancy than are other women. People 
with low incomes also use contraception less ef
fectively, showing higher rates of unintended 
pregnancy whether using condoms, the rhythm 
method, the pill, an IUD, spermicides, or a dia
phragm.2 

Teenage women are at least twice as likely to 
have an unintended pregnancy as are older 
women, and they are 3.5 times more likely to use 
no contraception when sexually active and not in
tending to become pregnant.2 

INFANT MORTAliTY 

The Problem 

For 1980 the National Center for Health Statistics 
(NCHS) reported that 45,526 infants died in the first 
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year of life, 67 percent (30,701) in the neonatal pe
riod, and 33 percent (14,813) in the postneonatal pe
riod.1 Although the NCHS provides causes of infant 
deaths, birth weight and maternal data related to 
infant deaths have not been reported since 1960. 

Birth weight and maternal data are crucial to un
derstanding the infant mortality problem. The low
birth-weight rate (LBWR) is assumed to reflect pri
marily socioeconorrtic and maternal or fetal biolog
ical factors. Because the birth-weight-specific 
mortality rate (BWSMR) is associated with gesta
tional age, race, sex, and intrapartum, neonatal, 
and postneonatal care,6 it can be used to indica te 
the quality of medical care received by the mother 
and baby during these periods. Maternal character
istics, such as age, race, and level of education, can 
be used to describe high-risk populations of women 
and infants. 

To obtain birth weight and maternal data on in
fant deaths, we aggregated data from nine states 
that have linked birth and death certificates. These 
states are California, Georgia, Massachusetts, Mich
igan, Missouri, New York, North Carolina, South 
Carolina, and Tennessee. We obtained infant mor
taljty rates by birth weight and maternal character
istics from this aggregated da ta base and applied 
these rates to 1980 natality data for the en ti re 
United States from NCHS. Using these calculations, 
we estimated tha t there were 40,553 infant deaths in 
the United States in 1980-67 percent in the neo
natal period and 33 percent in the postneonatal pe
riod. Seventy percent (28,467) occurred in white in
fants and 30 percent (12,086) in black infants. Of the 
infants who died, 45 percent weighed less than 
1,500 g, 17 percent weighed 1,500- 2,499 g, and 38 
percent weighed more than 2,500 g. The causes of 
death were respira tory complications and imma
turity, 27 percent; congenital anomalies, 21 percent; 
other perinatal conditions, 18 percent; sudden in
fant death syndrome (SIDS), 13 percent; birth 
trauma, 6 percent; infection, 5 percent; injuries, 3 
percent; and all other causes, 7 percent. 

Analysis of age a t death, birth weight, and cause 
of death indicates that the main problems of infant 
mortality can be grouped into four categories: 

1. Conditions (excluding congenital anomalies) 
occurring in low-birth-weight babies. These condi
tions resu lted in 17,843 infant deaths. 

2. Postneonatal disease other than congenital 
anomalies. These conditions accounted for almost 
11,000 infant deaths. 

3. Congenital anomalies, which accounted for 
over 8,000 deaths. 

4. Perinatal complications of normal-birth-weight 
infants. These resulted in about 3,700 deaths. 
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Very low birth weight has long been regarded as 
a major con tributor to infant mortality, and data 
from the aggrega ted data base support this conclu
sion. For example, 45 percent of the total estimated 
deaths were VLBW infants, even though these 
babies represented only 1.2 percent of all births. 
Unfortunately, current knowledge of how to reduce 
mortality in this group is approaching its limit. Fur
ther research is needed to identify specific causes of 
VLBW and design effective interventions to prevent 
these causes from leading to VLBW. 

Our recommendations, which focus on imple
men ting known interventions, are influenced by 
the fact that 38 percent of infant deaths occurred in 
normal-birth-weight babies . These are newborns 
who, because of their satisfactory size, need not be 
at increased risk and should survive the first year of 
life. 

The Cost 

The Office of Technology Assessment of the U.S. 
Congress estimated that 6 percent of all births in 
1978 required neonatal intensive care at a cost of 
$1.5 billion (0.8 percent of the $189 billion in na
tional health expenditures). 7 Most of this care is 
provided to VLBW infants. In general, the lower the 
birth weight, the higher the cost. Estimates vary, 
but the average cost per stay for VLBW infants is 
$15,000.8 Hospital charges for a single infant's in
tensive care have been as high as $500,000. Sur
vivors generally cost more than nonsurvivors be
cause of longer hospitalizations and long-term mor
bidities. We have not attempted to estimate the 
indirect costs associated with infant death; a major 
cost would be the productivity loss of the child, but 
the productivity losses of the parents would also be 
important. Interventions tha t wou ld prolong preg
nancy for premature infants would save millions of 
dollars just in neonatal intensive care costs. 

High-Risk Groups: Defining the Gap 

Birth weight is a key factor in deterrrtining the gap 
between what is and what could be in infant mor
tality. Although total infa nt mortality in the United 
States has been declining since 1900, the difference 
between the LBW rates of blacks and whites has 
been increasing. But birth weight is not the only 
factor to be considered. The unacceptably high rate 
of infant mortality in this country is also the result 
of an excess of deaths among infants of normal 
birth weight. 

A marked gap exists between what we know to 
be the best conditions for childbearing and what is 



actually happening in the United States. Only 29 
percent of all births are to the lowest-risk women
those women 20 years of age or older with 13 or 
more years of education. We label this group "the 
best standard population." Whites are more likely 
than blacks to be in this category. 

The infant mortality rate is 7.5 deaths per 1,000 
live births among infants born to white women in 
the best s tandard population. This infant mortality 
contrasts with rates of 10.8 and 23.8 per 1,000 found 
on average among white and black infants, respec
tively. The gap between the best standard and ac
tual white and black rates exists because of differ
ences in low-birth-weight distributions and differ
ences in birth-weight-specific mortality rates. 

There are important differences between the best 
standard and acutal white and black populations 
with regard to the proportions of infants born with 
low birth weights (Figure 1). Infants of black 
women are almost three to four times as likely to be 
of low birth weight than are those of women in the 
best standard population. In addition, teenage and 
educationally disadvantaged women, white and 
black, are more likely to have LBW infants than are 
women in the best s tandard population (Figure 2). 
Such differences clearly point to the socioeconomic 

divisions that exist in health care in our society. 
The differences in birth-weight-specific infant 

mortality are much greater among mfants with birth 
weights of 2,500 g and above than among low
birth-weight infants (Figure 3). The differences in 
the 2,500 g and above birth-weight group are im
portant because the vast majority of all infants are 
in this group. 

The differences in infant mortality among infants 
weighing 2,500 g and above at birth show different 
patterns in the neonatal and postneonatal periods 
(Figure 4). In the neonatal period normal-birth
weight black infants have nearly twice the mortality 
of the best standard rate, al though there is no dif
ference among the three sociodemographic groups 
for black infants. For white infants, there is also no 
difference among the three sociodemographic 
groups. 

The most obvious sociodemographic differences 
appear in the postneonatal mortality rates for white 
and black infants (Figure 4). Infants with birth 
weights of 2,500 g or more should have an equal 
chance of surviving the first year of life, regardless 
of the prenatal care of the mother and the antenatal 
environment. But infants born to mothers in dif
ferent socioeconomic groups do not in fact survive 

.-----------------------------------··------------------~ 

Figure 1. The relative risk of 
different birth weights by race, 
U11ited States, 1980. Compar
ison of standard with race-spe
cific data from NCHS natality 
data (computer tape). Relative 
risk: the ratio of the risk in one 
group to the risk m another. In 
Figures 1, 2, and 3, if the rela
ti-ve ri~k is 1, the risk is equal 
to that of the standard. If the 
relat1ve risk is 2, the nsk is 
twice that of the standard. The 
standard group consists of in
fants of while women 20 years 
of age or older who /rave 13 or 
more years of education and 
who sought prenatal care in 
the first trimester. The 
BWSMR of the group 
weigltmg at least 2,500 g at 
bzrth is further reduced by ex
cluding deaths reportedly due 
to causes tlzouglzt preventable 
(i.e., obstetrical, hypoxia, in
fection, and injury) and by 
using rates in white infants for 
black i11ja 11 ts. 
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at the same rate. The incidence of congenital anom
alies does not explain the differences. 

Furthermore, there is a striking difference be
tween the survival of black and white infants, re
gardless of socioeconomic position (Figure 4). Al
though the greatest difference occurs in teenage 
mothers, black infants born to educationally advan
taged mothers over age 19 also have a higher mor-
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Figure 2. The relative risk of 
infant birth weight group by 
sociodemographic status and 
race of mother, United States, 
1980. Comparison is with 
white group 1. Group 1: in
fants of women 20 years of age 
or older who have 13 or more 
years of education. Group 2: 
infants of women 20 years of 
age or older who have 12 or 
fewer years of education. 
Group 3: infants of women 19 
years of age or younger. 

tality rate than white infants of mothers within the 
same education and age category. 

Infants of white adolescent mothers are almost 
four times as likely to die in the first year of life as 
infants of a best white standard population (Figure 
4). The risk increases to fivefold for infants of black 
teenage mothers. Also apparent are ga ps between 
the rates of postneonatal mortality for the best stan-

~Standard 
D White 

• Block 

Figure 3. The relative risk of 
infant death by race and birth 
weight, United States, 1980. 
Comparison of BWSMR in 
sta ndard populations with 
BWSMR in aggregated data. 
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Figure 4. Tlte relative risk of 
neonatal and postneonatal 
death for normal-birth-weight 
infants by sociodemographic 
status and race, United States, 
1980. Neonatal period: birth 
27 days; postneonatal period: 
28 days-1 year of age. The 
standard (STD) is white group 
1 infants. See Figure 2 for defi
nitions of each group (GRP). 
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Post neonatal 

dard population and for black and white infants 
born to nonadolescent women who have 12 or 
fewer years of education: the black infants of 
normal birth weight born to less educated women 
are three times as likely to die within a month after 
birth, and the white infants are twice as likely to die 
in that time as the infants of a best standard popula
tion. The variation in mortality among groups is 
largely the result of different rates of infection, in
jury, and SIDS. This would strongly suggest that 
access to care and the existence of a social support 
system may be critical issues influencing postneo
natal mortality. 

Infants in all six sociodemographic groups could 
experience even greater reductions in mortality if 
preventable causes of death were eliminated from 
the standard population of infants born to white 
group J women (Figure 5). Deaths due to obstetrical 
trauma, hypoxia, infection, and injuries were elimi
nated from group I infants and the resulting rate 
used as the standard to demonstrate the potential 
reduction that could take place in all groups. Using 
this standard, all white infants could experience al
most a threefold reduction in neonatal mortality . 
Postneonatal reductions in white infants would 
vary by sociodemographic group: white group I 
could experience a twofold reduction, while infants 
born to adolescent mothers could experience a six
fold reduction. 

Blacks would experience even greater reductions. 
As seen in white infants, the nearly fourfold reduc
tions would be the same across all sociodemo-

graphic groups. However, the reductions in black 
postneonatal mortality would be greater than those 
for whites for all sociodemographic groups: black 
group I infants could experience a threefold reduc
tion, while the reduction in infants born to adoles
cent mothers could be almost ninefold. 

INFANT MORBIDITY 

The Problem 

Infant morbidity has decreased significantly in the 
United States since 1900. The introduction of antibi
otics and the widespread use of vaccines against 
childhood diseases have reduced not only the mor
tality associated with infectious disease but also the 
morbidity. Today, most long-term morbidity origi
nating in infancy involves congenital anomalies and 
developmental disabilities. 

One fourth of congenital anomalies are known to 
be caused by genetic factors and one tenth by envi
ronmental factors; the causes of the remaining two 
thirds are unknown.9 The reported incidence of 
congenital anomalies varies widely because of dif
ferences in definitions, methods of detection, de
mographics of the populations observed, and 
length of observation. According to one five-year 
survey, the incidence of severe congenital anoma
lies in the United States was 4 percent, and the inci
dence of total congenital anomalies (severe plus 
moderate) was 15 percent. Anomalies detected be
tween birth and 5 years of age increased almost 
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Figure 5. The relative risk of 
neonatal and postneonatal 
death for normal-birth-weight 
infants, by sociodemographic 
status and race, United States, 
1980. Neonatal period: birth-
27 days; postneonatal period: 
28 days-1 year of age. The 
standard (STD) is group 1 in
fants with preventable causes 
of death excluded. See Figure 2 
for definitions of each group 
(GRP). Neonatal Poetneonatol '------------

fivefold. For children 5 years of age, the incidence 
of severe anomalies was 4.2 percent in whites and 
3. 9 percent in blacks.10 

Down's syndrome occurs once in every 1,000 live 
births and accounts for 15-30 percent of severe 
mental retardation in children under 10 years of 
age.9 The average survival of persons who have 
Down's syndrome is estimated to be 30 years11 ; 

thus, the 3,600 children born with Down's syn
drome in 1980 will ultimately experience more than 
100,000 years of disability. 

Spina bifida is one of the most common serious 
congenital anomalies. Neurosurgical repair is neces
sary at birth, and despite the best treatment, af
fected individuals usually have Joss of bowel and 
bladder function and leg weakness requiring braces 
or a wheelchair. Although the incidence of spina bi
fida has been declining in recent decades, improved 
medical and surgical care has increased survival so 
that the total number of persons with the disease 
has dramatically increased. We estimate that 4,000 
infants were born with spina bifida in 1960 and 
2,000, or only half as many, in 1980. In contrast, 
there were about 20,000 persons with spina bifida 
living in 1960 and 80,000 in 1980-a fourfold in
crease. 

Most developmental disabilities, such as mental 
retardation, cerebral palsy, and other intractable 
physical and neurological impairments that require 
special long-term medical and educational services, 
originate during the prenatal or perinatal period. A 
small but predictable portion of mental retardation, 
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cerebral palsy, blindness, and deafness occurs in in
dividuals as a complication of very low birth 
weight. 

We estimate that 900,000 Americans now have 
developmental disabilities necessitating special 
medical or educational services and that on the 
average a person who has such a disability survives 
at least 35 years. We estimate that 15,000 newborns 
join this group each year. 

The Cost 

The costs of morbidity associated with low birth 
weight are less well defined than those of mortality. 
Low and very low birth weight are in themselves 
important causes of morbidity, and in the short 
term they account not only for longer hospital stays 
at birth, but also for increased frequency of hospi
talization and physician visits throughout infancy. 

Throughout life, the average annual medical care 
costs for VLBW and LBW infants are highe r than 
the costs for normal-birth-weight babies.12 

Of morbidities that originate in infancy, the most 
costly are those that necessitate long-term care: 
mental retardation, cerebral palsy, and congenital 
anomalies. An estimated $6.5-$9 billion is spent 
annually on the care and treatment of mentally re
tarded people. The annuaJ cost for a person with a 
significant developmental disability ranges from 
$2,300 for home care to $16,300 for institutionaliza
tion.13 

Medical care for congenital anomalies is among 



the most expensive of all diseases. The ational 
Center for Health Statistics esttmated that $1.4 bil
lion was spent for the care of congenital anomalies 
in 1980, 0.14 percent of all personal health care ex
penditures.14 Zook and colleagues15•16 reported that 
the majority of patients with congenital anomalies 
required repeated hospitalization, and because of 
this, they represented a major component of "high
cost users" of medical care-with 15 percent of pa
tients consuming as many resources as all other pa
tients combined. 

Lifetime care for a child with spina bifida, in
cluding medical, institutional, foster care, and so
cial, psychological, and educational services, can 
cost $170,000-$300,000 contrasted with $72,000 of 
comparable expenses for a normal child 0 Lips
comb, I Kolimaga, PW Spenduto, et al., unpub
lished observations, 1982). 

High-Risk Groups 

lt is difficult to define the gap between what is and 
what could be for morbidities originating in in
fancy. The problem is that far fewer data are avail
able about morbidity than about mortality; the mor
tality data are also easier to quantify. Because the 
rate of congenital anomalies does not vary greatly 
between white and black infants, we believe that 
the gap between the mortality seen in infants born 
to teenage, black, or poor women and the mortality 
in infants born to other, Jess disadvantaged 
mothers predicts a similar gap in rates of morbidity. 
The gap is probably due to an excess of infection, 
inJury, and cerebral palsy among the disadvantaged 
infants. 

The causes of many developmental disabilities re
main unknown. Although we know too httle to 
prevent long-term morbidity, we can affect the rate 
of disabilities when they arise from known causes. 
Effective diagnostic or preventive technologies exist 
for certain metabolic defects (screening of newborns 
for phenylketonuria [PKU] and hypothyroidism), 
for Tay-Sachs disease (identification of carriers), for 
congenital rubella syndrome (immunization of 
mothers), for Rh disease (administration of Rh im
munoglobulin), and for Down's syndrome and 
spina bifida (use of prenatal diagnosis). 

Because many of the conditions for which there 
are preventive interventions (congenital rubella, 
PKU) are now rare in this country, we have focused 
on conditions that are more common but that can 
be prevented or detected by using current tech
nology. These are Down's syndrome, spina bifid a, 
and mental retardation/cerebral palsy associated 
with VLBW in infants. 

INTERVENTIONS 

Unintended Pregnancy 

Education and access to appropriate health care are 
the two interventions that show the greatest 
promise for reducing the number of unintended 
pregnancies. To be effective, education must begin 
early and must stress the importance of reproduc
tive concerns in a person's social and vocational 
plans. Schools, the media, and other institutions 
with adolescent constituencies can play vital roles 
in demonstrating to teenagers that their reproduc
tive futures are in their OV\ n hands. 

General information concerning the safety and 
efficacy of various birth control measures should be 
readily available to sexually active persons and 
those considering becoming sexually active. Such 
information should point out the risk of pregnancy 
associated with unprotected intercourse. More im
portantly, it should be pointed out that the health 
risks associated with each contraceptive method, 
though an important concern, are less than the risks 
of pregnancy. 

Although we have no data on the intendedness 
of the pregnancy from the man's perspective, male 
participation in reproductive health programs is 
being increasingly emphasized. The fathers of chil
dren born to teenage mothers are being encouraged 
to become more aware of family planning practices 
so as to prevent future unintended pregnancies. 

We can reduce the excessive number of unin
tended pregnancies by using known interventions. 
The effective contraceptive methods (pill, IUD, 
foam, and condom) have a combined failure rate of 
6.8 per 100 women. In 1980, if all sexually active 
couples had routinely used one of these methods, 
the number of unintended pregnancies would have 
decreased from more than 2.4 million GG Dryfoos, 
Z Stein, unpublished observations, 1976) to less 
than 900,000. With an expected abortion rate for 
contraceptive failure estimated at 62 percent, there 
would have been almost 1 million fewer abortions 
(533,000 instead of 1.5 million). 

The same intervention would prevent 340,000 
unintended live births. We conservatively estimate 
that because of the higher-risk status of this group, 
5,000 infant deaths could be prevented, reducing 
the infant mortality rate by more than 10 percent. 

In summary, more than 65 percent of all unin
tended pregnancies might be avoided if couples ef
fectively controlled fertility. This could result in 
more than a 75 percent reduction in the total 
number of unintended births, including more than 
100,000 unwanted births that could be prevented by 
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increased access to sterilization . Overall, such a 
change would result in an increase of almost 20 per
cent in the proportion of wanted infants born each 
year. Listed below are strategies for effective 
methods of family planning. 

Develop cooperative, broad-based educational ef
forts. Professional associations could disseminate 
to physicians and other health-care givers appro
priate information on the relative risks of unin
tended pregnancy and effective contraception. 

The mass media could make family planning in
formation readily available. Local television broad
casting companies could receive tax incentives for 
developing programming in cooperation with the 
community's family life program and for reducing 
advertising that has sexual overtones. The media 
could give a more balanced view of the conse
quences of the liberated lifestyle portrayed so entic
ingly in many advertisements by giving more time 
and space to responsible pregnancy prevention. 

State health departments could identify and de
fine specific pregnancy-related programs in the 
state and make information about the magnitude of 
unintended and teenage pregnancy available toed
ucators throughout the states. 

Early work experiences that enable teenagers to 
feel that they play an important role in society can 
build self-esteem and encourage more matu re deci
sion making. State education departments should 
consider developing programs to increase self-re
sponsibility and self-esteem among teenagers and 
to foster the peer and cross-generational communi
cation skills that encourage mature life planning. 
Students would not be required to participate in 
these classes, and parents who elected to teach their 
children at home would be supplied with educa
tional materials. But all students would be required 
to demonstrate their mastery of family life informa
tion by passing an examination before entering the 
seventh grade. School programs could be linked to 
accessible family planning programs, such as con
traceptive services in health department clinics and 
at schools where the rate of unintended pregnancy 
is high. 

Young people can be encouraged to plan their re
productive "careers" just as they plan their educa
tional and vocational careers. Such plans include 
delaying the onset of sexual activity, making appro
priate use of effective contraception, timing child
bearing (including the interval between intended 
births), and timing the cessation of childbearing. 
School programs need to address not only the phys
iology of reproduction but also the individual's re
sponsibility to himself or herself and the develop
ment of interpersonal relationships with parents 
and peers. Federally or locally sponsored job pro
grams might be made available to family life pro-
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gram participants who are 10- 18 years of age. 
Provide widely and readily available reproduc

tive health services for women and men of all ages 
and from all segments of society. For some people, 
obtaining family planning services is difficult. The 
most common barriers are cost, inconvenience, and 
fear of the loss of privacy. All men and women 
need access to affordable family planning, in
cluding volun~ary sterilization . Family planning ser
vices should be available in convenient locations 
and at hours that accommodate the schedules of 
teenagers, working women, and women who stay 
home with their small children. The confidentiality 
of treatment must be emphasized in all materials 
advertising the services of family planning clinics. 
States could provide funds for comprehensive 
health and social services for parents under 18 years 
of age in communities that have submitted accept
able plans for such programs. 

Information on nonprescription methods of birth 
control, such as condoms, spermicidal foams, sup
positories, and sponges, should be presented to ev
eryone attending family planning clinics. This in
formation could also reach the general public by 
television and radio advertisements and public ser
vice announcements, freely accessible printed in
formation in pharmacies, libraries, physicians' and 
clinic offices, and toll-free te lephone hotline ser
vices. For teenagers in particular, these educational 
resources can be linked under present law to easily 
accessible and confidential contraceptive services. 
Pharmacies should display nonprescription contra
ceptives in such a way that embarrassment about 
requesting them will not be a barrier to their use. 

Publicly funded sterilization services could be 
made available to all women through fees set on a 
sliding scale, with women below the poverty level 
receiving these services free. 

Develop improved methods to reduce the number 
of unintended pregnancies. Research on safe, inex
pensive, effective, and easy-to-use methods of con
traception for women and men will help develop 
more appropriate family planning services and edu
cation programs. Areas of research interest include 
(1) the development of better knowledge of the mo
tivation and behavior conducive to appropriate 
family planning practices, and (2) the continued 
support of implementing and evaluating surveys 
that measure the planning of pregnancies and the 
incidence of unintended pregnancy. 

Infant Mortality 

Interventions that could reduce infant mortality are 
available but not universally used . We divide our 
recommendations into three ca tegories: (1) inter
ventions to reduce the number of LBW infants, (2) 



interventions to reduce the neonatal mortality rate, 
and (3) interventions to reduce the postneonatal 
mortality rate. 

Reducing the LBWR. Interventions to reduce the 
excessive number of LBW infants are associated 
with the reduction of four risk factors: early and 
closely spaced childbearing, smoking throughout 
pregnancy, late or no prenatal care, and poor ma
ternal nutrition.17,18 

The maximum reduction of low birth weight 
could be brought about by a concerted program to 
persuade pregnant women to stop smoking, to seek 
and have available quality prenatal care beginning 
in the first trimester, and to practice good nutrition. 
We could thereby reduce the annual number of 
LBW infants by as much as 51,000, which could re
sult in 4,200 (10 percent) fewer infant deaths if cur
rent mortality rates remained the same. An addi
tional reduction of 7,400 cases of low birth weight 
(which would amount to 600 deaths) could be ef
fected if the number of women below age 20 who 
become pregnant could be reduced 50 percent. This 
reduction could be most appropriately achieved by 
family planning services that enable women to 
delay the onset of childbearing and to optimally 
space the children they do have. 

Experience suggests that the LBWR for groups II 
and III may be reduced 50 percent by decreasing the 
pregnancy rate in high-risk age groups and by en
couraging all pregnant women to stop smoking, ob
tain prenatal care early in pregnancy, and practice 
good nutrition. Known interventions will affect pri
marily the infants who weigh 2,000-2,499 g at 
birth. At present, we do not know how to increase 
the birth weight of 80 percent of the LBW infants 
born each year; in short, we are now able to reduce 
this social problem by only 20 percent. 

Interventions to detect and treat women who are 
in labor, or who may be at increased risk of going 
into labor, with a preterm fetus are being evaluated 
and show preliminary indications of success. How
ever, because the efficacy of these interventions has 
not yet been proved, we did not use them in our 
estimates. 

Reducing the neonatal mortality rate. We know 
that good intrapartum (during and just after de
livery) care of mothers and early neonatal care of 
infants can reduce infant mortality, regardless of 
birth weight. 19- 23 High-risk mothers, especially 
those with preterm fetuses, can be referred to re
gional centers that would provide them with quality 
perinatal care, including consultative and labora
tory services, during the prenatal period and with 
specialized primary care during the intrapartum pe
riod . Such centers can also provide professional ed
ucation and training programs that would improve 
delivery services both for normal-weight and for 

LBW infants. Specially trained professionals would 
be able to identify high-risk mothers for transfer 
and recognize, stabilize, and recommend transfer of 
sick newborns, including VLBW infants who re
quire intensive care. 

If the birth-weight- and race-specific neonatal 
mortality rates for all infants weighing more than 
2,500 g at birth were the same as for the best stan
dard group, the number of infants who die each 
year would drop by more than 4,200 (10 percent). 
The key to improving the neonatal mortality rate is 
to provide equal access to quality care for infants in 
all sociodemographic groups in our society. 

Reducing the postneonatal mortality rate. Health 
professionals know as much about preventing post
neonatal death as about preventing death in new
borns, but their skills do not always reach the 
people who could benefit the most from their care. 
We believe that the mortality rate in the postneo
natal period could be lowered if all mothers had 
equal access to pediatric care and possessed more 
parenting skills. Such changes would have the 
greatest impact on postneonatal infection and in
jury, but the burden of postneonatal illness asso
ciated with congenital anomalies and SIDS might 
also diminish. 

If all infants had the parental care and access to 
health care that the infants of white educationally 
advantaged mothers now receive, we estimate that 
7,700 fewer postneonatal deaths would occur an
nually. That decrease represents 60 percent of all 
postneonatal mortality and 20 percent of all infant 
mortality. Virtually all that improvement would be 
in older infants who had weighed 2,500 g or more at 
birth. In other words, the gap suggests what many 
have said intuitively or on the basis of individual 
clinical experience: good child rearing and good pe
diatric care are critically important even for infants 
who are robust at birth. Although such a reduction 
might be within our reach, its achievement would 
depend on the reduction of SIDS, which-like LBW 
in the neonatal period-is the chief health care 
problem of the postneonatal period. 

Thus experience suggests that implementing the 
following strategies could substantially lower the 
overall infant mortality rate. 

Reduce the low-birth-weight rate to 5 percent by 
the year 2000. Provide prenatal evaluation and 
counseling for all pregnant women during the first 
trimester of pregnancy. Such improved services 
would include (1) prenatal care followed by access 
to other services, as deemed appropriate for the 
level of risk; (2) removal of fiscal, categorical, and 
administrative barriers to such prenatal evaluations; 
and (3) counseling that includes information on the 
risks of smoking, of consuming alcohol and other 
drugs, and of exposure to environmental hazards. 
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Reduce the neonatal mortalitlj of normal-birth
weight infants by 60 percent (to 0.7 per 1,000) by the 
year 2000. Remove barriers to quality intrapartum 
care, making certain that the care provided is con
sistent with the risk status of the mother and fetus. 
Efforts need to be directed particularly at those 
groups at greatest risk: teenage mothers, the socio
economically disadvantaged, and black mothers re
gardless of age or status. 

The education of professionals needs improve
ment in identifying, resuscitating, and stabilizing 
the sick neonate at delivery prior to obtaining the 
specialized care needed. 

Reduce the postneonatal mortality rate of 
nomtal-birth-weight infants by 60 percent (to 1 per 
1,000) by the year 2000. Remove barriers to preven
tive and curative services in the first year of life. 
Such barriers include race, age, residential status, 
and ability to pay for services. 

Federal, state, and local programs should be ex
tended to provide outpatient services to areas that 
now lack adequate resources. 

Programs should be developed to improve par
enting skills, particularly of teenage mothers, and 
include instruction in normal child development, 
injury prevention, and recognition of acute illness. 

Implementation of these strategies requires sup
port from leaders-governmental and nongovern
mental-at community, state, and national levels. 
Such support might include: 

1. Endorsing the standards for prenatal and in
fant care, including psychosocial support and 
family planning services, proposed by the Select 
Panel for the Promotion of Child Health. 

2. Financing primary, secondary, and tertiary 
levels of hospital care for indigent citizens through 
local, state, and federal mechanisms. Regionaliza
tion is the most cost-effective way of providing 
highly specialized services, such as maternal, fetal, 
and neonatal intensive care. 

3. Expanding funding mechanisms for prenatal 
care, delivery, and ongoing child health services for 
uninsured people. Expanded public programs 
should allow coverage of low-income, two-parent 
families and should cover a woman's first preg
nancy regardless of income. Private insurers should 
provide adequate pregnancy-related and infant care 
benefits. 

4. Providing adequate support for maternal and 
child surveillance activities and genetic services, in
cluding ongoing collection, tabulation, analysis, 
and timely dissemination of data to increase our 
ability to identify high-risk populations, plan inter
ventions to reduce mortality, and evaluate inter
vention strategies. 
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Infant Morbidity 

Fetuses affected by Down's syndrome can be iden
tified by tests of amniotic fluid in the midtrimester 
of pregnancy. Women more than 34 years of age or 
who have previously had a child with Down's syn
drome are at high risk for carrying an affected fetus. 
At present, medical practice is to inform such 
women of the availability of prenatal diagnosis. 
After prenatal diagnosis, prospective parents have 
the choice of planning for optimal care after birth or 
terminating the pregnancy. 

Surveys (Centers for Disease Control, unpub
lished observations from surveillance of genetic ser
vices, 1980) show that 60 percent of women who are 
informed of prenatal diagnosis and have easy ac
cess to it elect to use it. Of those women who use 
prenatal diagnosis and are found to have a severely 
affected fetus, 95 percent elect to have an abortion. 
U 60 percent of all high-risk women were to use pre
natal diagnosis and if pregnancy were terminated to 
the same extent as is now the case, 50 cases of 
Down's syndrome per year among blacks and 200 
cases among whites would not occur. The result 
would be a 7 percent decrease in the incidence of 
Down's syndrome. Considering that the average 
survival of a person with Down's syndrome is 30 
years, the 250 excess cases we see each year repre
sent 7,500 years of disability. 

Fetuses affected by spina bifida can also be diag
nosed by tests of amniotic fluid in the midtrimester. 
Women who have had a child with spina bifida (or 
anencephaly) are at high risk for having another af
fected fetus. A new maternal , serum screening test 
can identify women in the general population who 
are also at high risk for carrying an affected fetus. U 
the serum test is positive, amniotic fluid diagnostic 
tests are then offered. The serum screening test 
(alpha-fetoprotein) has been widely available in the 
United States only since January 1984. We estimate 
that each year 660 children with spina bifida, repre
senting 16,500 years of disability, would not be born 
if screening were widely available. 

We further estimate that if the three main risk 
factors during pregnancy-smoking, lack of pre
natal care, and poor prenatal nutrition-were elim
inated, we would prevent 120 to 230 cases of devel
opmental disability each year as a result of having 
prevented low-birth-weight babies. This would be 
the equivalent of eliminating 4,000-7,500 years of 
disability. Because we have no way of ensuring that 
high-risk women would stop smoking, enter pre
natal care early, and obtain adequate nutrition, only 
one half to one third of the theoretically achievable 
is actually achievable. 



Further limiting the ability to intervene is the re
cent implementation of the Diagnosis Related 
Gmup (DRC) System for hospital reimbursement, 
which may limit economically disadvantaged 
persons' access to corrective surgery for congenital 
unomalies. Similarly, if access to perinatal care is 
limited in any way, we will see an increase in infant 
mortality. 

We recommend the following measures to limit 
and reduce infant morbidity: 

Develop a public policy to ensure, for all citizens, 
the complete and unencumbered access to preven
tive services that will maintain the substantial re
ductions in morbidity already brought about by 
such programs as immunization and neonatal 
screening. We should ensure access to preventive 
services, particularly neonatal screening for meta
bolic diseases and immunizations. 

SUMMARY 

Each year in the United States, the following excess 
infant mortality and morbidity occur: 

1. 7,500 deaths in infants 28 days-1 year of age 
(postneonata1 period) 

2. 4,000 deaths in infants less than 28 days of age 
(neonatal period) 

3. 50,000 low-birth-weight infants and 4,000 in
fant deaths associated with low birth weight 

4. 2.2 million unintended pregnancies 
This excessive mortality and morbidity represent 

a gap between what is and what could be regarding 
our reproductive health. Although the gap exists at 
all levels of society, it is most pronounced for teen
agers, blacks, the poor, and the educationally dis
advantaged. 

More than half of the 6 million pregnancies in the 
United States each year are unintended. But the risk 
of unintended pregnancy is not uniformly distrib
uted. The rate of unintended pregnancy is 2.5 times 
as high for black women as for white women; twice 
as high for poor women as for those with higher 
incomes; and twice as high for teenagers as for 
older women. 

Moreover, women giving birth because of an un
intended pregnancy have characteristics similar to 
women at increased risk of experiencing an infant 
death. Hence, reducing unintended pregnancy 
among these women may also lower infant mor
tality. Four in 10 women become pregnant as teen
agers. Early teenage childbearing usually ends 
schooling-often leaving young women unem
ployable and dependent on public welfare and 
public sources of medical care. 

The gap in infant mortality is caused primarily by 

an excess of low-birth-weight infants and an excess 
of postneonatal deaths among normal-birth-weight 
infants. White adult women with 13 or more years 
of education-our "best standard population"
experience the lowest infant mortality because they 
have low rates of low birth weight and postneonatal 
mortality among normal-birth-weight babies. Com
pared with babies of this best standard population, 
infants of teenage mothers are 6 to 8 times as likely 
to die in the postneonatal period, and infants of 
other white and all black mothers are 1.3 and 4 
times, more likely to be of low birth weight, respec
tively. 

Normal-birth-weight babies of mothers in the 
best standard population are also at less risk of 
dying in the neonatal period than are other infants 
of like weight. For example, normal-birth-weight 
infants of other white and all black mothers are 2.5 
and 4 times more likely to die, respectively, in the 
first four weeks of life. 

It is possible to eliminate the excessive mortaHty 
and morbidity enumerated above by the year 2000. 
This would mean reductions of 60 percent in post
neonatal deaths, 15 percent in neonatal deaths, 20 
percent in the number of infants born with low 
birth weight, and 65 percent in unintended preg
nancy. These reductions could be achieved if inter
ventions now available were universally used, 
especially within the identifiable high-risk subpop
ulations. 

Available strategies indude (1) educating poten
tial parents on the responsibilities and risks of 
human reproduction, (2) making reproductive 
health services equally available to all men and 
women needing them, (3) encouraging women to 
lengthen the time between pregnancies, (4) en
suring that women start prenatal care in the first tri
mester of pregnancy, (5) improving maternal nutri
tion, (6) encouraging women to reduce smoking 
and alcohol consumption during pregnancy, (7) 
providing improved medical care during childbirth, 
(8) providing specialized neonatal care for infants 
who need it, (9) helping high-risk and teenage 
mothers improve their parenting skills, and (10) in
creasing access to pediatric care throughout the first 
year of life. 

Interventions may vary from region to region, 
depending on the specific problem encountered. 
An epidemiologic assessment should be under
taken to define the health problems, describe the 
existing services, and provide the framework for 
the direction of resources. For example, providers 
addressing a gap in postneonatal mortality may im
plement (1) improved access to care for sick infants, 
(2) a follow-up program to support families of in-
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fants at high risk of postneonatal diseases, (3) injury 
control programs, and (4) public education pro
grams to improve parenting skills. 

Interventions that reduce mortality are expected 
to lower infant morbidity as well. Actions for re
ducing the burden of illness associated with con
genital anomalies and developmental disabilities in
dude (1) maintaining regional access to specialized 
perinatal care and corrective surgery, (2) providing 
pregnant women access to prenatal diagnosis for 
Down's syndrome and spina bifida, (3) continuing 
newborn screening for PKU and hypothyroidism, 
and (4) continuing research into the etiology of con
genital anomalies and developmental disabilities 
and improved methods for habilitating affected in
fants. 
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Unintentional Injuries 
Gordon S. Smith, M.B., Ch.B., M.P.H., and Henry Falk, M.D. 

Throughout the world, including in developing 
countries, injuries are now the leading cause of 
death during half the human life span .1•2 In the 
United States, injuries are the leading cause of 
death from the first year of life to age 44. In 1980 
more than 68 million Americans were injured se
verely enough to require medical allention or have 
their daily activities restricted.3 Disability and dis
figurement are common results. Injuries are a pri
mary cause of medical costs, losses to the economy, 
and human suffering. A single source of injury, the 
motor vehicle, cost society more than $18 billion 
(excluding property costs) in 1975, an amount equal 
to approximately 1 percent of the gross national 
product. 4•5 

We have the knowledge and the technology to 
prevent many injuries and to reduce the severity 
and impact of most of them. Single regulations may 
save thousands of lives annually, just as the 55-mph 
speed limit is estimated to prevent 5,000 deaths 
every year. 6 Each year that the available but unused 
standards for crashworthy automobiles are delayed, 
a t least 9,000 lives are estimated to be lost. 6 This 
paper summarizes our knowledge of the main 
causes of unintentional injuries and identifies the 
gap between what is already known about control
ling them and what is now being implemented. 

DEFINITION OF UNINTENTIONAL INJURIES 

Of all fatal injuries in the United States in 1980, 32 
percent were classified as intentional (suicide and 
homicide) and 2 percent of unknown intent (pre
dominantly poisoning, drowning, and injuries from 
firearms). The remaining 66 percent of all injury 
deaths were classified as unintentional according to 
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the International Classification of Diseases Supple
mental Classification System-External Cause 
(ICD-E codes). These codes classify injuries on the 
basis of apparent intent. 

There are severe limitations to this system, espe
cially because in many cases intent is unknown and 
the death is misclassified as accidental, or the infor
mation about intent is omitted from the medical 
record for legal, insurance, or emotional reasons. 
For many alcohol-related deaths, intent is difficult 
to d e termine. Who can know the mind of a 
drunken teenager who drives a car into a tree at 60 
mph? Because our goal is to prevent such deaths, 
intent may not matter; a safe car design that in
dudes air bags and automatic seat belts could pre
vent many such deaths, regardless of intent. 

Many other injuries can also be prevented 
without concern for intent. For the purposes of this 
paper, however, only unintentional or accidental 
injuries as defined by the ICD-E codes will be dis
cussed. Suicide, homicide, and other violence-re
lated injuries are discussed in another paper. Com
plications of medical and surgical care and adverse 
reactions to drugs, although included in the total 
number of injuries to maintain compatibility with 
other published data and the ICD grouping (E800-
E999), will not be discussed. A second classification 
system, the nature of injury codes, classifies the 
kind of injury or body part injured. Because these 
codes contain little data on cause of injury, they will 
not be discussed. 

In determining which causes of injuries to select 
as high-priority problems, we encountered several 
difficulties, especially the fact that many of the 
leading causes of morbidity are not the leading 
causes of mortality. In a recent study comparing in
jury-related death with the ten leading causes of in
jury-related emergency room admissions, only 
three causes of injury-motor vehicle crashes, falls, 
and assaults-appeared in both groups, and only 
the first two of these are predominantly uninten
tionaJ.7 Cutting and piercing injuries were the 
second leading cause of emergency room admis
sions, but in 1980 they accounted for less than 0.1 
percent of all injury deaths. Other injuries such as 
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drownings have an extremely high case to fatality 
ratio, yet they cause little morbidity. Some types of 
injuries, though less common, occur in younger age 
groups and account for significant premature mor
tality (years of life lost before age 65). Other inju
ries, such as back injuries, are a prominent cause of 
outpatient morbidity and lost work days; however, 
relatively few of them require hospitalization, and 
they cause little mortality. Another difficulty is that 
the data on morbidity are incomplete. For example, 
no reliable data are available on the causes of hospi
talization for injuries in this country. Because of 
these difficulties, we denoted as high priority every 
unintentional injury that causes more than 1 per
cent of all unintentional injury deaths in the United 
States. 

Unless otherwise stated, the data used in the 
analysis for this study came from the public use 
data tapes from the National Center for Health Sta
tistics (NCHS), including both mortality and hos
pital discharge data, and from unpublished data 
provided by the NCHS. All data refer to 1980, the 
base year for this study . The data on available inter
ventions and their effectiveness were obtained by 
medical literature searches and by consultation with 
lead ing injury experts in the United States. 

IMPACT ON SOCIETY 

While injuries are only the fourth leading cause of 
death (following heart disease, cancer, and stroke), 
they are the leading cause of premature mortality 
(years of life lost before age 65) aside from infant 
mortality. Figure 1 shows years of life lost for the 
eight leading causes of death. 

In 1980 unintentional injuries accounted for 
105,718 deaths, 2,769,084 potential years of life lost 
and an estimated 48,804,537 visits to emergency 

5 

c 
~ 3 
';; 
0 ..... 
2! ::; 2 

.. 
;;; 
"' >-

Unontentional 
(Accident al) 

rooms (see Table 1 and Figures 2 and 3 for the 
breakdown by cause). The National Center for 
Health Statistics reported that in 1980 a total of 
72,715,000 injuries occurred, regardless of intent. 
(NCHS defines injury as that which "results in at 
least 1 full day of restricted activity or [requires] 
medical attention.") Of these, 4,392,000 were inju
ries sustained in motor vehicle crashes.3 A total of 
3.6 million Americans were hospitalized for injuries 
in 1980 requiring 27.7 million days of hospitaliza
tion. A more detailed breakdown of hospitalization 
by cause is not available because of poor E-coding 
of hospital discharge data. 

Acute conditions resulting from injuries were re
sponsible for nearly 103 million days lost from work 
and 480.7 million days lost from major activity 
(school, work, or usual daily activities). When the 
time lost because of long-term disability is included, 
the total number of days lost from major activity 
was 778.9 million for all injuries and nearly 145.5 
million days for motor vehicle crashes alone.3 

The financial costs of injuries, while difficult to 
calculate exactly, burden society and individuals 
alike. Cost estimates were made by extrapolating 
data from Hartunian's study of motor vehicle inju
ries and National Safety Council data. 8.9 The direct 
estimated costs of hospitalization, physician visits, 
and other professional costs, pharmaceutical costs, 
and expenses of home and institutional care totaled 
more than $19.5 billion in 1980. Indirect costs (lost 
wages) are estimated to add nearly $26 billion, 
bringing the estimated total cost of injuries to so
ciety in 1980 to almost $45.5 billion. 

RISK FACTORS 

In an analysis of the causes of injuries the prime 
consideration is the interaction of host (the person 

Cancer Heart Liver Stroke Pneumonia/ Diabetes Pulmonary Injur ies 

Figure 1. Potential years of 
life lost before age 65 from the 
eight leading causes of death, 
United States, 1980. Disease Disease Influenza Melltus Disease 
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Table 1. Mortality and emergency room visits for unintentional injuries, United States, 1980 

Mortality" Emergency room VISJtsb 

Specific injuries 
(E-codcs) 

No. of 
deaths 

Rate per 100,000 
population 

No. of 
injuries 

Rate per 100,000 
population 

Motor vehicles (E810-25) 
Falls (E880-8) 
Drownings (E830,832,910) 
Fire and flames (E890-9,924) 
Poisonings (E850-69) 
Suffocation (E911-3) 
Natural environment (E900-9) 
Firearms (E922) 
Air transportation (E840-5) 
Machinery (E919) 
Electric current (E925) 
Struck by falling object (E916) 
Other 
Total 

53,172 
13,294 
7,257 
6,016 
4,331 
4,121 
3,194 
1,955 
1,494 
1,471 
1,095 
1,037 
7,281 

105,718 

23.47 
5.87 
3.20 
2.66 
1.91 
1.82 
1.41 
0.86 
0.66 
0.65 
0.48 
0.46 
3.22 

46 67 

6,077,244 
12,767,544 
NA 
1,199,456 

506,437 
NA 

213,237 
NA 
NA 
NA 
NA 
NA 
NA 
48,804,537 

2,280 
4,790 

NA 
450 
190 

NA 
80 

NA 
NA 
NA 
NA 

A 
NA 
18,310 

• Data from Public Use Data Tapes-Mortality 172 

b Data for emergency room rates are based on published age-speofic rates from Barancik et a1.7 extrapolated to the 1980 U.S. population. 
Because data are not available for all categories, the number of InJUries does not add up to the total shown. 

injured), agent (various forms of energy-mechan
ical, thermal, chemical, and electrical), and environ
ment, including the socioeconomic environment 
(e.g., road design or the availability and marketing 
of alcohol). 5 How these factors affect the human 
body is determined by the type of energy involved, 
its distribution in time and space, and the capacity 
of the human body to withstand the energy. For ex
ample, when energy is transferred over a small area 
(e.g., when the forehead strikes the rearview mirror 
in a crash), considerably more injury results than 
when the energy is spread over a larger area (e.g., 
when an air bag is used). Although the cause of in
juries is primarily the interaction of agent, host, and 
environment, certain fac tors put people at in
creased risk . 

Age. Injury rates vary dramatically with age, re
flecting differences in activities, behavior, and m
jury thresholds. Mortality rates for all unintentional 
injuries combined are highest in the elderly: 98 per 
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100,000 for those over 65 and 269 per 100,000 for 
those over 85, compared with an overall rate of 47 
per 100,000. Falls are the leading cause of both mor
bidity and mortality in this age group . The inci
dence of other nonfatal injuries also increases dra
matically in the elderly . 

The lowest mortali ty from injuries is among 
people 5- 16 years of age. In children under 5, fa lls 
are the leading cause of nonfatal injuries, but the 
largest number of fatalities in this group results 
from motor vehicles (pedestrians and occupants), 
drownirlgs, and fires (8.0, 5.0, and 5.5 deaths per 
100,000, respectively). 

In the 15- to 24-year-old age group, half of all 
deaths result from un intentional injuries. This 
group has especially high mortality rates from 
crashes, firearms, and drownings. For persons up 
to age 45, motor vehicles are the single largest cause 
of death. 

Sex. Males have about 2.5 times the fatality rate 

Figure 2. Number of deaths 
from unintentional injuries by 
cause, United States, 1980. 
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Figure 3. Potential years of life lost before age 65 from 
unintentional injuries by cause of death, United States, 
1980. 

for unintentional injuries as females. The male-fe
male ratio of injury mortality rates varies dramati
cally, depending on age and the specific cause of 
injury, and injuries in males tend to be more severe 
than in females. 

Alcohol. Alcohol is a major risk factor for all inju
ries, especially the more severe and fatal injuries. 
The severity of injury increases with the amount of 
alcohol consumed, as demonstrated with motor ve
hicle crashes . Approximately 10 percent of drivers 
in crashes that result in substantial property 
damage are considered impaired by alcohol, de
fined as blood alcohol concentration (BAC) greater 
than 0.05 percent; 25 percent of drivers injured in 
serious crashes are considered legally intoxicated, 
defined as BAC greater than 0.1 percent; and ap
proximately 50 percent of all fatally injured drivers 
a re intoxicated.10•11 A recent study in Fulton 
County, Georgia, suggested that if BACs were 
tested on all drivers involved in fatal crashes, al
cohol would be involved in considerably more cases 
than has been documented. 12 However, BACs were 
not available on all surviving drivers in this study. 
Among fatally injured pedestrians, one study 
found 39 percent to be intoxicated.11 

Even moderate amounts of alcohol (BAC less 
than 0.05 percent, about one to two drinks) can im
pair judgment markedly,13 but only teenagers and 
the elderly are at greatly increased risk of crash in
volvement after consuming moderate amounts of 
alcohol.14

• 15 For adults 25-59 years of age, the ma
jority of alcohol-related injuries do not occur among 
social drinkers but among persons whose BACs are 
0.15 percent or higher; they represent the problem 
drinkers and alcoholics.tO,t6-Is 

The data on alcohol and nonvehicular injuries are 
less complete. According to one study in New York 
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State, 29 percent of unintentional, nonvehicular fa
talities were intoxicated. 19 An emergency room 
breathalyzer detected alcohol in 22 percent of pa
tients injured at home, 16 percent of those injured 
on the job, and 30 percent of those injured on the 
road.2o In a study of occupational fatalities in Mary
land, 11 percent had BACs of more than 0.08 per
cent at the time of death .21 One third of the persons 
over 14 years of age who drowned in Maryland 
were found to have high BACs (greater than 0.15 
percent), and 44 percent were impaired by alcohol 
(BACs of more than 0.05 percent) . 22 Of all adults 
who died in house fires in Baltimore, 39 percent 
had elevated BACs; 50 percent of adults in ciga
rette-related fires had comparably elevated BACs.23 

Although nonalcoholic drugs have not yet been 
shown to be a major risk factor for injury, many 
commonly used drugs such as barbiturates and 
tranquilizers increase the effect of alcohol when 
combined with it and have been shown to affect 
performance in experimental situations. 24- 26 How
ever, their exact contribution to injury causation is 
still to be determined. 26 

Residence, race, and socioeconomic status. Al
though residence, race, and socioeconomic status 
influence the incidence of many injuries, it is diffi
cult to separate the effect of each factor because 
they are so interrelated, and published rates are not 
age adjusted. Native Americans have the highest 
death rates from unintentional injuries; they also 
tend to live in rural areas and to be poor. Fatal in
jury rates are highest in rural areas, a statistic that 
remains even when adjustment is made for per 
capita income in the area of residence. The physical 
environment-poor roads and emergency services 
and the prevalence of farm machinery and firearms 
-contributes to the high fatality rates in rural 
areas.1 Not all people are at equal risk of being in
jured; house fires, because of substandard housing, 
are more common among the poor; private aircraft 
crashes produce injuries in a higher socioeconomic 
group. Mortality rates also vary considerably from 
state to state, from a low of 33 per 100,000 in New 
York and Hawaii to a high of 97 per 100,000 in 
Alaska.1 

Occupation. Work-related injuries do not pose 
equal risks to all workers. Workers in mining and 
quarrying industries have an annual rate of 55 trau
matic injury deaths per 100,000 workers; those in 
trade industries have a rate of only five deaths per 
100,000 workers.27 The rates for agricultural and 
construction workers are also high at 52 and 40 
deaths per 100,000 workers, respectively. Death 
rates for specific occupations exhibit even higher 
variability, even though smaller populations are 



usually involved. An estimated 188-283 deaths per 
100,000 workers were reported for full-time workers 
on active oil rigs in 1978.28 Fire fighters have mor
tality rates of 75 deaths per 100,000 annually.29 

SELECTION OF INTERVENTIONS 

To determine the most effective interventions for 
unintentional injuries, we must consider four 
elements: (1) human factors, (2) active versus pas
sive interventions, (3) analysis of the cause of inju
ries, and (4) the relative importance of interven
tions. 

Human factors. Human behavior is an important 
cause of injuries, but attempts at changing behavior 
as a way of controlling injuries have met with lim
ited success.5•30- 36 For example, in one community 
an intensive campaign was waged on television to 
increase seat belt usage, but there was no difference 
in usage between those who saw the messages and 
those who did not. 37 Programs aimed at one-time 
nonbehaviora1 changes, such as the installation of 
electrical outlet covers38 and smoke detectors39 have 
been somewhat more successful. 

Despite the difficulties documenting successful 
behavioral interventions for injuries, human be
haviors can change dramatically (e.g., smoking and 
diet) and result in substantial and measurable im
provement in health outcomes (e.g., cardiovascular 
mortality). In addition, modifications of environ
ments require behavioral actions by policy makers 
and policy implementors. More research is needed 
to determine the most successful means to improve 
the safety behavior of individuals. 

Active versus passive interventions. The only ef-

Factors 

Phases Human Vehicles and 
Equipment 

Pre-event Educate public in Safe brakes and 
the use of seat tires 
belts and child 
restraints 

Event Prevention of Air bags and a 
osteoporosis to crash worthy 
decrease 
likelihood of 

vehicle design 

fracture 

Postevent Treatment of Safe design of 
hemophilia and fuel tank to 
other conditions prevent rupture 
that result in and fire 
impaired healing 

fective interventions are those that accomplish what 
they were designed to do and are used correctly.40 

In advocating active protection (i.e., requiring the 
individual's active participation and cooperation), 
we must consider the extent to which the strategy 
will be used or misused. Because of the gap be
tween design and use, interventions that have 
proved most effective in controlling injuries are 
passive: that is, they work automatically and do not 
call for people's repetitive, active participation. 41•42 

Seat belts, for example, are an effective means of 
protection in frontal crashes, rollovers, and side 
crashes, but only about 13 percent of all drivers in 
the United States use them.31 Air bags, on the other 
hand, protect occupants only in frontal crashes, but 
they function automatically and thus would protect 
a ll occupants, including those in the high-risk 
groups, who are less likely to use seat belts. The 
combined effect of seat belts and air bags is even 
greater, and thus seat belt use laws and other ef
forts to increase seat belt use will further increase 
the effectiveness of air bags. 

Analysis of the causes of injuries. The framework 
developed by Haddon43- 45 is useful in analyzing the 
causes of injuries so that irlterventions can be devel
oped. Interventions can be aimed a t (1) preventing 
the occurrence of injury-producing events (pre
event phase), (2) reducing the extent of injury 
(event phase), and (3) reducing the consequences of 
injury (postevent phase). At each phase there are 
three factors that can be modified in relation to each 
phase: (1) human, (2) vehicles and equipment, and 
(3) environment. See Figure 4 for examples of pos
sible interventions and the points at which they 
could act. 

Environment 

Improved road 
design; restrict 
alcohol 
advertismg and 
availability at gas 
stations 

Breakaway utility 
poles and crash 
barriers 

Adequate 
emergency 
medical care and 
rehabilitation 

Figure 4. Examples of injury interventions applied to the Haddon injury matrix. 
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Relative importance of interventions. Injury con
trol strategies were selected after an extensive litera
ture review and consultation with injury control ex
perts. They were determined not necessarily by the 
relative importance of causative factors, but rather 
by the effectiveness of interventions. It has proved 
difficult to change some factors (a voluntary change 
of alcohol consumption habits is a prime example). 
Some interventions were selected because , al
though they do not have a great impact on overall 
mortality, they are extremely simple, safe, and ef
fective. A good example is childproof containers for 
all household poisons and drugs. 

GENERAL INTERVENTIONS 

Corporate Action and Regulation 

Traditionally, manufacturers have not focused pri
marily on prevention of injury that may result from 
their products. The Consumer Product Saiety Com
mission estimated that more than 9 million people 
required emergency room treatment in 1977 for in
juries received from consumer products (excluding 
motor vehicles, farm machinery, cigarettes, alcohol, 
and some other products).5 Only a few safety stan
dards have been self-imposed by industry . For ex
ample, hot water heater manufacturers have failed 
to reduce the maximum temperature setting of their 
product in order to prevent most tap water burns.46 

Automotive safety standards have also suffered 
from the failure of industry to vigorously develop 
and use self-imposed standards. For example, even 
though the technology for air bags has been avail
able for almost 15 years, they have been available 
only in luxury and selected other automobiles. 
(They are an option in a number of 1987 model 
cars.) Federal safety standards had to be imposed 
for brakes, restraints, door locks, fuel systems, and 
other features, despite the fact that these technolo
gies were developed by the industry. These stan
dards are credited with having saved approximately 
9,000 lives annually in the rnid-1970s.47·48 

Other regulatory efforts of the federal govern
ment have not been successful, for example, regula
tion of the fire hazard posed by cigarettes.49 In 
theory, such regulatory efforts could also be under
taken by states. Thus Maryland sought unsuccess
fully to regulate the fire accelerants added to to
bacco to reduce the fire hazard of cigarettes.50 This 
relatively simple piece of legislation, applied na
tionally, could potentially save more than 2,300 
lives and prevent 5,000 serious burns annually. An
other failure of the legislative process to control in
juries is illustrated by the widespread repeal of mo-
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torcycle helmet laws, which has resulted in approxi
mately 1,400 additional deaths annually, 80 percent 
of which occur among people 15-34 years of age.l,Sl 

One of the chief reasons industry has given for 
not implementing many safety devices is the added 
cost; another is that consumers should be given the 
freedom to buy less expensive products without 
safety features. However, an estimated 75-80 per
cent of the persons injured by motor vehicles were 
not the original owners or had not chosen the ve
hicle they were in.52 This has important implica
tions from a public policy standpoint. It invalidates 
the argument that people should be free to buy the 
lowest-cost product and to decide whether safety 
features are worth the extra cost. Their decisions af
fect the safety of others and as such become a public 
concern. 

litigation 

Litigation, or the fear of it, has the potential for be
coming a powerful means of affecting change. 
Some states have strict product liability laws that 
make manufacturers who do not use state-of-the-art 
safety designs liable for any harm that would have 
been prevented by such designs.6 In several law
suits the courts have rendered verdicts against au
tomobile manufacturers because of a lack of safety 
features. 53•54 Suits agains t bar owners have 
prompted interest in and cooperation with server 
intervention programs, and a suit against Rem
ington Arms Company for injuries received as a 
result of design faults was settled for $6.8 million. 53 

Some industries have been slow to act, in spite of 
litigation. The Hankscraft hot water vaporizer 
caused severe burns, and despite several lawsuits 
the company did not change its design until the in
surance carrier canceled their liability coverage.53 

Clearly, there is a need to sell the idea of safety 
considerations to manufacturers and to devise ways 
of encouraging them to consider the injury-causing 
potential of manufactured products. One possible 
method of encouragement would be tax advantages 
for implementing new safety design changes in cer
tain products. Such tax advantages have been effec
tive in stimulating the solar energy industry. 

Workplace Standards 

The Occupational Safety and Health Act of 1970 re
flected the culmination of efforts to centralize and 
codify design standards in the workplace. Occupa
tional Safety and Health Administration (OSHA) 
regulations dictate design parameters, rules for se
lecting tools and equipment for safe operation, and 



procedures for frequent inspection and monitoring. 
OSHA inspections and enforcement of regulations 
resulted in a decrease in injuries in the year fol
lowing inspection in one industry .ss Training 
workers to behave safely can compensate, to a lim
ited extent, for deficiencies in workplace design56 

but usually only for a limited time after completion 
of training. 

Occupational safety has traditionally been gov
erned by legislated economic and legal sanctions. In 
1982 job injuries and deaths cost the nation an esti
mated $31.4 billion; wage losses and medical ex
penses alone were an estimated $5.2 billion and 
$3.6 billion, respectively. Thus, it is understandable 
that emphasis 1s being placed on the economic in
centives in injury control. Some economists57 have 
recommended injury t01x laws to maximize the effi
ciency of such financial controls. 

Medical Treatment 

It is generaiJy believed that decreasing the time 
from injury to emergency treatment and providing 
definitive care for severely injured persons de
creases the risk of death.58 Trunkey59 described 
three time peaks for deaths from trauma: (1) imme
diate death occurs within 1 hour (accounting for 
more than half of aU trauma deaths) and is caused 
by masive, generally irreversible trauma; (2) early 
death occurs 1-3 hours posttrauma and is largely 
caused by internal or other bleeding; and (3) late 
death occurs days or weeks after the trauma, pri
marily from infection or multiple organ failure. 
Early deaths constitute approximately 30 percent of 
all trauma deaths, and almost all are considered 
preventable through available medical procedures. 
Prevention of early deaths was the rationale for 
forming the Mobile Army Surgical Hospital 
(MASH) units in Korea and for developing modern 
emergency medical systems and major trauma 
units. Although it appears logical that early treat
ment of injuries, especially hemorrhage, should re
duce the number of early deaths, considerable con
troversy still surrounds the effectiveness of these 
systems and their components.60 A recent study of 
head trauma by Kraus et al.58 found no obvious cor
relation between fatality rate or outcome and speed 
or means of transport to a hospital. Detailed evalua
tion of the most efficient and cost-effective methods 
for providing emergency care is needed. 

INTERVENTION PROGRAMS 

On the whole, control measures are different for 
each cause of injury. These measures will be dis-

cussed for each of the 12leading causes of mortality 
outlined in Table 1. However, in planning the im
plementation of specific interventions, we can con
sider four main intervention strategies. These four 
intervention strategies propose a practical way of 
implementing all the currently known interven
tions: (1) a motor vehicle safety program directed 
specifically at motor vehicle injuries but including 
many principles that apply to other transportation, 
such as light aircraft; (2) a home injunes control 
program directed at the home and the immediate 
environment; (3) an occupational injuries control 
program; and (4) an alcohol control program made 
up of specific countermeasures designed to reduce 
consumption and to separate alcohol from injury
producing situations. 

Alcohol 

Alcohol sales and consumption appear to be elastic: 
when prices increase to a certain point, consump
tion decreases correspondingly,61 although the 
magnitude of change has not been determined.62,63 

Because alcohol taxes are not indexed to inflation, 
the real price of alcohol in the United States has de
dined almost SO percent since 1967.61 There is some 
evidence that teenagers are most sensitive to 
price64; thus price increases would have the greatest 
effect on this high-risk group. Researchers have 
suggested that the decrease in injuries and fatalities 
during economic recessions is caused by decreased 
alcohol consumption,65 though this is uncertain. In 
Britain, Canada, and elsewhere, it has been shown 
that increasing the cost of alcohol directly reduces 
the occurrence of cirrhosis of the liver. 66 It is reason
able to assume from these studies that the effect of 
the cost of alcohol on reduced consumption may 
also result in fewer injuries, particularly those re
sulting from motor vehicle crashes. 

Greater availability of alcohol may lead to in
creased consumption and increased injuries. Beer is 
marketed intensively on college campuses. Ac
cording to one report, two thirds of all advertising 
in college newspapers ($10 million annually) is for 
alcoholic beverages. 67 The alcohol industry has also 
succeeded in decreasing the barriers to the pur
chase of alcohol. For example, in many states beer 
can now be purchased in convenience stores, fast 
food outlets, and gas stations, clearly linking al
cohol use and the automobile and encouraging in
creased consumption by drivers. Wine sales in gro
cery stores have resulted in an increase in total wine 
sales, according to one report. 68 

A promising new approach to controlling 
drinking and driving is server intervention.69 Sev-
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eral states now have laws that hold bar and restau
rant owners liable for damages resulting from 
serving alcohol to a person who later has a crash 
while intoxicated. One large restaurant chain has 
several hundred lawsuits pending related to inju
ries caused by alcohol served on its premises. These 
suits have prompted action within the industry to 
control alcohol consumption in bars and restau
rants.70 Some bars are providing free transportation 
to patrons who would otherwise drive home intoxi
cated. 

Effective interventions could target a specific 
high-risk group. One example is the current federal 
initiative to raise the age at which alcohol may be 
purchased to 21. Persons under 21 years of age are 
at higher risk for motor vehicle injuries. Raising the 
minimum purchasing age to 21 has been shown to 
decrease fatal nighttime crashes involving drivers 
under 21 by approximately 28 percent. 71 lf all states 
raised the legal drinking age to 21, approximately 
730 fatalities from nighttime crashes could be pre
vented annually. 

Another high-risk group that should be targeted 
by interventions are problem drinkers. According 
to one study, an estimated 9 percent of all those in 
the drinking-age population consume 68 percent of 
all alcohol sold. 72 Most people who are injured after 
alcohol consumption are not simply social drinkers; 
they can be diagnosed as problem drinkers. They 
are often already known to community service 
agencies because of previous alcohol-related 
problems.17·18 Identifying these people and direct
ing alcohol treatment programs at them are likely 
to be more successful than directing programs at 
the general public. Even a small success rate for 
such programs would reduce injuries considerably; 
however; successful methods to identify and treat 
such people need to be developed. 

Strict enforcement of safe drinking laws, in
cluding stiff penalties for violation, to prevent 
driving while legally intoxicated has been widely 
advocated. Among drivers convicted of alcohol-re
lated traffic offenses, those whose licenses have 
been suspended or revoked have had fewer crashes 
than those who were remanded to rehabilitation 
programs. 73 The long-term effectiveness of drunk 
driving legislation needs to be examined, because 
although injury rates have dropped during initial 
enforcement, the rates have rebounded in all places 
evaluated. This rebound phenomenon probably 
occurs once people realize that the risk of being 
caught is small. 74 

There appears to be a general change in societal 
attitudes toward alcohol use. Groups such as 
MADD (Mothers Against Drunk Driving) and 
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SADD (Students Against Drunk Driving) are part of 
a larger trend to modify the social and economic en
vironment in which alcohol is used and to reduce 
its potential for becoming involved in the injury
producing event. 

Motor Vehicles 

Seat belts. The combined use of lap and shoulder 
belts reduces the likelihood of death or serious in
jury for all occupants by approximately 50 per
cent. 75 In Australia, decreases of 21-25 percent in 
occupant deaths were reported after seat belt use 
was required by law.5·31 However, only approxi
mately 13 percent of U.S. motor vehicle occupants 
now use seat belts, and the percentage is even 
smaller among high-risk groups. The automatic seat 
belt, such as that in the Volkswagen Rabbit, has 
been shown to be more effective overall-even 
though its theoretical effectiveness is approximately 
5 percent less than regular three-point belts- be
cause usage rates are 50 percent higher than for VW 
Rabbits with manual belts. Among those cars with 
automatic seat belts installed, the medical insurance 
claims are 14% lower than for comparable cars 
without automatic seat belts.76 

Air bags. The potential effectiveness of air bags is 
estimated to be similar to the effectiveness of seat 
belts in frontal crashes and could reduce highway 
fatalities by approxiamtely 30 percent and serious 
injuries by approximately 35 percent.75 However, 
they provide only minimal protection in side colli
sions, rollovers, and ejections. While their theoret
ical effectiveness is less than that of seat belts, the 
installation of air bags in all cars would have a far 
greater net impact on reducing death and injuries 
on the highways, because they would automatically 
protect everyone, even high-risk persons who are 
less likely to wear belts and to comply with seat belt 
laws. The combination of air bags and seat belts will 
increase protection in all motor vehicle crashes by 
approximately 5 percent over lap-shoulder belts 
alone and by about 20 percent over air bags alone. 

Child restraints. Children are especially high-risk 
occupants in vehicles because they have tradition
ally been less restrained than adults. In one study 
only 7 percent wore seat belts or rode in infant or 
child restraints in areas that did not have compul
sory child restraint laws. Even when the driver was 
belted, only 25 percent of children were re
strained. 77 The effectiveness of child restraints may 
be similar to that of seat belts, although some esti
mates claim superior effectiveness-up to a 90 per
cent reduction in fatalities.78 Child restraint laws 
have been enacted in almost every state, although 



enforcement is a problem. Restraint use in Ten
nessee was 8 percent before the Jaw was enacted in 
1979, rising to 16 percent 4 months after the law 
was passed and to 29 percent 3 years later.79 Inter
estingly, child restraint usage in Massachusetts in
creased from 18 percent to 26 percent over the same 
period without a state child restraint law.80 Despite 
what appear to be only modest increases in use 
rate, the law in Tennessee has been shown to re
duce injuries to children in automobiles signifi
cantly.81 Child restraint Laws, like seat belt Laws, are 
no substitute for safe vehicle design, which should 
include automatic restraints and other modifica
tions to protect ocLUpants in a crash. 

Motorcycles. Motorcyclists are at high risk for se
rious and fatal injunes. The law requiring motorcy
clists to have headl1ghts on at all times is an attempt 
to increase their visibility, which appears to reduce 
the risk of being involved in a daytime crash by ap
proximately 50 percent, although estimates vary 
considerably. 82-84 Legislation and enforcement are 
easy and practical means of ensuring that interven
tions such as this are used. However, the single 
most important legislative step backward in injury 
control occurred during the years 1976-1979, when 
many states repealed the laws requiring motorcy
clists to wear helmets. The mortality rate among 
motorcyclists who do not wear helmets is almost 
double that of motorcyclists who do wear 
helmets. 51 In the states that repealed such laws, 
motorcycle fatalities increased 39 percent as helmet 
use dropped from 100 percent to 50 percent. Ac
cording to the National Highway Traffic Safety Ad
ministration, the number of motorcyclists killed in 
1980 was 4, 960. 85 If all helmet laws were reinstated, 
it might be possible to reduce the mortality rate 
from 7.8 to 5.6 per 10,000, or approximately 30 per
cent. In other words, reinstatement could prevent 
1,399 deaths annually; 80 percent of that number 
would be persons 15-34 years of age. 

Bicycles. It is estimated that five of every six bi
cycle fatalities are caused by head and neck injuries; 
few of these victims have other life-threatening in
juries.86 Assuming that helmets could reduce the 
deaths that result from head and neck injuries by 50 
percent, 402 deaths could be prevented. ln 1980, 
964 bicyclists were killed.85 Extending the helmet 
laws to include both motorcyclists and bicyclists 
(few bicyclists wear helmets) could have prevented 
approximately 1,800 deaths in 1980, assuming 100 
percent compliance with the law. 

Vehicle design. Better-designed features that in
crease the driver's vision and improve the ability to 
drive safely are available. One example is the single 
center-mounted rear brake light at eye level, a new 

standard that has been shown to decrease rear-end 
collisions by more than 50 percent. 87·88 The design 
has only recently been implemented by federal reg
ulation. A similar study has shown that modifying 
cars so that front and rear lights are automatically 
on durirlg the day reduces the likelihood of being 
involved in a collision by 22 percent. 89 

The design of a motor vehicle can greatly influ
ence its capacity to protect occupants during 
crashes. For example, redesigrting fuel tanks so that 
they do not leak following a crash has greatly re
duced the number of postcrash fires . 6 Numerous 
other design changes can vastly improve the safety 
of a vehicle. The Research Safety Vehicle, devel
oped through available technology, has proved to 
be effective and reliable and can be produced at 
competitive prices. It has been estimated that 18,000 
lives could be saved annually if all cars were built to 
the safety standards for that vehicle. 5·90 

Small cars offer less protection in both single-ve
hicle and multiple-vehicle crashes. This lessened 
protection is largely the result of the decreased auto 
body length, which in turn decreases the absorp
tion of energy in an impact. Other design features 
of small cars, such as a decreased ability to prevent 
passenger ejections, also contribute to their danger. 
Data from Maryland show that the percentage of 
drivers of subcompact cars who sustained serious 
and fatal injuries in crashes was almost double that 
of drivers of full-sized cars who sustained such inju
ries.91 Although simply advocating larger cars may 
appear an intervention, effective occupant restraint 
and improved car design are more logical and effec
tive. The Research Safety Vehicle is a small car, yet 
its design features render it safe. 

After the 55-mph speed limit law was enacted, 
the death rate decreased from 4.2 per 100 million 
miles traveled in 1973 to 3.5 per 100 million miles 
traveled in 1974 and subsequent years. Approxi
mately half the reduction of 10,000 deaths annually 
has been attributed to the reduced speed limit.92 If 
all vehicles were built so that their maximum speed 
could not exceed the vehicle's ability to protect oc
cupants from fatal injury in a frontal crash, many 
highway deaths could be prevented. 6 

Age. It is estimated that raising the minimum 
driving age from 16 to 17 could reduce fatal crashes 
for 16-year-old drivers by 65-85 percent.93 As
suming that the rate at which 16-year-old drivers 
are involved in fatal crashes in Connecticut is sim
ilar to that for the nation (26 per 100,000 popula
tion), a 75 percent decrease in fatalities would mean 
the prevention of approximately 815 deaths per 
year nationwide. 

Twelve states currently have curfew laws that 

Un intentionallniuries 151 



prohibit 16-year-olds from driving late at night and 
early in the morning (usually midnight to 5 A.M.). 
According to a study of four of the states, crashes 
involving 16-year-olds were reduced by 25 percent, 
40 percent, 62 percent, and 69 percent.94 Assuming 
an average of an approximately 50 percent reduc
tion in crashes nationwide, such a program would 
save approxima tely 544 lives annually. 

Elderly drivers are the most likely to be involved 
in crashes at intersections, suggesting a loss in their 
ability to perceive, gauge the speed of, and respond 
to oncoming traffic. 1•95 Compulsory physical exami
nations for the elderly have been proposed by some 
in an effort to prohibit driving by those who are im
paired. However, such screening examinations 
have not received broad endorsement, and there is 
little evidence that the elderly or those who are 
physically impaired cause a substantial number of 
serious crashes.18 

Pedestrians. Pedestrian deaths represent the 
second largest category of motor vehicle deaths 
(8,290 in 1980). Almost half of all fatally injured 
adult pedestrians had BACs greater than 0.1 per
cent.96 The most serious injuries result from being 
thrown onto the h ood, windshield, or top of the 
car. Many fatalities can be prevented by design 
changes in the hood and other structu res of the 
car. 97•98 Lowering bumper heights to less than 21 
inches could significantly reduce the severity of in
juries to adults (e.g., hip fractures could be reduced 
by 50 percent). 99 

Better separation of pedestrians from vehicles
by physical barriers and elevated walkways or un
derpasses, for example- will reduce the injury rate 
to pedestrians, although the impact of such mea
sures is difficult to estimate. As the speed of a ve
hicle increases, so does the ratio of deaths to inju
ries (e.g., the ratio increases 10-fold in areas that 
have 55-mph speed limits in comparison with areas 
that have 30-mph speed limits), and the likelihood 
of being struck is greater in higher speed zones. 1 

The strict enforcement of speed limits in high-risk 
areas and more traffic lights, stop signs, and pedes
trian over- or underpasses are likely to reduce the 
injuries to pedestrians greatly. 

Road design . Mortality rates per vehicle mile 
traveled on interstate highways are one third the 
rates on other roads, primarily because of improved 
road design, which eliminates intersections and 
better separates the lanes of oncoming traffic. 9 

Highway design often determines w hether a crash 
will result in injury or death. That 16,000 motor ve
hicle occupants are killed in single-vehicle crashes 
every year attests to the importance of designing 
roadsides so that straying cars can be brought to a 
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stop without causing deaths or severe injuries. 
Placing roadside structures at a safe distance from 
traffic lanes or using only structures that decrease 
crash forces, such as breakaway light poles and 
barrels filled with energy-absorbing materials, have 
been shown to greatly reduce injuries in a crash.100 

Fatalities can also be reduced by redesigning a rela
tively small number of easily identifiable hazardous 
corners, downgrades, bridge abutments, and utility 
poles.6,10l Vehicle rollovers, which occur in about 46 
percent of single-vehicle crashes, happen most 
often on horizontal left-hand curvatures greater 
than 6 degrees.102 On the basis of this finding, re
flector markers were placed on the centerlines of all 
these high-risk curves in Georgia, producing a 20 
percent reduction in nighttime crashes compared 
with daytime crashes at these curves. 103 

In 1980, 2,197 fatalities occurred at intersections 
controlled by traffic lights. Simply increasing the 
duration of the yellow phase of traffic signals could 
greatly reduce intersection conflicts, probably as 
much as 50 percent.104·105 Assu ming that fatal 
crashes would be proportionately reduced, approxi
mately 1,000 lives could be saved annually by the 
universal adoption of a longer yellow signal. 

Designing roads so that emergency vehicles can 
easily reach crash sites could greatly increase the 
speed with which victims receive medical treat
ment. Fatality rates in rural areas are more than 
twice those in urban areas.1 Although much of this 
difference reflects different crash patterns, some of 
the difference reflects the delay in appropriate med
ical care for the victims. 

Reduced travel. Reducing the number of miles 
traveled by private automobile considerably re
duces the risk of injury, as injury rates vary greatly 
according to type of transportation. The death rate 
for vehicle occupants per 100 million miles traveled 
is 21 for motorcycles, 14 for general aviation, 13 for 
automobiles, 0.15 for buses, and 0.07 for passenger 
trains. The safest form of travel is a scheduled com
mercial airplane-0.04 deaths per 100 million miles 
traveled. 1 

Falls 

The elderly have the highest fatality rates from falls, 
primarily as a result of complications after the fall. 
The largest single cause of hospitalizations and in
jury-related deaths in this category is hip fracture. 
Although modern treatment for hip fracture has re
duced the time of hospitalization, functional im
pairment, and fa talities,106 preventive measures can 
further reduce complications and perhaps even re
duce the rate of fractures. For example, impaired 



vision and disturbances of gait and balance are re
sponsible for many falls by the elderly; correcting 
these problems should reduce the risk. 

Osteoporosis in postmenopausal women greatly 
increases the risk of fracture and complications. 
Current research suggests that fluoride, calcium, or 
estrogen therapy may strengthen bones and de
crease osteoporosis, 107·108 although concern has 
been expressed about the side effects of estrogen 
therapy. Exercise has also been suggested as a 
means of increasing muscle tone and confidence; it 
may also help prevent osteoporosis. 18 

It has been estimated that two of every three falls 
among the elderly involve some environmental 
cause, such as an unsafe staircase, faulty steps, or 
inadequate lighting. 109 Proper illumination, hand
rails, childproof barriers and walkways, and non
skid surfaces on stairs and bathtubs would provide 
a safer environment for everyone, including the el
derly.110 

Falls from hospital beds are common. In one hos
pital it was estimated that during an average stay of 
20 days, 1 patient in 40 fell out of bed.m One au
thor suggested that certain types of rails on hospital 
beds actually increased the number of falls by 
creating a hazard over which people had to 
climb. 112 Placing beds closer to the floor could mini
mize injuries caused by falls from beds, especially 
for the elderly. 

Sharp edges and comers are a common cause of 
injury during a fall. According to one study of 
childhood falls, furniture caused half the injuries, 
and coffee tables were responsible for 85 out of 193 
injuries. 113 Designing houses and furniture with 
consideration for their potential for injury could 
substantially reduce the number of injuries. 

Hard surfaces such as concrete playground sur
faces and wood floors increase the likelihood of in
juries. Providing sand playground surfaces and 
padded floors in homes, hospitals, and nursing 
homes would reduce the number and extent of inju
ries. (New York State stipulates that the floors of 
boxing arena!> be padded to protect boxers; no such 
regulation exists for nursing home floors.) 

In many instances an older person who has fallen 
is unable to get up off the floor. One study showed 
a sigrlificant increase in fatalities and complications 
in persons who were rescued more than 1 hour 
after the injury had occurred.114 Providing alarms at 
floor level or devices that could be worn on the 
body could reduce this risk. 

Falls from heights cause many deaths and severe 
injuries. A program in New York City called Chil
dren Can't Fly has been actively supported by the 
legislature and directly aided by the city, which has 

provided window bars in high-rise buildings. 
Deaths resulting from young children's falls from 
windows decreased from 57 in 1973 to 37 in 1975115 

and to 4 in 1980.116 However, according to a recent 
article in the New York Times, 117 25 children died in 
1983 as a result of falling from windows, suggesting 
that the effect of the program has worn off. The his
tory of this program indicates that direct passive in
terventions in which the environment is modified 
could reduce deaths up to 90 percent but that ef
forts must be maintained if the effect is to continue. 

The wearing of helmets by horseback riders and 
the use of safety nets or harnesses in certain set
tings are interventions that will reduce or abolish 
many serious injuries. Protective clothing, such as 
the leather jackets worn by motorcyclists, can re
duce the impact of a fall. 

Drownings 

Most drowning victims are young people; the rates 
are especially high for children 1-2 years of age and 
for males 17-20 years of age. 1 The p rincipal sites 
are natural bodies of water (oceans, lakes, rivers), 
swimming pools, and bathtubs. 118 

Much effort has been focused on providing 
swimming instruction for children, including in
fan ts. Although this strategy seems reasonable, it 
has not been demonstrated to decrease the number 
of drownings, and some concern has been ex
pressed that swimming instruction may give a 
young child a false sense of security in a hazardous 
situation. 6 The occurrence of water intoxication as a 
result of teaching infants to swim is also a con
cern.119 

It was estimated that almost 20 percent of 
drownings in one study22 could have been pre
vented by modifying the physical environment. 
These modifications include the placement of phys
ical barriers along riverbanks, bridges, wharves, 
swimming pools, and roads bordering ditches and 
waterways. Posting signs about depth, undertow, 
or slippery banks at natural bodies of water may 
also be effective. 

Approximately 250 children 1- 4 years of age 
drown in swimming pools every year in the United 
States.118 We recommend the development of stan
dards to govern safe swimming pool design. Li
censes could be a prerequisite for private and public 
pool construction, and pool owners should be re
quired to install certain safety features, including 
adequate fences with self-latching gates and acces
sible rescue and resuscitation equipment. Ac
cording to an evaluation of fencing around swim
ming pools in Australia, the drowning rate for chi!-
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dren in Canberra, where fences are required, was 
one ninth the rate for children in Brisbane, where 
fences are not required .120 Slip-resistant surfaces 
around swimming pools and bathtubs and ade
quate lighting around and under pools have also 
been suggested.22 

Restricting the sale of alcoholic beverages in 
boating, pool, and beach areas and imposing pen
alties on drunken boat drivers would potentially re
duce drownings in adults and teenagers. Of water 
fatalities in persons over 15 years of age, 44 percent 
had BACs greater than 0.05 percent, and 33 percent 
had very high levels-more than 0.15 percent. 22 

Building and modifying boats so that they are 
stable, have adequate lighting, and contain appro
priate safety devices such as flotation equipment 
could significantly reduce boat-related drownings.22 

The federal flotation and other safety standards es
tablished in 1972 are apparently responsible for the 
drop in fatalities associated with motorboats-from 
19.2 per 100,000 boats in 1970 to 7.9 per 100,000 in 
1982.121 The use of lifelines for workers near the 
water would also reduce fatalities. 

Increasing the public's knowledge of cardiopul
monary resuscitation techniques is likely to greatly 
affect survival because drowning victims could be 
resuscitated immediately by a friend, family 
member, or passerby in the near vicinity. 

fire and Flames 

Most intervention efforts to prevent burns have 
consisted of educational safety programs centered 
on safe storage and handling of flammable mate
rials and matches, installation of smoke detectors 
and fire extinguishers, and the use of tight-fitting 
clothing. One-time actions, such as installation of 
smoke detectors,39 and specifically targeted pro
grams122·123 may be effective, but general efforts 
produce little benefit. 124 

According to a recent study, smoke detectors re
duced the potential for death in 86 percent of fires 
and the potential for severe injuries in 88 percent.125 

Their effectiveness was increased if sprinkler 
systems were also used. Installing automatic 
sprinkler systems in ail new and existing houses 
could dramatically reduce the spreading of a fire. 
Because this would involve considerable expense, 
priority should be given to high-risk buildings, such 
as old wooden apartment houses. However, the 
use of new sprinkler pipe materials such as plastics 
can considerably reduce the cost. 

Building codes produce specific benefits: fire 
doors and fire walls to prevent the spread of fire, 
clearly marked exists and fire extinguishers in 
public buildings, and sprinkler systems.126 Many 
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old apartment buildings have only one means of 
egress. According to a study in Baltimore, two 
thirds of those who died in house fires had tried to 
escape.92 Modern houses are considerably less flam
mable than most older houses because of the flame
retardant materials used in construction and the 
improved standards for heating and electrical 
systems. Enforcement of building codes in existing 
buildings, especially in high-risk areas, could dra
matically reduce deaths and severe injuries. 

Cigarettes are estimated to cause about half of all 
deaths from house fues,23 or approximately 2,300 
deaths annually. Most cigarettes made in this 
country contain additives both in the paper and in 
the tobacco that cause the cigarette to burn for as 
long as 28 minutes, even if left unattended .59 

Without the additives a cigarette will self-extinguish 
in less than 4 minutes-Jess than the time in which 
most furniture, upholstery, and mattresses will ig
nite. More than 19 existing patents would increase 
the self-extinguishing capabilities of a burning ciga
rette still further. 127 If even a 50 percent reduction in 
cigarette-related fires could be achieved by a single 
law requiring safety standards for cigarettes, an es
timated 1,000 lives would be saved annually. 

Matches that burn at a lower temperature and 
self-extinguish when dropped have been devel
oped. This feature, combined with a feature that 
makes them more difficult for children to light, 
could prevent some of the fires caused by matches. 

Ignited clothing, formerly a common cause of 
burns in children and the elderly, now accounts for 
only 5 percent of all burn deaths, three fourths of 
which are persons over age 65 (311 deaths in 1980). 
Fabrics today are less flammable, and flammability 
standards for children's sleepwear have been devel
oped. These two improvements have resulted in a 
drop from an average of 12 admissions annually for 
sleepwear-related burns in one pediatric burn unit 
to 3 admissions in 1975 and only 1 in 1976.128 The 
original efforts to extend flammability standards to 
aU clothing for high-risk groups were hampered be
cause one commonly used retardant was found to 
be carcinogenic. Current efforts are directed at en
couraging the elderly to wear tight-fitting clothing, 
since they are now the group at highest risk. The 
use of flame-retardant material for drapes and wall 
coverings could also reduce the incidence of house 
fires. 

Burns from hot water taps are estimated to cause 
1.9 hospitalizations per 100,000 population, with an 
average hospitalization time of 16.7 days.44 Of these 
injured persons, 50 percent are children under the 
age of 5, and 27 percent are persons over 60 years of 
age. Reducing water heater temperatures to below 
130°F (preferably 120°F) could virtually eliminate 



burns from hot water taps, 95 percent of which 
occur in the home.92 Voluntary adjustments by hot 
water heater manufacturers or regulations man
dating that water heaters be preset to l20°-130°F, 
rather than the common setting of 150°F, would re
sult in decreased morbidity .129 At 160°F full-thick
ness burns occur after a 1-second exposure, 
whereas a 30-second exposure is necessary to cause 
the same bum at 130°F and a considerably longer 
exposure time at l20°F.130 Assuming a 90 percent 
reduction in scald burns from tap water if tempera
ture settings in all water heaters were lowered, we 
estimate that 16-46 lives a year would be saved, 
and hospitalizations would be reduced from more 
than 61,000 to approximately 57,000 annually. 

A common cause of scalds in children could be 
prevented by modifications in coffee filters, as dem
onstrated by the Burn Institute of Copenhagen.131 

Guards on heating stoves, childproof switches on 
cooking stoves, and wide-bottomed pots that are 
less likely to tip over are other safeguards. 

State regulations governing the use of fireworks 
dramatically affect fireworks injuries. In Wash
ington State the injury rate from fireworks doubled 
within a year after the laws were relaxed. 132 

Public knowledge about the immediate treatment 
of burns, that is, using cold water to reduce the 
depth of the burn, would considerably reduce the 
morbidity from burns and might also have some ef
fect on mortality. 

Modern treatment in specialized burn centers can 
greatly improve the survival rate of the seriously in
jured and decrease the length of hospitaliza
tion.t33,134 

Poisoning 

Chemicals known to be hazardous should be ana
lyzed to determine whether their potential for harm 
outweighs their benefits and whether safer substi
tutes can be used. For example, replacing barbitu
rates with less toxic hypnotics such as the benzo
diazeparns resulted in an almost threefold decrease 
in barbiturate fatalities between 1970 and 1980.135 

Reducing the contents of packages containing 
toxic substances (for example, limiting the number 
of baby aspirin tablets in a bottle to less than the 
fatal dosage) is also an effective intervention. Re
stricting antidepressant prescriptions to nonlethal 
quantities could significantly reduce the ever-in
creasing number of deaths from antidepressant 
overdose. Single-dose packaging of potentially 
lethal drugs is another possible intervention. 

Small subtherapeutic doses of an emetic might be 
added to drugs to prevent poisoning. The emetic 
would be harmless when the tablets were taken in 

normal doses but would cause vomiting tf excessive 
quantities of the drug were ingested. 6 Unfortu
nately, the potential hazards to overdose patients 
may limit this approach. 

Poisoning deaths in children under the age of 5 
have declined dramatically since 1960, largely be
cause of changes in formulation and packaging of 
poisonous agents. 1•136 From 1973, when the Poison 
Prevention Packaging Act became law, to 1976, 
there was a 50 percent decrease in drug poisonings 
of children under the age of 5. This was a substan
tially greater decrease than that in poisonings by 
other substances, most of which were not required 
to be packaged in childproof containers. Packaging 
dangerous household products in unit doses is an 
intervention that could further reduce the poi
soning of small children: the container, once it had 
been opened and the contents had been used , 
would be thrown away. 

Between 1947 and 1980, unintentional deaths 
from domestic gas leaks decreased 96 percent, and 
poisonings from gas declined a total of 72 percent. 1 

The decrease was primarily because of changing 
from coal gas, which is higher in carbon monoxide, 
to natural gas. Similar changes occurred in Britain, 
where suicides from gas poisoninig dropped corre
spondingly, without any increase in suicides by 
other means.137•138 

Improved design of motor vehicle bodies and ex
haust systems to prevent holes that allow fumes to 
leak into the car would greatly reduce the number 
of deaths caused by carbon monoxide poisoning.139 

Some cars have been designed so that, when the 
engine is running, a slight flow of air through the 
inside prevents the buildup of exhaust gases. 1 Au
tomatic warning devices that detect abnormal 
carbon monoxide levels and are Linked to a fail-safe 
device that turns off the engine would prevent most 
carbon monoxide deaths. Finally, regular safety in
spections to check the integrity of the vehicle body 
and the exhaust system could also reduce the inci
dence of carbon monoxide poisoning. 

Poison control centers all over the country have 
greatly improved the treatment of victims and pro
vide valuable advice on the toxicity of compounds. 
Although their impact has not been precisely evalu
ated, the centers have no doubt contributed to the 
steady decline in poisoning deaths during the last 
20 years. 1 

Suffocation 

Fatal choking in children typically involves round 
objects. The foods most commonly reported in 
choking incidents are pieces of hot dog, candies, 
nuts, and grapes140• 141 ; round or pliable objects, 
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such as undersized infant pacifiers, small balls, and 
uninflated or underinflated balloons, are the most 
commonly reported nonfood items. Parents should 
be advised of the potential of common foods and 
objects to cause choking, and they should be taught 
the Heimlich maneuver. 142 Labeling of the foods 
that are hazardous for young children, such as the 
labeling used by Giant Foods, would reinforce pa
rental awareness. 141 

The small parts standards of the Consumer 
Product Safety Commission (CPSC) preclude the 
manufacture of products for children u nder 3 if 
parts of the broken object could obstruct the airway 
(i.e., are less than 33 mm in diameter). Balloons, 
which cause 14 percent of children's deaths from 
choking on small objects, are excluded from this 
standard. However, including a 33 mm ring inside 
the balloon could prevent most of these deaths. 

According to one study, 141 64 percent of all 
choking in children was caused by vomitus or re
gurgitated food. This may mask the true underlying 
cause of death and often reflects other medical con
ditions. 

The term cafe coronary describes sudden deaths 
that occur in adults when food, most often large 
pieces of meat, lodges in the airway. These deaths 
often occur in restaurants, where alcohol use and a 
reluctance to remove unchewable food from the 
mouth probably play a role. 1 Other contributing 
factors are drug intoxication, inadequate dentition, 
and, in the elderly, debilitation. 143 Early recognition 
and simple first aid by the public can greatly in
crease survival from such incidents, reducing the 
number of deaths by perhaps 25 percent for all 
ages. 

Mechanical suffocation and strangulation deaths 
occur primarily in children. Suffocation is caused by 
plastic bags and sheeting, plastic sides of playpens 
and cribs, entrapment in refrigerators and other ap
pliances, and burial under falling earth and other 
materials. 144 Strangulation is caused by hanging 
from pacifier cords, clothing, and high chair straps; 
wedging the head between crib slats or between the 
mattress and bed frame; and from catching the head 
in electrically operated car windows. Deaths from 
suffocation in refrigerators decreased more than 80 
percent for units sold in the period 1978-1981 com
pared with the years 1966-1968. This decline was 
the result of redesigning refrigerator interiors so 
that children can escape if trapped inside. 144 Similar 
reductions might also occur as a result of other de
sign changes, such as designing plastic garment 
bags with holes, spacing crib slats so they could not 
cause strangulation, and erecting barriers around 
sites of potential cave-ins. CPSC now has regula
tions concerning crib design, but because cribs are 
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typically used for such a long time, it may take 
some years for the safety regulation to become fully 
effective. 

Natural Environment 

In 1980, environmental factors as a cause of death 
included excessive cold (707 deaths), excessive heat 
(1,700 deaths), exposure and neglect (415 deaths), 
reactions to venomous plants and animals (47 
deaths), other animal-inflicted injuries (107 deaths), 
lightning (94 deaths), and cataclysm (tornado, 
flood, earthquake, etc.; 118 deaths). Although not 
large, the numbers are subject to wide annual varia
tion and to excessive publicity in comparison with 
publicity about the number of deaths from other in
juries. The 3,194 deaths from natural and environ
mental factors in 1980 compared with a 12-year 
average (1968-1980) of 1,270 deaths annually. The 
high number was a consequence of the "great heat 
wave" of 1980, which resulted in 1,700 deaths from 
heatstroke-up from an annual average of approxi
mately 200.145 Natural and environmental agents 
are largely unpredictable and difficult to prevent; 
however, much can be done to minimize the inju
ries that result. 

Modern Doppler radar makes it possible to warn 
people about approaching tornadoes and hurri
canes. 146 Despite the better warnings, tornadoes in 
the South cause more deaths than in the North, ap
parently because people do not trust organized 
warning systems and do not take evasive action.147 

Adequate warnings of flash floods can reduce 
deaths by 60 percent; monitoring dams regularly 
during heavy rains is another important source of 
warnings.148 

According to studies of tornadoes, 149 the rate of 
serious injury or death for people in apa rtment 
buildings was 1.3 per 1,000 occupants; the rate for 
people in single-family homes was 3.2 per 1,000; 
and the rate for people who attempted to flee the 
storm in cars was 23.2 per 1,000. The highest risk 
was among residents of mobile homes, whose rate 
of serious injury or death was 85.1 per 1,000 occu
pants. Seeking shelter in large, solid buildings thus 
considerably reduces the risk of injury in tornadoes. 

Earthquake prediction is still an evolving science, 
but with early warning it may be possible to reduce 
injuries by mass evacuation or by injecting fluids 
into the ground to build up stress so that the quakes 
are minor instead of major destructive ones. 150•151 ln 
China, early prediction and relocation of people 
away from dangerous structures before the earth
quakes of 1975 and 1976 are credited with having 
saved many lives. 152 Volcanic eruptions can now 
also be predicted with some reliability .153 In most 



ski resorts, avalanche control is widely practiced. 154 

According to studies of the 1976 Guatemala 
earthquake, 155 ali deaths and serious injuries oc
curred in adobe houses, even though 15 percent of 
the homes in the area were of the traditional wood
and-cornhusk construction. Strengthening existing 
buildings and enacting stringent building codes for 
new buildings in high-risk areas, such as California, 
would significantly reduce injuries from earth
quakes. Unfortunately, the costs of these changes 
often limit their use, especially in less affluent areas 
where the risks of injury are higher. 1B 

Hypothermia primarily occurs in winter and is 
more common in elderly and debilitated indi
viduals, who often have a decreased perception of 
cold.156 Little is known about strategies for pre
venting hypothermia. Many city governments have 
tried to reduce the incidence of hypothermia by 
helping low-income persons pay their winter 
heating costs. The number of deaths from myocar
dial infarction increases following major bliz
zards157; however, no specific risk factors have been 
identified on which to base any preventive recom
mendations.158 

In a study of the 1980 heat wave, 145 it was found 
that people who had 24-hour air conditioning suf
fered 98 percent fewer heatstrokes than neighbors 
who had no air conditioning. Spending even part of 
the day in an air-conditioned building reduced the 
risk of heatstroke by one fourth; electric fans, how
ever, did not significantly reduce the risk. Persons 
at high risk, such as the elderly and infirm, should 
be taken to air-conditioned heat wave shelters for 
part of the day. 

Little is known about the prevention of lightning
related deaths, 28 percent of which occur in open 
fields, 14 percent under trees, 5 percent in or near 
water, 4 percent on golf courses, 3 percent at tele
phones, and 43 percent in unknown locations.159 

Considerable attention has been directed at plan
ning and managing emergency and rehabilitative 
efforts to reduce the impact of natural disasters. 160 

Recent efforts have also been directed at reducing 
the psychological and physical problems that follow 
natural disasters and the problems of relocation. 161 

Firearms 

Firearms are second only to motor vehicles as a 
cause of injury death in the United States. In 1980 
almost 34,000 deaths from firearms occurred, of 
which unintentional ("accidental") deaths repre
sent only 7 percent. 

About one half of the 1,955 unintentional firearm 
deaths in the United States occur in the home,92 and 
approximately one in five households has a 

handgun. 162 Our recommendations for legislation 
and control are directed primarily at handguns, not 
all guns. Handguns account for only 20 percent of 
the firearms in use today, but they are involved in 
the majority of both criminal and unintentional 
firearm injuries. 163 An increasing number of local 
communities are proposing handgun control laws. 
However, the problem has lain in documenting 
how well local handgun laws work. Some states, 
such as New York, have strict laws on ownership 
but cannot prohibit the importation of handguns 
from other states. 

Possible options for preventing unintentional gun 
injuries are (1) reducing the availability of guns, 
especially easily concealed handguns, through fed
eral gun control laws; (2) locking up guns and 
keeping them out of the reach of children; (3) fos
tering the use of single-shot guns, which must be 
reloaded between firings, to reduce the likelihood 
of accidental firings; (4) requiring hunters to wear 
bulletproof vests and helmets; (5) minimizing the 
possibility of inadvertent discharge by better gun 
design (thus makirtg it more difficult for a child to 
fire a gun); and (6) using less harmful ammunition 
in handguns.1 

Air Transportation 

Of any mode of transport, scheduled plane service 
has the lowest fatality rate per 100 million person 
miles traveled, a reflection of the success of strin
gent safety standards and regulations. The high fa
tality rate in light airplane crashes, however, has 
received little attention. Of all light aircraft, 60 per
cent can be expected to crash during the typical 20-
year life expectancy for these planes. 164 Adverse 
weather conditions obviously contribute, though 
their exact role has not been determined. Postcrash 
fires, which cause considerable morbidity and mor
tality, could be prevented by designing more crash
worthy fuel systems, using cabin furnishings that 
do not ignite easily and will not emit toxic fumes on 
burning, and devising an improved means of 
escape from damaged aircraft. 164,165 It is estimated 
that if planes were designed on the same crash 
principles as those developed for the automobile, 75 
percent of airplane crash fatalities could be pre
vented (RG Snyder, personal communication, 
1984). 

Machinery 

Of the 1,471 machinery-related deaths in 1980, the 
vast majority were clearly occupational in origin. 
Experience, training, and supervision are consid
ered fundamental factors in most occupational 
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safety and accident prevention programs.166 How
ever, safety training appears to have had only lim
ited effectiveness, and specific factors associated 
with machine operations in industry seem to be 
more important. Ergonomic design features of both 
machines and tasks interact with human behavioral 
factors, often encouraging risk-taking behavior. For 
example, wage incentives such as those found in 
piece rate operations increase injury risks: in order 
to work faster, the machine operator sometimes 
deactivates a safety device that normally prevents 
exposure of the worker's hands to hazardous parts 
of the machine. 

Built-in safety devices will continue to influence 
the risk of machine injury dramatically. Guards that 
permit machine operation but do not allow workers 
to put their hands into hazardous areas are now 
commonplace. The National Institute for Occupa
tional Safety and Health is conducting research on 
presence-sensing guard systems that deactivate ma
chinery when hands are placed near hazardous 
zones. 167 Robotics promises to dramatically reduce 
workers' exposure to certain machines that have 
been reponsible for a large number of amputations, 
lacerations, and fractures. 

Many physical features of the work site, as well 
as elements of the job itself, determine the level of 
risk. Features such as lighting, climate, and noise 
indirectly contribute to some injuries. Noise, for ex
ample, may mask warning sounds from machines 
and increase the risk of injury. 

Critical to the prevention of one class of job fatali
ties are the workplace layout and the work practices 
associated with "lockoutltagout."168 Fatal injuries 
occur regularly when an employee begins mainte
nance or clean-up work on a piece of equipment 
and a second employee inadvertently starts up the 
machine. Lockoutltagout procedures are one way of 
controlling such incidents, but worksite layout may 
also be altered so that nothing blocks the operator's 
view of the hazardous part of the machine. 

Lack of roll-over protective structures is respon
sible for approximately 50 percent of the deaths on 
tractors. 169 Other workplace vehicles that need such 
safety features include self-powered industrial 
trucks and construction equipment. 

Many large companies have excellent first aid and 
medical treatment facilities, and medical personnel 
are available. In these plants, injuries can be treated 
immediately, but medical treatment services are no
tably absent from many smaller plants. 

Electric Current 

Of the 1,095 deaths from electrocution in 1980, 
about one third occurred in the home. 1 An esti-
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mated 600 work-related electrocutions occur each 
year to workers in agriculture, construction, trans
portation, and public utilities. 26•170 Contact with 
high-energy power lirles appears to be the leading 
cause. Prevention includes burying transmission 
lines, using shorter lengths of irrigation pipes in 
agriculture, insulating equipment that is likely to 
come in contact with live wires, and installing 
ground fault interrupters. 1 Devices exist that can 
detect electrical fields and either warn equipment 
operators or immobilize the equipment (e.g., crane 
booms) so that workers cannot contact live wires. 

Being Struck by a Falling Object 

Little information is available about the specific 
cause of these injuries. Fatalities caused on the job 
by falling objects occur primarily in the timber and 
logging industries when woodsmen are struck by 
falling trees and limbs. 171 Logging hazards are 
doubly threatening because of the remoteness of 
the typical logging work site and lack of ready ac
cess to emergency medical services. Education, en
forcement of safety rules, an alertness are the keys 
to avoiding these injuries. Protective equipment, 
including adequate head protection, is probably of 
limited benefit in logging injuries but offers signifi
cant protection from most falling objects. 

SUMMARY 

Injuries make a substantial impact on the duration 
and quality of our lives. To many people, injuries 
are considered the result of accidents. The defini
tion of accident implies inevitability or carelessness, 
raising the concept of blame or fault. However, in
juries are not simply the outcome of accidents; 
rather, they are often highly predictable events. We 
already know much about the causes of injuries and 
risk factors-such as characteristics of time, place, 
and person-and numerous effective preventive 
measures exist. We have identified four mixed-in
tervention strategies that, based on our estimates, 
could prevent more than half of all injury-related 
deaths (Figure 5). They include the following. 

1. Motor vehicle safety program. We estimate that a 
broad-based mixed strategy could reduce motor ve
hicle fatalities, injuries, and costs by as much as 75 
percent. This program would include installation of 
air bags, enactment and enforcement of seat belt 
and child restraint laws, control of vehicle speed, 
improved road design, and the maximum use of 
available technology to design a safe, crashworthy 
vehicle. 

2. Home injury program. Approximately 23,000 
deaths from unintentional injuries occur in the 
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Figure 5. Total number of deaths from unintentional in
juries and deaths preventable by proposed interventions. 

home annually9: 6,700 from fatal falls, 4,400 from 
bums and fires, 3,100 from poisonings, 2,400 from 
suffocation, 1,100 from unintentional firearms inju
ries, 900 from drownings (largely children under 5 
years of age), and 4,400 from other causes. It was 
estimated that a targeted intervention program di
rected at these and other home injuries could re
duce all home-based injuries by approximately SO 
percent. 

3. Occupational injury control program. Of the esti
mated 13,000 occupational injury deaths that occur 
annually, one third are caused by motor vehicle 
crashes, 75 percent of which we estimate to be pre
ventable. The remaining two thirds of the fatalities 
are from falls, industrial equipment, being struck by 
falling objects, electrocutions, and firearms. Using 
what little data are available, we estimate that 25 
percent of the other occupationalmjury deaths (i.e., 
the two thirds not related to motor vehicles) could 
be prevented. This percentage might be increased 
significantly if basic prevention principles are ap
plied to the occupational setting and further injury 
control research is done. For all causes combined, 
we estimate that about 40 percent of the deaths and 
serious injuries from occupational injuries could be 
prevented, resulting in about 5,200 fewer deaths 
annually. 

4. Alcohol intervention program. If a broad-based 
societal approach to alcohol usage were initiated, a 
reduction of about 25 percent in all fatal and serious 
injuries could probably be achieved. Other injury 
control measures such as seat belts and air bags 
would also reduce alcohol-related injuries. A pro
gram specifically targeted at problem drinkers must 

be an essential component of any effort to control 
alcohol use. Any program that reduces uninten
tional alcohol-related injuries will also greatly re
duce the incidence of alcohol-related diseases. 

We believe that the gap between what is and 
what could be is larger for unintentional injuries 
than for any single disease. Unfortunately, many of 
the interventions proposed are likely to encounter 
considerable political barriers from special interest 
groups. And yet, if we are to increase life expec
tancy and "close the gap" in the United States, the 
most effective means, using the technology we 
have, is through intensive injury control programs 
such as those we propose. Implementing these 
measures will demand the concerted efforts of local, 
state, and federal governments, corporations, 
health care systems, private organizations, and 
perhaps most of all, individuals. 

Pat Coleman, Ph.D., Division of Safety Research, National Insti
tute for Occupational Safety and Health, Morgantown, West Vir
ginia, assisted w1th the occupational tnjunes section. Lawrence 
Budnick, M.D., and Edwin Kilbourne, M.D., both with the Spe
cial Studies Branch, Chrome DISeases DiviSion, Center for Envi
ronmental Health, Centers for Disease Control, assisted with the 
sections on drowning and environmentally related mjuries, re
spectively. 
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Violence: Homicide, Assault, and Suicide 
Mark L. Rosenberg, M.D., Richard J. Gelles, Ph .D. , 
Paul C. Holinger, M.D., M.P.H. , Margaret A. Zahn, Ph.D. , 
Evan Stark, Ph.D. , Judith M. Conn , M.S., 
Nancy N. Fajman, M.M.Sc. , and Trudy A. Karlson, Ph.D. 

Violence poses a new challenge for public health in 
the United States. Defined here as the use of force 
with the intent to harm oneself or another, violence 
is not a medical or public health problem in the tra
ditional sense, nor is it a problem that can be pre
vented or treated by medical means alone . It is, 
however, an appropriate and important focus for 
public health, in concert with allied disciplines such 
as sociology, criminology, economics, law, public 
policy, psychiatry, anthropology, and education. 
Modem-day public health is not powerless against 
violence, and, in fact, plays a key role in the coali
tion of contributing disciplines. Knowledge from all 
relevant fields can be applied to new programs in 
police departments, welfare and child protective 
services, shelters for battered women, rape crisis 
centers, health care facilities, and the courts. 

Thls study focuses on homicide, assault, and sui
cide. Better data are available for fatal outcomes 
than for nonfatal injuries; nevertheless, this study 
also examines aggravated assault and the abuse of 
women and children, because the health and social 
costs of these forms of violence are so high. The 
costs of all three forms of violence are measured in 
terms not only of morbidity and mortality but also 
of the impact they can have on the quality of life 
and the drain on health care resources. 

Because the lives lost to violence are so often 
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those of young people, homicide and suicide rank 
fourth and fifth, respectively, among all health 
problems for years of potential life lost. The abuse 
of women may be the most frequent cause of phys
ical injury for which women seek medical attention 
-more common than automobile injuries, rape, 
and mugging combined. In 1980 alone, suicide, 
homicide, and aggravated assault taken together 
accounted for more than 50,000 deaths, 1.3 million 
years of potential life lost, 1.8 million hospital days, 
and $754 million in health care costs. 

DEFINITIO NS 

Homicide, criminal or noncriminal. The latter cate
gory includes justifiable or excusable homicides 
(such as those committed in self-defense or in the 
line of duty by a police officer) and negligent homi
cides. 

Domestic violence, assault or homicide. Injuries 
inflicted on one member of a family by another 
family member. Since the Uniform Crime Reports 
data do not indicate whether the victim and perpe
trator lived together-a common criterion for defi
nitions of "domestic" violence-we use the surro
gate term "family" violence to denote acts in which 
the victim and perpetrator are blood relatives, mar
ried, or ex-husband/ex-wife. 

Friends' and acquaintances' homicides. A 
known, nonfamilial relationship between victim 
and offender. The category " friend" includes 
persons who are acquainted (including boyfriend/ 
girlfriend), work together, or are known to each 
other. 

Stranger homicides. Murders in which the victim 
and killer are known not to have had a prior rela
tionship. 

Aggravated assaults. These are defined by the 
Federal Bureau of Investigation as one of the fol
lowing: (1) an attack with a weapon, regardless of 
whether injury resulted; (2) an attack without a 



weapon, resulting either in serious injury (e.g., 
broken bones, loss of teeth, loss of consciousness) 
or in undetermined injury necessitating two or 
more days of hospitalizations; or (3) an attempted 
assault with a weapon. 

Suicide attempts. Nonfatal outcomes of inten
tional self-destructive acts. 

Suicides. Fatalities resulting from intentional 
self-destructive acts. 

DATA SOURCES 

The true incidence of violence is difficult to deter
mine. Morbidity, particularly that related to do
mestic violence, often goes unreported. Suicides 
and suicide attempts are underreported, either de
liberately (to "spare" the family or to avoid losing 
life insurance benefits) or unintentionally. Lack of 
uniformity in data collection results in underesti
mated homicides. 

The following sources supplied the majority of 
our data. Each source is briefly described, and its 
limitations are noted. 

Federal Bureau of Investigation Uniform Crime 
Reports (UCR) (1980). Over 15,000 city, county, 
and state law enforcement agencies report the 
number of "actual offenses known" to the FBI
UCR program for (1) the crimes of murder and non
negligent manslaughter, rape, robbery, aggravated 
assault, burglary, larceny-theft, motor vehicle 
theft, and arson; and (2) the noncriminal acts of jus
tifiable homicide and negligent manslaughter. 

Data are forwarded to the FBI one month after 
the reported occurrence. For all reported homi
cides, information is included on the age, race, and 
sex of the victim, the relationship of the offender to 
the victim, and other information on the victim and 
offender in the Supplementary Homicide Report 
(SHR). For cases that are "unsolved" at that one
month mark, the relationship between perpetrator 
and victim is listed as unknown. Although this re
lationship may subsequently be clarified, the initial 
report ("relationship unknown") stands and is 
counted in the final statistics for the year. Each 
year, data are incomplete for approximately 5-10 
percent of the total murder and nonnegligent man
slaughter cases because (1) SHRs are not submitted 
by the reporting agency or (2) the agency did not 
submit reports to the UCR program for all or part of 
the year. In the second instance, the UCR program 
estimates the number of cases based on data from 
the months for which reports were actually received 
or based on the crime rate for all agencies with the 
same jurisdiction size. For the present study, infor-

mation on the age, race, sex, and relationship of the 
offender and victim was obtained from the SHR for 
murder and nonnegligent manslaughter and justifi
able homicide. 

No federal laws require reporting to the FBI
UCR program, but 39 states have their own manda
tory state reporting requirements. 

National Crime Survey (NCS) (1980). Survey esti
mates of aggravated assaults are obtained from a 
stratified, multistage cluster sample of approxi
mately 62,000 households. All persons 12 years of 
age or over within each selected household are eli
gible to be interviewed. The incidence of victimiza
tion-along with information on medical treat
ment, property loss, characteristics of the victim, 
relationship of the victim to the offender, whether 
the police were notified, and other pertinent details 
of each event-is obtained from each respondent. 

Any estimate of the amount of crime that is based 
upon either the UCR or the NCS (victimization 
surveys) will undercount the amount of actual 
crime. This is partially because neither source can 
include "hidden" crimes. The UCR cannot include 
crimes unless they come to the attention of the po
lice, and one recent study based on hospital emer
gency room records showed that four times as 
many aggravated assaults were reported to the hos
pital than were reported to the police; 1 the NCS 
cannot include information about incidents unless a 
victim is both willing and able to report. An addi
tional source of undercounting results from the 
crime hierarchy that these systems use (rape, rob
bery, aggravated assault, burglary, larceny, and 
motor vehicle theft). Thus, a person who was 
robbed and assaulted would be classified only as a 
robbery victim, and the robber/assaulter's arrest 
would be classified solely as a robbery arrest in the 
UCR. 

National Study of the Incidence and Severity of 
Child Abuse (1979-1980). National estimates were 
made from a stratified random sample of 26 
counties clustered within the ten states of Arizona, 
California, Georgia, Illinois, Kansas, Missouri, New 
Hampshire, New York, Ohio, and South Carolina. 
The cases of child abuse and neglect for this study 
were all confirmed child abuse and child neglect 
cases received by (1) the County Child Protective 
Services agency between May 1, 1979, and April30, 
1980, excluding reports immediately referred to 
other agencies; (2) other agencies that may have 
statutory authority for investigating or treating situ
ations involving child abuse or neglect (e.g., county 
sheriff's department, juvenile court, county public 
health department); and (3) institutions and 
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agencies whose staff may encounter abused or ne
glected children (e.g., public schools, short-stay 
general hospitals). Information on age, severity of 
injury, type of abuse or neglect, and annual family 
income was obtained for each confirmed case in the 
study. 

National Center for Health Statistics (NCHS) 
Mortality Data Tape (1980). NCHS compiles infor
mation from death certificates, which probably un
derestimates the true number of suicides by at least 
25-40 percent. All deaths for which the cause was 
determined to be a self-inflicted injury (ICD-9 
codes E950-E959) were used in this report to esti
mate the number of suicides that occurred in 1980. 

Suicide attempts. There are no adequate data on 
the national incidence or characteristics of suicide 
attempts. We estimated the number and character
istics of suicide attempters from a variety of rela
tively small studies reported in the medical litera
ture. 

HOMICIDES AND AGGRAVATED ASSAULTS 

Impact on Health 

Mortality. Homicide is not distributed evenly 
throughout the population. It takes its greatest toll 
among minorities, males, and the young. In 1980 
approximately 78 percent of homicide victims were 
male, and nearly 59 percent were males between 
the ages of 15 and 34, even though that age group 
constitutes only 35 percent of the population. 
Blacks and other racial minorities, who make up 
only 17 percent of the total population, were the 
victims of approximately 46 percent of homicides. 
Among children, those under 3 and over 14 years of 
age are most vulnerable to murder; again, black and 
other nonwhite males are at greatest risk. 

Geographically, the highest homicide rates occur 
in a band of southern states stretching from Cali
fornia lo North and South Carolina. Homicide rates 
are generally higher in urban than in rural areas, 
and the rates for young black males are highest in 
large cities in the north central part of the nation. 2 

In 1980 homicides in the United States accounted 
for at least 23,970 deaths and more than 690,000 po
tential years of life lost before age 65. The toll may 
be greater because some homicides are misclassified 
as accidents or listed as "cause of death unknown." 
In potential years of life lost, homicide ranked 
fourth among all causes of death. Homicide was 
11th on the list of causes of death for all races; for 
black and other nonwhites 15-34 years of age, it 
was the leading cause of death. 

Males are 3.5 times more likely to be murdered 
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than females and are at higher risk in each category 
of victim-offender relationship. Black and other 
nonwhite males have higher death rates than do 
white males. The rates of death for nonwhite males 
ranged from a high of 17.7 per 100,000 for murder 
by a friend or acquaintance to a low of 2.7 per 
100,000 for justifiable homicide-a category in 
which blacks and other nonwhite males constitute 
53.7% of all victims. Black and other nonwhite 
women consistently have higher homicide rates 
than white women, and they are more likely to be 
killed by a family member or friend than are white 
males. 

Of all murders in the United States in 1980 for 
which the FBI had adequate informalion, 32.9 per
cent were of friends and acquaintances; 15.8 per
cent were within families; and 12.8 percent were of 
strangers. ln the remaining 34.4 percent, the rela
tionship between victim and offender was un
known.3 

The overall death rate for homicides was 10.6 per 
100,000 in 1980. In cases in which the relationship 
between offender and victim was known, murder 
by a friend or acquaintance accounted for the 
greatest number of homicide deaths (7,504), a rate 
of 3.3 per 100,000. Murder by a family member ac
counted for 3,607 deaths in 1980 (1.6 per 100,000), 
and murder by a stranger resulted in 2,911 deaths 
(1 .3 per 100,000). Of all 1980 homicides, approxi
mately 45 percent were committed by persons 
known to the victim; nearly one third of those homi
cides were committed by family members. Justifiable 
homicide by police offenders and citizens resulted 
in 926 deaths in 1980, a rate of 0 .4 per 100,000. 

Most family homicides involve spouses, occur in 
the home, and occur after a series of assaultive inci
dents.4·5 Analysis of FBI data6 indicates that approx
imately 55 percent of family homicide victims are 
white and 43.7 percent are black. The median age is 
33 for victims and 32 for offenders. The weapon 
used to kill is a handgun in 40 percent of the cases, 
followed by other guns (24 percent), knives (17 per
cent), and other means (18 percent). 

Murders of persons less than 18 years old by a 
family member or other person accounted for 
93,000 years of potential life lost in 1980. Family 
members committed 501 child homicides during 
that year. For child homicides, black and other non
white male children were at highest risk: 6.8 per 
100,000, or 467, deaths in 1980, followed by black 
and other nonwhite females (3.3 per 100,000) and 
white males (2.3 per 100,000). 

When homicide risk is plotted against age for 
these children, the result is a U-shaped curve on 
which children under 3 and over 14 years of age are 



at greatest risk and children 6-11 years of age at 
lowest risk. In 1980 children under 2 years of age 
accounted for 24 percent of all child homicide 
deaths. The 419 homicide deaths in that age group 
yielded a rate of 4.2 per 100,000, but some cases 
may have gone unreported. 

In cases where the victim is an acquaintance of 
the offender, the typical victim is younger and more 
likely to be male and black than in cases where of
fender and victim are family members. In 1978, 53.3 
percent of the victims of acquaintance homicides 
were black, and 45.2 percent were white. Of
fenders, whose median age is 23, are usually 
younger than their victims. Handguns were the 
weapon of choice in 48.6 percent of all cases; knives 
were used in 19.6 percent. Acquaintance homicides 
are mosl likely to occur on the street. A higher per
centage occurs in bars than is true for other types of 
killings.6 

Most victims and offenders of stranger homicides 
are men, and the median age of victims (31 years) is 
greater than that of offenders (25 years). Most such 
killings involve firearms -53 percent handguns, 
13.9 percent another type of gun. Overall, 43.2 per
cent of stranger homicides are associated with an
other crime, often robbery (32 percent). In urban 
areas, 57 percent of these killings are associated 
with another crime, with robbery again being the 
most common.6 

In many murders the relationship between per
petrator and victim is unknown. The data suggest, 
however, that many homicides classified as un
known are really murders of strangers, because 
murders that occur between intimates are usually 
solved and appropriately classified. 

Morbidity. Aggravated assaults, or "incomplete 
homicides," can be used to measure morbidity as
sociated with homicide. For Americans over the age 
of 12, 1.6 million incidents of aggravated assault oc
curred in 1980, a rate of 892 per 100,000.3 Males 
were 2. 7 times more likely to be victims than fe
males, with men 20-24 years of age being at 
greatest risk (3,115.5 per 100,000). At least 355,500 
victims were hospitalized, and hospital costs (for 
those who survived assaults plus those who even
tually died as a result of aggravated assault) totaled 
approximately $606 million. The cost of physician 
visits raised that cost to $638 million. No data are 
available for the costs of emergency room treat
ment, pharmaceuticals, extended care after initial 
hospitalization, or the treatment of offenders who 
were injured in aggravated assaults. 

Aggravated assaults accounted for more than 8 
million days lost from activities such as paid work, 
school, or child rearing; at least 4,718,200 of those 

were paid workdays. Because a large percentage of 
victims are women who are economically depen
dent on their husbands, it is likely that a great deal 
more time was lost from major nonpaying activity 
such as child care and housekeeping. No data are 
available on time lost by children from school or 
preschool because of domestic vwlence, child 
abuse, and neglect. 

The geographic distribution of domestic violence 
shows the highest reported rates in the West and 
Midwest. Reported rates are lower in rural areas 
and higher in cities. 

Assault results in a wide range of possible disabil
ities. In the absence of detailed data, we assumed 
that 70 percent are psychologtcal; sensory and mus
culoskeletal disabilities (each 15 percent) account 
for the balance.1 The average cost of losing one's 
vision or of the incapacitating fear that prevents one 
from returning home after a life-threatening attack 
there is incalculable. 

Projections based on the NCS indicate that in 
1980 there were approximately 192,000 assaults or 
attempted assaults by family members, a rate of 
99.4 per 100,000 U.S. population (not the popula
tion within those families). Other estimates of the 
number of women beaten each year range from 1.8 
million7 to 3-4 million.8 Assaults within families 
represent at least 21,000 hospitalizations, 99,800 
hospital days, 28,700 emergency room visits, and 
39,900 physician visits. Total health care costs in
curred for domestic assaults have been estimated to 
be at least $44,400,000. 

Assaults within families accounted for at least 
175,500 days lost from paid work in 1980. Of all the 
emergency room visits made by women seeking 
treatment for injury, 19 percent involved battering. 
Battered women use medical and psychiatric ser
vices many times more frequently than other 
women, sometimes in lieu of other refuge. Visits 
motivated by battering may be even more common 
at such nontrauma sites as the maternity clinic or 
ambulatory care service.8 

Quality of Life. Interpersonal violence may re
sult in only a minor physical injury but have a dev
astating impact upon the victim's life in terms of 
fear, anxiety, and subsequent restrictions in activi
ties and movements. Victims may become quite iso
lated, and the changes they make in their job, 
home, or pattern of activities may markedly con
strict their freedom and lower the quality of their 
lives. The changes remind them of the new fears 
that have become part of their lives. Homicide can 
have a crippling effect on surviving family members 
that affects several generations. 

Research indicates that children who are victims 
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of violence suffer delays in physical, social, and 
emotional development. Many children who wit
ness violence suffer from posttraumatic stress dis
orders, conditions frequently made worse when 
they must participate as official witnesses in court.9 

Battered women are at greatly elevated risk of al
coholism, drug abuse, attempted suicide, abusing 
their children or having them abused, rape, and 
mental health problems, including severe depres
sion and even psychosis.s.10 

Family violence is one of the four most common 
reasons cited for divorce, and although divorce may 
solve the immediate problem, it may also result in 
increased economic deprivation for women and 
children. 

The threat of violent attack may be as damaging 
as the attack itself. Battered spouses and children 
may focus all their energies on reducing the chance 
that a partner or parent will explode in violent rage, 
and it is impossible to calculate the potential 
achievements and creativity lost in such situations. 

The Possible Causes 

In general, researchers view aggravated assault and 
homicide as outcomes of similar types of behavior 
and see homicide as an infrequen t climax to aggra
vated assault, or a "completed" aggravated assault. 
It is generally presumed that strategies that would 
reduce aggravated assault would reduce homicides 
as well . 

Research and thinking about the causes of aggra
vated assault and homicide fall into three broad cat
egories: biological, psychological, and sociological. 

Biological traits (male sex and young age) or con
ditions (temporal lobe epilepsy and major affective 
disorders, for example) can be important risk 
factors for homicide victimization or perpetration.11 

However, it is difficult to separate the biological and 
cultural components of those risk factors. 

Psychological hypotheses abou t violence emerge 
mainly from studies of learning theory and develop
mental theory. Learning theory suggests that vio
lence is learned from role models and reinforced by 
rewards and punishments provided by others.l2.l3 

The sociological literature yields three main theo
ries about the causes of violence. According to cul
tural theory, certain subgroups have higher rates of 
homicide because they accept violence as a cultural 
norm. Structural theory holds that homicide rates 
are largely influenced by large social forces-lack of 
opportunity, racism, and poverty-rather than by 
individual cognition. Interaction theory focuses on 
a series of events between perpetrator and victim 
and on how those interactions escalate into a homi
cide. Arguments that threaten sexual identity or 

168 Closing the Gap 

self-esteem, for example, may lead to murder. 

Associated f actors 

Certain factors are empirically associated with the 
occurrence of homicide and assault. These factors 
vary for different victim-offender relationships 
(Tables 1-4). 

Poverty is associated with the murder of friends 
and acquaintances, children and spouses, and with 
the robbery-associated murder of strangers.14- 16 It 
is more strongly associated with murders of family 
members and friends than of acquaintances.17 The 
ideology of male dominance is associated with 
killings of strangers, friends and acquaintances, 
and spouses. 15•16•18 Racism and racial discrimination 
are associated with killings of strangers and friends 
or acquaintances. 6•14•15•19- 21 Increased population 
density is associated with robbery-motivated homi
cide.t7,2t,22 

Alcohol and drug consumption are associated 
with all types of homicide except child 
murder. 5•19·23•24 Alcohol is also frequently linked 
with episodes of family violence, but there is no 
proof that alcohol consumption causes family vio
lence or homicides . Many violent men abuse 
women whether or not they have consumed al
cohol; in some cases, alcohol may be an excuse for 
behavior that has already been decided upon.5 

Finally, the most likely victims of wife and child 
abuse are pregnant women and unwanted chil
dren.25·26 While most research shows that battered 
women have the same average number of children 
as nonbattered women, battered women are preg
nant more often and abort more frequently. a In ad
dition, parents' unrealistic expectations about chil
dren contribute to the use of inappropriate and 
abusive disciplinary techniques.27,28 

The interaction of four factors may precipitate 
homicide or nonfatal violence among fami ly 
members. The first is the cultural belief that it is ap
propriate or morally correct to strike children or 
women either to achieve some goal ("instrumental 
violence") or to express one's feelings ("expressive 
violence"). 

The second factor is structural stress, which re
sults when an adult family member has appropriate 
goals but lacks the psychological, economic, and 
social resources to attain those goals. 

A third factor is social isolation, although it is not 
clear whether the isolation is a "cause" or a conse
quence of battering. Families may be cut off from 
resources of help for coping with structural stress 
and from people who might be able to calm a po
tentially violent situation. 29 

The fourth factor is the availability of protective 



Table 1. Factors that may predispose a person to kill a friend or acquaintance, and proposed prevention 
strategies 

Structural 

Factors 
Poverty/unemployment14-17 
Ideology that masculinity 
means a dominant male 
social role 15

•
20

•
42·65 

Racial segregation and 
discrimination 14- 16·19•42•65 

Prevention strategies 
Eliminate poverty and 
unemployment 
Change conceptions of 
masculinity 
Reduce racial segregation 
and discrimination 

Cultural 

Male belief in physical 
prowess, search for 
thrills and action15·16 

Underdeveloped verbal 
skills15 

Belief that one should 
not intervene in 
another's fights19 

Televised violence and 
media support14 

Encouragement of 
fighting by bystanders19 

Reduce media violence 
Increase communi ty 
and witness intolerance 
of violence 

Adapted from Rosenberg ML, StarkE, Zahn MA.78 

Interactionist 

Drug and alcohol 
consumption5•19·23•24 

Weapons 
possession66- 68 

Reduce alcohol and 
drug consumption 
Reduce firearm injuries 
Teach conilict 
resolution skills for 
young males 

Biological 

Male sex15
•
19 

Youth (20-29 years of 
age)67,69,70 

Table 2. Factors that may predispose a person to kill or abuse a child, and proposed prevention strategies 

Structural Cultural 

Factors 
Poverty and/or Belief in violence 
unemployment and/or physical 
Too many and/or punishment as 
unplanned-for socializing agent71·72 

children Belief that parent!> 
Lack of education have ultimate right 
about child rearing to do what they 

Parental dommance want with child 

ideology Parents' unrealistic 
(see Cultural) expecta nons of 

Prolonged manta! children (especially 
children with mental stress or phys1cal 

Social isolation of disabilities) 
nuclear family 

Prevention strateg1es 
Establish alternate Eliminate poverty 

from families ways to 
Reduce 1solation of socialize child 
nuclear family Provide h1gh-quahty 
Educate about child care facilities to 
planned parenthood reduce parental 
and child rearing stress 

Aid handicapped 
children 
Change parental 
expectations 
of children 

Adapted from Rosenberg ML, Stark E. Zahn MA 711 

Interactiom~t 

Lack of adequate 
support facilities 

Establish 
commumty1 
neighborhood 
intervention centers 
and hot lines 

BJOlog~cal 

Young parental age 
Phys1cal or mental 
disabilities of chi ld 

Prevent/treat 
childhood disabilities 

Psychosooal 

Parents abused as 
children 
Parents had violent 
role model 

Treat identified 
abused children 
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Table 3. Factors that may predispose a person to kill his/her spouse, and 
proposed prevention strategies 

Structural 

Factors 
Poverty14- 17 

Male dominance over 
females•s. 19,20,42 

Isolation of nuclear 
family5 

Prevention strategies 
Eliminate poverty for 
men and women 
Eliminate sexual 
inequality (especially in 
child rearing and 
employment) and 
notions that masculinity 
requires dominance 
Reduce isolation of 
nuclear family 

Cultural 

Male belief in physical 
prowess, toughness, 
that he is "head of 
house" and has control 
over females 15•16 

"Hands-off" view of 
domestic disputes by 
crirrrinal justice 
system72•13 

Televised violence and 
other media supports74 

Increase verbal ability 
and means of 
problem solving 
Initiate criminal justice 
and social service 
interventions 
Reduce media violence 

Adapted from Rosenberg ML, StarkE, Zahn MA.78 

services to victims of domestic violence. Service in
stitutions may be unresponsive or may actively pro
mote the feeling that the victims of violence have 
somehow provoked or deserved this response. 

When all four factors are present, the rewards of 
being violent may outnumber the costs. 29 The re
ward for domestic violence is power: controlling 
other family members, punishing them, and getting 
one's own way. Moreover, the permissive posture 
of the criminal justice system toward domestic vio
lence means that violent family members will expe
rience few costs such as arrest or removal from the 
home. 

SUICIDE 

Impact on Health 

Mortality. In 1980 there were 26,689 suicides in the 
United States, a rate of 11.9 per 100,000, corre
sponding to 619,532.5 years of potential life lost be
fore age 65. Suicide ranks fifth on the list of causes 
of premature years of life lost. The rate of suicide is 
greatest among the young-the rate has tripled 
among people 15-24 years of age since the 
mid-1950s-and among the old.30 It is the third 
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Interactionist 

Alcohol and drug 
consu m ption5•

19
•23•24 

Weapons possession66- 68 

Male use of force to 
compensate for verbal 
disadvantage15 

No safe place for 
women to go 

Reduce alcohol and 
drug consumption 
Reduce firearm injuries 
Teach how to "fight 
falr" and resolve 
conflicts nonviolently 
Teach how to walk 
away from a potentially 
violent situation 

leading cause of death for persons 15-34 years of 
age. 

In 1980 half of all suicides occurred among 
persons 15- 39 years of age. 31 This marked shift 
downward in the age of persons committing suicide 
represents a fundamental change in the nature of 
suicide in this country. Most of our notions about 
persons at highest risk for suicide, their reasons for 
committing it, and how to prevent them from doing 
it were based on suicide as primarily a problem of 
older persons. These notions now must be thor
oughly reassessed. The groups now at greatest risk 
for suicide are young white men 20-24 years of age 
and men over the age of 65. Among persons 20- 24 
years of age, the ratio of men to women who 
commit suicide is greater than four to one. 

Cohort studies suggest that the baby-boom gen
eration has higher rates of suicide and depression 
and is therefore a high-risk group. We do not know 
whether those proportionately higher rates will 
persist or whether this generation's suicide rates 
will level off and then decrease.32•33 It is also pos
sible that these high rates reflect an independent 
trend toward higher rates among young people 
rather than a cohort effect. Previously attempted 
suicide is also a risk factor for suicide; approxi-



Table 4. Factors that may predispose a person to commit a robbery-motivated killing, and proposed 
prevention strategies 

Structural 

Factors 
Poverty14· 17 

Ideology that 
masculimty means a 
dominant maletS,20.42,6S 

Racial segregation and 
discrimmation14 16·19·42·65 

Lack of role models for 
adolescents 
Urban (population) 
density17·2i·69 

Prevention strategies 
Reduce poverty 
Reduce racial 
segregation 
Create integrated, 
meaningful role 
for adolescents 

Cultural 

Materialism 
Male behef in thrills 
and action15,75,76 

Belief that 
perpetrator will not 
be caught or 
severely punished56 
Crimmal way of life 
condoned, and 
opportunities 
provided to 
engage in it'7 
Belief that vtctims 
are not real and are 
to be used 
Extemahzation of 
blame 
Televised violence 
and media support 
for "bad guy"74 

Reduce media 
violence 
Increase empathy 
Increase community 
intolerance 
of robbery 
Swift, sure criminal 
justice response to 
robbery and special 
handling of 
offenders 
who mjure 

Adapted from Rosenberg ML, Stark E, Zlhn MA. 71 

Interactionist 

Lack of criminal 
JUStice and legal 
prosecu tion56 

Alcohol and drug 
consumption5·19·23•24 

Weapons 
possessl0n66- 68 

Reduce alcohol and 
drug consumption 
Reduce firearm 
injuries 
Educate potential 
victims 
Initiate witness 
cooperation and 
assistance programs 
Have "defensible 
space construction" 
(i.e., light streets, 
construct safer 
places) 
Initiate new 
patterns of police 
surveillance 

Biological 

Male sex15•19 

Youth 
(teenagers)66-b8 

Psychosocial 

From disorganized 
home 
Developmental lack 
of empathy13 

mately 1-10 percent of suicide attempters subse
quently commit suicide.34·3s 

males. Using these figures, we estimate that ap
proximately 210,000 attempts occur each year. As
suming that 20 percent of all suicide attempters 
were hospitalized and that the average length of 
hospitalization was six days, we estimate that these 
attempts account for 259,200 hospital days, 43,200 
hospitalizations, 155,500 physician visits, and 
631,900 days lost from work or major activity. The 
cost of health care for treating suicide attempts in
cludes approximately $110.2 million in hospital 
costs and $6.2 million for physician visits. Lacking 
precise data, we estimate that 5 percent of suicide 
attempts (10,800 cases per year) result in a perma
nent disability. 

Morbidity. Although suicide attempts are fre
quently seen as unsuccessful suicides, there are 
strong indications that the two represent epidemio
logically dis tinct phenomena. For example, the 
higher incidence of suicide (and its most dramatic 
increase) is among white males, who show a suicide 
rate three times that of females31; on the other 
hand, females attempt suicide up to three times 
more often than males .34 

It has been estimated that suicide attempts are 
eight times more common than suicides.34•35 This 
means that the ratio of attempts to completed sui
cides is about 25 to 1 for females and 3 to 1 for Because approximately 15 percent of alJ people 
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who have a major depressive disorder commit sui
cide, one might argue that part of the costs of 
treating those disorders could be designated as 
costs for suicide prevention. The total costs for 
treating depression have been estimated at $2 bil
lion per year, so it might be appropriate to say that 
15 percent of that cost, or $300 million per year, is 
related to preventing suicide and treating suicide 
attempts (see also the paper on "depression"). 

Quality of Life. Suicide has a tremendous impact 
on the surviving family members, who must bear 
the guilt and social stigma of suicide by a family 
member. Guilt and blame may produce psycholog
ical symptoms or physical illness that impair the 
functioning of the family and may lead to divorce or 
long-standing psychological scars in parents or sib
lings. In addition, many families are fearful that an
other family member will commit suicide. This fear 
is well founded: members of families in which a 
suicide has occurred are themselves at higher risk 
for suicide.36 

The quality of life for survivors is also affected 
economically if the suicide was by a wage earner or 
if survivors are unable to collect life insurance ben
efits. 

Families of attempters, like families of suicides, 
have to contend with the stigma and with the fear 
of another-possibly successful-suicide attempt. 
The family may also be burdened with the cost of 
mental health care and possibly medical care for the 
attempter. Only a small percentage of people who 
attempt suicide incur permanent physical disabili
ties, such as crippling or disfigurements. Neverthe
less, a scar on the wrist or the neck may evoke 
painful memories. A suicide attempt may also limit 
the person's employment opportunities for many 
years. 

Frequent suicide attempts elevate the level of 
anxiety within a community. One young person's 
suicide may precipitate similar suicides ("cluster 
suicides") and attempts among friends or acquain
tances. "Suicide contagion" may threaten the com
munity, its schools, and its social services. 

The Possible Causes 

Biological. Of the almost 27,000 persons who 
commit suicide each year, an estimated 5,000-
12,400 may be persons diagnosed as having affec
tive disorders and an estimated 4,000-7,000 as 
schizophrenics.37- 39 Thus approximately 14,000 sui
cides, or 50 percent, occur among persons who 
have major psychiatric disorders. In addition, an 
estimated 7,000-13,000 suicides each year are 
linked to alcoholism. 38 

Psychological. Previous suicide attempts, family 
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history of suicide or of physical or sexual abuse, 
and recent loss of a spouse (through divorce or 
death), a parent, or a job have been identified as 
risk factors for suicide. 

Sociological. Social isolation, homelessness, un
employment, and drug and alcohol abuse all con
tribute to suicide. 

A detailed examination of the epidemiology of 
suicide in the United States from 1900 to 1980 re
veals that suicide rates fluctuate with war and 
peace, population shifts, and the state of the 
economy. 40 Historically, the changes in rates asso
ciated with those factors affect both sexes and all 
age groups and races. 

Like suicides, suicide attempts may be motivated 
by job stress, family conflict, or the loss of a loved 
one. Young black women-reported in some 
studies to be a very high-risk population for suicide 
attempts-often cite family violence as a precipi
tating factor.41 A history of depression, alcoholism, 
or battering is also associated with such attempts. 
Contagion from another suicide, either within the 
family or the community, may also be associated 
with suicides and suicide attempts. 

INTERVENTIONS 

Homicide, Assault, and Child Abuse 

Despite the extensive literature on violence and 
homicide, few authors have concerned themselves 
specifically with prevention. The only national ef
fort to develop prevention policies was the estab
lishment of the National Commission on Violence 
in 1966.13 In a recently compiled bibliography on 
homicide, only 17 (4 percent) of the 364 biblio
graphic items directly dealt with prevention,42 and 
only one book dealt solely with this topic.43 The fol
lowing interventions have been identified by re
search as those most likely to reduce homicide, as
sault, and child abuse (see also Tables 1-4). 

Decrease the cultural acceptance of violence. So
ciety must assure women of equal access to jobs 
and financial security and provide protection. This 
will ensure that they seek help and eliminate one of 
the chief reasons many women remain in homes 
where they or their children are subjected to vio
lence. 

Reduce racism. In young black men a cultural ac
ceptance of violence seems to be linked with low 
self-esteem and low valuation of human life, espe
cially that of other blacks. 15·44·45 

Forbid the use of corporal punishment of 
children. Conduct public awareness campaigns that 
outline the extent, seriousness, and consequences 
of violence in the family and community. Violence 



in the home should not be considered a private 
family matter. 

Regulate children's television program
ming. Without censoring programming, regulatory 
agencies could mandate that children's program
ming (especially afternoon and Saturday morning 
programs) be nonviolent. Noncommercial time slots 
for children's programs should be considered. 
When violence is depicted for audiences of adults as 
well as children, it should not be portrayed as a 
proper solution to human problems. 

Develop strategies to reduce firearms-associated 
injuries. Proposals include (1) licensing provisions; 
(2) prohibitions against buying, selling, or pos
sessing guns; (3) prohibitions against carrymg guns 
(but not against owing them)46; (4) mandatory pen
alties for the use of a gun in a felony; and (5) man
datory prison sentences for carrying nonlicensed 
firearms. Case studies of four such approaches have 
suggested that such measures can reduce killings of 
spouses and reduce h omicide among young 
men.47-so 

We calculated that in 1980, if all handgun deaths 
had been prevented, 10,533 lives would have been 
saved. However, we assumed that another weapon 
would have been substituted in at least 20 percent 
of the murders of family, friends, and unknowns 
and in 10 percent of the murders invo lving 
strangers. Thus, approximately 8,600 lives might 
have been saved if handgun deaths had been pre
vented, a total reduction of 36 percent in homicide 
deaths. 

Of all the strategies we considered, limiting ac
cess to firearms is likely to have the most dramatic 
effect on spouse, friend, and robbery-related 
stranger murders. It would not, however, affect the 
rate of child homicide to as great an extent. 

Coordinate health care with social services. • In
crease education in family life, family planning, and 
child rearing. This would appear to hold consider
able promise for reducing family stress and vio
lence.51 

• Expand support for families through commu
nity-based services. Programs that help reduce vio
lence include self-help groups for shelters for 
abused women and children, home health visitors 
for expectant and recent parents, and free transpor
tation to health clinics. Tax and welfare policies that 
divide families should be reexamined. 

• Develop education programs for conflict resolu
tion. Schools, churches, and other community 
agencies could teach nonviolent conflict resolution 
to high-risk groups such as young black men. 

• Improve the ways the health care system recog
nizes and manages cases of violence. 52 Problems in 
the system include the failure to recognize injuries 

caused by violence, the failure to report such inju
ries, the use of pejorative trems to label abused 
women, disincentives for health care personnel to 
become involved with such cases, and the failure to 
follow up violent assault cases. 

• Educate health care providers in the recogni
tion , diagnosis, management, and reporting of 
problems of violence. Education for professionals 
should also focus on the assessment and treatment 
of psychiatric trauma. 

• Expand the network of trauma treatment 
centers so that care is available to residents of high
risk areas, to children who are victims of physical or 
sexual abuse, and to those who witness violence. 9 

• Strengthen programs for the detection and 
treatment of child abuse. Because intervention 
cannot take place until abused children are identi
fied, reporting and treatment programs should be 
expanded through public awareness campaigns 
that educate people about child abuse and how to 
report it. 

• Investigate abuse reports with a multidisci
plinary team based in a local hospital, clinic, or 
other agency. 

• Enable child welfare agencies to provide imme
diate shelter for children who are in danger. These 
facilities should be linked to medical and psycho
logical services within the community. 

• Increase funding for child protective services 
and decrease caseloads. 

• Expand and strengthen programs and shelters 
for battered women. Shelters where women and 
their children who are victims of battering can seek 
refuge are considered the single most important 
intervention for battered women. 

• Coordinate the efforts of health care facilities, 
social service agencies, schools, and police depart
ments in recording, preventing, and intervening in 
violent incidents. 

• Promote employment for high-risk adolescents. 
• Reduce the consumption of alcohol and other 

drugs. 
Alter practices of criminal justice. Police and cit

izen intervention teams should be trained to me
diate disputes and refer troubled people to social 
service agencies . 

Crisis intervention units run by civilians may be 
even more effective than units staffed by police of
ficers. In addition to providing backup to the po
lice when rape and assault victims or relatives of 
homicide victims require support, such crisis units 
can be called in before volatile situations tum vio
lent. 

Police should treat family assaults as criminal be
havior. It is critical that police respond to domestic 
assaults as criminal acts, not private family matters. 
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Numerous factors influence what the police do, 
such as whether both partners are present when the 
police arrive, whether alcohol is involved, and how 
willing the victim is to sign an arrest warrant.53•54 

However, recent research indicates that when po
lice have reason to believe an assault has been com
mitted, arresting a violent husband reduces the 
chances of future wife assault. 55 

Arrest should be used as in any other assault, not 
as a last resort. The complainant should not be en
couraged to "kiss and make up." Victims of family 
violence should be accorded the same representa
tion and support as victims of stranger assault. Po
lice should also keep thorough records of domestic 
violence to ensure that victims have proof of victim
ization should they need it for legal action. 

Linkages between police and social services 
should be improved. Many poor people at high 
risk, particularly women and blacks, have no con
tact with anyone except police officers when they 
are victimized by violence. Police need to be able to 
make appropriate and effective referrals to health 
and social service agencies. 

More citizen surveillance, victim assistance, and 
silent witness programs should be initiated. Most 
crimes are solved because someone witnessed the 
event, an informant told the police, or the victim 
identified the offender.56 

Prosecutors, judges, and juries should be better 
educated about woman battering and child abuse. 
Moreover, courts and laws should treat domestic vi
olence as criminal behavior. Reporting of wife 
abuse should be mandatory in every state. Courts 
should not hesitate to use protective orders, tempo
rary restraining orders, and peace bonds to keep vi
olent offenders from attacking partners or children. 
Such access is especially needed in rural areas. 

Change environmental factors. Architectural and 
social planning principles can be used to create 
safer domestic environments. Changes might range 
from improving lighting in high-density neighbor
hoods to ensuring that all Americans have secure 
homes. Research could define high-risk occupations 
and settings and determine ways of improving 
safety for high-risk groups. Police officers and cab 
drivers, for example, are at high risk for assault and 
murder. Intervention might include bulletproof 
vests for police officers and protective barriers for 
cab drivers. 

Suicide 

Two issues influence the effectiveness of the pro
posed interventions that follow. First, global factors 
such as war, the economy, and shifts in population 

174 Closing the Cap 

have a striking impact on suicide rates. Second, 
solid data about how various interventions might 
affect suicide rates are sparse. 

We have concentrated on mortality in this sec
tion, although morbidity calculations have been in
cluded when appropriate. To calculate morbidity, 
we made the following assumptions: eight suicide 
attempts occur for each completed suicide; 50 per
cent of those who are kept from attempting suicide 
because of a specific intervention will attempt sui
cide by another means; 20 percent of the attempters 
are hospitalized for an average stay of six days per 
attempt; attempters' hospital costs average $400 per 
day. 

Limit the availability of lethal agents. Guns 
were used in 57.3 percent of all suicides in 1980. 
Although it has not been demonstrated that lim
iting the use and availability of firearms can prevent 
suicides,57 limiting their availability to people at 
high risk of suicide should be considered. 

For the population at large, we estimated that 60 
percent of suicides involve firearms, that 70 percent 
of these potential suicide victims could not or 
would not obtain guns if the access of the general 
population to firearms were effectively reduced, 
and that 50 percent of the potential victims unable 
to obtain guns would use another method. Ac
cording to those calculations, firearms regulations 
for the general population would prevent approxi
mately 20 percent of all suicides and save 5,370 lives 
a year. In terms of morbidity, we estimate that 
21 ,600 attempts could be prevented, 25,900 hospital 
days prevented, and $10.4 million in hospital costs 
saved. 

Alternatively, access to firearms might be limited 
only for persons with major psychiatric disorders. 
Our projections for members of this high-risk group 
are based on the following assumptions: persons 
with major psychiatric disorders constitute 50 per
cent of all suicides; 60 percent of these suicides in
volve firearms; 40 percent of these potential suicide 
victims could not or would not obtain guns if there 
were firearm regulations for high-risk groups; and 
50 percent of the potential victims would use an
other method if a gun was unobtainable. Regula
tions applying only to persons in these high-risk 
groups could thus prevent approximately 4 percent 
of all suicides, saving approximately 1,100 lives a 
year. In terms of morbidity, we estimate that 4,320 
attempts could be prevented, 5,180 hospital days 
could be avoided, and over $2 million in hospital 
costs could be saved. 

Poisoning by a solid or liquid, usually a prescrip
tion medication, was the second most common 
means of suicide in 1980, accounting for 11.3 per-



cent of all suicides. Several measures could limit the 
potential lethality of these drugs: First, restricting 
the number of tablets or capsules in each prescrip
tion might decrease suicide rates. 58.59 Second, be
cause many potential suicide victims stockpile med
ications prescribed by several physicians, computer 
networks might be used to give pharmacists or 
physicians access to information about a person's 
recent purchases of medication from more than a 
single source. 

To calculate the effectiveness of intervening in 
medication, we assumed that the amounts of medi
cation that could be prescribed at a given time 
would be limited and that stockpiling could be de
tected and used to identify very-high-risk patients. 
We estimate that these combined strategies might 
prevent 50 percent ot the suicides in which medica
tions are used, but that 50 percent of the victims 
who were diverted from using drugs would find 
another means. Therefore, we might prevent ap
proximately 2.8 percent of all suicides each year, 
saving approximately 750 lives. 

Increase affective awareness. In the ordinary 
course of things, neither parents-to-be nor children 
are taught very much about the range of feelings 
and emotions common to human beings. Yet the in
ability to recognize and communicate those feelings 
or affects-joy, anger, disgust, fear-may play an 
important part in the etiology of suicide. We recom
mend that parent education, teacher training, and 
school curricula for children place greater emphasis 
on the recognition and expression of feelings. De
veloping affective awareness in children could de
crease suicides by 20 percent, saving approximately 
5,000 lives each year. Such education could prevent 
21,600 suicide attempts and therefore avoid 25,900 
hospital days and save over $10.4 million in hospital 
costs. 

"Gatekeepers," people who are likely to have 
contact with persons who are suicidal, represent a 
diverse group; e.g., members of the clergy, primary 
care physicians, teachers, coaches, guidance coun
selors, and even hairdressers and bartenders. 
Members of these groups should be trained to iden
tify and assess self-destructive behavior and to in
tervene when appropriate. Even psychiatrists need 
additional training in the recognition and treatment 
of persons who are suicidal. For example, despite 
mounting evidence that antidepressant drugs are 
often effective treatments for major depression, 
many psychiatrists continue to rely on "talking 
therapies" alone. 60 

To calculate the effect of this intervention, we as
sumed that 50 percent of all suicide victims would 
make their intentions clear to a gatekeeper at a time 

when intervention would be possible; that educa
tion would enable 50 percent of gatekeepers to in
tervene (and that they could not do so without edu
cation); that 15 percent of potential suicide victims 
would follow up on the intervention61; and that 75 
percent of those who followed up on the interven
tion would be saved. We calculate that gatekeeper 
education would prevent approximately 2.8 percent 
of all suicides per year, saving about 750 lives. In 
terms of morbidity, this intervention could prevent 
3,024 attempts, avoid 3,630 hospital days, and save 
almost $1.5 million in hospital costs. 

Predict and respond to changes in suicide inci
dence. When the population of young people in
creases, the suicide rates among the young also in
crease.32,33,62 In contrast, suicide rates for adults and 
older people increase when the proportion of adults 
and older people begins to decrease in the popula
tion.32 Better responsiveness to such demographic 
changes by government, educational institutions, 
and private corporations could improve the timeli
ness and effectiveness of interventions. 

Increases in suicide incidence should also be ac
companied by a corresponding expansion of pro
grams directed toward the survivors (family and 
friends) of people who commit suicide. A special 
type of intervention may be necessary for adoles
cents whose friend or classmate commits suicide. 
Schools, student bodies, and small communities 
may be particularly vulnerable to suicide clusters, 63 

and public health and mental health workers must 
develop enough of an understanding of suicide 
"contagion" to identify and recommend appro
priate responses by school and community leaders. 

The impact of such an approach is difficult to as
sess, but we assume that an estimated 15 percent of 
the approximately 5,500 suicides and 7.5 percent of 
the attempts by persons under the age of 25 could 
be prevented by better application of population 
data, survivor programs, and school-based inter
ventions. This could prevent 825 suicides and 8,450 
attempts, avoid 10,100 hospital days, and save 
nearly $4.1 million in hospital costs. 

Increase the services of suicide prevention 
centers. Suicide prevention centers attempt to re
spond to persons in a suicidal crisis by offering ser
vices such as 24-hour telephone hot lines, indi
vidual and group psychotherapy or referral, and 
counseling for survivors. According to one study, 
such centers consistently reduce the suicide rates of 
young white women by approximately 1.75 per 
1,000,000.64 If we assume that young white women 
have a suicide rate of 5.25 per 100,000, this would 
amount to a reduction of approximately 3.3 percent. 

Focus on high-risk groups. Practical intervention 
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might include targeting high-risk individuals for 
prevention when they are seen at nonpsychiatric fa
cilities. For example, intervention to assess and re
duce suicide rates might be appropriate for alco
holics who come to detoxification centers, for bat
tered women who seek obstetrical or trauma care, 
or for young men with aggressive behavior dis
orders who are arrested for the first time. 

SU MMARY 

Although interpersonal violence has many forms, 
we have, for a variety of reasons, focused on homi
cide, assault, and suicide. We believe that violence 
among members of a family or household deserves 
special attention. In particular, we believe that the 
abuse of women and children should be a focus of 
national attention. 

Three broad problems recur throughout the liter
ature on homicide, assault, and suicide: (1) poverty, 
racial discrimination, and sex discrimination; (2) 
cultural acceptance of violence; and (3) ready avail
ability of lethal agents. The intervention for which 
we project the greatest impact is limiting the avail
ability and use of lethal agents (firearms and medi
cations). However, we recognize the equal impor
tance of reducing social inequities and reeducating 
both the potential perpetrators and the victims. 

We estimate that a total of 31,000 fatalities from 
homicide and suicide could be prevented every 
year. By enacting and enforcing firearms controls, 
8,600 homicides and 5,370 suicides could be 
avoided. Limiting the availability of firearms could 
also prevent injuries from 21,600 suicide attempts. 

Despite the absence of a consistent policy and an
alytic framework, we have tried to present a well
constructed set of interventions for each type of vio
lence studied. We hope that this initial effort to 
identify appropriate interventions will be followed 
by further in terdisciplinary efforts to determine 
which generic changes in current policy and prac
tice will have the most significant effects. 
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Cross-Sectional Analysis: 
Precursors of Premature Death in the 
United States 
Robert W. Amler, M.D., and Donald l. Eddins 

From 1900 to 1980, the average life expectancy in 
the U.S. increased from 47.3 to 73.7 years at birth, 
an increase of 26.4 years in 80 years.' This substan
tial improvement was the result primarily of 
achievements in infectious disease prevention and 
control and general improvements in public health. 
For example, tuberculosis, dysentery, and diph
theria-leading causes of death in 1900-are now 
rare and even more rarely fatal. Smallpox has been 
eradicated and measles nearly eliminated through 
immunization . In most instances, control has re
sulted less from breakthrough cures than from in
tervention again!>t precursors of fata l disease that 
could be eliminated or reduced with existing tech
nology. 

The old killers are so readily prevented today that 
any deaths they do cause are considered unneces
sary, or premature. Likewise, the leading killers of 
the 1980s, though not entirely preventable today, 
cause many deaths that can be considered prema
ture because of known precursors that are prevent
able. Such precursors impose a double burden on 
our people and our health care system: they afflict 
patients and families directly, and they consume re
sources that otherwise could be devoted to health 
problems for which reliable preventive strategies 
are not yet known. 

The purpose of the present study is to determine 
the leading precursors of premature death in the 
U.S., from illnesses of diverse etiology and to quan
tify their health impact. 

DEFINITIONS 

Access to care. The proportion of persons afflicted 
with a health problem who obtain specific clinical 
services of such quality, quantity, and frequency as 
to avoid or minimize adverse outcomes (i.e., com
plications, continued illness, and death) to the 
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fullest extent possible, according to nationally rec
ognized standards of care. 

Burden. The combined health, economic, and so
cial impact of a health problem or precursor. 

Cascade model. The method used in this study to 
attribute more than one precursor to the burden of 
a health problem. Example: Precursor A accounted 
for 60 percent of deaths from health problem X, 
Precursor B accounted for 50 percent, and Precursor 
C accounted for 10 percent. This model attributed 
deaths from health problem X in the following 
manner: 

Precursor A: 60 percent 
Precursor B: 20 percent (50 percent of the re

maining 40 percent) 
Precu rsor C: 2 percent (10 percent of the re

maining 20 percent) 
Direct personal health care costs. The sum of 

three costs: (1) short-term inpatient hospitalization; 
(2) physician, dentist, and other professional care; 
(3) pharmaceuticals, medical appliances, and sun
dries. 

Gap. The burden of unnecessary illness, com
puted as the difference between the current burden 
of health problems and the lesser burden that is 
achievable with knowledge already at hand. 

Gaps in primary prevention. Missed opportuni
ties and inadequate access to personal and commu
nity-based activities, services, utiHties, and heaJth 
care that operate prior to the onset of illness in a 
person and effectively prevent illness. This defini
tion includes such diverse activities as disease sur
veillance, nutritional guidance, vector control, im
munization, fluoridation, pasteurization, sanita
tion, health risk appraisal, prenatal care, health 
education, and various environmental controls. 

Incidence rate (annual). The number of new 
cases of a health problem in a year, divided by the 
total population. 

Overnutrition. Obesity, high serum cholesterol, 
or both. 

Precursor. Risk factor (risk indicator), health care 
problem, or preventive strategy that, if reduced, 
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ameliorated, or more fully implemented, respec
tively, would result in a lower rate of death or ill
ness caused by different etiologies. 

Period prevalence rate. The total number of cases 
of a health problem in a specified period divided by 
the total population at the midpoint of the period. 

Point prevalence rate. The total number of cases 
of a health problem at a specified point in time di
vided by the total population at the same point in 
time. 

Screening. Tests, protocols, or procedures that 
are (1) intended to dearly identify persons in an ap
parently healthy population who are a t higher than 
average risk for specific health problems which are 
more amenable to correction if detected during an 
early stage, and (2) effective and beneficial. 

Years of potential life lost before the age of 
65. Data class in use since 19822 that measures the 
impact of diseases that kill people before the cus
tomary age of retirement. It is computed as the sum 
of products over all age groups up to the age of 65, 
each product being the annual number of deaths in 
an age group multiplied by the average number of 
years remaining before the age of 65 for that age 
group. 

METHODS 

Selection of Health Problems 

Our principal data sources were studies commis
sioned for "Closin g the Gap" and reported 
throughout this volume that quantified the impact 
of major health problems in the U.S. with emphasis 
on precursors that might be amenable to prevention 
(see "Introduction and Methods"). The problems 
were selected in September 1983 by an expert panel, 
using methods previously described,3 from condi
tions listed in the International Classification of Dis
eases, Ninth Revision. The panel used five selection 
criteria: (1) point prevalence and secular trends, (2) 
severity of health impact and cost, (3) sensitivity to 
intervention using current scientific or operational 
knowledge, (4) feasibility of such intervention, (5) 
generic applicability of such intervention to other 
health problems. 

Altogether, 15 broad health problems were 
studied (Table 1). 

Analyses of Data 

Data were abstracted and classified according to 
years of potential life lost before the age of 65 and 
annual totals of deaths, incidence and prevalence 
data, days of hospitalization, and direct personal 
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health care costs, when available. The same data 
classes were u sed to determine the preventable 
burden, by each precursor, of each studied health 
problem. The total preventable bu rdens of each 
health problem were not compared; instead, the 
total "gap" in each class was computed in cross
section for each precursors. 

Data classes were defined and standardized to 
allow comparisons between different reports, and 
revisions were made to minimize duplicate counts 
of deaths or cases. The resulting estimates were 
compared with other published data4 and with ad
ditional estimates provided by the National Center 
for Health Statistics (NCHS). 1 All rates were age ad
justed to the 1980 U.S. resident population, 
227,156,000.1 Rates estimated for years other than 
1980 were projected to 1980 using short interval 
trends, which were assumed to be linear. 

Preventable precursors identified in the studies 
conducted for "Closing the Gap" were ranked and 
cross-tabulated by the same data classes over all 
studied health problems. A cascade model was 
used to attribute morbidity and mortality to pre
cursors that overlapped. 

Rounding Protocol and Significant Digits 

Estimates were reported with all digits shown pre
cisely as they were computed, although the authors 
concluded from numerous manipulations that most 
estimates had no more than three significant digits. 
This protocol was established to make it easier to 
replicate all computations and ensure correct docu
mentation of the cross-sectional analysis. Thus, 
rounding was avoided as much as possible, with 
full recognition of the undesirable effect, a false ap
pearance of precision. 

RESULTS 

Background Summary Data 

In 1980 the U.S. resident population was approxi
mately 227,156,000.1 There were an estimated 
3,612,258 births1 and 1,995,000 death s. 1 Nearly 
46,000 deaths were infants under 1 year of age-an 
infant mortality rate of 12.6 per 1,000 live births.10 

The average life expectancy at birth in 1980 was 73.7 
years (females 77.5 years, males 70.0 years), a gain 
of 26.4 years since 1900. 1 Premature death resulted 
in the loss of 11,897,174 potential years of life before 
the age of 65. Life expectancy for persons at the age 
of 65 translated to an average longevity of 81.4 
years (females 83.3 years, males 79.1 years), a gain 
of only 4.5 years since 1900.1 

In 1980, p a ti ents received approximately 



Table 1. Studied health problems and major precursors, United States, 1980 

Studied health problems 

Alcohol dependency and abuse 

Arthr1tis and musculoskeletal 
diseases 

Cancer 

Cardiovascular diseases 

Dental diseases 

Depression 

Diabetes mellitus 

Digestive diseases 

Drug dependence and abuse 

Infectious and parasitic diseases 

Respiratory diseases 

Unintended pregnancy and infant 
mortality and morbidity 

Unintentional injury 

Violence: homicide, domestic 
violence, and suicide 

Quantified precursors 

Alcohol 

Gaps in primary prevention 

Tobacco, alcohol, occupation, 
gaps in screening, dietary fat, 
inadequate dietary fiber, gaps in 
primary prevention 

Tobacco, high blood pressure, 
overnutntion, diabetes 

Gaps m primary prevention, 
tobacco, inadequate access to care 

None 

Overnutrition, tobacco, 
inadequate access to care 

Alcohol, tobacco, gaps in 
screening, gaps in primary 
prevention 

None 

Gaps in primary prevention, gaps 
in screening, inadequate access to 
care 

Tobacco 

Tobacco, gaps in primary 
prevention, inadequate access to 
care 

Alcohol, inJury risks exclusive of 
alcohol, tobacco, handguns 

Alcohol, handguns, gaps in 
primary prevention, gaps in 
screening, inadequate access to 
care 

Other 1dentified precursors 

Gaps in screening, gaps in 
primary prevention 

Socioeconomic level 

Socioeconomic level 

Inadequate physical activity, 
socioeconomic level 

Socioeconomic level 

Gaps in primary prevention, 
alcohol, inadequate access to care 

Socioeconomic level 

None 

Gaps in primary prevention, 
inadequate access to care, 
socioeconomic level 

Tobacco, alcohol, occupation 

Occupation, inadequate access to 
care 

Alcohol, socioeconomic level 

Socioeconomic level 

SociOeconomic level 

274,508, 000 days of inpatient hospitalization in 
nonfederal, nonpsychiatric, short-stay hospitals, 
corresponding to 37.8 million p<~tient discharge!> ex
clusive of newborn infants. 5 The total health expen
diture was $249 billion, 5 of which $219.4 billion 
(88.1 percent) was expended for direct personal 
health care. This total includes hospital care ($100.3 
billion); physician, dentist, and other professional 
care ($67.7 billion); nursing home care ($20.7 bil
lion); drugs and drug sundries ($19.4 billion); and 
eyeglasses, appliances, and other ($11.0 billion). 5 

in 1980 (94.4 percent of the total), accordmg to mor
tality data from the National Center for Health Sta
tistics. This estimate corresponds to approximately 
9,372,676 years of potential life lost before the age of 
65 (78.1 percent of the total). The consultants esti
mated a total of 207,856,924 (75.7 percent) days of 
hospital care and $176.6 billion (80. 7 percent) in di
rect personal health care costs. Major precursors as
sociated with these health problems are summa
rized in Table 1. 

Health Problems and Precursors 

The broad health problems covered by "Closing the 
Gap" accounted for approximately 1,883,000 deaths 

Defining the Gap 

In 1980 the adjusted number of deaths in the United 
States resulting from quantifiable precursors was 
1,258,867, 63.1 percent of the deaths that occurred 
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in that year (Table 2). This estima te corresponds to 
8,425,932 potential years of life lost before the age of 
65 (70.8 percent of the total) and 82,056,240 days of 
hospital care (29.9 percent of the total). 

Tobacco accounted for the greatest number of 
deaths (338,022) in this model (Figure 1). High 
blood pressure (297,162) and overnutrition (289,502) 
were also important precursors of dea th. These 
three precursors together accounted for 73.5 per
cent of preventable causes of death. 

The leading precursor of premature death (Figure 
2) measured by potential years of life lost before age 
65, was non-alcohol-related injuries (1.8 million) . 
Alcohol and tobacco each accounted for 1.5 million, 
and gaps in primary prevention accounted for 1.3 
million po tential years of Life lost before age 65. The 
four precursors together accounted for 75.0 percent 
of the total. 

The leading precursor of hospitalization (mea
sured by days of care) was non-alcohol-related in
juries (25.5 million days). Overnutrition accounted 
for 17.1 million days, tobacco 16.1 million, and high 
blood pressure 9.8 million. The four precursors 
combined accounted for 82.4 percent of the total. 

Major Precursors 

Tobacco. As the leading precursor of death, to
bacco was also one of the major precursors of po
tential years of life lost before the age of 65 and days 
of hospital care (Figure 3). The primary cause of 
death resulting from using tobacco (162,564 deaths) 

was cardiovascular diseases (heart attack, stroke, 
and diabetes), but tobacco-related cancer deaths 
(124,534) were also prominent. The increased prev
alence of female smoking resulted in a dramatic in
crease in lung cancer rates in women through 1980. 
It can be expected that this trend will continue in 
the foreseeable future and that lung cancer deaths 
among women will exceed breast cancer deaths by 
1985. In addition, tobacco caused an estimated 
42,547 deaths from lung disease, 4,200 infant deaths 
rela ted to low birth weight, 2,300 deaths from fires, 
and 1,897 deaths from peptic ulcer disease. 

Injury risks. Both alcohol-related and non
alcohol-rela ted injuries were the leading precursor 
of years of life lost before the age of 65- a total of 
3,252,926 years lost (38.6 percent of the preventable 
total, 27.3 percent of the U.S. total). Numerous pre
cursors were identified for various non-alcohol-re
lated injuries (see "Unintentional Injuries"). 

Alcohol. Alcohol was a leading precursor of pre
mature death (Figure 4), primarily because of its 
role in the occurrence of fatalities, both from motor 
vehicles (26,589 deaths) and from numerous other 
types of injuries (27,094), such as fa lls and 
drownings. Noninjury deaths resulting from al
cohol use included 26,048 from cirrhosis and 19,516 
from cancer. 

Gaps in primary prevention. This precursor ac
counted for 15.1 percent of premature death (Figure 
5), primarily because of the large number of infant 
deaths (12,500) potentially preventable through im
proved prenatal care and reproductive health ser-

Table 2. Major precursors of premature death, United States, 1980: attributable deaths, years lost before 
age 65, and days of hospital care 

Precursor Deaths 
Potential years lost Days of 
before age 65 hospital care 

Tobacco 338,022 1,497,161 16,098,587 
High blood pressure 297,162 340,752 9,781,647 
Overnutrition 289,502 292,960 16,306,194 
Alcohol 

total 99,247 1,795,458 3,348,354 
(injury) (53,683) (1,497,206) (2,229,824) 
(other) (45,564) (298,252) (1,118,530) 

Injury risks (excluding alcohol) 64,169 1,755,720 25,470,176 
Gaps in screening 56,592 172,793 3,647,729 
Gaps in primary prevention 54,027 1,273,631 4,651,730 
Inadequate access to care 21,974 324,709 2,141,569 
Occupation 16,807 102,065 581,740 
Handguns 13,365 350,683 28,514 
Unintended pregnancy 8,000 520,000 n/a 
Total p reventable 1,258,867 8,425,932 82,056,240 

(percentage) (63.1) (70.8) (29.9) 
Total all causes 1,995,000 11,897,174 274,508,000 
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Figure 1. Premature deaths. Three precursors-tobacco, 
high blood pressure, and overnutrition-account for 73.5 
percent of premature deaths in the U.S. 

vices and the substantial numerical impact of each 
infant death on the measurement of years of life be
fore age 65. Other causes of death potentially ame
nable to primary prevention (after excl uding, by 
means of cascade, deaths triggered by other pre
cursors) included infectious diseases and suicid e. In 
addition , a s ubstantial number of cancer deaths 
were potentially preventable through screening. 

Unintended pregnancy. A leading precursor of 
premature death, unintended pregnancy accounted 
for an estimated 8,000 infant deaths (less than 1 
percent of the preventable total), largely from infec-

Alcohol 
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Unontended Hond 
Pregnoncy Guns 4% 
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Injury ( eKcl. 
Alcohol) 
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Figure 2. Years of life lost. Four precursors-injury 
risks, alcohol, tobacco, and gaps in primary prevention
account for 75 percent of years of potentia/life lost before 
the age of 65 in the U.S. 
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Figure 3. Years of life lost, tobacco. Years of life lost be
fore the age of 65 were attributed to tobacco, based on 
age-specific mortality rates from different causes of death. 
Besides cardiovascular diseases and cancer, infant death 
and other causes were prominent. 

tious etiologies. However, because of the substan
tial numerical impact of each infant death, this cor
responded to 520,000 years of life lost before the age 
of 65 (6.2 percent of the preventable total). 

High blood pressure. High blood pressure was a 
leading precursor of dea th, accounting for 295,162 
deaths from cardiovascular diseases (Figure 1). Be
cause of the age distribution of deaths attributed to 
high blood pressure, this precursor was less promi
nent as a cause of years of life lost before age 65, 4.0 
percent of the preventable total (Figure 2) . 

Overnutrition. A pattern similar to that observed 
for high blood pressu re emerged for overnutrition. 
It was a leading precursor of death, accounting for 
289,502 deaths from cardiovascular diseases (Figure 
1). Because of the age distribution of deaths attrib
uted to overnutrition, this precursor was less prom
inent as a cause of years of life lost before age 65, 
3.5 percent of the preventable total (Figure 2). 

Other precursors. While making less overall im-
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Figure 4. Years of life lost, alcohol. Years of life lost be
fore the age of 65 were attributed to alcohol, based on age
specific mortality rates from different causes of death. In
juries, both motor vehicle and non-motor-vehicle related, 
were the most prominent. 
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Figure 5. Years of life lost, gaps in primary prevention. 
Years of life lost before the age of 65 were attributed to 
gaps in primary prevention, based on age-specific mor
tality rates from different causes of death. Infant death 
and infection were the most prominent. 

pact than those mentioned above, other precursors 
were nonetheless important as potential areas for 
effective intervention (Table 2). These included 
handguns, inadequate access to care, and occupa
tional hazards. 

DISCUSSION 

Methodologic Issues 

Four important assumptions underlie the present 
study and the broad spectrum of health problems it 
encompassed. First, most of the reports in "Closing 
the Gap" indicated that mortality data are more ac
cessible than morbidity data. Mortality data are also 
easier to compare across different diseases . Al
though the emphasis on mortality certainly in
fluenced our analyses, in most cases the same pre
cursors seemed to be operative for morbidity. Nev
ertheless, the burden of some conditions-arthritis, 
dental diseases, and depression-manifested al
most entirely as morbidity and was thus probably 
understated. 

Second, the reports were developed by different 
panels of consultants working separately. For this 
reason, caution is required in combining results 
from different studies. For example, some consul
tants studied the total burden of a broad health 
problem (e.g., unintentional injuries), while others 
studied only selected diseases (e.g., lung cancer, 
breast cancer) within a broad health problem (e.g., 
cancer). Some consultants were able to quantify the 
impact of such precursors as physical inactivity and 
nutritional problems, while others were not. In ad
dition, the impact of occupational and environ
mental hazards was not studied directly. Therefore, 
it did not seem appropriate to rank broad health 
problems by deaths or by any other data class. 

In several instances consultants used different as-
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sumptions, and such differences were not always 
obvious. Health care cost categories, in particular, 
were often defined differently. Therefore, the com
putation of direct health care costs was not com
pleted in the present study. 

A third concern was the use of different disease 
models by different consultants, however appro
priate to their own specialty. For example, some 
consultants modeled a health problem only as a 
single underlying cause of death, some only as one 
of multiple causes of death, and some both ways. 
Probably the burden of a health problem (and the 
impact of its precursors) is somewhat underesti
mated by the first model and somewhat overesti
mated by the second. 

The second model is attractive from two stand
points of risk computation: (1) most persons, at the 
time of death, have many serious health problems 
that likely add to the probability of death, and (2) a 
life can be saved in more than one way. Unfortu
nately, this model also brings additional uncer
tainties in coding for cause of death and attribution 
of precursors. For example, how reliably does con
trolling a well-documented, modifiable precursor 
(e.g., high blood pressure) prevent the death of a 
person who is diagnosed as having many serious 
problems, some of which are preventable by other 
means and some not? Moreover, if this second 
model is used, the computed annual number of 
lives potentially saved in the future can easily ex
ceed the total annual number of deaths in the fu
ture. For this reason, most consultants to "Oosing 
the Gap" chose the first model. 

Finally, there were occasional discrepancies be
tween the consultants' findings and previously 
published estimates of mortality, morbidity, and 
cost. Most discrepancies were easy to reconcile, but 
some were not, because of differences such as diag
nostic criteria, population groupings, and geo
graphic clusters. In a few such cases, these differ
ences prompted the authors to substitute a pub
lished estimate. Nevertheless, the present study 
broadly assumed that "Closing the Gap" studies 
contained the best current estimates of burden, pre
cursors, and prevention opportunities. Therefore, 
these estimates were usually preferred. 

Cross-sectional Strategy 

Despite the methodologic issues noted above, the 
fundamental strategy of the present study was to 
combine precursor data from health problems in 
different specialties in cross section. Many pre
cursors were commonly associated with one or two 
health problems, but certain precursors attained 
greater importance because they affected many dif-



ferent (in some cases, nearly all) health problems. 
Often the seriousness of such precursors could not 
be fully recognized when only one health problem 
was considered. For example, the burden of alcohol 
could not be fully measured only by deaths from 
liver disease, by years of life lost from drunk 
driving, by hospitalization in detoxification units, 
or by the economic cost of alcoholism. 

Thus, the results of the present study lack the 
precision that the full-digit estimates would appear 
to claim, and the model lacks the sophistication that 
ideally would account for adverse effects of inter
ventions, incomplete population coverage, interac
tions between precursors, or competing causes or 
death. However, the findings presented here are 
robust and should be useful in their simplicity as a 
clear departure point for more advanced studies of 
our opportunities as a nation to close the gap. 

Key Findings 

Whether measured by crude deaths or by years of 
life lost before the age of 65, approximately two 
thirds of deaths in the United States arc attributable 
to a preventable precursor and thus are potentially 
unnecessary, or premature (Table 2). The major 
precursors differ somewhat in rank between the 
two measures, but the similarities are more striking 
than the differences. 

There are relatively few major precursors of pre
mature death in the United States. In the present 
study, six precursors accounted for three fourths of 
crude deaths, three fourths of years of life lost be
fore age 65, and three fourths of hospital days from 
preventable causes. The six precursors were to
bacco, alcohol, injury risks, high blood pressure, 
overnutrition, and gaps in primary prevention. Of 
these six, tobacco had the greatest effect; it was a 
leading precursor in all three data classes. 

CONCLUSIONS 

The burden of premature death in the United States 
in the 1980s is large and, in large measure, prevent
able. The analyses performed for "Closing the Gap" 
identified a small number of precursors responsible 
for two thirds of all deaths occurring annually in 
this country; all those precursors are potentially 
preventable. 

The public health revolution of the early twen
tieth century brought unprecedented benefits to the 
U.S. population and economy. The evidence from 
the present study suggests that opportunities exist 
to achieve additional, comparable gains at the 
present time. 

The authors acknowledge the gUidance of William H. Foege, 
M.D., and techrucal assistance from the foUowmg individuals: 
Michael K. Berry, M.P.H., Norman L. Collin, Nancy N Fajman, 
M.P.H., Ronald E. Hewett, Thomas O'Brien, Nancy D. Pearce, 
James 5. Marks, M.D., Craig C. Whtte, M.D., and Ronald W. 
Wilson. "Closing the Gap" was supported by the Culpeper 
Foundation, the Henry J. Kaiser Family Foundation, and the 
Robert Wood Johnson Foundahon. 

REFERENCES 

1. Health, United States. 1983. Hyattsville, 
Maryland: National Center for Health Statistics, 1984; 
DHHS publication no. (PHS) 84-1232. 

2. Centers for Disease Control. Premature mortality in 
the United States: public health issues in the use of years 
of potential life lost. Morbic Mortal Weekly Rep 1986;35 
(suppl):2S. 

3. Foege WH, Amler RW, White CC. Closing the gap: 
Report of the Carter Center health policy consultation. 
jAMA 1985;254:1355-8. 

4. Centers for Disease Control. Annual summary 1980: 
reported morbidity and mortality in the United States. 
Morbtd Mortal Weekly Rep 1981;29:54. 

5. Health, United States, 1982. Hyattsville, Maryland: 
National Center for Health Statistics, 1983; DHHS publi
cation no. (PHS) 83 1232. 

Cross-Sectiona l AnalySIS: Precursors of Premature Death 187 



Intervention Strategies: 
Reports of the Working Groups 

Each of the 15 chapters in Closing the Gap provides a 
close look at a specific problem that affects the na
tion's health. The organizers of the consultation re
alized that several common threads connect the dif
ferent health problems, and they reasoned that rec
ommendations for interventions could be best 
coordinated by looking at "generic" precursors and 
interventions. 

Some precursors were obvious from the begin
ning. Tobacco use is clearly implicated in cancer, 
cardiovascular disease, and respiratory disorders. 
But what relationship does violence, for example, 
have with other health problems? A cross-match of 
all the risk factors revealed some interesting con
nections. The link between violence and dental dis
ease, diabetes, and several other problems is inade
quate preventive care. Ranked according to their 
impact on morbidity and mortality, six major pre
cursors were identified (Table 1). 

Six working groups were assembled to explore 
these precursors for the purpose of devising inter
ventions. Each group was composed of representa
tives from the fields of health, business, insurance, 
education, and government. This diversity was in
tended to promote a crosscutting exchange of ideas 
and to avoid confounding, subtle professional 
biases. Their work identified numerous opportuni
ties for prevention. Their suggested intervention 
strategies target education, the media, industry, the 
workplace, agriculture, the health care system, and 
local, state, and federal governments. Their 
findings imply that shared responsibility is crucial if 
our nation's health is to improve. 

It should be noted that socioeconomic level was 
not addressed separately, even though it was iden
tified as a precursor for several health problems. 
However, the working groups acknowledged that 
lack of readily available and easily accessible health 
care is most critical among persons of low socioeco
nomic status. This recognition is impUcit in the dis
cussion of gaps in preventive services, which are 
cited as an important precursor in 12 of the 15 
health problems. 

Although the working group reports are critical 
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of many existing systems, their recommendations 
are positive. The ultimate message is that by se
lecting our goals and working cooperatively, we can 
ensure a healthier future for the entire nation. 

TOBACCO 

Chairperson: jesse Steinfeld, M.D. 
Rapporteur: Craig White, M.D. 

In 1964 a group of consultants, all of whom were 
considered by the tobacco industry to be impartial 
and many of whom were heavy smokers, submitted 
a report to the Surgeon General indicating that ciga
rette smoking was a causative or associated factor in 
several diseases, including many cancers and car
diovascular and lung diseases. Literally hundreds 
of thousands of reports citing statistical, epidemio
logic, and pathologic evidence have subsequently 
confirmed the Surgeon General's report. Cigarette 
smoking has emerged as the single greatest public 
health hazard in the United States. This is not sur
prising when one considers that the human body is 
equipped neither immunologically nor biochemi
cally to handle the more than 6,000 chemicals in cig
arette smoke-many of which are toxic. 

Approximately 53 million Americans now smoke 
-a reduction in the overall prevalence of smoking 
compared with 1964. Efforts to curtail smoking over 
two decades have resulted in about 37 million 
Americans quitting. Without the antismoking pro
grams and public education already implemented, 
we would now be a nation of 90 million smokers of 
nonfiltered, high-nicotine, high-tar cigarettes. 

Nonetheless, the actual number of smokers in the 
United States has remained essentially the same be
cause of the increasing total population and high 
smoking rates among the young. Of those still 
smoking, the percentage who smoke 25 or more cig
arettes a day has increased markedly. 

While the prevalence of cigarette consumption is 
declining in the developed nations, we are greatly 
concerned about the rapid increase in tobacco use 
and tobacco-associated diseases in developing 
countries . It is accurate to say that tobacco is one of 
the most significant health problems in the world 
today. 



Table 1. Working groups on intervention 
strategies: selected generic precwsors 

Generic risk factors 
Tobacco use 
Injury risks 
Alcohol overuse 
Unintended pregnancy 

Generic problems 
Gaps in prevention 
Violence, depression, and substance abuse 

More than 350,000 people in the United States 
still die from smoking-related diseases every year. 
This is equivalent to four wide-body jets crashing 
every day with no survivors. We would not tolerate 
such a wa::.te of life from airplane crashes, and yet 
we accept tobacco, with its monumental risks, as a 
pervasive element in our society. 

Recent surveys reveal that although most people 
know tobacco is harmful, well over half do not as
sociate smoking with heart disease. They may asso
ciate smoking with cancer, but many do not realize 
that the cancer it causes is largely incurable and 
may be deadly. Understanding of the dangers of 
smokeless tobacco is probably even more limited. 
Perhaps listing all tobacco-related deaths in a sepa
rate section in the obituary pages would help dis
seminate information on the health risks. In addi
tion, we could report the use of tobacco on death 
certificates as we do the heavy use of alcohol. 

As a nation, we should restrict the promotion of 
tobacco products, including smokeless tobacco, by 
either banning the promotion of all tobacco 
products or requiring the industry to conform to its 
own advertising standards, which prohibit ads that 
suggest smoking is essential to social prominence or 
sexual a ttraction or that portray smokers partici
pating in strenuous physical activity. We must 
work with the media to increase coverage of 
smoking, tobacco, and health issues. Equal space 
and time should be requested to counteract the ef
fect of advertisements. 

Recently, the U.S. District Court in New jersey 
gave us a powerful tool in combating tobacco use: 
litigation. The judge ruled that people injured by 
smoking tobacco and who claim the warnings on 
cigarette packs are not adequate are entitled to 
present their claims for adjudication. Although ex
tremely controversial, this tool could be influential. 
If a number of lawsuits are successful, the tobacco 
industry may find, as the asbestos industry did, 
that it cannot afford to manufacture cigarettes be
cause the cost is too high. 

We believe that the sale of cigarettes should be 
restricted to retail outlets only; sale at all health care 

institutions should be proh ibited. Phys icians 
should be better trained about the hazards of to
bacco and encowaged to refer patients to smoking 
cessation programs. We should work with insur
ance companies to establish and expand nonsmoker 
differentials on insurance policies. 

We could increase the federal excise tax on ciga
rettes and eliminate the price support and allotment 
programs for tobacco. Since this would pose an eco
nomic dilemma for the small tobacco farmer, pro
grams should be developed to encourage the transi
tion to nontobacco crops. 

Attempts to reduce the prevalence of smoking 
have focused almost exclusively on the individual. 
In an effort to consider both societal as well as indi
vidual approaches, we have grouped our recom
mendations for strategies to reduce smoking preva
lence into four basic categories: education and in
formation, economic incentives, restrictive policies, 
and system intervention. The categories themselves 
are not particularly important; they simply provide 
a general framework in which to group strategies 
for discussion purposes. Specific interventions and 
efforts appropriate to each category use existing 
knowledge and resources and link the efforts of 
health professionals, educators, legislators, and 
professional organizations. 

Education and Information 

1. Mass media efforts 
a. Increase public knowledge of the hazards of 

smoking and tobacco 
b. Encourage and promote smoking cessation 
c. Provide incentives for nonsmokers (especially 

youths) not to start 
d. Coordinate efforts among vanous agencies 

and organizations involved in antismoking activi-
ties 

e. Stimulate public participation in programs to 
reduce smoking 

f. Specifically target interventions on activities of 
high-risk groups, including minorities, pregnant 
women, and the poor 
2. National health education efforts 

a. Promote educational activities in primary and 
secondary schools 

b. Promote educational activities in the commu
nity 
3. Labeling: Develop an index of mutagenicity for 
printing on all cigarette package labels 

Economic Incentives and Disincentives 

1. Subsidies 
a. Eliminate the federal price support programs 
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for tobacco in order to discourage production and 
consumption 

b. Provide subsidies, low-interest loans, or other 
incentives for farmers (small and possibly even 
large) to grow crops other than tobacco 
2. Insurance 

a. Expand discounts, rebates, and benefits on 
health and life insurance to nonsmokers 

b. Consider reductions in home, property, and 
auto insurance coverage for nonsmokers 
3. Federal excise tax on cigarettes 

a. Continue current tax authorization and make 
tax reflect inflation 

b. Increase tax amounts to be commensurate 
with the direct health care costs attributable to to
bacco (approximately $1 per pack). Channel these 
revenues into Medicare/Medicaid to offset smokers' 
higher medical care expenses 

Restrictive Policies on the Marketing, Promotion, and 
Use of Tobacco 

1. Restrict marketing of tobacco products 
a. Approve sale only at licensed retail outlets 
b. Prohibit sale of cigarettes from vending ma

chines (to make cigarettes less easily available to 
minors) 

c. Prohibit sale of cigarettes in hospitals, nursing 
homes, other health care facilities, and pharmacies 
2. Restrict promotion of tobacco products 

a. Ban all advertising of tobacco products if pos
sible (including sponsorship of sporting and cul
tural events, complementary cigarettes) 

b. At the least, prohibit the use of advertising 
suggesting that cigarette smoking is essential to so
cial prominence or social attraction, or portraying 
smokers participating in physical activity requiring 
stamina or athletic conditioning beyond normal rec
reation 

c. If advertising is to continue, require compen
satory time and space for antismoking health edu
cation messages 

d. Require that advertising of tobacco products 
strictly comply with "truth in advertising" ethics 
and codes 

e. Immediately require that the promotion of 
smokeless tobacco products conform to the stan
dards for advertising and promotion of cigarettes 

Integrate Intervention Activities into Existing 
Social Systems 

1. Health care systems 
a. Prohibit smoking in all health care institutions 
b. Take responsibility for providing either direct 
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aid for smoking cessation or appropriate referral to 
persons or programs offering such aid 

c. In the education of health professionals, stress 
the health hazards of smoking and provide com
plete information regarding the health conse
quences of smoking and methods for smoking ces
sation 

d . Stress the importance of professionals' serving 
as role models by refraining from using tobacco 
themselves 
2. Workplace 

a. Provide appropriate guidelines that dis
courage smoking in the workplace and support 
nonsmokers' rights 

b . Make smoking cessation and education pro
grams available to all employees 

c. Provide incentives for nonsmoking in the 
workplace (bonuses, vacations, dinners, etc.) 

d. Generate support for antismoking policies and 
efforts 
3. Educational system 

a. Prohibit tobacco use in schools 
b. Stress the importance of teachers' serving as 

role models by refraining from using tobacco them
selves 

c. Make cessation aid available for faculty, staff, 
and students 
4. Voluntary agencies 

a. Coordinate a professionaJ media campaign to 
discourage smoking 

b. Coordinate cessation activities at appropriate 
sites 

c. Act as a referral network for professionals and 
the public regarding cessation programs, and estab
lish guidelines and standards for programs 
5. Public areas: Restrict smoking in all public areas 

UNINTENTIONAL INJURIES 

Chairperson: Susan Baker, M.P.H. 
Rapporteur: Dan Horth 

Injuries impose a greater burden on modern society 
than any disease, but this burden is not shared 
equally. Rather, it rests heavily on the poor, teen
agers, young children, and the eJderly. Mortality 
from injuries is a leading cause of years of life lost 
prematurely. When injuries are not fatal, they can 
result in serious and permanent morbidity and dis
ability. 

Unlike many other major health problems, inju
ries can be prevented by a variety of measures al
ready available and inexpensive in relation to their 
benefits. Yet, tragically, these measures are not ap
plied. 



Injuries from motor vehicles account for more 
deaths before age 65 than any other single cause. 
Measures to prevent these injuries exist but are not 
being applied. Safer vehicle design with automatic 
restraints represents the single largest opportunity 
to close the gap of preventable injuries and deaths. 
In addition, seat belt use is vitally important. Seat 
belt laws should be promoted in all states in a form 
that will not jeopardize or delay standards for pas
sive restraints. 

Because of the extremely high death and injury 
rates involving teenage drivers and occupants, 
states should develop strategies to reduce teen
agers' exposure to high-risk driving situations such 
as night driving and alcohol-impaired driving. Such 
measures include increasing the driving age andre
stricting driving privileges to daylight hours. 

Alcohol contributes to at least half of all motor 
vehicle-related deaths. We recommend that current 
drunk driving laws and their enforcement be evalu
ated to identify gaps and loopholes and develop 
model state legislation. Such evaluation should in
clude consideration of liability on the part of pur
veyors of alcohol for injuries caused by drunk 
drivers. Similarly, liability for other alcohol-related 
injuries such as fires and shootings should be ex
plored. 

Home injuries are a serious risk to young children 
and to the elderly. Falls, fires, and drownings at 
home cause about 20,000 deaths each year. Injury 
control programs should be developed that focus 
on the home and that tie together in a cost-effective 
manner the diverse intervention strategies needed 
to deal with the many sources of injuries in the 
home. High priority should be given to building 
codes that require smoke detectors in all dwellings, 
as well as automatic fire extinguishing systems, hot 
water systems that cannot discharge water hotter 
than 120°F, childproof swimming enclosures, and 
designs that reduce falls. 

Injuries from firearms kill34,000 Americans every 
year. For ages 15-34, they are the second leading 
cause of death. For young adult blacks, they are the 
number one cause of death. The poor of all races 
bear a disproportionate share of the burden of 
firearm-related deaths and disability. The volatile 
issue of gun control has drawn attention away from 
the variety of approaches that might reduce firearm 
injuries. These range from reducing the importation 
of easily concealed handguns to designing guns so 
that they cannot be easily fired by young children. 

Occupational injuries kill 13,000 workers each 
year and permanently disable many times that 
number. Certain groups of workers are at especially 
high risk of severe injury. Many job hazards have 

not been adequately addressed, including farms 
with fewer than 11 employees, who are not pro
tected under the OSHA laws; pilots of light aircraft, 
for which occupant protection standards are more 
than 30 years out of date; and loggers, train oper
ators, and firemen. 

Although Closing the Gap chose to consider inten
tional and unintentional injuries separately for ana
lytic purposes, the general injury prevention strate
gies in the following outline are applicable to both. 
This outline groups intervention strategies into cat
egories to facilitate their consideration and discus
sion. 

Regardless of the categories, it is worth noting 
the experience of experts in the fields of injury con
trol, health education, Clnd public health, who cau
tion that strategies directed to the individual are 
less effective than those directed to groups, com
munities, or society as a whole. Interventions are 
most successful when they can be applied at the 
community level rather than at the individual level, 
when they concentrate on modifying environ
mental factors rather than altering human behavior, 
and when they require little or no individual effort. 

Industry Efforts 

1. Vehicle design 
a. Incorporate proven safety features into the de

sign and manufacture of automobiles, including 
(but not limited to): 

(1) A single, centered rear brake light at eye 
level 

(2) A device that limits an automobile's max
imum speed to that commensurate with the ve
hicle's ability to protect occupants from fatal 
frontal crashes 

(3) Passive restraints, including air bags and 
automatic seat belts 

(4) Bumper height under 21 inches to reduce 
injuries to adults 

(5) Improved exhaust systems that prevent 
toxic gases from leaking into vehicles 

(6) Warning devices that detect high carbon 
monoxide concentrations and automatically turn 
off the engine 
b. Build or modify boats to ensure stability, ade

quate lighting, and availability of flotation devices 
c. Incorporate rollover protection design into 

tractors, powered industrial trucks, and construc
tion equipment (e.g., fork lifts, skip loaders) 

d. Incorporate state-of-the-art design for small 
airplanes to reduce crash injuries 
2. Design of other equipment and products 

a. Reduce maximum water heater temperatures 

Intervention Strategies: Reports of the Working Croups 191 



to less than 130°F (preferably less than l20°F) 
b. Require the manufacture of cigarettes that ex

tinguish within four minutes 
c. Promote manufacture and use of matches that 

bum at a lower temperature, self-extinguish when 
dropped, and are difficult for children to light 

d. Increase the use of flame retardants in house
hold furnishings 

e. Reduce or eliminate the manufacture or sale of 
hazardous chemicals (e.g., change chemical formu
lation, as was done in leaded paints) 

f. Limit the amount of dangerous drug or 
product per package (e.g., number of baby aspirin 
per bottle to less than a fatal dose; single-dose units 
of dangerous household products) 

g. Encourage increased corporate responsibility 
for designing safe products for children 

h. Encourage increased corporate responsibility 
for providing safe food products for children; label 
foods that are hazardous for young children 

i. Place air holes in garment bags 
j. Design guns to reduce the incidence of inad

vertent discharge; make it difficult for a child or ine
briated individual to fire a gun 
3. Worker safety 

a. Improve ventilation in high-risk areas to pre
vent the build-up of dangerous gases 

b . Eliminate wage incentives that lead to in
creased risk-taking behaviors 

c. Increase the use of robots for dangerous jobs 
d . Limit noise levels so they cannot obscu re 

sounds from warning devices 
e. Design worksite layouts to increase the oper

ator's visibility of hazardous portions of machinery 
f. Provide and require the use of protective 

clothing and equipment 
g. Provide lifelines for workers near bodies of 

water 
h . Protect workers not currently cove red by 

OSHA 
i. Identify workers and injury risks that are not 

being addressed adequately 

Environmental Design Strategies 

1. Roadways: Incorporate modern roadway design 
and safety features in the development of new 
roads and remove hazards from existing roads 

a. Remove roadside structures or use only those 
that decrease crash forces 

b. Increase the duration of the yellow phase of 
traffic light sequence 

c. Separate pedestrians from vehicles by physical 
barriers 
2. Home and community 

a. Promote the use of increased illumination, 
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handrails, childproof barriers, walkways, window 
guards, and nonsldd surfaces on stairs and tubs; 
promote the rapid removal of ice and snow from 
sidewalks; promote sand playground surfaces 

b. Install smoke detectors and sprinklers and au
tomatic fire extinguisher equipment, especially in 
high-risk buildings. Develop and implement stan
dards for safe swimming pool use and design, in
cluding: 

(1) High fences with self-latching childproof 
gates 

(2) Ready availability of rescue and resuscita
tion equipment 

(3) Adequate lighting within and around pools 
(4) Slip-resistant surfaces around pools 

c. Post signs identifying depth, undertow, or 
slippery bank where warranted 

d. If guns must be kept in the home, keep all 
guns and ammunition locked and inaccessible to 
children 

e. Support the reauthorization of Consumer 
Product Safety Commission and increase its 
funding 

Education 

1. General public 
a. Broaden the availability and use of cardiopul

monary resuscitation (CPR) training 
b. Teach and publicize the proper treatment for 

burns and common injuries 
c. Communicate the nature of imminent hazards 

with minimal confusion and a minimum of false 
alarms 

d. Combine educational efforts with other strate
gies, including community organization and in
volvement 

e. Accurately portray injury risks in the media 
and provide role models for injury prevention 

f. Increase knowledge of injury control in the 
community and as part of high school and college 
science curricula; teach injury prevention and con
trol in public health, medical, and law schools 
2. Targeted groups and individuals 

a. Instruct high-risk groups of their increased 
risks (e .g., advise epileptics to shower rather than 
bathe to prevent drowning; advise parents of the 
potential of children choldng from common foods) 

b. Teach the Heimlich maneuver to parents, 
child care providers, and restaurant workers 

c. Provide trial lawyers with the epidemiologic 
data on which to base litigation against automakers 
who fail to provide the most effective methods of 
reducing motor vehicle injuries and death; apply 
this strategy for other industries or manufacturers 



Health Intervention Strategies 

1. Health professionals 
a. Encourage health professionals to discourage 

the misuse and abuse of alcohol 
b. Restrict antidepressant prescriptions 

2. Health care system 
a. Implement and expand alcohol rehabilitation 

programs; widen their availability 
b. Support poison control centers 
c. Increase the availability of emergency medical 

services and preplanned protocols for emergency 
situations 

Economic Measures to Reduce Injuries 

1. Public programs 
a. Fund and provide safe, convenient public 

transportation 
b. Help low-income persons pay winter heating 

costs 
c. Provide air-cond itioned shelters for indi

viduals at risk for heat-related morbidity or mor
tality, and provide transportation to these shelters 
2. Incentives and disincentives 

a. Encourage insurance companies to cancel lia
bility coverage for manufacturers of faulty or dan
gerous goods 

b. Provide tax incentives for implementation of 
new safety designs 

c. Base the tax on wine, beer, and liquor on al
cohol content 

d. Increase the cost of alcoholic beverages and 
index the price to inflation 

Restrictive Policies and Their Enforcement 

1. Vehicle use 
a. Promote seat belt laws 
b. Enforce motorcycle headlight laws 
c. Enforce child restraint laws 
d. Require helmet use for motorcyclists, moped 

drivers, bicyclists, and horseback riders 
e. Raise the minimum driving age 
f. Reduce the exposure of teenage drivers to 

high-risk situations through curfews, etc. 
g. Strictly enforce speed limit laws and lower the 

speed limit in high-risk areas 
h. Require a physical exam for Lhe elderly before 

issuing driver's licenses 
i. Remove or separate roadside hazards (un

yielding posts, ditches that cause rollover, etc.) 
j. Evaluate current drunk driving laws and their 

enforcement, and develop model laws 
2. Alcohol use 

a. Raise alcohol purchase age to 21 

b. Restrict advertising that depicts alcohol as so
cially desirable and harmless 

c. Restrict the sale and consumption of alcoholic 
beverages in boating, pool, harbor, marina, and 
beach areas; impose penalties for operating a boat 
while intoxicated 

d. Prohibit the sale of beer and wine at conve
nience stores, gas stations, and fast food outlets 

e. Reduce driving under the influence of alcohol 
through identificahon and elimination of loopholes 
m laws and enforcement 

f. Encourage and enforce provider liability for 
damages resulting from serving alcohol to a driver 
who subsequently sustains or causes injury or 
death while intoxicated 
3. Building design and upkeep 

a. Stringently enforce heat and electrical stan
dards for old and new homes 

b. Enforce building codes for fire doors, fire 
walls, clearly marked exits, fire extinguishers, and 
sprinkler systems 
4. Firearms 

a. Reduce the availability of guns, especially 
easily concealed handguns 

b. Reduce the availability of ammunition and 
make it less lethal 

c. Require hunters to wear helmets and bullet
proof vests 

PREVENTIVE HEALTH CARE 

Chairperson: lester Breslow, M.D., M.P.H. 
Rapporteur: William Herman, M.D. 

The American people are increasingly aware of the 
need for health maintenance, particularly through 
prevention. The prevalence of cigarette smoking is 
declining, cholesterol levels are lower, high blood 
pressure is better controlled-trends that result in 
overall improved health. For example, heart disease 
is decreasing at the rate of 2.5 percent a year, and, 
except fo r lung cancer, the total mortality from 
cancer is declining. Life expectancy is increasing. 
The role of health professionals is to help accelerate 
and magnify these favorable trends. 

The ultimate decisions affecting prevention are 
often personal, made by individuals or families. But 
these ch oices are not made in a vacuum- they 
must be considered in the social context in which 
they take place. These decisions should encompass 
what we ordinarily call medical care, as well as the 
whole array of personal health practices. 

We believe that prevention should include not 
only the avoidance of disease where possible (pri
mary prevention) but also the detection of patho
logic processes early enough so that corrective ac-
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tion can be taken (secondary prevention). In adcli
tion, surveillance is an essential compon ent of 
prevention, because it provides information on 
changing trends in disease incidence so that appro
priate responses can be initiated. Finally, preven
tion requires action through the entire social 
system-not just the health care field but the edu
cational system, industry, and local government. 

We propose several strategies to reach our goal of 
preventive health care for all persons. We seek a 
consensus on standards for personal and environ
mental health services and for education directed 
toward health maintenance and disease prevention. 
For each period in life, it is possible to define spe
cific sets of services appropriate for health promo
tion. We believe that people should be involved in 
deciding what they need . Objectives regarding 
bodily, behavioral, and environmental risk factors 
for health should be established and periodically re
vised. 

We should extend present preventive efforts 
(e.g., immunization programs and fluoridation) to 
the entire physical environment, including the 
workplace. Present efforts to define health consid
era tions should also extend to broadcasting and 
other mass media. 

Adequate public and private funding for effective 
preventive health services is needed, with partic
ular attention to universal coverage for specified 
services. We must a lso develop and implement pre
vention-oriented school health services with special 
attention to food services and physical education. It 
seems inconsistent to teach youngsters about nutri
tion in the classroom and then send them to a cafe
teria where various types of junk foods are offered. 

Let us seek new incentives for health profes
sionals to provide preventive services and offer fi
nancial incentives to inclividuals and groups for un
dertaking preventive activities, for example, 
through insurance incentives. 

The following outline provides a basis for cliscus
sion of possible strategies to improve preventive 
health care. 

Availability, Accessibility, and Utilization of 
Preventive Health Services 

1. Availability and access to care 
a. Ensure the adequate provision of public funds 

for health services known to be cost beneficial (e.g., 
immunizations, fluoridation); provide entitlement 
funding for these services 

b. Develop new approaches to the funding of 
preventive health services 
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(1) Develop and incorporate into third-party 
packages the preventive services that meet 
people's needs 

(2) Encourage organization and funding of 
preventive services through industry (e.g., em
ployer-sponsored programs and labor- manage
ment-negotiated programs) 

(3) Offer financial incentives to individuals and 
groups for undertaking preventive activities 

(4) Develop alternate methods of covering in
dividuals for preventive services 
c. Increase and improve the range of preventive 

health services available (e.g., preventive dental 
care; screening and early detection of diabetes, 
cancer, and hypertension; care for patients with ar
thritis or back pain; care for the diabetic patient) 

d . Improve the distribution of providers of pre
ventive health services 

e. Provide preventive services during hours con
venient to the public 

f. Provide incentives that reward health profes
sionals for utilizing appropriate preventive health 
services 

g. Provide transportation for those requiring as
sistance 
2. Utilization 

a. Provide reimbursement by health insurance 
plans for essential preventive health services (e.g., 
screening and early detection programs, preventive 
dental care, calcium supplements to prevent osteo
porosis) 

b. Educa te the public on the benefits of preven
tive health services 

c. Promote awareness in the community of avail
able preventive health services 

d . Encourage greater public utilization of pre
ventive services 

e. Encourage community sponsorship of preven
tive health activities 

f. Increase utilization of services by individuals at 
high risk for preventable health problems by linking 
social support programs to preventive health ser
vices 

g. Support health departments, both legislatively 
and financially, in training of personnel and red i
rection of services as a key resource for prevention 

h. Explore new ways of providing preventive 
services (e.g., utilizing new as well as traditional 
professionals) 

Improving the Quality of Preventive Health Services 

1. Develop standardized recommendations for pre
ventive health services 



2. Professional education 
a. Ensure that medical and other health schools 

educate health professionals to deliver comprehen
sive preventive services that reflect known mter
ventions for preventable morbidity and mortality 
(e.g., incorporate essential information into medical 
school curricula) 

b. Stress the health consequences of lifestyle and 
behavioral factors known to be associated with pre
ventable morbidity and mortality in the education 
of health professionals 

c. Encourage health professionals to utilize avail
able, standardized recommendations for preventive 
health care 

Preventive Health Programs 

1. Primary and secondary prevention 
a. Expand and maintain programs requisite to 

the delivery of quality preventive health services 
(e.g., immunization, fluoridation, diabetes control 
programs) 

b. Ensure the provision of adequate public funds 
for programs known to be cost beneficial (e.g., im
munization, fluoridation) 

c. Develop and implement disincentives for un
healthful decisions in addition to incentives for 
healthful ones 
2. Surveillance 

a. Expand and maintain surveillance activities to 
identify and evaluate preventable health programs 
(e.g., hospital-acquired infections, tuberculosis, 
sexually transmitted diseases) 

b. Expand current surveillance activities to en
sure the ability to identify new and unusual 
problems of public health significance 

ALCOHOL MISUSE 

Chairperson: Frederick C. Robbins, M.D. 
Rapporteur: Patricia Ramia 

Alcohol accounts for as many deaths each year as 
did the entire Vietnam War. Half of these deaths 
are the result of alcohol-related accidents, particu
larly automobile accidents. Many of these deaths 
are among youth, awarding alcohol the number 
two spot in the ranking of risk factors leading to the 
loss of productive years of life. 

The health consequences of alcohol misuse and 
abuse may also include intentional or unintentional 
injury to self, family, friends, or others. The mor
bidity and mortality resulting from injury in motor 
vehicle accidents, fires, drownings, falls, and vio-

lence are excessive. Other health consequences re
sulting from alcohol misuse or abuse include 
cancer, pregnancy-related disorders, diseases of the 
digestive system, and heart d1sease. Even when 
these health consequences are not fatal, serious, 
permanent disability associated with alcohol misuse 
can significantly reduce the quality of life for the af
fected individual. 

Five key assumptions guided us in our examina
tion of the use and abuse of alcohol. First, we have 
to recognize that our society accepts the moderate 
consumption of alcohol m low-risk populations. 
Unlike tobacco use, which is detrimental in any 
amount, some use of alcohol is acceptable in our 
culture and almost every culture. Second, any con
sumption in high-risk groups should be discour
aged. Third, the option of not drinking should be 
socially acceptable. Fourth, heavy use is to be dis
couraged in all situations. And last, safety and 
health protection measures that apply across our 
entire population should be a high priority. 

Our recommendations to decrease the abuse of 
alcohol centered on three broad goals: alter the indi
vidual and public perception of alcohol use, align 
public policy with health priorities, and provide ap
propriate prevention and treatment measures. It is 
im portant to note that in order to reduce alcohol-re
lated death and disease, we must work closely with 
two high-risk populations: young people who drink 
to excess and account for many vehicle crashes, and 
pathologic drinkers who are dependent or ad
dicted. 

In the past, education of the individual has been 
seen as necessary and sufficient to deal with alcohol 
problems. We know that it is necessary but not at 
all sufficient. 

There are actually three educational approaches 
to be considered. The first approach, aimed at the 
individual, teaches that alcoholism is a disease and 
that alcohol is a major drug: alcholism is treatable, 
and it is socially acceptable for a person to seek 
treatment. The second message is that alcohol 
problems are linked to other social problems such 
as unemployment, economic conditions, and con
sumer product safety issues. Alcoholism must 
therefore be considered in its social context. The 
third approach needs to focus on educating special 
populations about alcohol abuse: those people who 
make decisions that affect the lives of others, such 
as family members, state and local politicians, and 
appointed officials. 

Our specific recommendations for developing a 
public policy to discourage alcohol consumption in
clude raising the price of alcohol through tax policy, 
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especially by increasing the federal excise tax on 
beer and wine. At present, alcoholic beverages are 
priced competitively with soft drinks. This makes 
the symbolic statement that alcohol is a legitimate 
alternative in any situation where soft drinks are 
consumed. 

We also recommend removing the tax deductions 
for alcohol as a business expense. Corporations 
now purchase 12 percent of all alcohol in the United 
States, which amounts to a tax write-off of $5.6 bil
lion through expense accoun ts, for gifts, and at con
ventions. In addition, the alcohol industry legally 
deducts advertising costs totaling about $1.5 billion 
a year. 

We strongly encourage the development of 
server intervention programs. This includes not 
only the Dram Shop Third Party Liability laws, 
which place the responsibility and liability on the 
server for providing alcohol to an intoxicated 
person, but also the proper education of servers 
and improving the environment in which alcohol is 
served. We need to provide training for servers. 
They are handling a dangerous drug, sometimes 
serving it to very young people or those who may 
have been using other medications. Servers need 
much more information about dispensing this drug. 
Bars should be designed to create an environment 
conducive to lower levels of consumption and safer 
kinds of drinking behavior. 

People from the retail industry, the alcoholic bev
erage industry, and community representatives 
should be brought together to discuss ways that 
server intervention and other approaches to the 
more sensible use of alcohol can be promoted. A 
similar approach could be used with representa
tives of the media to encourage the proper portrayal 
of alcohol use and abuse, especially in the mass 
media. 

The following outline categorizes strategies to re
duce the problem of alcohol misuse to a framework 
that allows meaningful discussion. The categories 
themselves are provided only to help organize ideas 
and d iscussion. 

Education and Information 

1. Mass media efforts 
a. Increase knowledge of the risks and hazards of 

alcohol misuse and abuse through public service 
messages, program content, and advertising 

b. Alter public attitudes and awareness of 
problems associated with alcohol use 

c. Provide incentives for nondrinkers (especially 
youth) not to start 

d . Stimulate public participation in programs to 
reduce the prevalence of alcohol misuse 
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2. National health education efforts 
a. Promote educational activities in primary and 

secondary schools 
b. Promote educational activities in the work

place and the community 
c. Institute educational programs that help to de

velop coping skills to resist peer pressure using 
community resources (e .g. , schools, churches, com
munity organizations) 
3. Server education: Require adequate server edu
cation by licensing boards 
4. Societal norms 

a. Establish acceptable social definitions of al
cohol use and misuse 

b. Increase the social unacceptability of alcohol 
misuse 

Economic Incentives and Disincentives 

1. Taxation 
a. Equalize the taxation on beer, wine, and dis

tilled spirits 
b. Increase taxes on all alcoholic beverages 
c. Remove any tax advantages associated with 

entertaining with alcohol 

Restrictive Policies on the Marketing, Promotion, and 
Use of Alcohol 

1. Restrict the marketing of alcoholic beverages 
a. Restrict the hours of sale and serving of alco

holic beverages 
b. Increase the legal age limit for puchasing alco

holic beverages 
2. Restrict the promotion of alcoholic beverages 

a. Limit the advertising of alcoholic beverages 
b. Limit the extent and manner in which alcohol 

may be portrayed by the media, the entertainment 
industry, and in the sponsorship of public events 

c. If advertising is to continue, require compen
satory time and space for health education mes
sages regarding the risks associated with alcohol 

d. Restrict the promotion of alcohol consumption 
by establishments that serve alcoholic beverages 
(e.g., happy hours, consumption contests) 
3. Institute policies requiring the labeling of alco
holic beverages to include alcohol content, ingre
dients, and a warning regarding the hazards asso
ciated with alcohol misuse 
4. Institute policies that place responsibility on the 
server or provider for providing alcohol to indi
viduals who subsequently sustain or cause injury or 
death as a result of intoxication 
5. Increase and consistently enforce existing laws 
and penalties for violations incurred while the of
fender is intoxicated, especially drunk driving laws 



Integrate Intervention Activities into Existing 
Social Systems 

1. Health care system 
a. Provide counseling or aid for alcohol abusers 

or, if more appropriate, referral to persons or pro
grams offering such aid 

b. In the education of health professionals, stress 
the health hazards of alcohol misuse 

(1) Provide complete information regarding 
the health consequences of alcohol misuse and 
methods for treating this problem 

(2) Challenge health professionals to be role 
models 
c. Make health professionals aware that they are 

at particular risk for misusing alcohol, and educate 
them regarding alternative coping skills and be
haviors 
2. Workplace 

a. Make educational programs available to all 
employees 

b. If possible, provide financial support for treat
ment programs 
3. Voluntary agencies 

a. Coordinate education efforts on the health 
hazards of alcohol misuse and abuse 

b. Coordinate a professional media campa ign to 
discourage alcohol misuse 

c. Coordina te counseling and treatment pro
grams at appropriate sites 

d. Act as a referral network for professionals and 
the public regarding counseling and treatment pro
grams, and establish financial incentives for non
drinkers. 
4. Insurance: Encourage insurance companies to 
lower premiums for nondrinkers 

VIOLENCE, DEPRESSION, AND SUBSTANCE ABUSE 

Chairperson: Thomas E. Bryant, M.D., J.D. 
Rapporteur: Nancy Fajman, M.P.H. 

The impact of violence, depression, and substance 
abuse on our society is staggering. Not only are 
these problems important causes of death, they are 
also major causes of years of life lost prematurely. 
The result is high morbidity, loss of productivity, 
and billions of dollars spent on treatment. The in
volvement of young people and minority groups in 
these d isorders has important social implications 
beyond the measures of morbidity or mortality. 
These disorders result in lost productivity and low
ered quality of life-important elements that 
cannot easily be demonstrated with statistics. 

The following intervention strategies have been 
categorized into broad classes to facilitate discus-

sion. These classes consider both general interven
tion strategies applicable to all three problems and 
specific strategies applying to only a single 
problem. 

Depression. We must first reduce the stigma as
sociated with depression. Given the nature of de
pression, one of the variables that seems most ame
nable to change is the public' s perception of this 
disorder. People need to realize that depression is a 
treatable and understandable disease, and one for 
which they should not be ashamed to seek treat
ment. 

We need to increase the recognition and treat
ment of depression by our primary care physicians. 
This can be accomplished in part by an active pro
gram in medical school curricula and continuing ed
ucation. Because most people with severe depres
sion go to their family doctor rather than to a psy
chiatrist or a psychologist, family doctors and their 
nurses need training to better identify and treat this 
problem. 

We also need to present a positive concept of 
mental health as a d esirable quality of life and pro
mote meaningful social roles in the community for 
persons who are not able to work. 

Violence. We must limit the availability of lethal 
agents, including medication and firearms. Both 
suicides and d omestic violence increase as the 
means of destruction proliferate. We also believe it 
is important to research the epidemiology of firearm 
injuries, an almost completely neglected area. 

Educational efforts to criminalize family or do
mestic violence should be undertaken. In the past, 
family violence has been somewhat ignored by the 
courts, but this is changing. We would like to en
courage this new realization, and we believe a 
number of positive results will follow if we can 
criminalize family violence. 

An important recommendation is that we under
take efforts to empower women. For example, ade
quate safety and income opportunities are needed 
by women who are victims of family violence. In 
addition, the availability of shelters for battered 
women and their children should be expanded. 

Substance abuse. Our primary recommendation 
is to increase the percentage of drug users who go 
into drug abuse rehabilitation programs. Efforts 
should be made to identify users early in their drug 
careers with the expectation that intervention ef
forts are more effective at that stage. 

We recommend increased funding for youth pro
grams, such as recreational programs that provide 
alternative activities for young people. We also feel 
that, because of the high incidence of bacterial and 
viral infections, we should decriminalize the pos
session and purchase of paraphernalia associated 
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with illicit drug use (syringes and needles). 
On the advice of socia l scientists who have 

studied these problems, we have chosen interven
tions that act on the community level rather than 
the individual level. These interventions are aimed 
at modifying environmental factors rather than 
changing human behavior. The following outline 
presents our specific suggestions. 

Education and Information 

1. General public 
a. Increase education regarding family life, 

family planning, and child rearing 
b. Promote education on the importance of 

parent-child bonding and family stability 
c. Educate parents and children to identify and 

acknowledge violent behaviors and impulses (e.g., 
suicide, domestic violence) 

d. Teach appropriate coping and conflict resolu
tion skills 

e. Enhance public education on the causes, man
ifestations, and treatment of violent behavior and 
impulses, depression, and substance abuse 

f. Integrate psychological education, including 
stress management, into the public school curric
ulum 

g. Develop and promote a broad-based public 
education campaign to reduce the stigma associated 
with depression and other mental disorders 

h. Decrease media portrayal and acceptance of 
violence as a regular and reasonable element of life 

i. Restrict programming that includes violent be
havior to limit the exposure for youth 
2. Professionals 

a. Improve recognition of the victims of violence, 
depression, and substance abuse by health care 
professionals, teachers, and clergy 

b. Improve health care professionals' manage
ment and treatment of victims of violence, persons 
with depression, and substance abusers 

Restrictive Policies and Societal Factors 

1. Handguns 
a. Limit the availability of handguns and small 

arms ammunition 
(1) Sell handguns only to groups requiring 

their use (e.g., military, police) 
(2) Require difficult and expensive registration 

or licensing of firearms 
(3) Sell ammunition only during hunting 

season or at approved target practice sites; in
crease the price of ammunition significantly 

(4) Decrease the production, manufacture, and 
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importation of firearms and ammunition 
b. Implement strategies to reduce the injury po

tential of handguns and small arms ammunition 
(1) Place safety guards on guns that require 

several steps to remove, making removal beyond 
the ability of children and intoxicated adults 

(2) Develop (and require the use of) ammuni
tion that is less likely to penetrate the skin and 
requires less velocity to fire 

(3) At the least, require the use of only fully 
jacketed bullets (as required by the Geneva Con
vention and used by the military) 

(4) For general use, sell only guns that require 
reloading 

(5) Reduce the muzzle velocity of guns pro
vided for general use 

2. Social changes 
a. Decrease the cultural acceptance of violence 
b. Define high-risk settings and occupations for 

violence, depression, and substance abuse, and de
termine appropriate interventions 

c. Discourage the acceptance and portrayal of 
males as overly dominant and physically aggressive 
in societal roles 

Economic Factors 

1. General: Increase funding for youth recreation 
programs 
2. Violence: Train high-risk adolescents in job-re
lated skills and make jobs available to them 
3. Depression 

a. Improve insurance coverage for psychological 
disorders 

b. Fund efforts to promote public education on, 
research into, and treatment of depression 
4. Substance abuse: Improve insurance coverage 
and expand funding for employee assistance pro
grams 

Health and Social Services 

1. General 
a. Develop outreach and support organizations 

for groups at high risk for depression, suicide, and 
drug abuse (e.g., the unemployed, recently be
reaved, divorced, chronically ill, children of the 
mentally ill, children of alcoholics) 

b. Reduce consumption of alcohol and other 
drugs 
2. Violence 

a. Develop and strengthen existing programs for 
the detection and treatment of child abuse 

b. Expand the number of shelters and their scope 
of services for battered women 



c. Interact with police departments and schools 
to record, intervene in, and help prevent violent in
cidents 
3. Depression: Improve screening and intervention 
efforts in primary medical care settings to promote 
prevention of depression and recognition of de
pressed and otherwise emotionally disturbed indi
viduals 
4. Substance abuse 

a. Identify users early in their drug-using careers 
b. Improve access to and increase utilization of 

substance abuse treatment programs 

Criminal Justice System 

1. Violence 
a. Have police, courts, and laws lreat family vio

lence as criminal behavior 
b. Train police and citizen intervention teams 
c. Increase clearance rates for cases of murders 

and robberies 
d. Improve linkages between police and social 

services in response to violence 
e. Initiate informal citizen surveillance and silent 

witness programs 
f. Educate prosecutors, judges, and juries about 

woman battering and child abuse 
g. Facilitate access of victims to legal services 
h. Initiate victim and witness assistance pro

grams 
i. Increase and consistently enforce penalties for 

the use of handguns in the commission of crimes 
j. Create alternative assistance for perpetrators 

within the context of criminalizing the behavior 
2. Substance abuse 

a. Decriminalize the possession of drug-related 
paraphernalia 

b. Allow over-the-counter sale of needles and sy
ringes without prescription to prevent the spread of 
infectious disease 

UNINTENDED PREGNANCY 

Chairpersons: luella M. Klein, M.D., and Martin 
Smith, M.D. 

Unintended pregnancy is a national problem that 
requires national attention. In 1980, of the 6 million 
pregnancies in the United States, 3.3 million were 
either unwanted or mistimed (occurring before the 
woman wanted to have a child). Of these 3.3 mil
lion unintended pregnancies, 1.5 million were ter
minated by legal abortion. 

During any given year, 36 million of the 55 mil
lion women of reproductive age in the United States 

wish to prevent pregnancy. We need to understand 
that women spend most of their reproductive lives 
preventing pregnancy. 

Both as health care providers and as part of the 
public, we must be mindful of teenagers. More than 
1 million pregnancies occur among teenagers each 
year, 80 percent unintended. Data show that a 
woman who has a child before she is 18 has only a 
50 percent chance of completing high school. 
Without at least a high school education, she has 
fewer opportunities to get a productive job and to 
provide for herself and her children. She is usually 
unwed and often faces a future of public support, 
perhaps subjecting herself and her children to pov
erty for the rest of their llves. About half the women 
in families receiving Aid to Families with Depen
dent Children (AFDC) have given birth as teen
agers. 

We can reduce unintended pregnancy. Social sci
entists who study population changes recognize 
four major ways of preventing childbearing: (1) 
postponing marriage, cohabitation, or age of first 
sexual intercourse; (2) contraception, including bar
riers, withdrawal, intrauterine devices, oral contra
ceptives, injections, and sterilization; (3) induce 
abortion; (4) frequent and prolonged breast feeding 
to extend the interval between pregnancies. 

National and international forums have identified 
four key ethical rationales for national policies and 
programs supporting family planning. Consistent 
with basic American traditions is the right of indi
viduals and couples to choose for themselves the 
number and timing of the children they have. The 
second is the health advantage to the mother, the 
infant, and the family that results from limiting 
family size and spacing children. The third prin
ciple is the foundation of public health in the 
United States, which promotes the reduction of dif
ferences in health problems between the affluent 
and the poor. The fourth principle is the intrinsic 
value of improving social and economic opportuni
ties, which are facilitated by having smaller families 
and by delaying the age of childbearing beyond 
teenage years. 

The promotion of sexual behavior along with the 
lack of any sense of responsibility about the conse
quences of sexual activity is a maJOr element en
couraging unintended pregnancies. We must alter 
the media presentation of sexual issues. In this 
country, everything is sold with sex, and every 
night television unveils instant intimacy with no 
discussion of the results. Television, radio, and the 
printed media seem to have almost a conspiracy of 
silence about responsible sex and pregnancy pre
vention. More important than simply advertising 
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contraceptives would be the presentation and dis
cussion of pregnancy prevention and sexual re
sponsibility-topics avoided on television. It is also 
important that the media show the male partner 
having more responsibility and taking an active role 
in family planning. 

Another obstacle to reducing unintended preg
nancies is ignorance. We must break down myths 
that have prevailed in our society for decades, in
cluding the myth that contraception is more dan
gerous than pregnancy. In fact, oral contraceptives 
and intrauterine devices are safer (i.e., cause fewer 
deaths) than using no contraception, except in older 
smokers on the pill. We need to put these risks into 
perspective. More than 3 million women in the 
United States do not use effective contraception be
cause of fear of complications-not complications 
themselves, but fear of complications. Moreover, 
many physicians do not know the mortality rate of 
various contraceptive methods or the mortality rate 
of pregnancy. 

Life education, reproductive health information, 
and sex information should be available in schools, 
and information on these subjects should be pre
sented to parents, teachers, counselors, and local 
PTAs. 

It is important for us to enunciate a reproductive 
health policy with the goal that all pregnancies be 
intended and cared for. Such a policy needs em
phasis throughout society, especially among health 
care providers. The fact that unintended pregnancy 
is prevalent in our society and is preventable shou ld 
be a subject for discussion within every professional 
health care association. 

One of the ways to decrease the risk of unin
tended pregnancy is to increase self-esteem among 
those with less education or lower socioeconomic 
status. We have found that if a woman feels she has 
few opportunities, that she cannot accomplish 
something in life or attain higher income and 
status, she is likely to see little use in preventing 
pregnancy. Therefore, we need to improve the edu
cational level of women and provide greater access 
to jobs if we wish to make women feel responsible 
for themselves and choose contraception or post
pone sexual involvement. 

Some of us in the group were adamant that 
women should understand that control of their own 
lives and reproduction is now within their reach. 
We should not only maintain but improve access to 
contraceptive services and coordination with other 
health services. We support voluntary, confidential 
contraceptive services for all sexually active persons 
of all ages. 

In this era of decreased funding for social pro
grams, it is not popular to recommend more money 
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for present programs and projects. However, we 
should examine these numbers closely: the cost of 
one unintended pregnancy to a teenager for her 
support, medical care, AFDC, housing, etc., is 
$18,000, while the cost of comprehensive family 
planning services is $63. 

The goal of reproductive health is that aU preg
nancies in the country are intended and cared for so 
that women, men, and their families experience 
minimum mortality and morbidity. 

The following is an outline of selected interven
tion strategies that should be considered in amelio
rating the problem of unintended pregnancy in the 
United States. 

Social Issues 

1. Enunciate a reproductive health policy to reduce 
unintended pregnancies 

a. Professional associations should make reduc
tion of unintended pregnancies a goal 

b. Family planning information should be pre
sented 

c. State education departments should provide 
information about family planning 
2. Decrease risk of unintended pregnancy 

a. Provide jobs for both men and women 
b. Increase self-esteem among men and women 

3. Alter media presentation of sexual issues to in
dude the consequences of sexual activity and re
sponsibility for sexual behavior 
4. Emphasize the role and responsibility of the 
male partner 
5. Develop minority support for prevention of un
intended pregnancy 
6. Increase the educational level of women 

Information and Education 

1. increase public awareness of unintended preg
nancy as a high national priority 
2. Use prototype of successful teen programs 

a. Encourage postponement of intercourse for 
both men and women 

b. Use positive peer influence 
3. Stimulate the development of community-based 
initiatives 
4. Educate children, PTA, teachers, parents, and 
professionals (group-specific education) 
5. Educate women in the understanding that they 
control their lives and reproduction 

Contraceptive Services 

1. Increase access of all socioeconomic groups to 
contraceptive services 
2. Coordinate contraceptive services with other 



health services (i.e., screening, referrals, coun
seling) and offer screening and counseling for areas 
of concern surrounding contraceptives (i.e., sexu
ality, abstinence) 
3. Support confidential contraceptive services for 
all sexually active persons of all ages 
4. Provide alternatives for dealing with unintended 
pregnancy 
5. Prevent the recurrence of unintended pregnancy 
in women who have already had one unintended 
pregnancy (i.e., target high-risk groups) 

Specific Interventions 

1. High-priority interventions 
a. Evaluate the efficacy of family planning pro

grams and develop proposals to meet 1990 objec
tives for the nation 

b. Convene a meeting of media executives, 
writers, producers, sponsors, actors, etc., to pro
mote responsible sexual portrayals in media 

c. Convene meetings of all interested groups 
such as Right to Life, Pro Choice, the American Col
lege of Obstetricians and Gynecologists, the Amer
ican Academy of Pediatrics, and others to discuss 
areas of agreement 

d. Mobilize minority support for family planning 
programs 
2. Other interventionl:> 

a. Increase funding for existing probjects 
b. Establish a pilot project to determine the effec

tiveness of specific interventions 
c. Encourage the alliance of ACOG, AAP, and 

other interested organizations for leadership 
d. Encourage and provide better teacher and 

professional education 
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Afterword 
William H. Foege, M.D., and Robert W. Amler, M.D. 

Much has happened in the health fie ld since No
vember 1984, when "Closing the Gap" was held. 
For example, AIDS has emerged as our most rap
idly growing health problem; and although a defin
itive treatment or cure for AIDS is not yel in sight, 
effective means of preventing it are already 
known. 1 Attention also has increasingly been fo
cused on other problems, such as substance abuse, 
homeless people, and the case for healthier work 
sites, especially the smoke-free work environment. 
On the technology front, impressive gains continue 
to raise new questions in medical ethics and access 
to health care, such as surrogate motherhood and 
the selection of candidates for organ replacement. 
Moreover, innovative proposals are now under 
consideration to improve the quality of life by as
suring catastrophic health care for all elderly Amer
icans. 

It is interesting, in retrospect, to note how suc
cessful the Carter Center consultants were in iden
tifying many of the opportunities for prevention 
now being recognized by a growing number of 
leaders in business, education, and other fields, as 
well as in health. Government health agencies are 
reexamining their capacity to prevent premature 
death and unnecessary illness. Many professional 
and voluntary organizations are opposing mis
leading advertising and have intensified their own 
health promotion efforts. Television and radio sta
tions no longer advertise smokeless tobacco 
products but are preparing to advertise condoms 
for the prevention of AIDS, other sexually trans
mitted diseases, and unintended pregnancy. By 
1990 most automobile manufacturers are planning 
to equip their cars with air bags. 2 Health educators 
have documented measurable and substantial 
health benefits of school health education,3 and 
there is additional evidence that students are sup
porting their efforts. 4 

Much of this recent surge in prevention activity is 
clearly not a result of "Closing the Gap" but closely 

From the Carter Center of Emory University (Foege) and the 
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parallels it in design and focus. For example, a U.S. 
Preventive Services Task Force has been formed to 
establish a rational approach to prevention by ex
amining and categorizing the evidence for major 
preventive maneuvers.5 The National Academy of 
Sciences has proposed a national agenda for injury 
research and control that has led to collaborative ac
tion between the Departments of Transportation 
and Health and Human Services. 6 The Indian 
Health Services has conducted a cross-sectional re
view of major health problems and precursors af
fecting Indian people, Bridging the Gap. 7•8 Perhaps 
of greatest interest has been the appearance of 
"prevention centers"-local consortia formed coop
eratively with private and public resources-to de
sign and implement disease prevention activities 
tailored to the needs of local populations.9·10 

Since November 1984, the Carter Center has ac
tively supported derivative activities in health pro
motion, global health, personal health risk ap
praisal, and conflict resolution. The first effort in 
health promotion was a one-hour television pro
gram on behavioral risk factors produced by the 
Georgia Public Television Network. Entitled Kids 
just Wanna Have Fun, the program was targeted for 
school children and featured Bill Cosby and Jimmy 
Carter. In addition, a prevention guide for health 
officials is being developed with the American 
Public Health Association and the Centers for Dis
ease Control. Discussions are also being held on 
how to best use health materials in educational ef
forts by schools and churches. 

Global health activities began with a consultation 
on health problems in developing countries, "Risks 
Old and New," in April 1986. The consultants in
cluded many ministers of health and chief technical 
experts from developing countries. They examined 
the persistence of old risks like malnutrition, infec
tion, and population pressures in developing coun
tries, as well as the emergence of new risks like to
bacco and alcohol products, injuries (whether in
tention or unintentional), and environmental and 
occupational hazards. Carter Center health activi
ties are now under way or planned in Bangladesh, 
Pakistan, and Ghana. Related efforts are also un
derway to promote agricultural innovations in de-



veloping countries, in connection with Global 2000 
and the "Green Revolution." 

To promote personal risk reduction, the Carter 
Center will soon complete a fully documented and 
updated Health Risk Appraisal (HRA) computer 
program for the public domain in collaboration with 
the Centers for Disease Control and 25 other health 
organizations. The computer program has been de
signed to be flexible enough to accommodate im
provements in risk factor data and knowledge of 
risk reduction as the technology of prevention ma
tures. A highly generalized, modular architecture 
was selected to ensure that the software could 
readily be adapted to a variety of uses and settings. 
The new Health Risk Appraisal is scheduled for re
lease in September 1987.11 

A unique outcome of "Closing the Gap" was a 
conflict resolution symposium on tobacco held in a 
Southern resort camp in September 1985. (The sub
ject was suggested by an earlier conference held in 
Raleigh by the North Carolina Health Council.) Mr. 
Carter invited leading health officials and profes
sionals, a U.S. Congressman, a U.S. Senate aide, 
tobacco farmers, auctioneers, state agriculture offi
cials, and industry representatives. Under the guid
ance of professional mediators, the guests nego
tiated agreement in several important areas. These 
negotiations later were credited with stimulating 
action by the Congress (The Smokeless Tobacco 
Comprehensive Health Education Act of 1986) to 
ban television and radio advertising of smokeless 
tobacco and require warning labels on containers of 
these products. 

Without a method to determine each cause and 
effect, it is nonetheless encouraging to note how far 
prevention has advanced since November 1984. 
Perhaps of greatest significance is the growmg co
operative spirit between organizations and 
agencies, uniting people of diverse backgrounds 

and talents to act on generic precursors of prevent
able illness. Concerted action should reap substan
tial rewards as the gap is closed. 
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Appendix: Closing the Gap 
William H. Foege, M.D., Robert W. Amler, M.D., 
Craig C. White, M.D. 

A national consultation on health policy was held 
at The Carter Center of Emory University, Atlanta, 
November 26 through 28, 1984.1 National leaders 
from private, public, voluntary, and academic insti
tutions met with specialists from many health fields 
to recommend and develop priorities for interven
tions directed at unnecessary morbidity and mor
tality in the United States. The consultation was the 
second in a three-part, five-year health project of 
research, planning, and implementation known as 
"Closing the Gap," and was cochaired by former 
President Jimmy Carter and Edward N. Brandt, Jr, 
MD, Assistant Secretary for Health. Contributions 
appear in this issue from President Carter2 and Dr 
Brandt.3 

Rather than seek technologic breakthroughs, the 
project seeks to focus national health policy on the 
"gap" represented by health problems that are un
necessary in light of knowledge that already is at 
hand. Consultants from various medical specialties 
conducted extensive investigations of the burden 
imposed by cancer, heart disease, diabetes, and 11 
other priority health problems. They quantified 
preventable morbidity and premature mortality as
sociated with specific risk factors or available inter
ventions. Epidemiologists at the Centers for Dis
ease Control, Atlanta, conducted a cross-sectional 
study to determine generic risk factors and generic 
problems with the greatest disease burden. 

This report summarizes major findings and rec
ommendations of the consultation. A detailed sym
posium will be published soon. 

METHODS 

A total of 14-high priority health problems was se
lected for study from an expanded list of health 
problems that included the International Classification 
of Diseases, Ninth Revision, and dental diseases. Se-
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lection was based on five major selection criteria: (1} 
point prevalence and secular trends; (2) severity in 
terms of health impact and cost; (3) sensitivity to 
intervention using current scientific or operational 
knowledge; (4) feasibility of such intervention; and 
(5) generic applicability of such intervention to 
other health problems. 

A study group of specialists led by a Carter 
Center consultant for each of the 14 health 
problems conducted an in-depth investigation to (1) 
report the impact of the health problem, (2) deter
mine the preventable component of that impact, 
and (3) identify attributable risk factors and feasible 
interventions. The groups compiled existing data 
from a variety of sources, ranging from clinical case 
reports to vital and health s tatistics of state and 
local health departments and the National Center 
for Health Statistics. Additional comment was ob
tained from Carter Center project officers and a sci
entific review panel composed of epidemiologists 
from Emory University, the National Center for 
Health Statistics, and the Centers for Disease Con
trol. 

A cross-sectional analysis of the 14 position 
papers was conducted to determine the factors 
most responsible for the "gap" on the basis of their 
contribution to excessive morbidity and premature 
mortality. Where risk factors overlapped, a "cas
cade" priority system was used to assign attribut
able proportions of morbidity and mortality. This 
model was used with the recognition that it tends to 
underestimate the impact of factors that are lower 
in the cascade because it assigns a single underlying 
cause for each death or event. Although the anal
ysis was driven primarily by mortality data, mor
bidity was thought to be roughly parallel in most 
instances. Exceptions to this were arthritis, dental 
disease, depression, and violence; the relative im
portance of these conditions was substantial when 
morbidity measures were applied. 

Generic risk factors were assigned priority based 
on the extent to which the "gap" could be closed if 
such factors were eliminated. Certain quality-of-life 
issues (eg, depression) were considered as well as 
mortality and hospitalization. This procedure iden-



Table 1. Studied health problems and associated generic risk factors 

Princ1pal investigator 

)nhn \1 Bennett, MD 
Alfred W. Brann, )r, MD 

l..Hvrence S. Farcr, MD, MPH 
III!Jchael E. Fntz, DDS, PhD 
Paul ) Gold stem, PhD 
Rtchard S. johannes, MD 
Frcdertck C McDuffie, MD 
M.trk L. Ro~l'nberg, MD, MPP 
!~chard Rothenberg. MD, MPH 
Gordon S. Smtih, MB Chb, MPH 
Alan Stoudemire, MD 

Steven M Teutsch, MD, MPH 
Denms D Tolsma, MPH 

Health problem 

lnfecbous dt<ea-.e-; 
Infant mortahty 

Resptratory dtsl'ao;es 
Dental dtsea-.es 
Drug abuse 
Dtg~ttve dtsease .. 
Arthritis 
I lomtcidc/sulode 
Cancer 
Unmtenhonal tOJurie" 
Alcoholtsm 
Depress ton 
Otabetes 
Cardtovascular dt<eases 

• Problem~ h~H"<i an ptlr~nth et.('S wt.•rc too di((it:u lt to quomtily. 

tified four "highest priority" generic risk factors (to
bacco, alcohol, injury risks, and unintended preg
nancy) and two generic problems (mental health 
problems and delivery of prevention services). 

At the November consultation, a working group 
was assigned to each of the six generic risk factors 
and problems. Each group considered strategies 
and methods required to implement effective inter
ventions and recommended a set of objectives for 
the nation. In addition, future program activities 
were highlighted for The Carter Center. 

RESULTS 

The 14 health problems studied by The Carter 
Center consultants (Table 1) accounted for approxi
mately 70% of hospitalization days, 85% of direct 
personal health care expenditures, 80% of deaths, 
and 90% of potential years of life lost before age 65 
years in the United States in 1980. Roughly two 
thirds of reported mortality was due to potentially 
preventable causes-1.2 million deaths (65%) and 
8.4 million years lost before age 65 years (63%). 
These totals are so large that short-term variations 
in disease occurrence or changes in the analytic 
model used have little impact on the distributions 
described below. 

Tobacco was identified as the leading generic risk 
factor associated with mortality, according to either 
measure (Figure 1). Other principal risk factors as
sociated with unnecessary deaths were high blood 
pressure, improper nutrition, and lack of screening. 
Other principal risk factors associated with un
necessary years lost before age 65 years were al
cohol, injury risks, and lack of prevention services. 
Some of the salient findings and recommendations 
of the consultants are highlighted below. 

Generic risk factors 

Lack of prevenbve sei"Vlres (tobacco, alcohol)' 
Unmtended pregnancy, tobacco, alcohol, tmpropcr nutnhon, lack of 
prevenbve services, soooeconorruc level 
Tobacco, lack of preventive servtces (alcohol)' 
Lack of prevenbve !.t!rvtces 
Lack of prevcnttvc/<;ocial ~crviccs, o;octoeconomic level 

Lack of preventive services, alcohol, tobacco 
Lack of preventive services 
Handguns, alcohol, lack of prl'venllvc/snctal s('rvtce'>, .,octocconomtc level 
Tobacco, alcohol. tmpropcr nutntion, lack of pr<>venttve st.>t"Vlccs 
Injury rtsks, alcohol, tobacco, socioeconomtc ll'vcl 
Alcohol, lack of prcvenhve scrvtces 
Lack of preventive services 
Lilck of preventive service<,, tmpropcr nutrttton, tobacco 
Tobacco, htgh blood pressure, tmpropcr nutnhon, Jack of exemse 

Tobacco 

Tobacco is the leading single cause of premature 
death in the U.S. population, causing over 1,000 
unnecessary deaths every day.4•5 Most of these 
deaths occur as cardiovascular events (heart at
tacks, strokes, and complications of diabetes); 
cancer; and chronic lung disease. Tobacco causes 
more deaths by circulatory diseases than by cancer, 
though the toll from cancer is substantial. Tobacco 
is the leading carcinogen of man and accounts for 
the alarming rise of lung cancer in women.6 More
over, tobacco causes almost all chronic lung dis
ease. Two additional tobacco-induced health 
problems, infant mortality and deaths due to house 
fires, account for a substantial number of premature 
deaths. Tobacco also causes considerable morbidity 
from peptic ulcer disease and vascular disease, 
which often necessitate surgery or amputation of a 
limb. 

Major recommendations of the working group. (1) 
Make nonsmoking the social norm and reduce all 
opportunities for consumption of tobacco. (2) Com
pensate victims of diseases caused by tobacco. (3) 
Explore the moral dilemma posed by the continued 
production of tobacco for profit. (4) Neutralize mis
leading advertising and increase public knowledge 
about the risks. 

Injuries 

Injuries are the leading cause of death for at least 
half of the American life span (ages 1 to 44 
years).4•7•8 One third of these deaths are related to 
use of motor vehicles, making the motor vehicle the 
most deadly nonnuclear machine in this century.8 

Because injury mortality occurs disproportionately 
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Figure 1. Graphic representa
tion of causes of unnecessary 
mortality. 

among the young, it is also a leading cause of pre
mature death. Many of the nonfatal injuries result 
in serious and premanent disability. Unintentional 
injuries are a major concern for every facet of so
ciety. 

Major recommendations for the working group. 
(1) Promote safer design and use of vehicles and 
homes (eg, airbags, seat belt laws, home and 
product safety). (2) Reduce exposure of teenagers to 
high-risk driving situations. (3) Improve accuracy of 
media portrayal of injury risks. (4) Increase knowl
edge of risks and prevention among teenagers and 
the general public. 

Alcohol 

Alcohol is the second leading cause of premature 
death, accounting for about 1.5 million potential 
years of life lost before age 65 years.4•9 Roughly one 
third of this loss is due to motor vehicle fatalities 
and one third to other unintentional injuries (eg, 
falls, fires, drownings).7- 10 The remaining third in
cludes alcohol-related violence, cirrhosis, and 
cancer of the mouth, larynx, and esophagus. In ad
dition, serious, permanent disability resulting from 
alcohol misuse may substantially reduce the quality 
of life for the individual, the family, and society. 

Major recommendations of the working group. (1) 
Modify government policy toward taxation, adver
tising, and merchandising. (2) Disseminate action 
strategies for local comunities. (3) Increase knowl
edge of risks and prevention among teenagers and 
the general public. 

Preventive Care 

Preventive care is of major importance in reducing 
the burden of unnecessary illness and premature 
death due to such diverse health problems as infec
tious diseases, dental disease, and cancer. It also 
contributes to the control of disease and health 
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problems (eg, diabetes, arthritis, infant mortality). 
Prevention may be primary in that the disease itself 
is entirely prevented (eg, immunization, fluorida
tion), or secondary in that the disease, though no 
prevented, is detected early enough to prevent or 
modify serious health consequences (eg, diabetes, 
sexually transmitted diseases, cancer of the cervix). 
In addition, disease surveillance is an essential com
ponent of prevention in that it elucidates changing 
trends in disease occurrence so that appropriate re
sponses may be implemented (eg, acquired immu
nodeficiency syndrome, hospital-acquired infec
tions). 

Major recommendations of the working group. (1) 
Develop standard protocols for personal and envi
ronmental health services and health promotion. (2) 
Achieve adequate, appropriate pubHc and private 
funding for effective prevention services. (3) Ex
plore new opportunities for prevention. (4) Increase 
knowledge of healthful practices among health pro
fessionals and the general public. 

Unintended Pregnancy 

Unintended pregnancy, including all unwanted 
and mistimed pregnancies, accounts for 55% of all 
pregnancies in the United States.11 The conse
quences are particularly serious for teenagers. Par
enthood before age 18 years reduces high school 
completion rates by 50% for women and by 25% for 
men, and reduces income by 80% for families 
headed by teenaged mothers. 12 In 1975, families of 
teenaged mothers received roughly half of the $9.4 
billion in payments for Aid to Families with Depen
dent Children. u 

Major recommendations of the working group. (1) 
Enunciate a reproductive health policy to reduce 
the incidence of unintended pregnancy. (2) Increase 
access to preventive services. (3) Improve accuracy 
of media portrayal of sex and its consequences. (4) 
Increase knowledge of the hazards of unintended 



Table 2. The Carter Center health policy 
program goals 
1. Establish a program using health fellows to evaluate, 

structure, and support domestic and foreign health 
poHcies. 

2. Promote nonsmoking and other healthful behaviors as 
the social norm, in concert with media, academic 
centers, government, and health institutions. 

3. Conduct seminars in conflict resolution to discover 
areas of agreement on health-related topics betwe~n 
groups that are customarily opposed to one another. 
Include tobacco and firearms as topics. 

4 Dissenunate the data and findings to four essential 
groups: 

Oinicians: Incorporate preventive medicine in daily 
practice. 
Educators: Implement established effective health 
education curricula in primary and secondary 
schools. 
Clergy: Explore the ethical relationships of society, 
community, industry, and health of the individual. 
Public: Recognize significant health-related 
decisions and behaviors, and make informed 
choices. 

pregnancy and available interventions among teen
agers and th e general public. 

Mental Health Problems 

Mental health problems, especially depression, vio
lence, and substance abuse, are important causes of 
premature death. Nevertheless, the impact of these 
problems is difficult to gauge from mortality data 
alone. The combined morbidity and cost are at least 
equally burdensome. Moreover, the predilection of 
these diseases for the young and for minonty 
groups has social implications that extend beyond 
the limitations of these data. 

Major recommendations of the working group. 
Depressron: (1) Improve recognition and treatment 
by primary care physicians. (2) Increase public 
knowledge. Violence: (1) Limit availability and use of 
potentially lethal agents. (2) Criminalize family vio
lence and empower victims. (3) Increase the 
number of battered women's shelters. Substance 
abuse: (1) Improve and expand treatment centers 
and alternative activities for young people. (2) Iden
tify users and intervene early. (3) Decriminalize 
possession of syringes and needles (to reduce infec
tious sequelae). 

SUMMARY 

The Carter Center offers a unique opportunity to 
bring together those individuals and groups ca-

pable to facilitating changes in health policy and 
practice. This consultation defined the current 
burden of health problems that are unnecessary in 
light of knowledge that is already at hand. This 
"gap" is substantial in medical, economic, and 
human terms. It involves more than half of all 
deaths and major illnesses in this country and con
sumes resources that otherwise could be devoted to 
problems for which reliable preventive strategies 
are not yet known. 

To help close the gap, each of the six working 
groups developed a strategy of detailed national in
terventions well beyond the scope of th1s brief re
port. These strategies, if implemented, would in
volve joint efforts by the private sector as well as 
government agencies; they would draw on the 
skills and resources of academic institutions and 
volunteer and professional organizations. The 
working groups highlighted four future program 
activities uniquely suited to The Carter Center 
(Table 2). Most of these activities are already under 
way. 
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