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chapter 9

The Discovery of

Chronic Illness

“The problem of chronic disease will not be downed,” wrote George
H. Bigelow and Herbert L. Lombard in a pioneering study published
in 1933.

Increasingly great numbers of people are ill, crippled and dying

from chronic disease . . . There is hardly a family in Massachusetts

without immediate experience with cancer, heart disease, or rheu-

matism . . . not only do chronic diseases make up two-thirds of all

deaths in Massachusetts, whereas ªfty years ago they were but one-

third, but also from the duration as noted on the death returns there

is a marked increase in the length of the chronic disease that kills.1

For much of human history, by contrast, death was associated with
the infectious diseases that took such a heavy toll among infants and
children. Beginning in the late nineteenth century the reduction in
mortality from infectious diseases among the young permitted more
people to reach adulthood and live longer. Under these circumstances
it is not surprising that long-duration illnesses—notably cardiovascu-
lar-renal diseases and a variety of neoplasms—became more promi-
nent factors in morbidity and mortality patterns. These diseases
tended to be associated with advancing age; the longer individuals
lived, the greater the risk of becoming ill or dying from them. In one
sense the increasing prominence of long-duration diseases was in part
a reºection of the fact that more and more people were enjoying
greater longevity.

To point to the growing signiªcance of long-duration illnesses in



the twentieth century, however, is not to suggest their unimportance
before 1900. In the nineteenth century high death rates among the
very young tended to mask the presence of chronic illnesses and dis-
abilities among both young and older adults. Mortality remained the
measure of health, and long-duration illnesses and a variety of dis-
abilities among a signiªcant proportion of the population were often
overlooked.

The transition to new morbidity and mortality patterns was by no
means clear-cut. Infectious diseases, to be sure, declined as the major
cause of mortality, but they did not disappear. Yet health indicators
began to move on an upward gradient, although the improvement
was not linear. Mortality rates among infants and children fell dra-
matically, thus increasing life expectancy at birth. But the longevity
gains associated with the decline in mortality among the young were
not shared by those over the age of 50, all of whom had been born
before 1900.

The growing association of mortality and advancing age was ac-
companied by the “discovery” of the importance of chronic or long-
duration diseases and disability. Indeed, the very deªnition of health
underwent a fundamental transformation. After 1900 morbidity
rather than mortality became the measure of health. The result was to
heighten interest not only in long-duration illnesses and disabilities
that affected younger and older adults, but in the role of home, indus-
trial, and automobile accidents, all of which posed risks to health and
life. Changing perceptions of health and disease, to be sure, were not
accompanied by signiªcant institutional or policy changes before
1940. Nevertheless, they played a vital part in hastening the funda-
mental changes that transformed health practices and policies during
the second half of the twentieth century.

▼ ▼ ▼

Before 1900 Americans were preoccupied mainly with acute infec-
tious disease. Aside from their impact on mortality, such diseases
were eminently visible. The symptomatic manifestations of diphthe-
ria, smallpox, measles, and enteric disorders—to cite only the more
obvious—were dramatic. That infants and children were at higher
risk of dying from these diseases than any other age group served to
magnify their signiªcance. Chronic diseases, by contrast, were often
more difªcult to identify. Indeed, the federal census focused on the
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causes of mortality rather than the prevalence of morbidity. The cen-
sus of 1880 was typical. The data indicated that eight of the ten lead-
ing causes of death were the result of infections; the remaining two
were diseases of the nervous system and diseases of the digestive sys-
tem (which accounted for 32 percent of total mortality).2 The use of
the latter two diagnoses—which may have included infections—was
indicative of the growing tendency to explain disease in terms of in-
vading pathogens. By that time bacteriologists and other medical sci-
entists had had considerable success in identifying the role of speciªc
pathogens in the etiology of some diseases. Such successes reinforced
interest in acute infectious diseases, and deºected concern from
chronic diseases that appeared to be noninfectious. Moreover, very
few physicians possessed the ability to identify many chronic ill-
nesses. Finally, long-duration illnesses presented novel social and eco-
nomic problems. How would society provide resources for the care of
individuals with chronic health problems or who were incapacitated
by the inªrmities associated with advanced age?

Equally signiªcant was the fact that there was relatively little inter-
est in disability. Disability, of course, is a generic term that has many
different facets. Some disabilities were genetic; some were congenital;
others were a consequence of occupation or accidents; and still others
were associated with illness or old age. In fact in the late nineteenth
century the concept of disability was virtually nonexistent. The fed-
eral censuses of those decades used a limited deªnition with three cat-
egories: “Defective, Dependent, and Delinquent.” The ªrst was com-
posed of insane persons, idiots, and blind and deaf-mute persons. The
second consisted of paupers, and the third was made up of criminals.
According to the census of 1880 nearly 92,000 persons were insane,
77,000 were idiots, 49,000 were blind, and 34,000 were deaf-mutes.
Slightly more than 67,000 paupers were in almshouses, and nearly
22,000 were receiving some form of “outdoor” assistance (although
census ofªcials conceded that the latter statistic was virtually worth-
less).3

Only severe and chronic mental illnesses drew public attention.
Those who fell into this category were often incapacitated and thus
had to rely on others for their survival. They constituted one of the
largest dependent groups in the country. Although it is difªcult to de-
termine whether rates of mental illnesses changed during the nine-
teenth and twentieth centuries, the number of individuals diagnosed
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as such clearly increased. In the early nineteenth century states began
to assume responsibility for their care and undertook the construc-
tion of a large public mental hospital system. The costs of caring for
the mentally ill remained the single largest item in most state budgets
during the second half of the nineteenth as well as the early twentieth
century. In 1880 half of those identiªed as mentally ill were found in
public mental hospitals. Of the nearly 77,000 categorized as “idiots,”
by contrast, 87 percent lived at home.4

Chronic illnesses may have been less visible, but they were by no
means insigniªcant. Chronic diseases, though often unrecognized,
clearly played a major role in the lives of many Americans. Ironically,
rural areas, which had lower mortality rates than urban areas, had
higher levels of chronic disease and impairments, particularly in the
rural South for males and females and in the rural West for females.
Although the reasons for higher morbidity rates in rural areas remain
obscure, Cheryl Elman and George C. Myers have recently specu-
lated that such rates might have been the outcome of earlier episodes
of infectious disease and “exposures to historical natural conditions
and conditions generated by human action, such as war and mass mi-
gration.”5

Data from pension records of Union Army Civil War veterans offer
further conªrmation of the importance of chronic illness. Begun in
1862 to assist soldiers who had become severely disabled, the system
by 1890 had become a universal disability and old-age pension pro-
gram for veterans (as well as their dependents) regardless of the ori-
gin of the disability. By 1907 all veterans aged 65 and over were cov-
ered by a program that was the largest of its kind prior to the passage
of the Social Security Act of 1935 (perhaps 25 percent of all those
aged 65 and over were enrolled). In 1902 there about 1 million pen-
sioners, and the amount allocated for this program accounted for
nearly 30 percent of all federal expenditures.6

Individuals applying for pensions under this program underwent
some sort of medical examination. A sample of these records for men
aged 50–64 in 1900 is illuminating. At the time of their military ser-
vice during the Civil War they were probably healthier than the pop-
ulation as a whole. Yet prevalence rates of chronic conditions in later
life were high: 23.7 percent suffered from decreased breath or adven-
titious sounds, 48.2 percent had joint problems, 40.4 percent had
back problems, 30 percent had an irregular pulse, 29.1 percent had
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heart murmurs, and 19.2 percent had valvular heart disease. A de-
cade later rates for chronic conditions among the 65-and-over group
were even higher. Musculoskeletal disorders were found among 68.4
percent of the sample, digestive disorders among 84 percent, genito-
urinary problems among 27.3 percent, circulatory conditions among
90.1 percent, and respiratory disorders among 42.2 percent. Only 2.2
percent had a neoplasm, although the widespread inability to diag-
nose this category renders this low ªgure suspect.7

Recognition of the growing signiªcance of long-duration diseases
was slow in developing. The modern hospital, which came into exis-
tence toward the end of the nineteenth century, generally dealt with
acute rather than long-duration diseases. Though ultimately becom-
ing the centerpiece of the nation’s health care system, its preoccupa-
tion in its formative years with acute cases delayed recognition of the
signiªcance of long-duration illnesses.8

Cancer (a generic term for a multiplicity of diseases), which in the
twentieth century became the “Dread Disease,” aroused relatively lit-
tle interest in the nineteenth century. It did not occur in epidemic
form, nor did it for the most part affect children and young people.
Cancer appeared to be a random disease associated with older per-
sons. Public discussions were rare, and newspapers and magazines all
but ignored the disease. Only when Ulysses S. Grant, the nation’s
most revered war hero and former president, became ill with
squamous-cell carcinoma in the winter of 1885, did newspapers be-
gin daily coverage that ceased only after his death that summer. More
often than not the stories reºected journalistic imagination rather
than fact. Recognizing that little could be done, Grant was far more
stoic and analytical than journalists. “I can feel plainly,” he wrote to
his physician about a month before his death,

that my system is preparing for dissolution in one of three ways: one

by hemorrhage; one by strangulation; and the third by exhaustion

. . . With an increase in daily food, I have fallen off in weight and

strength very rapidly in the past two weeks. There cannot be hope

of going far beyond this period. All my physicians, or any number

of them can do for me now, is to make my burden of pain as light as

possible. I do not want any physician but yourself, but I tell you, so

that if you are unwilling to have me go without consultation with

other professional men, you can send for them. I dread them, how-
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ever, knowing that it means another desperate effort to save me,

and more suffering.9

Following Grant’s death, discussions of cancer virtually disappeared
from public view, largely because it did not appear to affect many in-
dividuals.

▼ ▼ ▼

In the early decades of the twentieth century the decline in infant and
child mortality became more visible. In 1900 the death rate for those
under 1 year of age was 162.4 per 1,000; the comparable ªgure for
the 1-through-4-year-old group was 19.8. By 1920 these rates had
dropped to 92.3 and 9.9, respectively, and expectation of life at birth
during these years rose correspondingly. Between 1900 and 1930
death rates in the states included in the Death Registration Area in
1900 fell in all age groups but was most pronounced among younger
individuals. The gain beyond age 55 was small, but between ages 10
and 35 mortality was halved; at ages 5 to 10 it declined by 60 per-
cent; and among children under 5 the reduction was 66 percent.10 As
morbidity and mortality slowly became associated with age rather
than with infancy and childhood, the longstanding preoccupation
with acute infectious diseases was replaced by a growing concern
with chronic disease and, to a lesser extent, with disability.

Epidemiological change, however important, was not the only rea-
son for the heightened public awareness of chronic illness. During the
early decades of the twentieth century data-gathering capacities be-
gan to grow. The collection of national data on morbidity and mor-
tality, even if not reliable, offered some indication of trends. The U.S.
Census Bureau slowly expanded the birth and death registration ar-
eas; by 1927 the latter included over 91 percent of the population.
The bureau and the U.S. Public Health Service also began to conduct
surveys of health and illness. Selected state and local departments of
health expanded their data-gathering capabilities. The activities of
the New York State Department of Health, for example, paralleled
those of federal agencies. Private organizations, notably the Metro-
politan Life Insurance Company, also created units that not only col-
lected and analyzed health statistics but conducted sickness surveys.
Such data were vital for the establishment of actuarial rates as well as
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for the formulation of preventive strategies designed to defer morbid-
ity and mortality. Community studies of the incidence of illness be-
came more common. In late 1921 more than 1,800 households in
Hagerstown, Maryland, were observed for up to twenty-eight
months. Each family was visited at two-month intervals and all dis-
eases and accidents recorded. In 1923 the Milbank Memorial Fund
agreed to support a demonstration project in Syracuse, New York.
Though designed to show that increased expenditures could improve
public health, the project also provided detailed morbidity data. Pri-
vate and public organizations undertook surveys of physicians in an
effort to determine venereal disease rates, while others focused on the
health of children and the incidence of blindness.11

Before the twentieth century the mortality rate was the measure of
health. Although sickness—both acute and chronic—was prevalent,
the absence of data and the inability to diagnose many diseases cre-
ated a situation in which the focus was on mortality. The decline in
mortality among the young and the growing sophistication of both
diagnostic techniques and data-collection capabilities, however, com-
bined to transform the very meaning of health. Mortality rates re-
mained an important measure of health, but lifetime morbidity as-
sumed an equal position. “It has come to be recognized,” wrote
Margaret L. Stecker, a member of the Research Staff of the National
Industrial Conference Board in 1919, “that the death rate cannot be
accepted as the ªnal standard of measurement for health. Any com-
munity with relatively few deaths may still contain a large number of
individuals who are so disabled physically or mentally as to be use-
less, indeed, even burdensome, to the groups of which they are a
part.” Morbidity, admittedly, was much more difªcult to measure
than mortality, given the absence of a generally accepted standard of
normality. Nevertheless, the developing knowledge “that most dis-
eases are, within reasonable limits, not only curable but preventable”
made accurate knowledge of the incidence of sickness mandatory.
Stecker’s optimistic claims about curability and prevention were illu-
sory, but her assertion that the mortality rate was not an accurate
measure of health mirrored a growing recognition of the distinction
between mortality and morbidity. “The assumption that mortality in
the general population,” wrote two Public Health Service ªgures in
the midst of the depression of the 1930s, “is an accurate index of

223the discovery of chronic illness



sickness in the families of the unemployed is still less tenable. Recent
morbidity studies have shown that the important causes of death are
not the most frequent causes of illness.”12

The decline in mortality from infectious diseases that became evi-
dent in the early decades of the twentieth century was a source of sat-
isfaction and pride to most Americans. Yet appearances could be de-
ceptive. The inºuenza pandemic that began in the spring of 1918
demonstrated that infectious epidemic diseases could still take a
heavy toll.

Inºuenza is an ancient viral disease that may have originated with
the domestication of such animals as pigs, which served as reservoir
hosts. Before the twentieth century inºuenza epidemics tended to be
conªned to the hemispheres of origins. But the development of rail-
roads and steamships, which transported both humans and the virus,
made possible the dissemination of inºuenza throughout the world.
The ªrst worldwide pandemic occurred in 1889–90. Europe, which
had a total population of about 360 million, had a mortality rate of
0.75 to 1 per 1,000 (or between 270,000 and 360,000 deaths). Most
inºuenza outbreaks were characterized by high morbidity and low
mortality. Aged persons and those with severe chronic diseases were
most vulnerable, and death in most cases followed secondary bacte-
rial infections.13

The pandemic of 1918–19 was more devastating. The disease ap-
peared in the spring of 1918 and quickly assumed a lethal form. Per-
haps 20 or 30 million perished throughout the world, and probably
ten times that number became ill. In the United States at least a quar-
ter of the population was infected, and in the military an even higher
proportion became ill. The navy estimated that 40 percent of its per-
sonnel had ºu in 1918. Crowded conditions both in military camps
and on ships undoubtedly facilitated the spread of the virus.14

What made the pandemic of 1918–19 unique was a sharply ele-
vated mortality rate. In an average year about 125,000 Americans
would have perished from inºuenza and pneumonic complications.
During the pandemic the actual number of deaths was in the range of
675,000. Almost as many American military personnel died of
inºuenza and pneumonia (44,000) as were killed in battle (50,000).
Equally signiªcant, young people were at much higher risk of dying.
In Connecticut—a typical state—56 percent of all deaths were found
in the 20—39 age group. Nationally adults between ages 25 and 29
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had the highest excess death rate, whereas those above age 70 had a
death rate equal to the rate of 1914. A navy medical ofªcer noted
that most of his service’s ºu victims “were robust, young men when
attacked and the number of these well-developed and well-nourished
bodies at necropsy [postmortem examination] made a sad spectacle
beyond description.”15

Virtually all preventive and interventionist measures proved futile.
Some cities enacted laws requiring the wearing of face masks; others
forbade public gatherings. Yet San Francisco—a city that utilized vir-
tually every known preventive measure and adopted stringent en-
forcement measures—had over 50,000 cases and 3,500 deaths, of
which two-thirds were between the ages of 20 and 40. Entire neigh-
borhoods were devastated. The experience of other cities was not
fundamentally different. One area, the visiting nurse superintendent
in Chicago reported,

was a hotbed of inºuenza and pneumonia. People watched at the

window, at the doors, then beckoned us to come in, although our

gowns and masks frightened some. On one of the coldest, rainiest

days which we had, the nurse met on the sidewalk in front of a

home, an 8-year-old boy, barefoot and in his nightdress. She quickly

saw that he was delirious and coaxing him back into the house, she

found his father sitting beside the stove, his head in his hands, two

children in one bed, the mother and a two weeks old baby in an-

other . . . He had been up all night and day caring for the wife and

children, all with temperatures above 104o. The nurse sent for the

doctor, administered to the woman, bathed all the patients and sent

the youngest child to the hospital, where he died a few days later.

Four of our families lost both mothers and fathers.16

The pandemic, however deadly, quickly receded from public atten-
tion, in part because the nation was preoccupied with World War I.
Although annual inºuenza outbreaks recurred throughout the cen-
tury, none approached the 1918–19 pandemic in lethalness.17 Sam-
ples of the virus prevalent in 1918 were subsequently recovered from
lung tissues from ºu victims that were preserved at the Armed Forces
Institute of Pathology. Although scientists determined the sequence of
an essential gene—the hemagglutinin—they have yet to understand
why it proved so deadly.18

During and after the 1920s mounting data demonstrated that
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chronic illnesses—previously overshadowed by acute infectious dis-
eases—were both more prevalent and increasing in signiªcance.
Chronic diseases and disabilities admittedly had their greatest impact
on adults and older individuals, but they were not absent even among
younger groups. Data collected from 1915 through 1917 by the Met-
ropolitan Life Insurance Company are illustrative. The data were de-
rived from seven community sickness surveys that included more
than 500,000 of its 13 million policyholders. The company found a
rate of sickness (including injuries) so serious as to be disabling of
18.8 per 1,000 exposed. Disability that had lasted for one year or
more at the time of the survey ranged from 18.5 to 50.1 percent of
those who were sick. If these rates are extrapolated to include the to-
tal industrial population, perhaps 2.25 percent of wage earners were
constantly so sick as to be incapacitated for the ordinary pursuits of
life. The major causes of disability included violence, rheumatism (a
catchall category for aches and pains not otherwise deªned), and
inºuenza and other epidemic diseases. Although chronic diseases
were replacing infectious diseases as the major causes of mortality,
acute diseases (often infectious) accounted for the bulk of sickness.19

The experiences of World War I played a role in calling attention to
the signiªcance of chronic conditions. During that conºict physical
examinations were administered to several million potential draftees;
the result was a wealth of information on the health of young males.
Some of the defects that disqualiªed men for military service, of
course, proved no handicap in civilian life. Yet in the aggregate the
proportion of “defects” seemed troubling. Twenty-six percent were
found to have some defect but were not rejected, and an additional
21 percent were rejected as unªt. Such ªndings were undoubtedly ex-
aggerated because of the criteria employed to establish ªtness. Twelve
percent, for example, were listed as having “weak feet,” 5.8 percent
had a venereal disease, and 5 percent were underweight. Neverthe-
less, the results of these examinations reinforced a growing realiza-
tion that chronic and disabling illnesses were by no means limited to
the elderly.20

After World War I studies of chronic illness began to proliferate.
Massachusetts undertook one of the most ambitious studies of
chronic disease ever attempted; the result was the collection of a mass
of data. In 1926 the legislature enacted a resolution committing the
state to a program of cancer control. The following year the Depart-
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ment of Public Health began to gather data dealing with total sick-
ness. In 1929 it inaugurated a three-year study of chronic disease that
involved house-to-house canvasses in ªfty-one cities and towns. In
the ªrst year all age groups were included in the survey; during the
second and third years only individuals over the age of 40 were in-
cluded. Eventually the combined surveys included 75,000 records.
Much of the data that were collected were admittedly of dubious
quality, although they shed light on professional and public percep-
tions of disease. Some of the questions in the survey, for example,
dealt with possible etiology at a time when the causes of many
chronic diseases were (and still remain) unknown. Yet the study high-
lighted the growing concern with chronic disease and disability.

Chronic disease, according to George H. Bigelow (the department’s
commissioner) and Herbert L. Lombard (director of the Division of
Adult Hygiene), was now of major signiªcance. Their ªndings, they
insisted, required the development of a multifaceted program that in-
cluded the following elements: general education about the impor-
tance of personal hygiene and early detection; a determined effort to
ensure the availability of appropriate therapy; an emphasis on the
postgraduate education of physicians to alleviate a sense of hopeless-
ness and the dissemination of therapeutic knowledge; and a more im-
portant role for public health ofªcers and state government.21

The rising incidence of chronic disease, according to Bigelow and
Lombard, had multiple causes. The gradual aging of the population
was a critical variable that was an outgrowth of several demographic
trends. The imposition of restrictionist immigration laws in the early
1920s had reduced the migration of younger persons from abroad. At
the same time the decline in the birthrate was more rapid than the de-
cline in the death rate. Slowly but surely, therefore, the mean and me-
dian age of the population began to increase. Chronic diseases then
assumed a larger signiªcance, since they had a major impact upon
older persons. At the time of the survey, chronic diseases in Massa-
chusetts accounted for 66 percent of all deaths; a half-century earlier
the rate was only 33 percent.22

The human and economic costs of chronic disease, the two ofªcials
noted, were considerable. Unlike acute infectious diseases, chronic
diseases were of long duration and involved pain as well as disability.
The average untreated case of cancer survived for twenty-one
months; those with heart diseases survived for seven to nine years;
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and persons with “rheumatism” (which included neuritis and arthri-
tis) lived fourteen years or more. Lost wages alone amounted to 40
million dollars per year, which was equal to the total cost of state
government for the same period. The amount expended for care, the
services provided by private philanthropy or government, the loss of
income to family members providing care, and other indirect costs
were probably equal to the total of lost wages.23

In the past chronic disease rates had been understated—since they
were aggregated from hospital and death records—and therefore did
not count those who had not been hospitalized. The three-year survey
of households, by contrast, found a much higher prevalence of
chronic disease. About half a million persons out of a total popula-
tion of 4.25 million suffered from a chronic illness. Of this number,
45 percent were partially disabled and 5 percent totally disabled.
Rheumatism (a term preferred over arthritis), heart disease, and arte-
riosclerosis accounted for somewhat more than half of all cases of
chronic illness in Massachusetts. Morbidity was also inversely related
to economic status; poor people were at much higher risk. Indeed,
chronic illness was a signiªcant factor in public welfare expenditures.
The importance of chronic diseases was also reºected in the changing
causes of mortality. Between 1850 and 1920 the death rate from in-
fections (including tuberculosis) fell by 600 percent. During that
same period the combined death rates for cancer, diabetes, heart dis-
ease, and nephritis increased more than sevenfold.24

In the same year that the Bigelow and Lombard study appeared,
Mary C. Jarrett (one of the most important social workers of her gen-
eration) published an even more detailed analysis of chronic illness in
New York City. Chronic illness, she noted, conjured up an image of
incurable maladies among the aged. Yet such illnesses affected indi-
viduals of all ages: infants injured at birth or born with congenital de-
fects; children who were victims of poor hygiene or infections and
had residual health problems for the remainder of their lives; handi-
capped people; persons disabled by disease or accident; and the aged,
whose life was “ending in the feebleness of natural senescence.” In-
deed, of the 20,700 persons incapacitated by chronic illness and
found in the care of the city’s medical and social agencies, only 20
percent were 70 years of age or older; considerably more than half
were under 45. Children under 16 constituted a third of the whole
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number, and nearly a fourth of these children were under 6 years of
age.25

Although Jarrett’s study was based largely on data derived from a
census of 218 welfare and medical agencies and correctional institu-
tions, she estimated that 700,000 New Yorkers (approximately 10
percent of the population) suffered from chronic diseases, of whom
64,000 were wholly disabled. There were perhaps 20,000 crippled
children, some of whom had congenital defects and others who were
the victims of paralytic polio. Such infectious diseases as rheumatic
fever and encephalitis created lifelong health problems, as did diabe-
tes and chronic asthma. Adults (in the census of the chronically ill un-
der the care of medical and social agencies) between the ages of 16
and 40 suffered from a variety of ailments. Heart disease was the
leading cause of illness, but orthopedic diseases, encephalitis, and
narcotic addiction were also signiªcant. Among middle-aged people
between 40 and 60 neurological disorders were most frequent in the
younger group and cardiac and circulatory diseases most important
in the older. Cancer and rheumatism each accounted for 10 percent of
total morbidity.26

Jarrett noted that the indifference of the medical profession as well
as the general public to chronic illness had its origin either in misun-
derstandings or in lack of information. The belief that chronic dis-
eases were peculiar to the aged was one such misconception. The dis-
covery of the bacterial origin of communicable diseases, while having
distinct beneªts, nevertheless “threw into greater obscurity the un-
known origins of chronic diseases.” Another factor contributing to
medical indifference was that chronic disease, much more so than
acute disease, required knowledge of social conditions in the their
treatment. “The prevention of chronic disease is the most pressing
public health problem of today,” Jarrett wrote. “Only a beginning
has been made so far in a few communities toward organized efforts
for the study and control of the chronic diseases.”27

The Massachusetts and New York City studies of chronic illness
were by no means idiosyncratic or unique. By then morbidity,
whether acute or chronic, aroused as much interest as mortality had
before 1900. Indeed, the growing faith in the importance of medical
care was accompanied by a debate on how to ªnance and organize
medical services. Knowledge about the incidence and prevalence of
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sickness began to assume a more central role in the debate over pol-
icy. The Committee on the Costs of Medical Care, which was created
in 1927 “to study the economic aspects of the prevention and care of
sickness,” insisted that any plan to reorganize medical services had to
take morbidity data into account.28

During the early decades of the twentieth century such federal
agencies as the Census Bureau and the Public Health Service ex-
panded their data-collecting capabilities. The Public Health Service in
particular went beyond the mere collection of data. From 1916
through 1918 it surveyed health conditions in South Carolina cotton
mill villages in an effort to prove the dietary etiology of pellagra;
from 1921 through 1924 it studied in detail the population of
Hagerstown, Maryland; in cooperation with the Committee on the
Costs of Medical Care it surveyed 9,000 families in 130 communities
nationwide; and in 1933 its Health and Depression Studies collected
data on 11,500 wage-earning families in eight large cities and two
groups of coalmining and cotton-mill villages. None of these studies,
however, attempted to estimate the prevalence of chronic illness and
disability in the general population.

In the early 1930s massive unemployment forced the federal gov-
ernment to take a far more active role in the development of relief
policies. The debate that followed dealt not only with the unem-
ployed but also with those individuals with chronic illness and dis-
abilities who were unable to work and unable to pay for the costs of
care. The Social Security Act of 1935 included several provisions that
provided assistance to disabled individuals. The development of a
comprehensive policy, however, required speciªc knowledge about
the extent of chronic illness and disability in the general population.
In 1935, therefore, the Public Health Service, which had dramatically
expanded the scope of its studies during the previous ªfteen years,
launched the most ambitious survey of health ever undertaken up to
that time. The National Health Survey of 1935–36 covered 703,092
households in eighty-three cities, and provided data on more than 2.5
million persons (or 3.6 percent of the urban population). An addi-
tional 36,801 households comprising over 140,000 persons were
canvassed in primarily rural counties. The communities included con-
stituted a fairly representative sample of the nation as whole. The sur-
vey was designed to ascertain the incidence and prevalence of illness
that caused disabilities lasting a week or more, serious physical im-
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pairments, and chronic diseases that were not necessarily disabling.
The result was a dramatic and revealing portrait of the pervasiveness
of chronic disease and disability.29

The ªndings of the National Health Survey proved surprising.
Nearly a ªfth of the population had a chronic disease or impairment
(deªned by the study as any permanent handicap “resulting from dis-
ease, accident, or congenital defect”) whether disabling or non-
disabling. Low-income groups were at higher risk for illnesses that re-
sulted in disability for a week or more. Disability was a major
element in forcing families to rely on some form of assistance. Fam-
ilies on relief had a much larger proportion of members who were un-
employed because of chronic disability. In the age 15–64 category,
families on relief had ten times the number of unemployed members
who suffered from some chronic disability as families having incomes
of 3,000 to 5,000 dollars. Chronic illness and disability, in other
words, led to unemployment and dependency. Nor were chronic dis-
eases and permanent physical impairments concentrated among the
aged. About 7.9 percent of those with chronic illnesses were children
under the age of 15; 8.4 percent were between 15 and 25; 35.1 per-
cent were in the 25–44 age group; 33 percent were between 45 and
64; and 15.6 percent were found among those 65 years of age and
over. Indeed, over half of those permanently disabled, and nearly 30
percent of those who died from chronic disease, were under 55 years
of age. Chronic diseases were not only pervasive, but contributed to
the ranks of the disabled.30

Extrapolated to the entire population of about 129 million, the
data suggested that chronic disease and disability was “A National
Problem.”31 Overall 16.2 million men and women in the productive
ages of 20 through 64 and living at home had one or more handicap-
ping chronic disease or serious physical or mental impairment. About
half a million persons were in mental or tuberculosis hospitals. An
additional 5.2 million had one or more acute illness that disabled
them for one week to three months during the year.32

Two percent of the population had a permanent orthopedic im-
pairment that partially or completely crippled, deformed, or para-
lyzed them. Of the 2.6 million in this category, 210,000 were under
the age of 15, 1.9 million fell into the 15–64 age group, and the re-
mainder were over the age of 64. About one-third of these impair-
ments were the result of job-related accidents, one-sixth were due to
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accidents in the home, and about 10 percent resulted from automo-
bile accidents. More than one-third of orthopedic impairments re-
sulted from disease (of which two-thirds were the result of apoplexy,
polio, and arthritis).33

Before 1900 there was little appreciation that accidents were an
important determinant of health and longevity. Yet by the late nine-
teenth century accidents, notably in the extractive and in some manu-
facturing industries, were taking a heavy toll. Faith in science and
technology and concern with efªciency began to transform public
perceptions, and the belief that accidents were preventable rather
than inevitable slowly emerged. In 1913 the National Safety Council
was established to promote industrial safety. Many industrial leaders
had come to the realization that accidents were not necessarily the
fault of workers and that the introduction of safety measures could
enhance efªciency and productivity. Between 1914 and 1940 indus-
trial mortality and morbidity from accidents declined from the peak
reached early in the century.34

Awareness of home and public accidents increased in the interwar
years, but never approached the preoccupation with industrial safety.
Part of the difªculty was the absence of reliable national data. The
Bureau of the Census began publishing data on mortality from acci-
dents in 1935, but had not collected information on accidents that
did not result in death. From 1935 through 1938 the average annual
mortality from accidents was slightly over 102,000. About 10 per-
cent of deaths from accidents occurred in industry, 23 percent in
homes, 48 percent in public settings, and 19 percent were unspeciªed
as to place of origins. Of the 49,272 who perished from accidents in
public settings, 70 percent (34,256) died in automobile accidents.35

The National Health Survey, by contrast, collected a mass of data
on accidents that did not result in deaths but often led to disability.
Before that time the only statistics on nonfatal home accidents were
compiled from records of safety organizations, which were not neces-
sarily representative of the total population. The ªndings of the sur-
vey proved sobering. The total rate for all accidents that resulted in
disability for a week or more was 16 per 1,000 persons, of which 29
percent occurred in the home, 24 percent on the job, 20 percent in
automobiles, 21 percent in other public accidents, and 6 percent were
of unspeciªed origin. Many accidents, moreover, led to orthopedic
impairments. The rate for home accidents that resulted in loss of
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members and crippled or paralyzed members was 2.88 per 1,000 per-
sons, a ªgure that represented the permanent effects of injury over the
attained lifetime of living individuals in the surveyed population.36

The study also gave special attention to the problem of blindness.
In the urban population surveyed, the rate of blindness in one or both
eyes was 40.9 per 1,000. Approximately one-sixth of the cases of to-
tal blindness and one-half of those blind in one eye were the result of
accidents; the remainder were probably due to disease, congenital
causes, or causes characteristic of infancy. Age was a signiªcant fac-
tor; more than a quarter of those blind in both eyes were over 75
years of age, and two-thirds were over 55.37

With the exception of Joseph Schereschewsky’s study of the health
of New York City garment workers in 1914, the involvement of the
Public Health Service in studying occupational diseases was minimal.
Indeed, Schereschewsky (who played an important role in cancer re-
search and therapy during the years before his death in 1940) had re-
lied on comprehensive physical examinations that proved effective in
identifying well-established infectious diseases but could not deal
with subtle workplace hazards such as carbon monoxide poisoning
from gas-heated pressing irons.38 In its canvass of families, the Na-
tional Health Survey collected data on injuries and disabling morbid-
ity in several industries. But these data in general were not analyzed
with a view to isolating the manner in which the workplace environ-
ment created risks to the health of workers.39

A pioneering effort, the National Health Survey nevertheless had
serious methodological shortcomings. House-to-house canvassing
identiªed some but not all chronic diseases that resulted in disability.
The absence of physical examinations and the limitations inherent in
the questionnaire rendered its ªndings at best incomplete. The preva-
lence of serious mental diseases found in the survey, for example, un-
derestimated the true situation. If survey data had been adjusted for
underenumeration and if the nearly 500,000 persons in mental hospi-
tals had been included, the prevalence rate of 9 per 1,000 would have
had to be adjusted upward to about 15. Moreover, the survey did not
enumerate venereal diseases, which often led to chronic health prob-
lems.40

That chronic illness and disability were serious problems was obvi-
ous. In a 1948 summary that drew upon the National Health Survey
and other sources, Howard A. Rusk and Eugene Taylor found that
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more than 2.25 million Americans had orthopedic impairments, of
whom 341,000 were incapacitated. Selective Service data for 1941–
1945 revealed that 4.8 million men were rejected for military service.
About a quarter had disqualifying musculoskeletal, or neurological
defects, and nearly 7 percent had cardiovascular problems. There
were perhaps 900,000 amputees in the mid-1940s; each year an addi-
tional 75,000 people fell into this category. In 1933 there were about
368,000 crippled children and 175,000 who suffered from cerebral
palsy. The acoustically and visually handicapped constituted another
large group. Conceding that reliable statistics and data were incom-
plete, Rusk and Taylor insisted that “the totals are tremendous,” and
that only a small proportion were beneªting from rehabilitation even
though the needs of these individuals “could be met more effec-
tively.”41

The American health care system, however, remained focused on
rather traditional goals: increasing the number of professionals and
hospitals providing acute care; expanding efforts to control infectious
diseases; ªnding ways to deal with the consequences of workplace in-
juries and acute occupational illnesses; and creating a system that
would enable all social classes to pay for expensive hospital stays for
acute conditions. Such a system reºected the late nineteenth- and
early twentieth-century belief that acute infectious diseases repre-
sented the greatest threat to health and well-being and could be alle-
viated by a ªnite amount of time and money. Chronic disease and dis-
ability, by contrast, were problems presumably conªned to low-
income groups and could be addressed by expanding state mental
hospitals, city and county hospitals and sanatoria, and workmen’s
compensation. Indeed, the debate over compulsory health insurance
in the 1920s centered as much on income replacement during illness
as on access to medical care.42

The data on the high prevalence of chronic illness and disability
were largely ignored before World War II. To a relatively small
group, however, the new epidemiological patterns required funda-
mental changes in the American health care system. George H.
Bigelow, who had overseen the study of cancer and chronic illness in
Massachusetts in the late 1920s and early 1930s, insisted that the
“outstanding sickness and health problem of the present day is the
control of chronic diseases of the middle-aged.” His views were ech-
oed by such ªgures as Sigmund S. Goldwater, commissioner of health
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and then commissioner of hospitals in New York City; Louis I. Dub-
lin, the noted statistician of the Metropolitan Life Insurance Com-
pany; Alan Gregg, of the Rockefeller Foundation; Alfred E. Cohn, of
the Rockefeller Institute for Medical Research; and Ernst P. Boas, of
Monteªore Hospital in New York City.43

In 1940 Boas attempted to broaden public appreciation of the
growing importance of chronic disease and the absence of an “or-
derly program for combating its disastrous consequences.” “Chronic
diseases,” he observed, “create not only medical problems, they are a
major cause of social insecurity; their malign inºuence permeates into
all phases of our living, causing indigency and unemployment, dis-
rupting families, and jeopardizing the welfare of children . . . There is
no realization that they are ever present and inescapable, that they
occur at all ages, that if we are spared them in our youth they will al-
most inevitably overtake us in our older years.” Most families had at
least one member stricken by such illness as heart disease, rheuma-
tism, cancer, or diabetes. The human and economic consequences to
families required a radical rethinking of the roles of both society and
the medical profession. Cure, he insisted, was an unrealistic goal.
Chronic illness and disability required a comprehensive approach
that placed a premium on management and care.44

Three years before the appearance of Boas’ book, Dublin and Al-
fred J. Lotka published a lengthy analysis of the mortality experiences
of his company’s industrial policyholders that provided dramatic evi-
dence of changing patterns. They pointed to the decline in mortality
from infectious diseases among infants, children, and young adults,
which they attributed to sanitary and public health interventions. The
result was a major shift in the causes of mortality. In 1911 heart dis-
ease and cancer had accounted for 16.6 percent of total mortality; a
quarter of a century later the share had leapt to 30.4. “In combating
diseases characteristic of midlife and after,” Dublin and Lotka con-
ceded, “we have had at most only moderate success.” Their data and
analysis suggested that the distinction between acute infectious and
chronic diseases was in some ways spurious. The rank-order position
of inºuenza and pneumonia as the most important causes of death
between 1911 and 1935, for example, remained unchanged. Yet they
took their highest toll among those in the 45-and-older age group. El-
derly persons with other chronic health patterns were more vulnera-
ble to infectious respiratory disorders. Moreover, occupation was
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also a factor in pneumonia mortality. The data indicated that three
occupational hazards played a role, namely, dust, extreme heat, and
sudden temperature variations or exposure to the weather. The pneu-
monia death rate was also related to class; unskilled workers were
much more at risk than those above them in the occupational and in-
come hierarchy.45

A decade later Dublin and Richard J. Vane noted that the longevity
of industrial workers who were insured by their company had im-
proved markedly. In 1948 the workers’ expectation of life at age 20
was only one year less than that of their counterparts in the general
population, as compared with a difference of nearly six years in
1911–12. Yet Dublin and Vane conceded that knowledge about occu-
pational morbidity and mortality was at best fragmentary. Much
could be done, they concluded,

to reduce further the mortality of industrial workers . . . A complete

study of occupational mortality would answer many questions for

which there is now no answer. What has been the over-all effect on

mortality from tuberculosis and other causes of the measures insti-

tuted to control the hazard of silica dust among granite cutters, tun-

nel and subway workers, sandblasters, and other workers exposed

to this hazard? What are the effects, if any, on the mortality from

speciªc causes among workers exposed to inorganic dusts not con-

taining free silica or asbestos? Has mortality from pneumonia

among iron and steel and foundry workers been markedly reduced

by the use of new drugs? What, if any, are the effects on mortality of

exposure to radiations among workers in the ªeld of nuclear

ªssion? Are there other classes of workers exposed to unsuspected

dangers to life, such as the chromate workers, who quite recently

were discovered to have a very high mortality from cancer of the

lungs?46

Dublin and Vane’s concern with occupational hazards was under-
standable. The goal of the Metropolitan Life Insurance Company (of
which Dublin was a vice-president) was to compress morbidity and
thus postpone mortality. To this end it devoted considerable re-
sources and time in analyzing statistical data in order to identify
those behaviors and environments that could diminish risk and thus
avoid sicknesses which concluded in death. Most business ªrms, by
contrast, were preoccupied with efforts to reduce accidents. They
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were less concerned with, if not overtly hostile to, the idea that the
workplace could pose threats to the health of workers. Consequently,
the category of occupational and industrial disease remained sharply
circumscribed before World War II. The National Health Survey, as
we have seen, virtually ignored the subject even though its data had
the potential to identify occupational health risks. Similarly, the Pub-
lic Health Service collected data on the health of workers but rarely
associated those data with workplace settings.47

Yet workplace threats to health were by no means uncommon. In-
dustries in which dusty environments prevailed continued to pose the
greatest danger to the health of workers. Underground coal mining
remained the most dangerous occupation. Between 1913 and 1933
1,307 men perished in Colorado coal mines alone (626 from falls of
rock and coal, 276 in explosions, 207 in haulage accidents, and 65 by
electricity and machinery). The total for the United States as a whole
during this period was 45,525, a fatality rate of nearly 3 per 1,000
employed. During the 1930s alone 13,203 miners lost their lives in
accidents, and 657,544 sustained nonfatal injuries. The dangers of
accidents, however, were dwarfed by the extraordinarily high preva-
lence of what subsequently became known as black lung disease,
which incapacitated or killed far more miners.48

Industrial changes also led to the introduction of materials that
posed new dangers. The widespread use of steam engines created a
need for various kinds of seals and packings. Initially leather or hemp
was employed, but they deteriorated rapidly. Heat loss was another
problem. The early insulating substances, including hairfelt and
wool, often failed under high temperatures because their extreme
dryness magniªed the risk of ªres. The introduction of asbestos in the
late nineteenth century seemed to overcome the hazards of earlier
materials. Its relative indestructibility, strength, and ªreproof nature
made it an ideal insulator as well as an important component in
building materials. With a plentiful supply from Canadian mines, as-
bestos use in the United States expanded dramatically. By 1930 asbes-
tos consumption reached 190,000 metric tons. A little more than a
decade later about 19,000 workers were employed in the asbestos in-
dustry, and many more worked with ªnished products.

Asbestos proved to be an extraordinarily hazardous substance.
Disability and death occur as much as twenty years after exposure.
Inhalation of asbestos dust and ªbers, as subsequent research re-
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vealed, causes asbestosis, lung cancer, and mesothelioma. Those who
worked in the building trades and particularly shipbuilding were at
risk, but even the general public was unknowingly exposed (at
sharply reduced levels) because of its use in buildings. Evidence about
the dangers posed by the use of this mineral was available both be-
fore and during the 1930s and 1940s, but was either suppressed or
ignored. Consequently, reliable data on disability and mortality rates
are absent. Whatever the precise numbers, it is clear that asbestos-
related diseases added to the health burdens of many workers.49

Working conditions in other extractive industries, construction,
and manufacturing contributed signiªcantly to ill health among
workers. Employees in southern textile mills were exposed to high
levels of cotton dust. Yet for a variety of reasons byssinosis was not
recognized as a serious occupational disease until the 1960s. A simi-
lar situation prevailed among workers involved in the mining of lead
or processes in which this mineral was widely used. The growing use
of such coal-tar distillates as benzene (a solvent that found wide ap-
plication) and other chemicals added to health hazards.

Two disasters dramatically illustrated the risks faced by workers.
The ªrst involved a relatively small group of women (probably num-
bering no more than 2,000) who painted watch dials with paint that
had luminous qualities because of the addition of radium and its iso-
tope mesothorium. During World War I the paint was applied to mili-
tary instruments. After the war sales of luminous watches soared.
The consequences quickly became clear at the United States Radium
Corporation in New Jersey, which employed 250 women in its dial-
painting unit. Exposure to radium led to jaw necrosis, aplastic ane-
mia, and osteogenic sarcomas. By the early 1920s the ªrst illnesses
and deaths occurred. Although most workers survived, the number of
occupationally related deaths among this group was far in excess of
the expected death rate.50

The second disaster—perhaps the worst in American history—in-
volved the construction of the Hawk’s Nest Tunnel at Gauly, West
Virginia, in the early 1930s. The tunnel was built to divert water
from a river to a hydroelectric plant owned by Union Carbide. Close
to 5,000 workers were employed; perhaps 3,000 worked either full
or part time inside the tunnel. The rock had a high silica content, and
the contractor virtually ignored all safety procedures. Testimony be-
fore a congressional committee in 1936 provided a dramatic portrait
of working conditions.
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The dust was so thick in the tunnel that the atmosphere resembled a

patch of dense fog. It was estimated on the witness stand in the

courtroom in Fayetteville, where suits against the builders of the

tunnel were tried, that workmen in the tunnel could see only 10 to

15 feet ahead of them at times . . . [Workers] said that although the

tunnel was thoroughly lighted, the dinkey engine ran into cars on

the track because the brakeman and dinkey runner could not see

them . . . Dust got into the men’s hair, on their faces, in their eye-

brows; their clothing was thick with it. Raymond Jackson described

how men blew dust off themselves with compressed air in the tun-

nel; if they did not they came out of the tunnel white, he said. One

worker told how dust settled on top of the drinking water.

The ofªcial statistics were sobering; 476 workers perished and 1,500
were disabled. An unofªcial but more sophisticated analysis found
that within ªve years after its completion, the Hawk’s Nest Tunnel
claimed more than 700 lives from silicosis.51 Construction of the
Hoover Dam on the Colorado River and other public projects also
proved costly in terms of health and lives.

That occupation was a signiªcant variable in shaping morbidity
and mortality patterns is obvious. The unwillingness to recognize the
role of the workplace in the etiology of many diseases, however,
makes it difªcult, if not impossible, to provide accurate statistical
data. Both the Public Health Service and the U.S. Department of La-
bor, to be sure, undertook ªeld research that led to reports dealing
with the dangers of lead, phosphorous, dust, carbon monoxide, and
some speciªc trades. In general, their modest recommendations and
conclusions did relatively little to create an awareness of occupa-
tional risks. Employer resistance to the very concept of industrial dis-
eases and the absorption of workers with wages, hours of work, and
job security (particularly during the Great Depression) precluded
careful evaluation of workplace health risks. In his ªctional portrayal
of the tragic Triangle Waist Company ªre in the New York City gar-
ment industry in 1911, Sholem Asch provided a commentary on pre-
vailing attitudes.

More than one hundred and ªfty girls had lost their lives in the ªre.

They were buried at mass funerals; the Jewish girls in Jewish ceme-

teries, the Christian girls in Christian cemeteries. The survivors soon

began to search for work in other factories. The wave of excitement

and anger that swept through the city and all through the country
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didn’t last very long. A commission was appointed to investigate ªre

hazards in the state’s garment factories. Some bills were introduced

into the Assembly. There were heated debates; some measures were

adopted, others were defeated. When it was all over, everything in

the needle industries remained the same.52

▼ ▼ ▼

The increase in life expectancy at birth that followed the decline in
mortality from infectious diseases among the young was not neces-
sarily matched by comparable gains among other age cohorts. Be-
tween 1900 and 1930 life expectancy at birth for males and females
increased by 10.86 and 11.54 years, respectively. These gains contin-
ued through age 30, but at a sharply reduced rate. The gains at age 40
and beyond were relatively modest. During this same period males at
age 40 gained only .91 and females 1.77 years.53

Why did adults fail to share in the health gains experienced by their
younger counterparts during the ªrst third of the twentieth century?
Any answer to this complex question requires that a differentiation
be made between mortality and morbidity. That mortality among the
young declined dramatically is obvious. But mortality is not a syn-
onym for morbidity even though they are closely related. Individuals
who survived infancy and childhood could have high rates of sickness
and disability that would limit their longevity. This was as true for
the early twentieth century as it was for earlier centuries.

Those who reached the age of 40 and beyond in 1930 had been
born before 1900. Virtually all had survived those infectious diseases
that were responsible for high mortality among the young. Their im-
mune systems proved capable of producing disease-speciªc antibod-
ies that generally provided either lifelong or partial immunity against
speciªc infection-causing pathogens. But if their immunologic re-
sponse was beneªcial, other consequences were harmful. Some infec-
tious diseases, for example, caused lasting tissue damage at various
sites in the body and thus promoted morbidity in later life. Having
survived the vicissitudes of infancy and childhood, they had to cope
with the residual effects of early life infections.54

Americans born between 1870 and 1900 and who survived infancy
and youth often had high rates of exposure to such infectious diseases
as rheumatic and scarlet fever, inºuenza, tuberculosis, syphilis, and
gonorrhea, to cite only a few. Many of these diseases had the poten-

240 the deadly truth



tial to cause lasting tissue damage in different parts of the body. Tu-
berculosis, even when controlled, sometimes created long-term pul-
monary problems. Inºuenza was associated with encephalitis and
myocarditis. Syphilis and gonorrhea led to a myriad of complica-
tions, including sterility, bacteremia, cardiac problems, and central
nervous system disorders. Frequently the consequences of such infec-
tions did not manifest themselves until years after the initial infection.

The widespread prevalence of “rheumatism”—a category em-
ployed by the National Health Survey—was indicative of the pres-
ence of chronic conditions that possibly were related to infectious dis-
eases in early life. Rheumatic fever was one such example. It had its
highest incidence in childhood and early life, and often left residual
heart damage. In 1930 slightly less than 1 percent of a population of
100 million had suffered serious and permanent heart damage from
the disease. Physicians associated with schools found that between 1
and 2 percent of all school-age children had cardiac damage with
varying degrees of handicap. Although deaths from rheumatic fever
among the 6–19 age group declined, those who had had the disease
were more likely to face serious cardiac problems later in life.55

Early twentieth-century autopsy ªndings provided some evidence
—admittedly impressionistic—that early life infectious diseases may
have resulted in lesions that played a role in later years. William
Ophüls, who was involved in more than 3,000 autopsies in San Fran-
cisco hospitals during the ªrst quarter of the twentieth century, found
that lesions associated with early life infections were quite common.
He collected evidence that included disease histories as well as age at
death, class, race, and sex. Though dealing with an unrepresentative
population, he employed part of his data to investigate whether arte-
rial disease in adulthood might be traced to earlier infectious diseases.
Taking into account the age distribution of observed damage, he
compared individuals with a history of infectious diseases with those
who did not. Ophüls found that aging alone could not explain the
differences between the two groups; the former had far greater arte-
rial and aortal damage. “The development of arteriosclerosis,” he
concluded, “is closely connected with injury to the arteries from vari-
ous infections.” Rheumatic chronic septic infections in particular
seemed “to play the most important role.” Moreover, arterial lesions
reached “their full development after the active infectious process has
long subsided.”56

241the discovery of chronic illness



The conditions of life in the late nineteenth and early twentieth
century, particularly in densely populated urban areas, were condu-
cive to the dissemination of infectious diseases in early life. Crowd-
ing, unhygienic conditions both within households and in the general
environment, behavioral and occupational patterns that compounded
risks, for example, all played a role in the prevalence of infectious dis-
eases. To be sure, mortality from such diseases began to fall. Yet their
presence may have had an impact on those who had high rates of in-
fection in early life but survived to adulthood. Even as adults, how-
ever, such persons continued to be exposed to infections. The thesis
that early life infections can result in damage to organs—the conse-
quences of which do not become apparent until later life—remains
unproven. Yet it is clear that speciªc infections did have long-term
consequences. Rheumatic fever, of course, is a classic example. Ath-
erosclerosis—a condition characterized by the deposit of plaque in
medium and large arteries that ultimately may produce critical steno-
sis, thrombosis, and aneurism—is perhaps another example. Recent
research has raised the possibility that Chlamydia pneumoniae,
which causes pharyngitis, bronchitis, and pneumonitis, largely in
older children and young adults, may be related to the appearance of
atherosclerosis in later life.57

The health of Americans in the early decades of the twentieth cen-
tury, therefore, presents something of a paradox. Infants and children
were the clear beneªciaries; their chances of surviving to adulthood
improved dramatically. For their parents and other adults born be-
fore the turn of the century, the gains in longevity and health were
less impressive. They may have been fortunate enough to survive the
vicissitudes of early life, but they had to contend with a variety of
long-duration illnesses and disabilities that limited their life expec-
tancy. As successive generations born after 1900 reached maturity,
they would—unlike their parents—beneªt from the ensuing compres-
sion of morbidity that would increase age-speciªc life expectancy and
thereby give rise to a much older population.
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the deadly truthno final victory

chapter 10

No Final Victory

“What is the nature of the world we are bequeathing to the young-
sters who will inherit the twentieth century?” Robert W. Fogel–a No-
bel laureate in economics–recently asked. His response was extraor-
dinarily optimistic. “On the material side,” he observed,

it is clearly a richer and healthier world than that inherited by

my parents, who were born in 1898. Not only is life expectancy

thirty years longer today than it was a century ago, but it is still in-

creasing . . .

Lifelong good health for our grandchildren is a reasonable expec-

tation, partly because the average age for the onset of chronic dis-

eases will be delayed by ten or more years, partly because of the

increasing effectiveness of medical interventions for those who incur

chronic diseases, and partly because an increasing proportion of the

population will never become severely disabled.

Such optimism is widespread. Molecular medicine, according to Wil-
liam B. Schwartz, has the potential “to attack disease processes at
their subcellular origins . . . and usher in a new era of vastly more ef-
fective care.” It is not unlikely, he adds, that children born in the mid-
twenty-ªrst century “could enjoy a life expectancy of 130 years or
more and be free of the major chronic illnesses that now plague the
aging.”1

Conªdent predictions for a healthier future reºect developments
since World War II. During these decades Americans experienced
dramatic changes in health and longevity. Infant mortality, which



seemed to have reached a plateau in the two decades following the
war, subsequently resumed its decline. The generations born after
1900 also shared in the mortality reduction as the very concept of
“old” continued to be pushed further up in the life cycle. Indeed,
health indicators reached all-time highs in the closing decades of the
twentieth century even as there were signiªcant changes in the causes
of mortality.

Improved longevity, paradoxically, was accompanied by fears and
anxiety about the future. An increasingly sophisticated diagnostic
and imaging technology, aggressive marketing of drugs and other
substances, a proliferation of epidemiological studies purporting to
identify numerous dangers to health, and exploitation of these
ªndings by the media—all combined to create concern that imper-
sonal forces were having a detrimental impact on health.

▼ ▼ ▼

During World War II the introduction of antibacterial drugs, the re-
placement of blood, plasma, and ºuids, and the increasing effective-
ness of surgery heightened postwar health expectations, thereby rein-
forcing the faith that further medical progress would preserve and
lengthen life. “The seemingly inªnite productive capacity of the na-
tion during the war, enhanced by the brilliant success of scientists in
the application of their knowledge of atomic energy through the
Manhattan Project,” Dr. Julius B. Richmond noted, “fortiªed the ex-
pectation that no result was unattainable if the resources were ade-
quate.”2

The dream of a health utopia was fueled by dramatic social, eco-
nomic, and scientiªc changes. A steadily rising standard of living mit-
igated some environmental features that in the past had an adverse
impact on health. After 1945 biomedical research played a major role
in transforming medical practice. The ability of medicine to intervene
in many hitherto intractable disease processes–perhaps best symbol-
ized by the introduction of antibiotic drugs and chemotherapies for
certain cancers–made it possible to manage many illnesses and to ease
disabilities that in the past incapacitated individuals. There were also
striking changes in health policy generally. Employer-paid health in-
surance expanded rapidly. Equally signiªcant was the growing role of
the national government in shaping health policy. Federal support for
biomedical research expanded dramatically after 1945; the Hill-
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Burton Act of 1946 provided funds for hospital construction; from
the mid-1960s on, Medicare and Medicaid provided coverage for the
aged and the indigent; and the growth of entitlement programs of-
fered resources to the disabled.

All these developments created an impression of irresistible prog-
ress. Sickness and disability were no longer perceived as inevitable
consequences of life; they represented problems to be conquered by
scientiªc and medical advance. The spread of the gospel of health was
facilitated not only by the press but by television. The message con-
veyed was simple: disease could be conquered if sufªcient resources
were devoted to research and health care. Scientiªc discovery, accord-
ing to members of President Harry S Truman’s Scientiªc Research
Board, was “the basis for our progress against poverty and disease.”
“The challenge of our times,” they added, “is to advance as rapidly
as possible the understanding of diseases that still resist the skills of
science, to ªnd new and better ways of dealing with diseases for
which some therapies are known, and to put this new knowledge ef-
fectively to work.”3

In the half-century following World War II Americans made health
care one of their highest priorities. Between 1929 and 1950 health
care expenditures rose modestly, from 3.65 to 12.66 billion dollars
(3.5 to 4.1 percent of the gross domestic product, or GDP). By 1998
such expenditures reached nearly 1,149 trillion dollars (or close to 14
percent of GDP). Between 1960 and 1998 per-capita health expendi-
tures leaped from $141 to $3,912.4 Technology played an increas-
ingly central role in medical practice. Sophisticated imaging and labo-
ratory equipment assisted in diagnosis, vaccines inhibited infections,
and new drugs facilitated the management of many chronic condi-
tions. Other innovations made possible such dramatic procedures as
open-heart surgery, kidney dialysis, and organ transplantation.5

Health indicators appeared to conªrm the value of medical science.
In the postwar decades mortality rates continued the decline that had
begun at the end of the nineteenth century, though not necessarily in
a linear path. Infant mortality, for example, fell from about 100 per
1,000 live births in 1915 to 29.2 in 1950. Over the next two decades
the rate of decline dropped, leading to predictions that an irreducible
minimum had been reached. Yet between 1970 and 1998 the rate fell
from 20 to 7.2. From an international perspective, the decline in
American infant mortality rates was less impressive. In 1960 the
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United States ranked eleventh out of thirty-ªve developed nations; by
1996 its rank had fallen to twenty-sixth.6

What accounted for the checkered history of infant mortality? The
decline in the early twentieth century followed a recognition of the
importance of such simple preventive measures as pure milk, water,
and food, as well as hygienic measures that promoted cleanliness and
ensured better care during episodes of sickness. Between 1900 and
1935 infant mortality declined approximately 3 percent per year. In
the succeeding ªfteen years the rate of decline rose to 4.7 percent, but
then dropped to 1 percent in the next decade and a half.7

During the halcyon days of the 1960s concern with stagnant infant
mortality rates resurfaced. By then the pattern of infant mortality had
changed. In 1900 infant mortality remained high in all groups even
though there were some differences. In 1960, by contrast, a large pro-
portion of such deaths were found among disadvantaged groups hav-
ing a much higher proportion of low-birthweight or premature in-
fants. The relatively high rates of infant mortality in the United
States, as compared with other industrial nations, reºected a higher
percentage of low-birthweight infants. The subsequent decline in in-
fant mortality in the United States was probably due to the passage of
state and federal laws that provided greater funding for prenatal and
maternity care for poor women who previously had lacked access to
such services, to changes in medical technology, and to entitlement
programs that provided resources for the poor.8

Life expectancy exhibited somewhat similar characteristics. Be-
tween 1940 and 1998 life expectancy at birth rose from 62.9 to 76.7.
The pattern of change, however, was again not entirely linear. Be-
tween 1940 and 1954 the yearly decline in the death rate was 2 per-
cent; between 1954 and 1968 it fell to 0.4 percent; and from 1968 to
1977 it rose to 1.6 percent. Between 1985 and 1997 the death rate
declined an additional 12 percent. Part of the increase in life expec-
tancy reºected the decline in mortality in the early years after birth.
But the gains at the upper end of the age scale were equally impres-
sive. Moreover, those born in the twentieth century enjoyed a distinct
health advantage over their nineteenth-century predecessors. At age
65, for example, life expectancy increased from 13.9 years in 1950 to
17.8 in 1998. Those who survived to the age of 75 could expect on
average to live an additional 13 years.9

Aggregate average data, of course, conceal as much as they reveal.
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The reduction of infant mortality and the increase in life expectancy
were by no means equally distributed. Although all groups had rising
health indicators, sharp differences persisted between them. African-
American infant mortality fell, but rates remained more than twice as
high as those of whites. Similarly, mortality differences reºected the
inºuence of such variables as occupation, education, income, marital
status, nativity, and geographic location.

Because infant mortality data are aggregated by race rather than by
socioeconomic class, it is difªcult to sort out the relative importance
of class and race in mediating African-American infant and child
mortality rates.10 A study analyzing the National Mortality Follow-
back Survey and the National Health Interview Survey for 1986
(dealing only with adult mortality) concluded that class rather than
race was a major determinant of mortality. Employing data from the
former, the authors concluded that “the differences in overall mortal-
ity according to race were eliminated after adjustment for income,
marital status, and household size.” Two studies of prostate and
breast cancer involving white and African-American men and women
reached similar conclusions. In the initial analysis of mortality risk,
African Americans appeared at higher risk. But when socioeconomic
status was held constant, the inºuence of race disappeared. Other
studies came to similar conclusions; African-American mortality pat-
terns were heterogeneous rather than homogeneous. In one study
white residents in Detroit fared as poorly as residents of certain Afri-
can-American areas; in other areas Caribbean blacks enjoyed a sub-
stantial advantage over southern-born blacks. In addition to socio-
economic status, mortality differences may be inºuenced by a variety
of other factors, including delays in diagnoses because of beliefs of
patients, access to care, and types of physician-patient relationships.11

Shifting mortality patterns had a dramatic impact. Before 1900
death was associated with infancy and childhood. The emotional
trauma of parents must have been profound. However extreme, the
experiences of Charles and Caroline Kautz in Philadelphia were not
totally atypical. Married for more than ªfteen years, they had six
children, including three sons and three daughters ranging in age
from two to twelve. Toward the end of 1880 smallpox appeared in
epidemic form. Between late November and mid-December the epi-
demic took the lives of ªve of their children, and only the oldest
daughter survived. Although the responses of the parents were not re-
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corded, the effect of such losses must have been wrenching. When the
seven-year-old son of Mary Putnam Jacobi and Abraham Jacobi–two
inºuential and famous physicians—died of diphtheria in 1883, the
former revealed her inner pain in a letter written to a friend:

But I never should feel that any knowledge now gained or even any

lives saved, would be in any way a compensation for Ernst. I have

rather a secret morbid longing to hear of everyone losing a ªrst born

son as they did in Egypt and had the death list every day to pick out

the cases of seven and eight years. I feel sometimes as if the whole

world must stand and [look] at me for my inability to [save] this

lovely child. This feeling of self contempt perhaps in one way helps

me to bear this terrible loss.12

A century later the situation was quite different. Of about 2.34 mil-
lion deaths in 1998, 33,622 were under the age of 5, whereas 1.75
million were 65 or older.13 That death at any age causes sorrow is in-
controvertible. Yet most people do not mourn as deeply when an
aged parent, relative, or friend dies.

▼ ▼ ▼

During the twentieth century there was a profound shift. Long-dura-
tion illnesses replaced acute infectious diseases as the causes of death,
and involved mainly older Americans. In 1998 diseases of the heart
accounted for 31 percent of all deaths, malignant neoplasms for 23.2
percent, and cerebrovascular diseases for 6.8 percent. Of the ªfteen
leading causes of death, pneumonia and inºuenza (3.9 percent) were
the only ones that fell, at least directly, into the infectious group, and
they took their great toll among those individuals suffering from a va-
riety of other serious health problems. The remainder included such
varied categories as chronic obstructive pulmonary diseases (4.8 per-
cent), automobile accidents (4.2 percent), and diabetes mellitus (3.9
percent).14

The most striking feature of the leading causes of mortality was
their relationship to age. Diseases of the heart (which included a vari-
ety of subcategories), for example, took an increasingly higher toll
among the various age groups. In 1998 the age-adjusted mortality
rate was 8.3 per 100,000 for the 25–34 age group, 30.5 for the 35–44
group, 101.4 for the 45–54 group, 286.9 for the 55–64, and 735.5
for the 65–74 group. Malignant neoplasms manifested a similar pat-
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tern. From birth to age 14 the mortality rate was slightly over 2. It
then rose gradually to 11.3 in the 25–34 age group. The greatest in-
creases were in the next four age groups: 38.2, 132.3, 383.8, and
841.3 in the 65–74 category.15

That age is an important factor in mortality from long-duration ill-
nesses is obvious. Yet age by itself cannot explain the changes in their
incidence and prevalence. In fact there were important if not clearly
understood changes in their patterns over time. Two examples illus-
trate this generalization–diseases of the heart and cancer.

In the early twentieth century there was a steady rise in age-speciªc
mortality from heart diseases among all age groups.16 Between 1900
and 1920 the death rate remained more or less stable. About 1920 an
upward trend began that continued unabated for thirty years. The
rates for those with coronary heart disease peaked in the 1960s. Be-
ginning about 1950, age-speciªc death rates for all major cardiovas-
cular-renal diseases began to fall; somewhere in the mid-1960s the
same trend set in for coronary heart disease. Between 1950 and 1998
the age-adjusted mortality rate for all heart diseases fell from 307.2
to 126.6 per 100,000. Virtually every age group shared in the decline.
The aging of the population was not a factor in the increase in mor-
tality from heart disease, if only because a larger proportion of people
within each age group perished from heart disease in 1950 than in
1900. The increase in mortality from heart disease occurred in all ad-
vanced industrial societies.17

The decline in cardiovascular mortality had a signiªcant effect
upon life expectancy. Between 1962 and 1982 the death rate from all
cardiovascular diseases dropped about 36 percent. By 1982 this
translated into 500,000 fewer deaths than would have occurred had
the 1963 rates remained constant. The improvement in cardiovascu-
lar mortality (a category that accounted for nearly half of all deaths)
was an important component in the increase in life expectancy during
these years.18

What explains the irregular trend of mortality from heart disease in
the twentieth century? The answer to this seemingly obvious question
is anything but simple. As late as the 1950s many researchers and cli-
nicians believed that what is now known as coronary heart disease
(CHD) was a chronic degenerative disease related to aging and could
not be inºuenced by speciªc preventive measures. The Commission
on Chronic Illness, created in the 1950s to study the problems of
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chronic disease, illness, and dependency, noted that the “causes of the
most signiªcant cardiovascular diseases–rheumatic fever, arterioscle-
rosis, and hypertension–are known only in part . . . In the present
state of our knowledge, then, prevention of cardiovascular disease is
largely conªned to the prevention of complications.” Atherosclerosis
(coronary artery disease), it conceded, “is not preventable at the pres-
ent time.”19

During and after the 1960s the focus shifted to risk factors as cru-
cial elements in the etiology of cardiovascular disorders. A series of
community epidemiological studies, some of which began in the
1940s, transformed the manner in which CHD was understood.
Ancel Key’s cross-cultural studies, which began in the 1940s, related
dietary habits, serum cholesterol, and CHD risk. The famous
Framingham study, begun in 1948, enrolled more than 5,000 resi-
dents free of CHD in the early 1950s and tracked them for years. It
was followed by other investigations, including the Alameda County
study in California. Taken as a group, these studies rejected the de-
generative hypothesis and substituted the claim that CHD was re-
lated to a series of behaviors peculiar to the industrialized world.
Such an interpretation gave meaning to CHD in the sense that it
identiªed those who were presumably at greatest risk and suggested
ways of decreasing that risk. The mystery and randomness that had
previously characterized explanations of CHD were superseded by
the claim that individuals were at increased risk for the disease if they
ate high-fat foods, smoked, were overweight, or were physically inac-
tive. That such a theory emerged in the postwar decades is under-
standable. Risk factors reºected a belief that each individual was re-
sponsible for health as well as a faith that medical science and
epidemiology could illuminate the behavioral etiology of CHD.
Many chronic diseases, including CHD, various forms of cancer, dia-
betes, and other conditions, Lester Breslow noted in 1960, reºected
the availability of rich and abundant foods, alcohol, smoking, less
physical activity, and other “good things” associated with the mod-
ern industrialized world.20

In summing up their ªndings of the Alameda study, Lisa F.
Berkman and Breslow concluded that health and disease “arise
mainly from the circumstances of living.”

Rural communities with poor sanitation located in areas heavily in-

fested by parasites, mosquitoes, and other disease agents and vec-
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tors are afºicted with one pattern of health, disease, and mortality.

Urban communities starting on the path of industrialization but af-

fected by crowding, inadequate food, and poor sanitation have an-

other pattern. Modern metropolitan communities with advanced in-

dustrialization and reasonably good sanitation, but low physical

demand coupled with access to plenty of fatty foods, alcohol, and

cigarettes, have still a third kind of health, disease, and mortality

pattern . . . In the latter part of the twentieth century, their [infec-

tious diseases] place has been taken by coronary and other cardio-

vascular diseases, lung cancer, and other forms of noninfectious re-

spiratory disease.21

But the emphasis on risk factors as major elements in the etiology
of CHD is not entirely persuasive. If a causative factor is responsible
for atherosclerosis, a latency period of perhaps twenty years must be
subtracted from the time when the mortality curve initially began its
rise. Such was not the case for the risk factors that were subsequently
linked with CHD mortality, which began to rise in the early twentieth
century. Dietary change came after World War II. If the more recent
switch from saturated to unsaturated fats and the decrease in serum
cholesterol played a role in the last quarter of the twentieth century in
declining CHD mortality, why did this not occur as well during the
1930s, when most Americans could not afford rich diets? Death rates
for heart disease in general did not follow dietary changes.22 Simi-
larly, cigarette smoking–whose health effects generally take several
decades to appear–ªrst began in the 1920s, when the increase in mor-
tality from CHD was already under way. Much the same holds true
for the claim that diminished physical activity was a crucial factor.
Like cigarette smoking, the use of automobiles was not common until
the 1920s, and during the depression of the 1930s remained a luxury.
Life for most Americans became more sedentary toward the end of
the twentieth century. Yet during these decades mortality from CHD
was declining. In a careful analysis of the major variables associated
with CHD, Reuel A. Stallones observed that “hypertension does not
ªt the trend of the mortality from ischemic heart disease at all; physi-
cal activity ªts only the rising curve, serum cholesterol ªts only the
falling curve and only cigarette smoking ªts both. In no case is the ªt
as precise as one would like.”23

Comparative data from other countries also fail to sustain the
claim that risk factors such as high-fat diets explain CHD mortality.
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Throughout southern Europe, for example, heart disease death rates
have steadily declined while animal fat consumption has steadily
risen because of increasing afºuence. Some epidemiologists, as a mat-
ter of fact, have suggested that national differences may reºect the
availability and consumption of fresh produce year round. Scotland
and Finland have high rates of CHD; its citizens eat high-fat diets but
consume relatively little in the way of fresh vegetables and fruits.
Mediterranean populations, by contrast, consume large amounts of
fresh produce year round. To University of Cambridge epidemiolo-
gist John Powles, the antifat movement was founded on the notion
that “something bad had to have an evil cause, and you got a heart
attack because you did something wrong, which was eating too much
of a bad thing, rather than not having enough of a good thing.”24

Risk factors are at best associations and do not necessarily explain
the epidemiological patterns in time and space. Changing disease
concepts, moreover, complicate the problem of measuring variations
in incidence and prevalence. Advances in diagnostic technology, for
example, have led to overestimation of the prevalence of many dis-
eases and increased interventions of dubious beneªt. Sophisticated
imaging and laboratory technologies have determined that about a
third of adults have evidence of papillary carcinoma of the thyroid,
40 percent of women in their forties may have ductal carcinoma in
situ of the breast, and 50 percent of men in their sixties have
adenocarcinoma of the prostate. Yet most of these individuals will
not develop clinical forms of the disease, and treatment in such cases
can result in harm.25 Moreover, numerous epidemiological studies are
severely limited by methodological inadequacies, and often fail to
shed light on pathological mechanisms. A survey of the literature,
Alvan R. Feinstein observed, found that “56 different cause-effect re-
lationships had conºicting evidence in which the results of at least
one epidemiologic study were contradicted by the results of another.
About 40 more conºicting relationships would have been added if the
review had included studies of disputed associations between individ-
ual sex hormones and individual birth defects.”26 The decline of rheu-
matic heart disease offers a contrasting example. Risk factors and
even antibiotic therapy played minor roles at best in its disappear-
ance, which probably followed the lessened virulence of the Group A
streptococcus.

Yet the hold of the risk-factor hypothesis remains powerful. In dis-
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cussing declining cardiovascular mortality, William B. Kannel and
Thomas J. Thom conceded that “no one has yet established a con-
vincing ªt of trends for any risk factor with cardiovascular mortality
trends.” Nor was it possible to “directly associate speciªc improve-
ments in cardiovascular disease prevention and treatment with the
mortality decline.” Conceding that the inºuences of altered behav-
iors, medical treatment, and prevention were “incomplete, indirect,
and equivocal,” they nevertheless suggested that they had “indeed
contributed to the decline in mortality.”27

The risk-factor theory is by no means the only explanation of the
rise of CHD after 1900. In England David Barker was puzzled by the
fact that CHD was a common cause of death among men who had
low-risk characteristics. He ultimately pioneered the concept that fe-
tal undernutrition during critical periods of development in utero and
during infancy led to permanent damage that increased susceptibility
to CHD and other chronic illnesses in adult life. He found that areas
with the highest rates of neonatal mortality in the early twentieth cen-
tury also had the highest rates of low birthweights. Barker then sug-
gested that impaired fetal growth among those who had survived in-
fancy predisposed them to CHD in later life. Low-birthweight
infants, moreover, were at increased risk for hypertension, lung dis-
ease, and high cholesterol. The search for the causes of “Western”
diseases, Barker noted, focused on the adult environment and ignored
the childhood environment. He attributed the emphasis on the adult
environment in part to the fact that most environmental models had
their origin in the epidemiological studies dealing with the effects of
cigarette smoking. Coronary heart diseases, he suggested, “may turn
out to be the effect of the intrauterine or early postnatal environ-
ment.”28 The theory that adult disease may have fetal origins is in-
triguing, but the mechanism and supportive evidence are not at this
time persuasive.

Recent research on CHD has also begun to focus on the possible
role of infections. It has long been known that individuals with ath-
erosclerosis and its clinical complications of unstable angina, myo-
cardial infarction, and stroke have elevated markers of inºammation.
Whether or not chronic inºammation is a cause or a result of athero-
sclerosis remains unknown. Nevertheless, there are some indications
that certain chronic infections caused by Chlamydia pneumoniae and
cytomegalovirus (as well as other infectious agents) may be etiologi-
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cal factors. Potential mechanisms may include vessel wall contamina-
tion, which could result either in direct damage or in indirect damage
by initiating an immunologic response. Chronic infection may also
assist in the development or destabilization of atherosclerotic
plaques. It may be a coincidence, but the decline in atherosclerosis-
related deaths corresponded with the introduction of antibiotic ther-
apy after 1945. Whether infections play a role in the etiology of CHD
remains a controversial issue.29

That CHD may be related to infections is not as novel as ªrst ap-
pears. Until the 1980s peptic and duodenal ulcers were attributed to
gastric acidity, stress, smoking, alcoholic consumption, and genetic
predispositions even though in 1946 it was successfully treated at
Mount Sinai and the New York Hospital by an antibiotic (aureomy-
cin). But for unknown reasons–perhaps because of the prevailing par-
adigm that peptic ulcer was a noninfectious disease—a successful em-
pirical treatment never entered clinical practice. In the 1980s the
Helicobacter pylori bacterium was identiªed as one of the causal ele-
ments. Though initially disregarded by clinicians, this ªnding ulti-
mately led to a partial reconceptualization of peptic and duodenal ul-
cer and to the use of antibiotic as well as traditional therapies.
Whether research on CHD will follow a similar path is as yet unclear.
At present it is possible to diagnose and manage CHD by such means
as bypass surgery, angioplasty, stents, and drugs. In general these
medical technologies improve the quality of life even if they do not
for the most part extend it. The etiology of CHD, however, remains
shrouded in mystery.30 In noting the decline in heart disease mortality,
Lewis Thomas admitted:

No one seems to know why this happened, which is not in itself sur-

prising since no one really knows for sure what the underlying

mechanism responsible for coronary disease is. In the circumstance,

everyone is free to provide one’s own theory, depending on one’s

opinion about the mechanism. You can claim, if you like, that there

has been enough reduction in the dietary intake of saturated fat, na-

tionwide, to make the difference, although I think you’d have a

hard time proving it. Or, if you prefer, you can attribute it to the ep-

idemic of jogging, but I think that the fall in incidence of coronary

disease had already begun before jogging became a national mania.

Or, if you are among those who believe that an excessively competi-
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tive personality strongly inºuences the incidence of this disease, you

might assert that more of us have become calmer and less combative

since the 1950s, and I suppose you could back up the claim by sim-

ply listing the huge numbers of new mental-health professionals,

counselors, lifestyle authorities, and various health gurus who have

appeared in our midst in recent years. But I doubt it, just as I doubt

their effectiveness in calming us all down.31

Like diseases of the heart, cancer presents enigmas. In 1900 malig-
nant neoplasms accounted for perhaps 3.7 percent of all deaths and
ranked sixth as a cause of mortality. The proportion of deaths from
cancer began a gradual rise, and by 1940 was ranked second and ac-
counted for 11.2 percent of mortality. In 1960, 1980, and 1998 the
shares were 15.6, 21, and 23 percent, respectively. Of 2.34 million
deaths in 1998, about 541,000 were from malignant neoplasms.32

Rates of cancer mortality, however, have remained relatively sta-
ble. In 1950 the rate was 125.2 per 100,000. Over the next half-
century there were slight ºuctuations, but in 1998 the rate was essen-
tially the same (123.6), despite the development of a myriad of
therapies. As in the case of heart disease, mortality from cancer was
related to age. Between birth and age 24 the rate in 1998 ranged from
2.1 for those under 1 year to 4.6 in the 15–24 group. There were
gradual rises in the 25–34 (11.3) and 35–44 (38.2) groups, and accel-
erating rates in the next four age groups (132.3, 383.8, 841.3, and
1326.3, respectively). The increase in the number of cancer deaths
was in part a reºection of the fact that far more individuals survived
infancy and youth and lived a relatively long life.33

Statistical data, however, reveal little about a disease that has
aroused profound fears and anxieties. Cancer, of course, is not a new
disease; it has been found in mummies. But despite its ancient lineage,
it has remained somewhat of a mystery. For precisely this reason, par-
adoxically, competing theories about its nature and etiology were
plentiful in the early twentieth century. Some argued that it was a
contagious disease caused by germs; some insisted that it was inher-
ited; some thought it related to the rise of industrial civilization; some
suggested that it was caused by emotional or mental stress; and oth-
ers believed that various forms of irritation predisposed tissue to can-
cerous growth. The seeming inability of physicians to treat most
forms of cancer also led to a proliferation of therapies. In 1913 the
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American Society for the Control of Cancer (later the American Can-
cer Society) was created to educate the public about the importance
of early detection and surgery. Nearly a quarter of a century later a
congressional act created the National Cancer Institute, which after
World War II enjoyed phenomenal growth. Indeed, by the late 1960s
a powerful lobby had declared “war” on cancer, leading to the pas-
sage of the “war on cancer” act of 1971.34

As research into the mysteries of cancer proliferated after 1945, so
did explanations. There were, of course, precedents to draw upon. In
1775 Percivall Pott noted that young English chimney sweeps often
developed scrotal cancer, which he attributed to inºammation caused
by soot. In 1910 Peyton Rous demonstrated that chicken sarcoma
could be reproduced by a ªlterable virus. The major emphasis in
postwar America, however, was on the effect of carcinogens, includ-
ing radiation, air pollution, occupation, food additives, exposure to
sunlight, and various chemicals. At the same time risk-factor expla-
nations that emphasized diet and smoking proliferated.35 The thera-
peutic armamentarium also multiplied, and surgical intervention was
augmented by chemotherapy and new forms of radiation that were
effective against certain types of cancers.

The expressions of hope that were so prevalent in the latter part of
the twentieth century were accompanied, ironically enough, by rising
fears. Indeed, cancer became a metaphor to explain innumerable in-
dividual and societal problems. “When it comes to cancer,” noted an
editorial by a leading medical writer in the prestigious New England
Journal of Medicine in 1975, “American society is far from rational.
We are possessed with fear . . . cancerphobia has expanded into a
demonism in which the evil spirit is ever present, but furtively viewed
and spoken of obliquely. American cancerphobia, in brief, is a disease
as serious to society as cancer is to the individual–and morally more
devastating.”36

What is cancer? As in the case of many other long-duration ill-
nesses, it is much easier to describe its pathology than its etiology.
Cancerous cells are undifferentiated and concerned only with their
own growth and hence disregard the needs of the organism. Unlike
normal cells, which are limited to a ªxed number of divisions, cancer
cells can divide for an unlimited number of generations. Often they
break away and seed new colonies at distant sites; these metastases
add to the damage. Ultimately the organism perishes as organ func-
tions are destroyed. Recent work in molecular biology has begun to
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unravel some of the mysteries of cancer. The mammalian genome
contains tumor-suppressor genes as well as proto-oncogenes. The lat-
ter are essentially accelerators and the former brakes in cell growth.
Excessive cell growth can result from a defect in either. A genetic acci-
dent–either random or induced by a carcinogen–transforms their
function and distorts the normal process of cell growth and differen-
tiation.37

Contrary to popular belief, the genesis of cancer is often a slow
process; years if not decades can pass before the disease becomes
symptomatic. The example of colorectal cancer (which ranks as the
second most common cause of cancer death) is instructive. The natu-
ral progression of the disease is slow, often taking between twenty
and forty years. At the outset epithelial cells lining the bowel wall
proliferate excessively. In the second stage they thicken. Subsequently
these thickenings protrude into the cavity of the colon, resulting in
small polyps. These growths are not life threatening, but later some
evolve into true malignant cells, obstruct the colonic tube, invade the
underlying muscle wall, and eventually metastasize to other parts of
the body. Recent research has revealed that each stage is accompanied
by a genetic change. Early polyps follow the loss of a tumor-suppres-
sor gene. The appearance of mature colorectal carcinomas is depend-
ent on several genetic changes plus mutant forms of another gene.38

Unlike those for coronary heart disease, cancer mortality rates
seem to have remained relatively stable during the past century.39 Yet
the overall cancer mortality rate is not necessarily an accurate barom-
eter. Rates for speciªc cancers have changed dramatically over time.
Moreover, there are considerable variations in mortality based on
sex, ethnicity, race, class, age, and geographic location.40 Such varia-
tions make it extraordinarily difªcult to provide deªnitive statements
about the etiology of what may be very different kinds of diseases
even though they are all subsumed under a single general category.

Between 1930 and 1965 age-adjusted mortality rates from all can-
cers increased among white and African-American males and non-
white females, but declined among white females. The greatest in-
crease was among African-American males. A number manifested a
consistent decline, including cancer of the bone, stomach, uterus, and
cervix. Pancreatic cancer, particularly among those 45 or older,
showed a decided increase, as did cancers of the urinary organs, kid-
ney, ovaries, and intestines, but especially the lung. Cancer of the
prostate declined for those under 65 and remained stable or increased
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for those over 65. Breast cancer mortality among women remained
more or less stable while increasing among African-American fe-
males. The data on race and neoplasms, however, did not take socio-
economic class into account, thus limiting their usefulness.41

Many of the trends of cancer mortality remained more or less con-
stant during the last third of the twentieth century. Lung cancer was a
notable exception. Between 1960–1962 and 1990–1992 mortality
from lung cancer among males increased 85 percent, from 40.2 to
74.4 per 100,000; after 1992 a slight decline became evident. Female
rates leaped from 6.0 to 32.3, an increase of 438 percent. Indeed,
overall mortality from cancer would have shown a slight decline had
it not been for the increase in lung cancer. Although mortality from
melanoma of the skin and multiple myeloma also showed large per-
centage increases, the number of cases was relatively small.42

What accounts for the stability of overall cancer mortality as well
as changes in the rates for particular neoplasms? As in the case of
CHD, the answer is by no means self-evident. There is general agree-
ment that certain cancers have external causes. Lung cancer, for ex-
ample, is clearly related to smoking even though other cofactors may
play a role. In general, lung cancer was not signiªcant in the early
twentieth century, when tobacco consumption was low. In 1880, for
example, the average cigarette smoker consumed .047 pound of
unstemmed tobacco (before the removal of stems). There was a grad-
ual rise in usage; as late as 1914 consumption was .82 pound. Shortly
thereafter consumption began a steady rise; the ªrst peak in usage
came in 1953, when the average cigarette smoker over the age of 14
consumed 10.46 pounds, or 3,558 cigarettes, per annum. In 1979 the
average smoker age 18 and over consumed 33.5 cigarettes per day.43

By 1930 mortality from lung cancer had begun a steep rise that
would not be reversed for more than half a century. In 1992 nearly
521,000 individuals died from malignant neoplasms; lung cancer ac-
counted for 28 percent of these deaths. After World War II epidemio-
logical data and pathological evidence began to conªrm the associa-
tion between smoking and lung cancer even though the precise
mechanism was unknown.44 That other substances and behaviors are
involved in speciªc cancers is also clear. Asbestos, certain industrial
chemicals, prolonged exposure to sunlight, and ionizing radiation all
have carcinogenic qualities, although the numbers of people exposed
are far smaller than the number of cigarette smokers.
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The etiology of most cancers and of changes in prevalence and
mortality rates, however, remains unclear. Consider the case of gas-
tric cancer. Before World War II gastric cancer was the leading cause
of cancer mortality in males and the third in females. But by 1930 a
decline in mortality appeared that persisted for the rest of the century.
In 1960 it had fallen to sixth place, and in 1992 it ranked ninth. Be-
tween 1962 and 1992 the number of deaths fell from 19,378 to
13,630 even though population had increased. Other industrialized
nations experienced a comparable decline, although there were con-
siderable variations in rates.45

What is the reason for this dramatic decline? There is no evidence
that new treatments played a role; surgery remained the only option
and was effective only if the tumor was conªned to the mucosa (lin-
ing) and submucosa. Nor was there any change in survival rates after
diagnosis. Since the decline in mortality from gastric cancer was in-
ternational, those who have studied the disease assume that the major
etiologic inºuences were environmental rather than genetic, and that
changes in referral, diagnosis, and treatment played no role. Of all
environmental factors, diet was the focus of most attention. High-
carbohydrate diets, nitrates and nitrites, and salt were implicated as
potential etiologic factors, whereas the consumption of vegetables
and fruits (and therefore an increased intake of vitamins C, E, and A)
was associated with decreased risk. Yet the persistence of wide varia-
tions in mortality rates and diets among countries renders such expla-
nations problematic at best. More signiªcantly, the decline in mortal-
ity antedated dietary change, which in any case would have taken at
least two decades to make its inºuence felt. Like the decline in mor-
tality from CHD, the decline in mortality from gastric cancer remains
a puzzle that epidemiological studies have failed to explain.46

In fact the etiology of most cancers remains largely unknown. Nev-
ertheless, environmental explanations dominate both popular and
professional beliefs. The striking relationship between smoking and
lung cancer, as well as evidence that exposure to a relatively small
number of chemicals and radiation can also result in malignancies,
fostered the emergence of an explanatory model that emphasized an
environmental and behavioral etiology for most cancers. Yet the
evidence to demonstrate such linkages in many cases was hardly per-
suasive.

Richard Doll, who played a signiªcant role in illuminating the risks
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of smoking, extended the environmental interpretation of cancer eti-
ology in dramatic fashion. Cancer, he and a colleague wrote in 1981,
“is largely a preventable disease.” More than two-thirds (and per-
haps more) of all cancers were due to smoking and diet, while occu-
pational hazards, alcohol, food additives, sexual behavior, pollution,
industrial products, and medical technology played very minor roles.
Doll gathered comparative data that revealed differential incidence
rates for speciªc cancers in various countries. Only diet, he insisted,
could explain such differences. More recently Graham A. Colditz has
argued that with “population-wide increases in levels of physical ac-
tivity and folate intake, and with reductions in alcohol intake, adult
weight gain and obesity, red meat consumption, and smoking, up to
70% of colon cancer could be avoided.”47

The effort to link cancer to diet, carcinogens, and behavior–which
has been central to the campaign to prevent and control the disease–
has been rooted largely in belief and hope rather than fact. Smoking
is the one notable exception. Other proven carcinogens such as asbes-
tos and high-level radiation hazards other than solar ultraviolet rays
affected relatively few individuals. The myriad epidemiological stud-
ies of the relationship of diet and behavior to the genesis of cancer–
which tended to give results that were constantly changing and usu-
ally contradictory–have generally been based on questionable meth-
odologies.48

Prevention of cancer in the latter half of the twentieth century re-
mained an elusive but persistently popular goal. Prevention, after all,
supported values that placed a premium on individual responsibility
for one’s own health and well-being.49 The alternative–that the etiol-
ogy of cancer was endogenous and not necessarily amenable to indi-
vidual volition–was hardly an attractive explanation. It is entirely
plausible, for example, that cancer is closely related to aging and ge-
netic mutations, which together impair the ability of the immune sys-
tem to identify and attack malignant cells and thus permit them to
multiply. If there is at present no way to arrest the aging process, then
cancer mortality may be inevitable. Moreover, some of the genetic
mutations that eventually lead to cancer may occur randomly, and
thus cannot be prevented.

There is also little evidence that overall cancer mortality has been
appreciably reduced either by screening to detect the disease in its
early stages or by a variety of medical therapies.50 The result has been
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an intensiªed interest in prevention. John C. Bailer III and Elaine M.
Smith, who tracked cancer mortality over several decades, empha-
sized the failure to ªnd effective therapies. “Age-adjusted mortality
rates,” they noted in 1986, “have shown a slow and steady increase
over several decades, and there is no evidence of a recent downward
trend. In this clinical sense we are losing the war against cancer.” A
decade later Bailer and Heather L. Gornick found little improvement
even though there had been changes in the incidence and mortality
rates of speciªc malignancies. Indeed, the death rate in 1994 was 2.7
percent higher than in 1982, the last year covered in the 1986 article.
In 1986 Bailer and Smith wrote that thirty-ªve years of intensive ef-
fort to focus on improving treatment “must be judged a qualiªed fail-
ure.” Twelve years later Bailer and Gornick saw “little reason to
change that conclusion.” “The best of modern medicine, they con-
cluded, “has much to offer to virtually every patient with cancer, for
palliation if not always for cure . . . The problem is the lack of sub-
stantial improvement over what treatment could already accomplish
some decades ago. A national commitment to the prevention of can-
cer, largely replacing reliance on hopes for universal cures, is now the
way to go.”51

261no final victory

Age-adjusted cancer mortality rates by gender, 1950–1998

Total population



Diseases of the heart and malignant neoplasms were not the only
long-duration diseases that played a role in shaping health indicators.
Cerebrovascular diseases, chronic pulmonary obstructive diseases, di-
abetes mellitus, severe and chronic mental diseases, and many others
too numerous to mention played much smaller direct roles in mortal-
ity but were nevertheless responsible for a considerable share of mor-
bidity.

Diabetes mellitus, for example, was the eighth leading cause of
death in 1998, accounting for 3 percent of total mortality. There are
two forms, affecting different populations. Type I (insulin-dependent)
diabetes appears at an early age. Type II (non-insulin-dependent) dia-
betes is found among people over the age of 30. The prevalence of
Type I (which is more readily identiªable) was estimated to be about
1.1 per 1,000 among those under the age of 17. Though accounting
for a small proportion of total mortality, Type II diabetes affects large
numbers of people, accounting for more than 90 percent of diabetes
mortality. Nor does the disease exist in isolation; it is closely related
to heart and kidney disease and blindness and is a leading cause of
amputation.

From 1965 to 1975 the share of known diabetics in the population
increased from 1.5 to 2.3 percent. Moreover, the prevalence in-
creased by age; the rate in the age 60–74 group was more than twice
that of the 40–59 group. Whether the incidence of the disease was in-
creasing, however, is problematic. There is some evidence that there
has been a decline in the proportion of undiagnosed diabetics.
Changing diagnostic criteria also complicate the picture.

Like CHD and cancer, the precise etiology of diabetes remains un-
clear. Genetic factors appear to play some role, but the emphasis has
been on risk factors, particularly for Type II. Obesity, high-caloric di-
ets with a high proportion of fat and simple carbohydrates and low
amounts of dietary ªber, and low levels of physical activity have been
associated with Type II. Nevertheless, this form of the disease has
also been found among those who are not obese. Individuals with ei-
ther Type I or Type II have decreased life expectancy and numerous
other health problems.52

The experiences of the Navajo Indians are suggestive of the com-
plexity posed by non-insulin-dependent diabetes. As late as the 1960s
they had a very low prevalence of the disease. Their traditional diet
was high in ªber and complex carbohydrates and low in simple sug-
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ars, fat, and calories. Beginning in the 1930s, overgrazing and soil
erosion prompted the federal government to mandate a substantial
reduction in the number of their livestock. Thereafter the Navajos re-
lied increasingly on prepared foods. Their intake of ªber and com-
plex carbohydrates decreased while that of fat and simple sugar in-
creased. Dietary changes were accompanied by lower activity levels,
and obesity became more common. By 1980 the diabetes-associated
death rate was 40 percent higher than the national average. Using the
experiences of the Navajos to explain the prevalence of Type II diabe-
tes in other populations, however, is problematic. It is unclear, as Da-
vid Weatherall has observed, why the disease is so common among
American Indians, as well as Melanesians and Polynesians. Indeed,
“it has become apparent that there are probably several other types
of diabetes, some of which are also conªned to certain racial
groups.”53

Though not a signiªcant direct cause of mortality, serious and
chronic mental illnesses affect large numbers of people. Accurate epi-
demiological data are hard to come by, in part because concepts of
mental disorder are so ºuid. Nevertheless, 1990 estimates of serious
mental illnesses among persons aged 18 and older ranged from 7 to
13 million. The disabilities of people with severe and persistent dis-
orders frequently exceed those with chronic physical conditions.
Schizophrenia–the most serious mental disorder–often results in
nearly total disability. Studies of depressive symptoms indicate that
they can be more debilitating than diabetes, arthritis, gastrointestinal
disorders, and back problems in terms of physical and social func-
tioning. Unlike many illnesses that are concentrated in older age
groups, serious mental disorders are distributed throughout the adult
population. As with many other long-duration illnesses, their etiol-
ogy remains unknown.54

Heart disease, cancer, diabetes, and other chronic degenerative or
long-duration illnesses, many of which are associated with age, are
also associated with high rates of disability. Not all disabilities, to be
sure, result from illnesses; developmental and injury-related disabili-
ties are not necessarily the consequence of disease. Many long-lasting
pathologies—including osteoarthritis, cancer, heart disease, and dia-
betes—increase the risk of disability. Indeed, 1990 estimates of dis-
ability indicated that 35 million Americans, or one in seven, had a
physical or mental impairment that hampered their daily activities,

263no final victory



and perhaps 9 million were unable to work, attend school, or main-
tain a household.55

Physicians could diagnose many of the clinical symptoms associ-
ated with long-duration illnesses and provide palliative therapies that
improved the quality of life if not longevity. Yet efforts to explain the
long-term trends of these and other diseases generally lacked a solid
evidentiary foundation. Epidemiological studies, however valuable,
shed little or no light upon complex physiological mechanisms.
Hence etiological explanations tended to be based more on opinion
than on empirical evidence. That more Americans at the end of the
twentieth century were living longer and in most cases healthier lives
than their early twentieth-century predecessors was obvious. But the
precise reasons for the changes in mortality and morbidity rates (and
therefore life expectancy) remained murky.56

▼ ▼ ▼

The preoccupation with cancer, heart disease, and other long-dura-
tion illnesses during the second half of the twentieth century some-
times overshadowed other threats to health. After World War II, for
example, the introduction of antibiotic therapy fostered a belief that
infectious diseases–historically the major elements in mortality–
would no longer play as decisive a role in either mortality or morbid-
ity. The development of vaccines to prevent many early life diseases
added to this belief. Infectious diseases might cause transient discom-
fort, but would never again become major threats to health or life.

The belief that infectious diseases no longer posed serious threats,
however, rested on a slippery foundation. Antibiotic therapy, for ex-
ample, was effective only against bacterial infections. Predictions
about its efªcacy, moreover, failed to take into account the evolution
of resistant strains. Toward the end of the twentieth century, for ex-
ample, multidrug-resistant strains of the tubercle bacillus had
emerged.57 More important, many infectious diseases were of viral
origin, against which antibiotic therapy was ineffective. Conse-
quently, infectious diseases continued to play a signiªcant direct role
in morbidity and perhaps an equally important if indirect role in
mortality.

The history of inºuenza is illuminating. After the pandemic of
1918–19 the disease followed an irregular but cyclic pattern. From
the 1950s through the 1970s epidemics with much higher than usual
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mortality appeared at roughly ten-year intervals. In “normal” years
inºuenza (and pneumonia) accounted for 3 or 4 percent of total mor-
tality. The pandemics of 1957 and 1968 were marked by sharply ele-
vated mortality rates. In 1957 there were 70,000 more deaths than
expected, and in 1968 34,000. The highest attack rates occurred
among school children, who played a signiªcant role in the spread of
the virus; the highest mortality rates were among the elderly. Vaccina-
tion against the inºuenza virus between epidemics conferred only
partial immunity because of its rapid mutation.58

Despite sophisticated surveillance systems, it was virtually impossi-
ble to predict either the severity or the appearance of an inºuenza
pandemic. The reason is not complex. Inºuenza viruses constantly
circulated among avian species and were periodically transmitted to
other species, where genetic reassortment took place, thus transform-
ing their virulence. The abortive inºuenza epidemic of 1976 demon-
strated the limits of medical prediction. In that year a young soldier
at Fort Dix, New Jersey, died of a strain of inºuenza virus anti-
genically related to the strain implicated in the 1918–19 pandemic.
This particular strain had been absent from the United States since
1930. Consequently, the entire population of the United States under
the age of 50 appeared to be susceptible. The scientiªc community
was itself divided on a course of action. For a variety of complex rea-
sons, President Gerald Ford and the Congress agreed on legislation
providing for universal vaccination. Not only did the pandemic fail to
materialize, but the effort to vaccinate an entire nation encountered a
myriad of unforeseen problems. Moreover, the vaccine employed
proved responsible for a signiªcant increase in cases of Guillain-Barré
syndrome, a paralytic disorder that can sometimes be fatal.59

The spread of inºuenza, like that of many other infectious diseases,
was to a signiªcant extent shaped by human factors. Crowding, the
increased density of susceptible hosts, the domestication of animals,
and the movement of people all played roles in the dissemination of
inºuenza throughout the world, and few of these are amenable to hu-
man control. “Given the existence in the aquatic bird reservoir of all
known inºuenza A subtypes,” one authority has written, “we must
accept the fact that inºuenza is not an eradicable disease. Prevention
and control are the only realistic goals.”60

In the biological world a huge variety of both viral and bacterial
organisms (most of which are relatively benign) coexist. It is hardly
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surprising, therefore, that some pathogenic organisms continue to
survive in susceptible human host populations. The dissemination of
these pathogens is often shaped by the organization, technology, and
behavior of human beings. Moreover, the means of dissemination
may be related to virulence levels. Rapid dissemination through the
population, for example, may increase virulence. Pathogens some-
times lose viability in the external environment. Those that pass
quickly from one host to another, by contrast, often retain high viru-
lence levels.61 Two examples—Legionnaires’ disease and diseases that
tend to be related to sexual behavior—demonstrate the validity of
some of these generalizations.

Soon after the Pennsylvania American Legion held its annual con-
vention at Philadelphia’s Bellevue-Stratford Hotel in July 1976, sev-
eral members came down with a severe pneumonia. Ultimately 182
fell ill, 147 were hospitalized, and 29 died. Not until the following
January was the cause of the disease identiªed–a previously unknown
rod-shaped pathogen now called Legionella pneumophila. Since the
bacterium had unusual staining characteristics, it had remained un-
known, and deaths had been ascribed to other causes. It was subse-
quently determined that Legionnaires’ disease accounted for 1 to
8 percent of all pneumonias and about 4 percent of lethal hospital
pneumonias.

The pathogen’s natural habitat is lakes and rivers. In the case of the
Philadelphia outbreak, however, the source was aerosolized organ-
isms from evaporative condensers in the hotel’s air conditioning sys-
tem. There was no evidence that the disease was transmitted from
person to person. Retrospective immunologic and epidemiologic
studies indicated that the pathogen had been responsible for some
previously unexplained epidemics. In Philadelphia the outbreak of
Legionnaires’ disease was related to the modernization of an old ho-
tel and the introduction of central air conditioning. The episode illu-
minated the difªculty, if not the impossibility, of predicting the man-
ner in which pathogens are spread and the ensuing outbreak of
infectious disease.62

Sexually transmitted diseases (STDs) are numerous. Some are of
bacterial origin, some of viral. At present there are at least twenty-ªve
known infectious organisms that are transmitted primarily through
sexual contact, and secondarily through parenteral routes (e.g., blood
transfusions, intravenous drugs administered by contaminated nee-
dles). Women and adolescents are disproportionately affected.
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Before World War II syphilis and gonorrhea were the most feared
venereal diseases. Even as late as 1970, a study of venereal disease by
the American Public Health Association focused on syphilis and gon-
orrhea, with only a small section devoted to a few “minor” venereal
diseases. The introduction of antibiotic therapy after 1945 tended to
dissipate public fear. Rates for both syphilis and gonorrhea peaked
during World War II and then began to decline, largely because of
success in identiªcation and treatment (but partly because of a dimi-
nution in case ªnding activity). Nevertheless, annual incidence rates
remained high. In 1994 there were as many as 800,000 new cases of
gonorrhea and 101,000 of syphilis. There was, moreover, a sharp in-
crease in antibiotic-resistant cases of gonorrhea. In 1976 all gonor-
rhea infections were curable by penicillin; between 1987 and 1994
the proportion of resistant infections rose from 2 to 30 percent.63

After 1970 there was a sharp increase in the identiªcation of other
STDs. Between 1980 and 1995 eight new sexually transmitted patho-
gens were identiªed. It became clear, in addition, that sexual contacts
were the major route of adult transmission of some previously de-
scribed pathogens, notably the hepatitis B virus and cytomegalovirus.
The Centers for Disease Control and Prevention (more popularly
known as the CDC) estimated in 1993 that more than 12 million
Americans (3 million of whom were teenagers) were infected with
STDs each year. They accounted for about 87 percent of all cases re-
ported among the top ten most frequently reported infectious dis-
eases in 1995.64

The signiªcance of many STDs and their relationship to chronic
conditions later in life were often overlooked. Some STDs were
asymptomatic and therefore remained undetected. Others led to
chronic diseases years after the initial infection. They resulted in a va-
riety of clinical syndromes that had serious health consequences, in-
cluding cancers, infertility, neurologic damage, pelvic inºammatory
disease, low-birthweight infants, urethritis, and even death. Human
papillomavirus is associated with cervical and other genital and anal
cancers; herpes simplex results in genital ulcers; hepatitis B can lead
to chronic hepatitis, cirrhosis, and liver carcinoma; chlamydial geni-
tal infection can result in pelvic inºammatory disease. The conse-
quences for fetuses and the newborn were even more severe.65

However signiªcant their role in creating morbidity, most STDs–
unlike cancer–aroused relatively little public concern or anxiety.66

AIDS, which made a spectacular appearance in the early 1980s, was
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an exception. In 1981 cases of Pneumocystis carinii pneumonia and
Kaposi’s sarcoma were reported in previously healthy gay men, ac-
companied by an extraordinarily high death rate. Both were generally
found in humans with compromised immune systems. The following
year the disease had been named AIDS (acquired immunodeªciency
syndrome). Subsequently a retrovirus–human immunodeªciency vi-
rus (HIV-1)–provided the link between AIDS and HIV-1; the retro-
virus compromises the T-cells, a critical component of the immune
system. The disease is transmitted not only by sexual contact but by
blood from a pregnant mother to her fetus, by contaminated needles
used by intravenous drug users, and by transfusions. In the symptom-
atic phase, an impaired immune system renders individuals suscepti-
ble to a host of opportunistic infections and diseases that often prove
fatal.

The AIDS pandemic initially escaped detection because of its rela-
tively long incubation period, sometimes as long as a decade from the
initial infection to the appearance of clinical symptoms. By 1996 esti-
mates of the number of reported cases in the United States exceeded
500,000, with nearly 340,000 fatalities. In the aggregate it was not
among the ten leading causes of death. Among males aged 35 to 44,
however, HIV-1 infection in 1995 was the leading cause of death, and
the third leading cause among women in the same age group, ac-
counting for 23 and 11 percent of total mortality, respectively. In-
deed, by the early 1990s it was clear that AIDS was a pandemic; ac-
cording to some estimates nearly 30 million people worldwide had
been infected by 1997.67

The origin of AIDS remains uncertain, but whatever its origins, it is
clear that social factors played a key role in the pandemic. In the sec-
ond half of the twentieth century the intermingling of populations,
the use of intravenous drugs, and novel techniques of blood transfu-
sion combined to create conditions conducive to the spread of AIDS
and other STDs. Equally important were changes in sexual behav-
ioral standards that increased promiscuity among both homosexual
and heterosexual groups. Novel cultural and behavioral norms com-
bined with the belief that antibiotic drugs and more-effective birth-
control techniques had reduced the risk of disease and pregnancy to
facilitate sexual behavioral change. Indeed, there was evidence that
behavioral change among gay males had created health problems that
antedated the appearance of AIDS in this population subgroup. Be-
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tween 1958 and 1978, for example, there was a sharp increase in
amebiasis cases in New York City among homosexual males. An in-
testinal disorder, amebiasis is normally found in tropical areas with
poor sanitation. In New York City, however, it was spread by oral-
anal practices of sexually active persons. Had poor sanitation played
a role, the disease would have been distributed equally throughout
the population. In New York City, however, amebiasis was concen-
trated among male homosexuals living in well-deªned neighbor-
hoods.68

But social factors, however important, do not by themselves ex-
plain the AIDS pandemic. Complex biological mechanisms are also
involved. The AIDS virus, for example, is extremely variable and mu-
tates rapidly. It is entirely possible that in the past highly virulent
strains were eliminated because the death of an infected individual
broke the chain of transmissibility. Diseases that resulted from com-
promised immune systems, therefore, were relatively rare. Social,
medical, and behavioral changes after 1950, however, fostered rapid
transmissibility among virgin populations, thus permitting viral
strains with high virulence levels to maintain themselves.69 Moreover,
there is evidence that a variety of STDs (including chancroid, syphilis,
genital herpes, gonorrhea, chlamydia, and trichomoniasis) among the
heterosexual population increased the risk of HIV-1 infection.70

STDs remain a persistent problem because their causative patho-
gens survive in human hosts and are transmitted by intimate human
contact. There is a synergistic relationship between STDs and other
infectious diseases that exacerbates morbidity. Moreover, the tradi-
tional belief that the host-pathogen relationship evolves toward be-
nignity is not always accurate. Natural selection does not necessarily
lead toward equilibrium. Variations in host susceptibility and patho-
gen virulence, Paul W. Ewald has observed, “is a race between our re-
sistance to pathogens and pathogens resistance to us . . . As resistant
humans become more numerous, pathogens that are not controlled
by the human defenses are favored and they begin to prosper. In turn,
new resistance mechanisms emerge in hosts.” In short, the race is
neverending; adaptation and change proceed simultaneously.71

The startling emergence of the AIDS epidemic led to more-wide-
spread concern about “emerging infections.” The fear was that
pathogens–both known and unknown–could spread quickly through-
out the world. In the case of AIDS, behavioral elements played criti-
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cal roles in the dissemination of a disease that was–unlike plague and
inºuenza–largely preventable. The concept of emerging infections
also reºected a subordinate concern with resistant strains. Biomedical
and scientiªc leaders called for better international surveillance sys-
tems, accelerated research for vaccine and drug development, the
maintenance of a strong public health infrastructure, more careful de-
ployment of antibiotic drugs, and greater attention to the ways in
which human beings interacted and transformed their environment.
The evidence, according to a report prepared by the Institute of Med-
icine, indicated “that humankind is beset by a greater variety of mi-
crobial pathogens than ever before . . . Clearly, despite a great deal of
progress in detecting, preventing, and treating infectious diseases, we
are a long way from eliminating the human health threats posed by
bacteria, viruses, protozoans, helminths, and fungi.”72

Prepared by a group of distinguished scientists, the report hinted
that the prevention, control, and even elimination of infectious agents
was a distinct possibility, given the will and appropriate resources.
Such beliefs, as René Dubos once observed, reºect the age-old illusion
that a disease-free world is possible. All efforts to create a “self-
chosen pattern of life,” he wrote in a classic and inºuential book, “in-
volves many unknown consequences . . . The multiplicity of determi-
nants which affect biological systems limits the power of the experi-
mental method to predict their trends and behaviors.” That the risks
posed by pathogens can be partially limited is probable; that they can
be eliminated is dubious.73

This book’s focus on long-duration and infectious diseases,
whether of unknown or known etiology, provides a necessarily in-
complete portrait of the evolution of health patterns in late twentieth-
century America. Morbidity and mortality indicators are also shaped
by a variety of human activities that result in injury, disability, and
death. Curiously enough, the unavoidable and avoidable risks to
health and life, precisely because of their predictability, generally
aroused less public apprehension, whereas relatively isolated and sta-
tistically insigniªcant events were often transformed into public
health crises.

Consider, for example, the extent of trauma caused by intentional
and unintentional injuries. In 1998 unintentional injuries killed
nearly 98,000 people and accounted for 4 percent of total mortality.
Indeed, unintentional injuries were the leading cause of death of indi-
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viduals between ages 1 and 44. Within this category motor vehicle ac-
cidents accounted for about 45 percent of deaths and was the leading
cause of death among those aged 1 to 34. To be sure, motor vehicle
death rates, after rising dramatically in the early twentieth century,
fell from 23.3 per 100,000 in 1950 to 15.6 in 1998, but the number
of deaths remained high. Equally signiªcant, such accidents resulted
in serious injuries. Some population-based regional studies in the late
1970s and early 1980s estimated that 10 percent of emergency room
admissions were the result of motor vehicle accidents, which also ac-
counted for about 44 percent of brain and 56 percent of acute spinal
cord injuries. Yet motor vehicle accidents aroused relatively little
public concern or apprehension.74

The death rate from all unintentional injuries was highest among
the elderly, largely because of falls. In 1998 accidents were the sev-
enth leading cause of death among those 65 and older. Falls ac-
counted for nearly half of the 1 million visits to hospital emergency
departments by the elderly. Not only were they more likely to fall, but
when they did they were more apt to sustain a fracture, especially of
the hip.75

A comprehensive history of health patterns would also have to take
into account a variety of other diseases, as well as suicide, homicide,
violence, substance abuse, and speciªc and proven environmental
and occupational risks. Though accounting for considerable morbid-
ity, they play a much smaller role in mortality. The limitations of
space, however, preclude detailed analyses of these and other topics.

▼ ▼ ▼

At the beginning of the twenty-ªrst century life expectancy stood at
an all-time high. Indeed, the fastest-growing group in the population
was the very old (currently deªned as those over age 85). In 1900 this
group was not enumerated separately, but was included in the 65-
and-older category. In 1997, by contrast, the very old included more
than 3.8 million persons, and the Bureau of the Census projected that
by 2050 this group could be as large as 31 million.76 To be sure, the
gains in longevity were not equally distributed. Yet virtually all
groups were better off than their predecessors at the beginning of the
twentieth century.

To many Americans the gains in longevity and health appeared to
be the consequences of medical progress since World War II. Predic-

271no final victory



tions about future progress seemed to suggest that Ponce de León’s
fountain of youth might somehow become a reality. “If developments
in research maintain their current pace,” according to William B.
Schwartz, “it seems likely that a combination of improved attention
to dietary and environmental factors along with advances in gene
therapy and protein-targeted drugs will have virtually eliminated
most major classes of disease.” Moreover, a molecular understanding
of the process of aging could result in ways of controlling its prog-
ress. Conceivably, “by 2050, aging may in fact prove to be simply an-
other disease to be treated.”77

Schwartz’s optimism was by no means idiosyncratic; many shared
a faith in the redemptive authority of medicine. Indeed, the presence
of numerous groups that lobbied for greater funding for research and
treatment of speciªc diseases suggested that many Americans be-
lieved that the very conquest of disease was a possibility, given will
and adequate resources. The war on disease required the same judi-
cious mix of people, resources, and technology that enabled the
United States to emerge the victor in World War II and meet the chal-
lenges of a new space age.

In the last edition of his classic work on infectious disease in 1972,
Sir Macfarlane Burnet, the distinguished Australian virologist and re-
cipient of the Nobel Prize in medicine, observed that “young people
today have had almost no experience of serious infectious disease.”
What about the future, he asked?

If for the present we retain a basic optimism and assume no major

catastrophes occur and that any wars are kept at the “brush ªre”

level, the most likely forecast about the future of infectious disease

is that it will be very dull. There may be some wholly unexpected

emergence of a new and dangerous infectious disease, but nothing

of the sort has marked the last ªfty years. There have been isolated

outbreaks of fatal infections derived from exotic animals as in the

instance of the laboratory workers struck down with the Marburg

virus from African monkeys and the cases of severe haemorrhagic

fever due to Lassa virus infection in Nigeria. Similar episodes will

doubtless occur in the future but they will presumably be safely con-

tained.

Burnet conceded that ecological changes could lead once again to the
emergence of infectious diseases with the potential to “play havoc in
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our crowded world.”78 Nevertheless, he and his collaborator looked
forward to a better future.

Burnet, of course, was both right and wrong. His prediction of the
emergence of “a new and dangerous infectious disease” was accurate,
but his belief that it could be “safely contained” was erroneous. Writ-
ing in 1972, he could not have predicted the extent of the AIDS pan-
demic. According to data compiled by the Joint United Nations
Programme on HIV/AIDS, nearly 22 million people worldwide had
died from the disease by 2000 (3 million in the year 2000 alone). As
many as 36 million people were infected with the virus by the begin-
ning of the twenty-ªrst century. Although the rate of new infections
may have stabilized, there were over 5 million newly infected persons
in 2000. Even with allowances for inºated prevalence and mortality
data, there was no doubt that the HIV virus represented a threat to
life of global proportions.

How realistic is the faith that diseases can be conquered? The his-
tory of predictions–medical and others–offers relatively little support
for such an optimistic view of the future. For several centuries numer-
ous individuals have provided estimates of the maximum number of
people that the Earth can support; all such estimates have proven
wrong.79 The same is true of population estimates by such agencies as
the Bureau of the Census. The census of 1940 reported a population
of 131 million. The bureau then estimated that by 1980 population
would reach 153 million. In fact the actual number for 1980 was
nearly 227 million.80 Such an error was not due to incompetence; it
simply reºected an inability to predict both the increase in the birth-
rate after World War II and the number of immigrants to the United
States. Most predictions, after all, are based on an extension of linear
trends into the future; they cannot take into account unforeseen de-
velopments.

In recent years the advances in molecular biology and genetics have
led to claims that in the near future it will become possible, in the
words of Leroy Hood, “to take DNA from newborns and analyze
ªfty or more genes for the allelic forms that can predispose the infant
to many common diseases–cardiovascular, cancer, autoimmune, or
metabolic. For each defective gene there will be therapeutic regimes
that will circumvent the limitations of the defective gene.” Medicine,
therefore, would move from a merely reactive to a preventive mode.
“This is truly the golden age of biology,” Hood concluded. “I believe
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that we will learn more about human development and pathology in
the next twenty-ªve years than we have in the past two thousand.”81

The historical record offers little to sustain such sanguine predic-
tions. Most contemporary diseases, as David Weatherall has noted in
a work critical of Hood and others, do not have a single cause; they
have “complex and multiple pathologies that reºect the effects of
both nature and nurture together with the damage that our tissues
sustain as we age.” Human systems are complex, interactive, and in-
volve large numbers of genes; there are multiple routes to a given dis-
ease. Thus the search for a single “magic bullet” to prevent or cure a
speciªc disease is likely to be futile.82

“Complete and lasting freedom from disease is but a dream re-
membered from imaginings of a Garden of Eden designed for the wel-
fare of man.”83 So wrote René Dubos more than forty years ago, and
his words remain as compelling as ever. Diseases may appear and dis-
appear; some may be amenable to human control, and others perhaps
not. Moreover, the disappearance of one category of disease invari-
ably sets the stage for the emergence of others. The faith that disease
can be completely conquered is at best a harmless and at worst a dan-
gerous utopian illusion

In our modern Western culture we have grown accustomed to the
belief that all things are possible and that humans can completely
control their destiny. History, however, suggests that we cannot al-
ways predict the unanticipated consequences of our actions.
Conªdence in our ability to control the world should be tempered by
a wise skepticism and a recognition of our limitations. This is not in
any way to suggest that we are powerless. Biomedical science, for ex-
ample, has much to offer in controlling and alleviating many diseases.
Yet we must be aware that the complexity of reality far exceeds our
very real abilities to understand and shape our world.

“And at the end [of life], what?” George H. Bigelow and Herbert
L. Lombard asked more than seventy years ago in an important study
of chronic disease. Their answer remains as relevant today as when it
was written.

Is it not that we would have, after a span of years passed in reason-

able serenity, a reduction to a minimum of the span of crippling and

terminal illness, and then a humane departure, which can certainly

be faced with more assurance than could an irrevocable guarantee
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of immortality here. If anything like the above can be accepted gen-

erally, we see that the complete elimination of sickness and death

may not be even theoretically desirable, but rather some conscious

and rational control of sickness and death . . . [The goal is not to]

entirely eliminate disease and death but . . . delay them and make

them more humane.84
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