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It is often assumed that indigenous people like
the Native Americans possessed a primordial con-
servation ethic that they abandoned as they partici-
pated in Western systems of commodification. If the
global ethnography of hunting and foraging people
in modern times is any guide, this assumption is er-
roneous. Restraint in harvesting wildlife is rare
among such people, who instead make choices that
maximize efficiency or promise high yields. More-
over, in the case of the North American Indians, the
hunt was ruled by culturally defined respect for prey
species which, properly approached in thought and
deed, gave themselves up for sustenance and use and
thereby gained the opportunity to be reborn to be
killed another day. For restraint to be practiced, this
indigenous belief in reincarnation had to be recon-
ciled with Western-style conservation.

Conclusion

Neither the antiquity of environmental change nor
the enormous scale of transformation in the modern
global environment should be in dispute. In some
cases, ancient and modern behavior produces simi-
lar results: Extinction of a species is forever, whether
at the end of the Pleistocene, on a Polynesian island
500 years ago, or in twentieth-century North Ameri-
ca. Moreover, some small-scale modern environ-
mental changes at least superficially mimic ancient
ones associated with the emergence of densely set-
tled village life based on domestication. The major
difference is one of scale, linked to population size
and technology: In the past, the changes were local
or regional; in the early twenty-first century they
have global potential. The tempo of change has also
risen markedly. Yet one should be humbled by the
fact that the consequences of ancient destructive
practices are often visible today—although noting
the irony that, in places like Greece, the long history
of environmental degradation produced the aesthe-
ticized landscapes that many now admire, in igno-
rance of their origin.

See also: Biogeography; Carrying Capacity; Ecological
Perspectives on Population; Hunter-Gatherers; Prehis-
toric Populations; Sustainable Development.
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SHEPARD KrECH III

EPIDEMICS

Epidemic diseases break out, reach a peak, and sub-
side; endemic diseases cause a relatively constant
amount of illness and death over time (see Figure 1).
Epidemic diseases can be new or normally endemic
to a community. They break out on a local level and
remain localized, or spread out in diffusion waves to
surrounding communities. Very large-scale epidem-
ics that strike several continents or the entire globe
are called pandemics. Although relatively infrequent,
pandemics are exceptionally disruptive; the econom-
ic, social, and demographic damage they do insures
that they receive the lion’s share of attention from
both contemporaries and historians.



Defining Epidemics

The most familiar epidemic diseases are propagated
by direct contact between infected and uninfected
persons, as is the case with tuberculosis, smallpox,
measles, polio, syphilis, and AIDS, among others.
But some of the most devastating epidemic diseases
were and are transmitted to human beings by insect
vectors, such as bubonic plague, malaria, typhus,
and yellow fever. Among the epidemic diseases
spread by water-borne pathogens are cholera, ty-
phoid, and dysentery. Some epidemic outbreaks do
not involve microorganisms at all; these common
vehicle epidemics can be caused by food-borne or
other toxins (e.g., ergotism). Under certain circum-
stances, even vitamin deficiency diseases like scurvy
(Vitamin C) or night blindness (Vitamin A) can
break out suddenly in certain populations. Every ep-
idemic disease has its own distinctive etiology, and
its own complex relationship with both natural and
social environments.

Epidemiologists identify epidemic outbreaks by
observing the statistical behavior of a specific disease
over time, based on the number of reported cases
and/or deaths the disease causes. In theory, if zero
cases of a specific disease are expected in a normal
year, then even one observed case can signal an epi-
demic and call for a public health response. This rea-
soning was used in 1976 to declare a national public
health emergency in the United States, based on a
single unexpected death from a type of influenza
that seemed similar to the 1918 outbreak.

By using statistical criteria alone, more and
more diseases have been perceived as taking epidem-
ic form. Around 1950, several chronic diseases were
classified as epidemics, including lung and breast
cancer and ischemic heart disease. Some slowly-
developing “social” diseases—like alcoholism and
drug addiction—and a few mental diseases like de-
pression have also been described as epidemics. But
instead of erupting and subsiding in a year or less,
chronic-, social-, or mental-disease epidemics rise
and fall over several decades. As a consequence, they
can only be observed by experts with access to high
quality morbidity and/or mortality data.

History of Epidemics

The existence of epidemics has been recorded since
the beginning of written history, and in all probabili-
ty they predate it. Just as epizootics (epidemic ani-
mal diseases) have always been part of the demogra-
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FIGURE 1
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SOURCE: Based on a graph in Gordis, Epidemiology (1996).

phy of animal populations, epidemics were part of
the evolution of human populations. It is widely
supposed that during the transition from hunting
and gathering to agriculture, when human beings
began to live in larger groups and at higher densities,
the frequency—and possibly the severity—of epi-
demics increased. Subsequently, the development of
cities made epidemic disease an even greater threat
to human life.

But knowledge about epidemics and mortality
in history is necessarily limited by the relative ab-
sence of reliable quantitative data. Although the
Black Death is one of history’s most famous and
well-researched epidemics, data problems have kept
everything about the epidemic controversial, except
for the fact that it arrived in Southern Europe in
1347 and spread to Northern Europe by 1352, Histo-
rians continue to disagree on whether or not the
“plague” was one disease or several. (Before the sev-
enteenth century, plague was still a generic concept
used in connection with any sudden outbreak of dis-
ease.) Accounts from the time often describe the
plague as killing the majority of the living. Most his-
torians, however, believe that about one third of Eu-
ropeans died in the first outbreak, although esti-
mates range from less than a fifth to more than two
thirds. Subsequently, major epidemics seem to have
erupted with sufficient frequency and intensity in
Europe that the continent’s population was cut in
half. Demographic recovery took two centuries or
more.

It was the continuing social and economic dis-
ruption caused by recurrent outbreaks of plague that
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led city officials in Europe, particularly in Renais-
sance Italy, to develop novel measures of disease
management, including the formal surveillance of
mortality. By 1500, several cities in [taly were track-
ing deaths on a week-by-week basis, and trying to
distinguish between those that were and were not
caused by plague. These data have been used to esti-
mate that, on average, plague outbreaks in the 1400s
and 1500s multiplied the normal number of urban
deaths by a factor of four to seven (Del Panta and
Livi Bacci 1979, p. 72). In Sienna, when the normal
death rate was about 35 per 1,000 per year, mortality
increased by a factor of five to ten during a plague
year (Livi-Bacci 2001, p. 39). In Florence, it has been
estimated that epidemic disease caused 38 percent of
the total number of deaths among girls under age 15
in the two centuries after the first outbreak of bu-
bonic plague (Morrison, Kirshner and Molho 1985,
p. 531).

The ancient Greek concept of epidemic was re-
vived in connection with increasingly sophisticated
disease surveillance systems, and was used by leading
physicians to speculate on the natural causes of any
sudden outbreak of disease. (Outbreaks of “influen-
za” received that name because university-educated
physicians once thought they were caused by astral
influences). Eventually all the other diseases thought
to be causes of death were tracked as well.

London followed the example of cities in Italy,
and by the early 1600s its officials had institutional-
ized the continuous surveillance of death and its
causes. Thus, when John Graunt (1620-1674) pub-
lished demography’s founding text in 1662 (Natural
and Political Observations Made Upon the Bills of
Mortality), he could draw on more than a half-
century of annual data on about 70 diseases that
were thought to be causes of death. The data made
it very clear that, while bubonic plague remained the
most lethal epidemic disease, smallpox epidemics
seemed to be getting worse. In 1665, London, with
a population of about 500,000, could still lose some
80,000 lives to plague, while Copenhagen lost 20,000
people out of its total population of 60,000 in 1711.

There were no more major outbreaks of bubon-
ic plague in Europe after the 1720s. Historians still
disagree about the relative importance of human
agency (particularly in the form of public health
measures) versus exogenous natural causes in its dis-
appearance. The evidence is inconclusive for Eu-
rope, but it is worth noting that outside Western Eu-

rope, in countries such as Russia, Turkey, Egypt,
China, and India, bubonic plague continued to
erupt on a large scale long after 1720. It ceased to do
so only after European-style public health measures
were adopted and enforced.

When T. R. Malthus published the first edition
of his essay on population in 1798, there was enough
mortality data—both urban and rural—to hypothe-
size about the role played by more ordinary epidem-
ics in the regulation of population growth. To Mal-
thus, sudden outbreaks of disease were just one of
a set of four mortality-related positive checks on
growth, the others being poverty, war, and famine
(which he regarded as the last and most deadly posi-
tive check). Subsequent historical research suggests
that before the twentieth century most deaths that
occurred during wars and famines were caused by
epidemic disease, not by battle casualties or starva-
tion. Since the poor are often (but not always) hard-
est hit by epidemic disease, there seems limited value
in distinguishing between poverty, war, famine, and
epidemic disease as separate checks on population
growth, at least before 1900.

Modern Study of Epidemics

Modern demographic historians tend to study epi-
demic disease as part of “crisis mortality,” those
sudden increases in deaths or death rates that were
a general feature of pre-modern mortality patterns.
In theory, mortality crises can be caused by natural
disasters as well as by wars, persecution, genocide,
and famine; but in practice most crises were caused
by epidemics, at least before the early twentieth cen-
tury. Using historical data, demographers have at-
tempted to gauge how much death rates must rise
above some “normal” or background level of mor-
tality in order to constitute a mortality crisis. No
agreement has been reached on how to measure ei-
ther “normal” or “crisis” mortality——especially in
cities, where death rates were exceptionally volatile.
Thus the relative importance of crisis mortality, and
by implication, epidemic disease, in keeping life ex-
pectancy levels low (below 40 years) before the mod-
ern era remains a matter of controversy.

In theory, the extent to which epidemics as mor-
tality crises can regulate population growth depends
on their frequency, amplitude, and duration. But
with respect to amplitude, using a high threshold to
identify a mortality crisis (for example, requiring
that the crisis death rate must be at least five times



the “normal” level) would mean that mortality cri-
ses (and, by implication, major epidemics) were too
infrequent to check population growth in most
places and times. In contrast, if death rates must
only exceed normal levels by 10 percent, then fre-
quent mortality crises (caused mostly by epidemics)
would clearly have been the major brake on popula-
tion growth in the past. In general, the importance
of mortality crises, or epidemics, cannot be assessed
independently of the demographic criteria used to
identify them.

The uncertainties connected with crisis mortali-
ty stimulated demographic research on all short-
term fluctuations in pre-modern populations, in-
cluding marriages and births as well as deaths. In
some localities, harvest failures could cause grain
shortages, rising prices, and (with a lag) rising death
rates, mostly in connection with epidemic disease.
But in other cases, a steep rise of grain prices has
been observed to lag behind the sharp rise in death
rates associated with an outbreak of epidemic dis-
ease. Historical research suggests that up to half of
all epidemics in early modern Europe broke out and
caused mortality crises for reasons unconnected to
harvest failures, high prices, or food shortages. The
implication is that some epidemics were Malthu-
sian—meaning that they were related to increasing
poverty and malnutrition—while others were not.

From a biological standpoint, this conclusion is
not surprising, since those diseases that take epidem-
ic form are differentially, not equally, sensitive to the
nutritional status of the individuals exposed. This
observation is relevant to the study of economic de-
velopment, where it is still widely but mistakenly as-
sumed that whenever per capita incomes rise, nutri-
tion will improve and death rates will fall
automatically without public health reforms. This
overlooks the extent to which economic develop-
ment stimulated urbanization, and thus the frequen-
¢y with which density-dependent, air- and water-
borne diseases broke out. The empirical evidence is
that death rates rose during Europe’s development,
despite rising income levels, until effective measures
were taken to control infectious diseases that often
took epidemic form.

During the twentieth century, the same story

- ¢an be told on a global scale: it is primarily the de-
- cline of the infectious and parasitic diseases as lead-
- ing causes of death that produced the global rise of
- life expectancy. These diseases were first targeted for
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control through public health measures because of
their close connection to epidemic outbreaks of dis-
ease and death. Wherever common epidemics were
prevented by effective measures of disease control,
death rates declined and remained relatively flat
from year to year.

The last traditional mortality crisis in the devel-
oped countries occurred in 1918 as part of a world-
wide pandemic of influenza. This one outbreak was
estimated to have caused more deaths in one year
than World War I did in several years. (Estimates
range from 20 to 40 million deaths caused by influ-
enza, versus 15 million for war-related losses). Nev-
ertheless, in America and Europe influenza was not
particularly lethal; many more people were infected
than died. In the United States, although one-third
of the population is estimated to have developed the
symptoms of influenza, at most less than 3 percent
of the infected died (Davies 1999, p. 219). Even so,
the influenza epidemic produced at least 500,000 ex-
cess deaths; as many as 650,000 if pneumonia cases
are included. Had death rates prevailing during the
epidemic continued, life expectancy levels in the
United States would have dropped by 12 years
(Noymer and Garenne 2000, p. 568). Instead, death
rates quickly returned to normal levels, and subse-
quently resumed their decline.

Despite the relative absence of mortality crises
in the last half of the twentieth century, new patho-
genic diseases (newly discovered, newly reportable,
or newly resurgent) have continued to turn up at the
rate of six to seven per decade (Karlen 1996, p. 6).
Most of these new epidemics caused few cases and
fewer deaths. Indeed, in most modern epidemics,
even those producing hundreds of thousands of
cases, so few die that life expectancy levels are not af-
fected. For example, an epidemic of dengue fever
broke out in Brazil in 2002. In the Rio de Janeiro
area alone, over 400,000 cases were reported. There
were fewer than 20 deaths.

While the twentieth century saw undeniable
progress in disease control, the twenty-first century
began in the shadow of an unusually deadly epidem-
ic disease. HIV-AIDS was discovered in the United
States; based on 31 suspicious deaths, it was declared
a new epidemic in 1981. Subsequently hundreds,
then thousands, of Americans began to die from the
disease. But unlike a classic epidemic disease, AIDS
fatalities in the United States took more than a de-
cade to reach their peak. By 1995 AIDS was causing
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50,000 deaths a year, but even this carnage was insuf-
ficient to appreciably increase the death rate at the
national level. With respect to the developed coun-
tries (and many developing ones), AIDS has not
been sufficiently deadly to prevent the continued rise
in life expectancy at birth.

In Sub-Saharan Africa, however, the scale of
HIV-AIDS deaths has been compared to that of the
bubonic plague. Because the data are often defective
or incomplete, it is hard to estimate the impact. Nev-
ertheless demographers have made valuable contri-
butions to the estimation of the impact of AIDS on
Africa’s future population growth, age-structure,
and fertility, as well as on mortality. United Nations
estimates for 1995 through 2000 indicate that in 35
highly-affected African countries, life expectancy at
birth is about 6.5 years lower than it would have
been in the absence of AIDS. In the 11 worst-affected
countries, life expectancy at birth may drop to 44
years by 2005-2010, instead of reaching 61 years.

As the tragic social and economic implications
of the HIV-AIDS epidemic unfold in the twenty-first
century, demographers reflect that epidemic disease
has long been a major force in human demographic
history. It is possible that research on earlier epidem-
ics may offer valuable insights into the continuing
threat posed by both epidemic disease and mortality
crises to human welfare.

Further Reading

Epidemics in Europe have received the most histori-
cal attention. L. Del Panta (1980) has reconstructed
major epidemics in various Italian cities over five
centuries. J. Biraben (1975) studied epidemics in
early modern France. English epidemics are the sub-
ject of C. A. Creighton’s classic, mostly descriptive,
two volume history (1891). E. A Wrigley and R.
Schofield’s Population History of England (1981: Part
2, Sections 8 and 9) takes a more quantitative ap-
proach, and focuses on smaller-scale outbreaks in
England, as do S. Scott and C. Duncan (1998). Re-
cently, more research has been done on epidemics
outside Europe: China (C. Benedict, 1996); Japan
(A. Janetta, 1987), India and the Near East (S. Watts,
1997). For China, traditional sources have been used
to compile a list of hundreds of major epidemics oc-
curring between 243 B.c.E. and 1911 c.e. (W. Mc-
Neil, 1976). But the data available are not sufficiently
accurate or detailed to permit detailed comparative
work until the late nineteenth and early twentieth

centuries (P. Cliff, P. Haggett, and M. Smallman.
Raynor, 1998).

See also: AIDS; Black Death; Disease and History; Epi-
demiological Transition; Famine, Concepts and Causes
of; Health Transition; Influenza; Mortality Decline.
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S. RYAN JoHANSSON

EPIDEMIOLOGICAL TRANSITION

The term epidemiological transition refers to the shift
in cause-of-death patterns that comes with the over-
all decline of death rates. In European countries the
fall in death rates, which began after the middle of
the eighteenth century, came about because of a de-
cline in infectious disease mortality (chiefly from
cholera and tuberculosis). The victory over infec-
tious diseases allowed people to live longer and
hence to develop the chronic degenerative diseases
that became the main causes of death during the
twentieth century: heart disease, cardiovascular dis-
ease, and malignant tumors.

Before the eighteenth century the epidemiologi-
cal pattern was far from stable but the shifts that
occurred had no significant effect on the level of
mortality: Some infectious diseases diminished in le-
thality, but other diseases replaced them. In the
1960s it was thought that increases in life expectancy
in the most advanced countries were nearing com-
pletion, but from the 1970s a major decline in car-
diovascular disease allowed new progress. (The fall
of cardiovascular mortality began earlier in a num-
ber of countries—dating back to at least 1925 in
France.) Under the double effect of the continuation
of the decline in infectious disease mortality, now
largely eliminated, and the decline in cardiovascular
mortality, it is the weight of mortality due to cancers
that has been increasing.

The epidemiological transition is one compo-
nent of a series of concurrent changes in population
health. Running parallel to it is a functional compo-
nent, referring to change in functional health status
of the population (that is, abilities and disabilities),
and a gerontological component, referring to the
increasing proportion of the old and very old
age groups in the population, with their distinc-
tive health problems. The term health transition is
used to describe these various components in com-
bination.



