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Two of the more popular definitions of
epidemiology are: “The science which is
concerned with the natural history of disease
as expressed in groups of individuals related
by some common factor of age, sex, race, or
occupation, as distinct from development of
disease in individuals” (1) and “The study of
the distribution and determinants of disease
prevalence in man’ (2}. While most defini-
tions of epidemiology specify disease as the
study issue, other endpoints, including
health, intellect, and socio-economic factors,
are subject to epidemiologic investigation.

Epidemiology, by virtue of methodologic
principal, does not provide proof in the
context of cause and effect; rather, the
science is limited to identification and
quantitation of associations between cause
and effect variables. In this respect, it is of
consequence to note that the complex
pathobiology which underlies many current
health problems serves to preclude labora-
tory demonstration of cause and effect. For
example, prior to recent reports which con-
firm the development of lung cancer in
animals regularly exposed to tobacco smoke,
the generally accepted causal association
between smoking and lung cancer was pre-
dicated on the strength of epidemiologically
determined associations; likewise, the causal
association between smoking and cardio-
vascular disease is based on epidemiologic
evidence (3, 4).
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Epidemiology serves to identify and
evaluate problems which occur under natural
conditions and permits specification of
particular aspects of the problem with high
potential for productive laboratory investiga-
tion. Tt is not possible, for practical reasons
of limited time and resources, to subject to
laboratory study all aspects of every
problem observed; however, following
epidemioclogic assessment of problem
parameters, such as environmental-
occupational exposure, peculiarities of
disease distribution, incubation, and course,
appropriate laboratory effort can frequently
be brought to bear. Conversely and equally
important, laboratory observations can often
be extended and complemented by
epidemiologic studies, With reference to the
progressive complexity of current biomedical
considerations, epidemiology is the method
by which the existence of a problem is
decided, the magnitude of the problem
defined, and the focus of further research
effort determined.

Basic Requirements

Epidemiologic research requires the
availability and interaction of two com-
ponents: data and personnel. Individuals
must ask relevant questions—the answers to
which can be secured by analysis of available
data. Many epidemiclogic observations,
including the teratogenic effects of rubella
virus (5) and thalidomide (8), the causal
association between exposure to radium and
subsequent risk of bone cancer (7), and the
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carcinogenic effect of occupational exposure
to mustard gas (8), were accomplished by
“non-epidemiologists” who asked correct
questions and had access to appropriate
data, It is obvious that fraining cannot
compensate for inadequate data resources
and, more important, training is of limited
potential in the absence of appropriate data
- resources. While it is not difficult to pose
important and intellectually rational
epidemiological questions, it is progressively
more difficult to generate meaningful
questions for which data are available to
provide an answer. Unfortunately, detailed
knowledge of the limitations intrinsic to
available resources and ability to modify
questions as required by the configuration
of such resources, rather than objective
responses to problems in terms of national
needs, constitute the sine qua non of current
epidemiologic function.

Historical Development

It is instructive to review briefly the
historical development of epidemiology as a
function of data availability. Prior to the
early part of the 19th century, epidemiology
was, by virtue of the absence of organized
medical data collection and reporting
systems, restricted to crude description of
isolated episodes. Irrespective of the ob-
server’s inclination or ability, the absence of
data precluded any precise measurements
and resulted in subjective evaluation of
anecdotal information. The first half of the
19th century witnessed development of com-
parative epidemiology with emphasis focused
on comparison of contemporary epidemics
with earlier or concurrent episodes in the
same or different areas. Such methods were
more meaningful as regards the identification
of epidemic phenomena and provided an
objective basis for predicting the distri-
bution, duration, and effect of disease. It is
important to realize this advance in
epidemiologic methodology was possible
only as a result of the improved availability
of more reliable data on disease occurrence.
The last half of the 19th and early years of
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the 20th centuries were dynamic in that
vital statistics evolved to the level of a
discipline, The improved precision of
available birth, morbidity, and mortality
data encouraged the development of more
sensitive biometric procedures and, as a
direct consequence, epidemiology rapidly
evolved to the status of an exact analytic
science with the capacity to test hypotheses.

Progress in the prevention and control of
the epidemic infectious diseases resulted in a
dramatic shift of research emphasis to the
chronic degenerative diseases during the
fourth and fifth decades of this century. It
is important to recall, at this point, the basic
differences between the acute infectious and
chronic degenerative diseases: acute in-
fectious diseases are usually characterized by
abrupt onset, defined (brief) incubation,
short course, discernible progression among
population groups, high frequency, and
obvious termination in recovery or death;
conversely, chronic degenerative diseases are
usually characterized by insidious onset,
undefined (extended) incubation, protracted
course, absence of discernible progression
among population groups, low frequency,
and questionable criteria of termination.

Early epidemiologic efforts in the chronic
disease area, limited in large part to exploita-
tion of resources developed in response to
acute disease research needs, quickly
demonstrated the profound implications of
the differences between the two classes of
illness. In effect, it was realized that avail-
able data, while appropriate to support
epidemiologic investigation of the acute
infectious diseases, were frequently in-
adequate to support analytic epidemiologic
study of the chronic diseases, Further, it
became apparent that both the quantity and
guality of data would need to be improved
to compensate for the inherent, confounding
characteristics of the chronic diseases. Con-
sequently, a major cornmitment was made to
develop new data resources and improve the
quality of existent data resources. Efforts
involved national and international standardi-
zation of disease nomenclature and classifi-
cation systems, expansion of census coverage
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