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REVIEWS AND COMMENTARY

With this issue, the section entitled "Commentary" is broadened to include reviews of topics
of epidemic-logic interest. The "Reviews and Commentary" section will include both articles
solicited by the editors and appropriate articles submitted for consideration, as well as brief re-
ports and letters to the Editor.

EPIDEMIOLOGY OF INFECTIOUS AND NON-INFECTIOUS
DISEASE: SOME COMPARISONS

THE FIRST WADE HAMPTON FROST LECTURE1

ABRAHAM M. LILIENFELD1

At the start, I would like to express my
feeling of tremendous honor and pleasure at
having been selected by the Council of the
Epidemiology Section to deliver the first
Wade Hampton Frost lecture. To whatever
extent my epidemiological work has been
responsible for this, certainly this honor
must be shared with my colleagues, many
of whom are among you in the audience and
with whom I have collaborated on many
studies, Alexander D. Langmuir, Warren
Winkelstein, Jr., Milton Terris, Leonard M.
Schuman, Philip E. Sartwell, to name a
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few, as well as past and current members
and students of my department.

Those of us who have been engaged in
epidemiological investigations during the
past 20 to 30 years are well aware of the
profound influence of Wade Hampton Frost
on our discipline. That this influence still
permeates epidemiological thought today
was brought home to me while I prepared
this lecture and reviewed many of Frost's
publications, noting, with few exceptions,
how au courant was his mode of reasoning,
particularly concerning the derivation of
inferences from epidemiological data.

I will not attempt to review in detail the
various contributions made by Frost. This
has been ably presented in the preface to a
select collection of Frost's papers by Maxcy,
Papers of Wade Hampton Frost: A Con-
tribution to Epidemiological Method (1),
which I highly recommend to those who
have not as yet read them. A clear state-
ment of what Frost exemplified was ex-
pressed by Maxcy in commenting on Frost's
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Wade Hampton Frost, 1880-1938

studies of diphtheria: "They are splendid
•examples of orderly and logical statement
derived from carefully collected material,
a considerable part of which is quantitative,
concerning factors affecting the prevalence
of an endemic acute infectious disease."

The great influence of Frost on our dis-
cipline has been best described by Gordon
in his review of American epidemiology in
the twentieth century (2). He points out
that, "In 1921, Wade Hampton Frost be-
came the first professor of epidemiology in
America. He remains the first among all
who have followed, for no one has done
more to further epidemiology as a scientific
discipline." He further comments that, "The
accumulating knowledge of epidemiological
theory and the increasing use of statistical
methods led progressively to a turn of
epidemiology from a descriptive and com-
parative procedure to an analytical dis-
cipline. If one American is to be singled out
as contributing most forcefully to this
change, he is W. H. Frost. In his teaching,
through his students, and by his own con-

tributions, Frost developed means for quan-
titating mass phenomena of disease and for
measuring the biologic attributes of disease
as evidenced in populations of people. Once
established as an analytical discipline, the
way was clear for epidemiology to make full
use of the technical methods originating from
other medical and biological sciences, and
to perfect field methods of study." Gordon
specifies a few of Frost's contributions:
"Wade Hampton Frost contributed more to
quantitative method than any other Amer-
ican epidemiologist, through his studies on
poliomyelitis (1913), the common cold
(1932), and tuberculosis (1933); and
through developing the modified life table
technic and the index case concept." To
these we must add the cohort analysis of
mortality data, the use of morbidity sur-
veys, the importance of the study of the
familial distribution of disease and the
concept of using the community as, what
today is popularly labeled, "a human popu-
lation laboratory."

Frost also had a continued interest in the
application of epidemiology to the practice
of public health of his day. As stated by
Maxcy (1), " . . .he was cognizant at all
times of the usefulness of this tool (of
epidemiology) for the improvement of pub-
lic health practice." Thus, Frost presented
papers on "Rendering Account in Public
Health," "Authoritative Standards and As-
sociation Policy," and his oft-quoted clas-
sical "How Much Control of Tuberculo-
sis?" (1). He integrated epidemiological in-
vestigation, public health practice, medical
science and public health teaching. This
holistic viewpoint could well serve as an
example today to those in our discipline
who seek to separate the science from prac-
tice.

His only attempt at a systematic ex-
position of the scope, principles and methods
of epidemiology is contained in an article
prepared in 1927 that summarized the think-
ing of that time (3). He stated that epide-
miology is "essentially a collective science,
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and its progress is largely dependent upon
that which has been made in other fields.
For example, since description of the disease
in a population obviously requires that the
disease must be recognized when it occurs,
the development of epidemiology must fol-
low and be limited by that of clinical diag-
nosis, and of the rather complex machinery
required for the systematic collection of
morbidity and mortality statistics. Epide-
miology must also draw upon statistical
method and theory, because even the sim-
plest of quantitative descriptions must be
stated statistically; and more minute de-
scriptions, involving perhaps the demon-
stration of complex associations, may re-
quire the application of quite elaborate
statistical technique. Moreover, quantitative
epidemiological descriptions, in terms of the
frequencies of diseases in different popu-
lation groups, require, as part of their data,
more or less detailed statistics of population,
implying the prior development of demog-
raphy; and for descriptions of the relations
of disease to climate and weather, sys-
tematic meteorological records are nec-
essary."

" . . . Usage has extended the meaning of
epidemiology beyond its original limits, to
denote not merely the doctrine of epidemics
but a science of broader scope in relation to
the mass-phenomena of diseases in their
usual or endemic as well as their epidemic
occurrences. Although it is clear from cur-
rent usage that the definition of epide-
miology has been thus extended beyond its
original sense, it is not clear just how far it
has been extended. It is certain that its
scope is not usually limited to the diseases
in which epidemics are characteristic, since
it is entirely in conformity with good usage
to speak of the epidemiology of tuberculosis;
and it seems customary also to apply the
term to the mass-phenomena of such non-
infectious diseases as scurvy, but not to
those of the so-called constitutional diseases,
such as arteriosclerosis and nephritis. There-
fore, in view of the latitude which the un-

certainty of usage allows, epidemiology will
be considered here as referring exclusively
to the diseases of man which are classed as
specific infections, since this will permit of
a more coherent discussion."

Frost's views were somewhat limited by
the perspectives of his time. However,
Frost's methodological contributions to the
study of tuberculosis have been applied to
other chronic diseases. It seems fair to
assume that had Frost lived beyond 1938,
the year of his death, his conceptualization
of epidemiology would no doubt have ex-
tended to include all the diseases and con-
ditions which concern us today.

Since this is the first lecture in this series,
it appeared appropriate to review a broad
area in epidemiology. More specifically,
I thought it would be interesting to compare
some of the similarities and differences of
the infectious and non-infectious diseases,
to indicate some of the concepts in the in-
fectious diseases that might be applicable
to the non-infectious diseases and to briefly
consider a few specific related topics. In a
modest way, such discussion might serve as
a bridge between Frost's times and current
areas of activity. I should like to discuss
these in some detail within the following
different areas of epidemiological activities:

1) Observations of occurrence of disease
in man

2) "Natural" experiments
3) Experimental epidemiology—random-

ized controlled experiments
4) Theoretical epidemiology (mathemat-

ical-statistical)
a) Models
b) Computer simulation

Most epidemiological research consists
of observational studies on the occurrence
of disease in man; it is to this area that
Frost devoted much of his intellectual en-
ergy. An important difference between in-
fectious and non-infectious diseases is the
element of time. This is clearly observed
by comparing the incubation period of a
definitely infectious disease (figure 1) with



138 ABRAHAM M. LILIENTELD

one of a non-infectious disease (4). For the
non-infectious disease, which may very well
prove to be a misnomer in terms of some
current thinking, figure 2 presents some data
on radiogenic leukemia which Cobb an-
alyzed a few years ago (5). It is of more
than just passing interest that the pooling
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FIGURE 1. Frequency distributions of incubation

periods in cases of serum hepatitis after admin-
istration of icterogenic lots of yellow fever vaccine.
(From Sartwell, Am J Hyg 51: 311, 1950.)

of such data on incubation periods for
leukemia was based on the infectious disease
analogue. In fact, Cobb attempted to esti-
mate possible incubation periods for what
were essentially single exposure epidemics
of leukemia in order to identify that time
period prior to the occurrence of the disease
which should be studied in searching for
other potential etiological agents.

The incubation period is much shorter in
infectious diseases than in radiogenic leu-
kemia ; the former is measured in weeks and
the latter in years. It is of interest to specu-
late on possible explanations for this dif-
ference. In infectious diseases, the incuba-
tion period is the time interval between
receipt of the infection and onset of illness
and depends largely on the growth rate of

the particular infectious agent and to a
lesser extent, on the portal of entry and
degree to which the host can mobilize his
defenses. In infectious diseases, these in-
tervals generally are relatively short.

In non-infectious diseases, one cannot
attribute the long latent period to the time
required for the growth of organisms. One
possible explanation for the length of the
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FIGUBE 2. The distribution of incubation periods of leukemia cases following irradiation
for ankylosing spondylitis. (From Cobb et al., J Chron Dis 9: 388, 1959.)


