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SOME MATHEMATICAL DEVELOPMENTS ON THE
EPIDEMIC THEORY FORMULATED BY
REED AND FROST *

BY JOAQUIM DE OLIVEIRA COSTA MATA
University of Porto, Portugal

INTRODUCTION

R. LOWELL J. REED and the late Dr. Wade Hampton Frost
jointly developed a mathematical theory of epidemics, which was
later further expanded by Reed. None of their work has been published,
but some of it has been utilized in the teaching of the departments of
Biostatisties and Epidemiology of The Johns Hopkins School of Hygiene
and Public Health, especially in the course given jointly by these depart-
ments (Biostatisties 9-Epidemiology 2). Of the work done by Reed
and Frost, only that portion which is presented in this course is available
to the writer; he is unacquainted with any further extensions which
they may have developed. As presented, the theory applies only to simple
situations as illustrated by an outbreak of measles in a closed group.
It offers a reasonably good explanation of the course of such epidemics as
well as of the mass behaviour of measles in the population of Baltimore.
A brief summary will now be given of the Reed-Frost theory upon
which this paper is based. The basic reasoning is as follows:

In a closed population of size N, within which people intermingle
fairly uniformly, it is plausible to assume that, in a certain period of
time ¢, every individual will have with other individuals about the same
number of contacts exceeding a given degree of intimacy. If the degree
of intimacy be postulated to be sufficient for a patient with a certain
contagious disease to ‘transmit the disease to a susceptible person, this
number of contacts, K, will be the average number of contacts adequate
for transmissions of the disease (or, simply, adequate contacts) per

* This paper has been excerpted by the editor from the dissertation presented

by Dr. Maia for the degree of Doctor of Public Health at Johns Hopkins
University.
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Public health is ultimately a question of
what kind of society we wish to live in.

Swedish National Health Plan, 2004



Efforts to protect and promote people's
health do not occur by chance. They are the
result of organized community-based
activities that are informed by the cutting-
edge science which defines public health

practice.



Unlike other health professions, comprises practitioners who
are drawn from a broad array of disciplines — medicine,
business, epidemiology, law, biology, economics, among others
— and are involved in a diverse set of activities. They work to
protect the environment; identify sources of illness in
population groups; control disease outbreaks caused by killer
microbes; evaluate the economic impacts of changing
demographics; develop media campaigns to promote healthy
behavior; and produce health policy legislation. Childhood
nutrition, work-related hypertension, pesticide exposures,
hospital mergers, and AIDS education are but a few examples of
public health's work which cuts across all economic and social
strata.



What consolidates the collection of
disciplines that constitute public health and
binds together its practitioners is an
emphasis on the health of populations and
an overriding commitment to health
promotion and disease prevention.



Public health research is undertaken at
population level, in contrast to laboratory
(celluiar, subceliular...) or clinical (individuali)
health research

(EUPHA)




“A estatura dos individuos aumenta e o
crescimento acelera... a medida que um
pais enriquece, o conforto se
generaliza... e diminuem as privagoes na
infancia e na adolescéncia....”
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‘...recent progress has shown a) that the
health of the adult is dependent upon the
health of the child.....[and]....b) that the
health of the child is dependent upon the
health of the infant and its mother.
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