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This paper distinguishes between 2 concepts for measuring the incidence of disease: risk and rate. Alternative
procedures for estimating these measures from epidemiologic data are reviewed and illustrated. An attempt is
made to integrate statistical principles with epidemiologic methods while minimizing the use of higher mathematics.
Several theoretical and practical criteria are discussed for choosing the appropriate incidence measure in the plan-
ning of a study and for selecting the best method of estimation in the analysis.

In a follow-up study of human populations, the
fundamental concerns to the investigator are the
measurement, analysis, and interpretation of an
observed set of new events: incident cases of disease,
deaths from one or more causes, or new occurrences
of any health-related event. Despite the long history
of this type of research, dating back well over a cen-
tury, much of the current literature on epidemiologic
methods (including textbooks) regards disease in-
cidence as a single concept that is readily operation-
alized from longitudinal data. The purpose of
this paper is to distinguish 2 basic concepts for
quantifying incidence and to compare alternative
methods for estimating each of them. While most of
the ideas that follow are not new, it is felt that the
theoretical work of statisticians has not been
adequately applied to the understanding of empirical
research. Perhaps, one explanation for this situation
is the increasing lack of mutual understanding
between health researchers who are primarily
concerned with findings and statisticians who are
more concerned with analytic methods. An attempt
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is made in this paper to merge statistical principles
with epidemiologic methods while minimizing the
use of higher mathematics.

BASIC THEORETICAL CONCEPTS
Two distinct concepts may be employed to assess
the expected occurrence of new (incident) events:
risk and rate. Risk is the probability of an individual
developing a given disease or health status change
over a specified period, conditional on not dying
from any other causes during that period. Thus, risk
can vary between zero and one and is dimensionless.
It is important to recognize that the concept of risk
requires a specific period referent — e.g., the 5-year
risk of developing lung cancer. Defining risk as a
probability is required not because we necessarily
believe that disease occurrence is a random event,
but rather to express our ignorance of the causal
process and how to observe it. Of course, it is
recognized that the term 'risk' or its derivatives
(e.g., risky, at-risk, risk factor, etc.) is commonly
used in a much broader framework than suggested
by the above definition. Nevertheless, in order to
give the concept scientific meaning, it is important
to treat risk as a conditional (a priori) probability
referring to an individual.

The concept of rate involves a more complex
formulation than does risk and therefore is some-
what more difficult to understand. In general, a
rate is an instantaneous potential for change in one
quantity peT unit change in another quantity —
where, typically, the second quantity is time (e.g.,
velocity). The (instantaneous) rate of development
of a particular disease in a population might be
expressed as the number of new cases per year. The
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