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8 Retrospective and
Cross-sectional Studies

A. GENERAL DESCRIPTION OF METHOD

After a statistical association between a characteristic and a disease
has been observed by mortality and/or morbidity studies in a com-
munity or population group, the epidemiologist attempts to confirm
it by determining whether this association is also present within
individuals with the disease as compared to those without the dis-
ease. Clinical and /or experimental observations often suggest an
association which also requires confirmation by such means. Ret-
TOSpective or cross-sectional studies are usually used to determine
whether such associations are present within individuals. This chap-
ter deals with both types of studies, which are [requently used to-
gether in actual practice because of their methodological similari-
ties. There are, however, differences in the inferences that may be
derived from them which will he discussed.

In crosssectional and retrospective studies, comparisons are made
between a group of persons who have the disease and a group which
does not; those with the disease are called “cases” and those without
are generally called “controls.” This is the reason for the usual de-
scription of these studies in the literature as “case-control” studies.
The control group has also been cailed a “comparison group,” to
distinguish it {rom the control group used in experiments. Cross-
sectional studics have also been called “prevalence” studies, and ret-
rospective studies, “backward-looking,” or “case history” studies.

The major distinction between crosssectional and retrospective
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studies is that, in the former, the characteristics being compared are
present in the cases and controls at the time of the study, while in
the latter, an attempt is made to determine whether the characteris-
tics were present in the individuals in the past; usually, this is done
by interview or a review of records. In both instances, the propor-
tion of cases exposed to, or possessing, the characteristic {or factor)
of etiologic interest is compared to the corresponding proportion
in the contrel group. If a higher frequency of individuals with the
characteristic is found among the cases than the controls, an associa-
tion between the disease and the characteristic is indicated.

The following is an illustration of the difference in inferences
that can be derived [rom cross-sectional and retrospective studies.
Onc is interested in the relationship between myocardial infarction
and the level of serum cholesterol. A group of coronary heart disease
cases and a control group are selected, and blood is drawn to deter-
mine the serum cholesterol level. If the serum cholesterol level is
higher among the cases than the controls, one can then state that an
association exists between myocardial infarction and an elevated
serum cholesterol level. In this cross-sectional approach, however,
one does not know whether the elevated serum cholesterol preceded
the onset of the myocardial infarction or followed it. Il the latter
were true, the clevated serum chelesterol could not be regarded as
being etiologically important in the development of myocardial
infarction. In contrast, in a retrospective study, one would seek in-
formation on the serum cholesterol level before the onset of the
myocardial infarction; if an association is established, a causal infer-
ence is much stronger.

"T'his distinction between cross:sectional and retrospective studies
mainly applies when the selected study factor is a physiological or
biochemical characteristic of the individual since these characteris-
tics are more likely to have been influenced by the disease itself. It
is, however, possible that the disease may have been responsible for
the person’s change in environment after the disease had occurred.
Therelore, the distinction between cross-scctional and retrospective
studies must be kept in mind even when environmental factors are
studied. When interested in determining whether prior exposure
to an environmental factor is ctiologically important, the investi-
gator will attempt to obtain a history of such exposurc by interview-
ing the cases and controls, although, in practice, information on
both current and past characteristics is usually gathered. One must



166  Foundations of Epidemiology

Table 8-1. Framework of a Retrospective Study

Number of Individuals

With Disease Without Disease
Characteristic {Cases) (Conirols) Total
With a b a+h
Without C d c+d
Total a4-c b-d athtctd =N

constantly be aware that the derivation of inferences depends upon
the temporal sequence between the characteristic and disease. In
contrast to cross-sectional studies, retrospective studies should be
regarded as “time-span’’ studies.
‘The basic data from a retrospective study is shown in Table
8-1.1f 2
adc
ciation can be said to exist between the disease and the characteris-
tic. Table 8-2 provides an example, using data from Table 1-2 on
the number of cigarette smokers among bladder cancer patients and
a control group. The percentage of cigarette smokers among the

is statistically significantly greater thanb b 7 an asso-

bladder cancer patients is 60 per cent (}%92—21) compared to 46 per cent

=4
(;%'?) among the controls. The methods for determining the statis-

tical significance of these different percentages can be found in

Table 8-2. Number of Cigarette Smokers and Non-cigarette Smokers among
Bladder Cancer and Control Patients Admitted to Roswell Park Memorial in-
stitute, 1945—1955

Number of Individuals

Smoking Habit With Bladder Cancer  Controls* Total
Cigarelte smokers 192 156 348
Non-cigarette smokers 129 181 310
Total 321 857 658

* No disease group in Table 1-2.
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many biostatistic textbooks (1, 12, 35). Many of the examples in
this chapter will be concerned with cigarette smoking and lung can-
cer since several of the study methods were developed to investigate
this relationship.



