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On classifying reproductive studies according to study design and using odds ratios

in the presentation of results

I would like to comment on some methodological
aspects of the recent review by Dr Marian C Marbury
(1). First, classifying epidemiologic reproductive
studies on the basis of certain features of study design
arouses a need for contemplation. Second, the quan-
titative results of the reviewed studies were presented
in a way that can lead to biased interpretations.

In her review, Dr Marbury classified epidemiologic
studies on the effects of ergonomic factors on birth-
weight and gestational age according to the adopted
study design and labeled them as either cross-sectional,
case-referent, prospective cohort, or prospective (ta-
ble 1 in reference 1). Her definition of cross-sectional
design was as follows: ‘‘In the cross-sectional design,
women are interviewed soon after delivery about a wide
variety of exposures that occurred before or during
pregnancy or both [p 74].”” When considering this defi-
nition, one is left pondering what the cross-sectional
aspect was that differentiated these studies from the
others.

In the design of epidemiologic studies, one of the
key concerns is to define the time period during which
one is to ascertain the outcome information, that is,
whether one is to observe the base population’s ex-
perience over time (either prospectively or retrospec-
tively) or the study outcome in a population cross-
section with respect to time (2). A further aspect of
the design is whether the studied relation between ex-
posure and outcome is cross-sectional or longitudinal
(2). Commonly a contemporaneous observation of the
base population with respect to both exposure and out-
come is thought to be the essence of the cross-sectional
design (3). The meaningfulness of a cross-sectional
relation is assessed according to the duration of the
process that connects the outcome with the exposure,
the stability of the exposure, and, also, any influence
of the outcome on the exposure (2).

In all reproductive studies the proportion of babies
born preterm or with a low birthweight is by defini-
tion calculated from information observed at birth. In
addition the occurrence of babies small for their gesta-
tional age has, in all studies, been observed in cross-
sections of newborns, and no means have been avail-
able with which to identify cases of intrauterine growth
retardation in fetuses before birth. Thus the studies
reviewed by Dr Marbury did not differ with respect
to the time period during which the outcomes were con-
sidered, and all of them observed newborns. Inciden-
tally, this practice has also been unavoidable in studies
on congenital malformations in that such studies have
not been able to include cases that have been lost
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through early embryonic or fetal death, and they thus
have usually had to be satisfied with observing only
newborns.

According to Dr Marbury’s description cross-sec-
tional studies consider . . . exposures that occurred be-
fore or during pregnancy or both [p 74]’’ (1). Thus
these studies can examine longitudinal relations with
respect to the concerned outcomes observed at birth.
Accordingly, all the “‘cross-sectional’’ studies listed in
table 1 of Dr Marbury’s article indeed attempted to
examine longitudinal relations, as did also all of the
other studies reviewed.

Real success in relating an outcome to an exposure
with reference to a time period that might be etiologi-
cally relevant presumes an understanding of the process
that could connect the two and, also, the accuracy of
their measurement. In Dr Marbury’s description of a
‘“‘cross-sectional’’ study, the only characteristic was the
retrospective acquisition of exposure information. In
this situation, possibilities to improve the accuracy of
the measurement of exposures are limited when com-
pared with the means available in prospective studies,
as was pointed out in the article (1). However, con-
trary to the reader’s expectations, the so-labeled cross-
sectional studies examining outcomes at birth did not
seem to have any cross-sectional features that would
have differentiated them from the reviewed prospec-
tive studies.

A further concern to the reader of the article is the
presentation of odds ratios in table 1, calculated by
Dr Marbury from the original data. The reader can
easily make biased interpretations when considering
odds ratios instead of the actual ratios of proportions
of adverse outcomes in the compared exposure groups
(risk ratios). For example, the crude ‘‘prevalence odds
ratio calculated from the data [p 77]’’ (1) of one study
(4) was 2.2. However, interpreting the risk as 2.2-fold
would be an exaggeration because the crude risk ratio
presented in the original article was, in fact, 1.5. Note,
too, that, in the text of Dr Marbury’s review, the point
estimate of the corresponding adjusted risk ratio, 1.4,
from the original article was erroneously presented as
an odds ratio of 1.4.

In the case-referent approach with sampling of the
noncase segment of a study base, one calculates (case-
referent) exposure odds ratios from the data as an ap-
proximation for risk ratios. An unbiased estimation
presupposes that the ‘‘rare-disease assumption” is
satisfied. However, when the study data provide for
a straightforward estimation of risk ratios, one may
question the practice of presenting results referring to



ratios of risks for adverse outcomes in terms of dis-
ease odds ratios. Appropriate developments in data
analytical tools for binomial regression (eg, refer-
ence 5) enable intelligible reporting of research results
(6) also when possible confounders are controlled.
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Author’s reply

I thank Dr Nurminen for her thoughtful response (1)
to my article (2). I would agree that the studies I have
described as cross-sectional are indeed longitudinal in
nature, inasmuch as information on exposures during
pregnancy, not at delivery, was ascertained. On fur-
ther reflection concerning what distinguishes these
studies, which I will refer to as newborn investigations,
from more traditional cohort studies, I realize that the
essence of the difference is in the conceptualization of
the study base.

In any study design, a base population is identified,
cases are ascertained, and information about the base
is obtained on a sample or census basis (3). In a tradi-
tional prospective cohort study one would assemble
a cohort of women who were early in their pregnancy,
and some of whom were exposed to the determinant
of interest. They would be followed to the end of their
pregnancy and rates of low birthweight and prema-
turity would be calculated. The study base would be
women who are pregnant. In contrast, the implied
study base in an investigation of newborns is all women
who become pregnant and do not have a spontaneous
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or induced abortion. Given the limitations of current
research tools, particularly the inability to identify all
pregnancies and to detect intrauterine retardation in
aborted fetuses, this distinction may be of limited prac-
tical importance. However, as rates of spontaneous
and induced abortion may differ among exposure
groups and as adverse reproductive outcomes may be
interrelated (for example, a high dose of a toxin may
result in a spontaneous abortion, while a lower dose
results in intrauterine growth retardation), newborn
investigations may produce a somewhat distorted pic-
ture of the reproductive effects of a particular ex-
posure. Case-referent studies, which focus on one out-
come and which usually sample from the same base
population as newborn investigations, share this limi-
tation. In summary, then, a newborn investigation may
be thought of as a cohort study in which admittance
to the cohort is conditional on fetal survival to the age
when delivery takes place in a hospital.

As for the parameter of interest in these studies, it
appears to differ between intrauterine growth retarda-
tion and premature birth. If all premature births are
ascertained, including those that are stillborn, the cu-
mulative incidence and the risk ratio can be directly
calculated, as Dr Nurminen states (1). However, as Dr
Nurminen also points out, epidemiologists have not
been able to identify cases of intrauterine growth
retardation in fetuses before birth. This may be a more
important limitation for congenital malformations.
However, if it is an important limitation, then it fol-
lows that the prevalence of this outcome is being mea-
sured at birth. Thus the risk ratio calculated by Dr Nur-
minen and her colleagues (4) is in fact a prevalence rate
ratio.
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