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                      Preface
Does sex matter? Almost anyone would answer "yes" to this simple
question. However, subsumed within this question are two much more
difficult questions: When does sex matter? and How does sex matter?
These two questions define the task undertaken by the Committee on
Understanding the Biology of Sex and Gender Differences. This commit-
tee was charged with evaluating the current scientific understanding of
the answers to these questions with respect to their influence on human
health.
Specifically, the committee was charged with considering biology at
the cellular, developmental, organ, organismal, and behavioral levels. The
goal, as in all studies of biology, is to understand the organism in terms of
all of the interactions that occur between levels within the organism as
well as the mutual interactions between the organism and its environ-
ment. This was a broad charge, which required a committee made up of
individuals drawn from a wide range of subfields of biology and medi-
cine. We have learned much from each other and from a number of in-
vited speakers specializing in fields in which the committee did not have
expertise. We also made an extensive survey of the relevant literature.
The most obvious and best-studied differences between the sexes are
in the reproductive systems. Much less work has been done on sex differ-
ences in nonreproductive areas of biology, and this is where the commit-
tee has focused its efforts. Differences are much less expected in nonre-
productive areas of biology, but differences do occur, and some of these
differences have important consequences. Understanding these differ-
IX


                      x
PREFACE
ences makes it possible to design health care more effectively for indi-
viduals, both males and females.
An additional and more general reason for studying differences be-
tween the sexes is that these differences, like other forms of biological
variation, can offer important insights into underlying biological mecha-
nisms. An often-quoted piece of advice to those studying biology is to
"cherish your exceptions." These exceptions traditionally include organ-
isms with mutations and organisms from different species that accom-
plish the same goal in slightly modified ways. Only relatively recently has
it been recognized that sexual variations are as important as these excep-
tions in providing similarities and contrasts that can reveal important
details about the processes involved.
This is an especially opportune time to take stock of what is known
about differences and similarities in the basic biology of the sexes, be-
cause in the last few years biological research has acquired an arsenal of
powerful tools that can be used to answer new questions. Reviews like
the one presented in this report juxtapose knowledge from different sub-
fields, create new connections between subfields, and inevitably, raise
new questions. The arsenal of new tools enables us to answer questions
that only a short time ago seemed impossible to answer.
The picture that emerges from the study described in this report
shows that there are numerous sex differences in nonreproductive tis-
sues. Some of these differences can be explained by what we now know.
Some are unexplained and point to important questions for future study.
Some are large and have known effects on the health of individuals; these
differences have immediate consequences in terms of health care. Some of
the differences are small, with no known effects on health, but they may
provide clues that can be used to solve new biological questions. This
report provides a broad view of the research and issues that the commit-
tee considered. It is, of necessity, a summary with a small number of
examples chosen to illustrate the points that we make and to convey the
interesting science that is being done in these areas.
Sex does matter. It matters in ways that we did not expect. Undoubt-
edly, it also matters in ways that we have not begun to imagine.
Mary-Lou Pardue, Ph.D.
Chair
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                      Abstract
One of the most compelling reasons for looking at what is known about
the biology of sex differences is that there are striking differences in human
disease that are not explained at this time.
Being male or female is an important basic human variable that affects
health and illness throughout the life span. Differences in health and illness
are influenced by individual genetic and physiological constitutions, as
well as by an individual's interaction with environmental and experiential
factors. The incidence and severity of diseases vary between the sexes and
may be related to differences in exposures, routes of entry and the process-
ing of aforeign agent, and cellular responses. Although in many cases these
sex differences can be traced to the direct or indirect effects of hormones
associated with reproduction, differences cannot be solely attributed to hor-
mones. Therefore, sex should be considered when designing and analyzing
studies in all areas and at all levels of biomedical and health-related re-
search.
The study of sex differences is evolving into a mature science. There is
now sufficient knowledge of the biological basis of sex differences to validate
the scientific study of sex differences and to allow the generation of hypoth-
eses with regard to health. The next step is to move from the descriptive to
the experimental phase and establish the conditions that must be in place to
facilitate and encourage the scientific study of the mechanisms and origins
of sex differences. Naturally occurring variations in sex differentiation can
provide unique opportunities to obtain a better understanding of basic
differences and similarities between and within the sexes.
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ABSTRACT
Barriers to the advancement of knowledge about sex differences in health
and illness exist and must be eliminated. Scientists conducting research on
sex differences are confronted with an array of barriers to progress, includ-
ing ethical,financial, sociological, and scientific factors.
The committee provides scientific evidence in support of the conclusions
presented above and makes recommendations to advance the understand-
ing of sex differences and their effects on health and illness.
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