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Sex and Gender Factors in Medical Studies
Implications for Health and Clinical Practice
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Males and females have different patterns of
illness and different life spans . . . Under-
standing the bases of these sex-based differ-
ences is important to developing new ap-
proaches to prevention, diagnosis, and
treatment.1
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that the US population will have
increasing numbers of women in

the next decades and a greater propor-
tion of the population will be elderly
and nonwhite persons.2 Women are the
major consumers of health care, the ma-
jor consumers of prescription drugs,
and the primary decision makers about
health care for their families.3 As atten-
tion is directed to improving health of
and health care for women, sex and gen-
der differences in research design and
regulatory policies interface with clini-
cal practice. An interdisciplinary, in-
clusive approach to health care based
on sex- and gender-specific data is
sought by consumers of health care, es-
pecially women.4-6

Understanding the role of sex in
health and disease begins with consis-
tency in medical literature of the terms
sex and gender.7-9 The recent Institute
of Medicine report Exploring the Bio-
logical Contributions to Human Health:
Does Sex Matter?1 provides clarifica-
tion of these terms in its discussions of
differences between men and women.
The term sex is used when differences
are primarily biological in origin and
may be genetic or phenotypic (genetic
or physiological characteristics of being
a man or woman), and gender is used
when referring to social and cultural in-
fluences based on sex (BOX).

There is a long history of advocacy
for health care specific to women in the

United States, dating as far back as the
Popular Health Movement of the
1800s.3 The efforts of women in medi-
cine, government, and advocacy in the
1980s propelled improvement of wom-
en’s health through biomedical re-
search and were primarily based in the
public policy realm, relating to the in-
clusion of women in clinical studies. Re-
sults of these efforts included major re-
visions in policies for research as well
as expanding what constitutes wom-
en’s health. This goes beyond repro-
ductive health and addresses women’s
health across their lifespan.10 As the
women’s health movement focused on
the inclusion of women in clinical re-
search to provide basic fundamentals
for gender-appropriate health care,
there has also been realization that sex
and gender comparisons are impor-
tant factors in research design. Such re-
search has valuable implications for the
practicing physician in the care of both
female and male patients.1,11 Not only
may physicians need to make diagnos-
tic and treatment decisions based on the
sex of the patient, but they will also
need to respond to gender differences
in how women and men approach
their physicians, their own health, and
how they communicate their health
concerns.12,13

Historical Gender Bias
A 1994 report14 from the Institute of
Medicine, Women and Health Research,
referred to 2 forms of historical gender
bias in the design and conduct of clini-
cal studies: male bias, which is observer
error caused by adopting a male per-
spective and habit of thought, and the
male norm, which is the tendency to use
men as the standard even in studies of
diseases that affect both sexes. Although
therearearguments thatwomen’shealth
issues have not been studied less than

men’s health issues,15 the prevailing lack
of information about sex and gender dif-
ferences or similarities in health and dis-
ease has been documented in many pub-
lications.16,17 This historical bias is now
being redressed through policies, pri-
orities based on gaps in knowledge, and
scientific mandates for analyses by sex
or gender of clinical research results.18-22

It is difficult to document and as-
sess actual numbers of women and men
included in clinical research prior to the
earliest data compiled by the National
Institutes of Health (NIH) for fiscal year
1994.23 However, in response to the
NIH Revitalization Act of 1993,12 poli-
cies have been implemented that re-
quire monitoring the numbers of vol-
unteers by sex and analyses by sex or
gender. There are now efforts to en-
courage the publication of the results
of such analyses, even if no differ-
ences are found, so that the clinical im-
plications of sex differences in re-
sponses can be incorporated into health
care practices.24 Now that the results of
clinical research are expected to be ana-
lyzed for sex differences, sex- and gen-
der-appropriate, or sex- and gender-
specific approaches for prevention,
diagnosis, treatment, and counseling of
both male and female patients can be
better facilitated.6,25-27

The Institute of Medicine report1

states, “An additional and more general
reason for studying differences between
the sexes is that these differences, like
other forms of biological variation, can
offer important insights into underly-
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ing biological mechanisms.” Further-
more, the report argues that “. . . there
are multiple, ubiquitous differences in
thebasic cellularbiochemistriesofmales
and females that can affect an individu-
al’s health . . . [that] are a direct result
of genetic differences between the two
sexes.”1

Sex and Gender Do Matter
Research conducted to date has deep-
ened scientific understanding of sex and
gender differences in the etiology, di-
agnosis, progression, treatment, health
outcomes, and prevention of many con-
ditions that may affect both women and
men. In many well-recognized health
areas, sex and gender considerations for
health care have been documented or
are under study.

Urinary incontinence, which has a fe-
male-to-male ratio of 2:1, most com-
monly results from deficits of urine stor-
age in women associated with risk
factors related to the female pelvic
anatomy and physiology. This is in con-
trast with incontinence in men, often
caused by bladder outlet obstruction.28

Manifestations and progression of hu-
man immunodeficiency virus (HIV) and
acquired immunodeficiency syn-
drome (AIDS) are distinct in women,
who represent an estimated 26% of new
infections.29 It has been demonstrated
that although the initial viral load in
women is significantly lower than in
men, women develop AIDS at the same
rate as men.30 These sex differences are
significant, because they determine HIV
treatment guidelines.

Responses to pain and pain thera-
pies differ between men and women, al-
though determining if this difference is
related to sex-based (physiological)
mechanisms of the brain, gender (psy-
chosocial) factors, or both has not been
clearly defined. Women are more likely
to have a lower pain threshold and
lower tolerance for pain than men, but
data also suggest that women are more
likely to be inadequately treated.31 The
effects of some analgesics have also been
found to vary with sex, a striking ex-
ample being kappa-opioids (eg, pen-
tazocine and nalbuphine) that are much
more effective as analgesics in wom-
en.32 In addition, adverse events to
therapeutic drugs are more common in
women.33

The prevalence and care of type 2 dia-
betes differ between men and wom-
en.34 Type 2 diabetes is more preva-
lent in women than in men, especially
after 65 years, resulting in increased
risks for coronary heart disease and
other comorbid conditions. Physi-
cians must consider strategies and
counseling for women across their
lifespan, including prevention of risk
factors (eg, obesity), management of
pregnancy, and possible complica-
tions of depression.

Other clinical conditions for which
knowledge of sex and gender factors can
and will contribute to better clinical di-
agnosis, management, and prevention
include irritable bowel syndrome, 3
times more common in women than in
men and the most common diagnosis
made by US gastroenterologists35; gen-

der differences in successful smoking
cessation strategies36; sex differences in
prevalence of chronic fatigue syn-
drome (0.52% in women and 0.29% in
men)37; incidence and effects of mus-
culoskeletal diseases, such as osteoar-
thritis and osteoporosis, and sports in-
juries, such as anterior cruciate ligament
tears for which women have a higher
risk than men38; and autoimmune dis-
eases, major contributors to the mor-
tality of women younger than 65 years.39

Heart disease has only recently been
recognized as the most common cause
of death in women, as well as in men,
but may have different signs and symp-
toms, outcomes, and responses to in-
terventions for women and men. Sex and
gender bias in heart disease research and
care is among the most debated wom-
en’s health issues.4,40-45 Anecdotal ex-
amples of unrecognized acute myocar-
dial infarctions are often recounted by
women’s health advocates and physi-
cians; however, the Heart and Estrogen/
progestin Replacement Study reported
a low incidence of such missed diag-
noses of myocardial infarction in women
with known coronary heart disease.46 Al-
though women have been included in
most of the major clinical trials on heart
disease funded by the National Heart,
Lung, and Blood Institute of the NIH,
many of the early trials did not provide
conclusive evidence about risk factors
or manifestations of this disease in
women.47 More than 14 clinical trials
have been initiated within the past 10
years to better define risk factors, pre-
vention, and treatment of coronary and
cardiovascular disease that are specific
to women.

Pharmacologic agents used to treat
cardiovascular disease may also evoke
different responses in women than men,
with women having a heightened sen-
sitivity to developing cardiac rhythm
disorders after exposure.48 Women are
more likely than men to develop tors-
ades de pointes, a potentially fatal
arrhythmia, in response to some of these
medications, several of which have since
been removed from the market because
of adverse effects.49,50 It has also been
demonstrated that both sex differ-

Box. Definitions*

Sex: The classification of living things as man or woman according to their repro-
ductive organs and functions assigned by chromosomal complement.

Gender: A person’s self-representation as man or woman, or how that person is
responded to by social institutions based on the individual’s gender presentation.
Gender is rooted in biology and shaped by environment and experience.

Biology: The study of life and living organisms (according to Dorland’s Illustrated
Medical Dictionary, 1994; Stedman’s Medical Dictionary, 1995), including the ge-
netic, molecular, biochemical, hormonal, cellular, physiological, behavioral, and
psychosocial aspects of life.

*Adapted from Wizemann and Pardue.1
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ences and hormonal variations during
the menstrual cycle may contribute to
the greater tendency of women than
men to develop ibutilide-induced tor-
sades de pointes.51 Although there has
been progress in identifying and under-
standing the role of various metabolic
enzymes in causing sex differences in
pharmacodynamics, these cardiovas-
cular drug findings typify the need for
more research and a better understand-
ing of the need for sex-based analyses
of responses to drugs and other phar-
macologic interventions, with closer
clinical attention to detect sex-based
adverse effects.

Another example of the results of sex
and gender determinations is depres-
sion.52,53 Major depression has been
identified as second only to hyperten-
sion as reasons for primary care pa-
tient encounters.54 Major depression
and dysthymia affect approximately
twice as many women as men, and
other mental disorders, such as anxi-
ety disorders, anorexia nervosa, and bu-
limia nervosa, are more common in
women. The prevalence of schizophre-
nia and bipolar disorders is not differ-
ent for women and men, but there are
gender differences in age of onset, pat-
tern of symptoms, and treatment re-
sponse.54 Women with a history of bi-
polar disorder are at increased risk for
postpartum recurrence.54 Conversely,
autism, learning disabilities, and atten-
tion-deficit disorder are more com-
mon in men.54

Understanding the interactions of
biological factors (eg, genetic and hor-
monal influences) and environmental
factors (eg, poverty, stress, and victim-
ization) in mental illness and health will
not only increase medical knowledge
about etiology, but may also result in
more effective interventions.55 Sex dif-
ferences in drug pharmacokinetics,
such as effects on cytochrome P450 iso-
enzymes, can influence required anti-
depressant dosages in women, as do
other factors such as age and preg-
nancy; biopsychosocial gender issues
must also be considered in the clinical
approach to the management of de-
pression and other mental illnesses.

Conclusion
As the research agenda for women’s
health has expanded from the histori-
cal concept that women’s health re-
lates to reproductive hormones and or-
gans, expectations of health care are
increasingly based on an understand-
ing of sex and gender factors.46,56 Is-
sues that will be of importance in re-
search, policy, and health care include
wellness care and prevention of chronic
disorders with consideration of sex and
gender differences in weight patterns,
injuries, and behaviors; more specific
and individually tailored drug inter-
ventions with considerations of sex dif-
ferences at the genetic, cellular, and
functional levels; caregiving and ef-
fects on the caregiver; interdiscipli-
nary and comprehensive approaches to
multisystemic diseases, such as auto-
immune diseases and hormone-based
conditions; and sex and endocrine dif-
ferences in manifestations of brain
health and disorders such as epilepsy
and Alzheimer disease.12,57 Women and
men will both benefit from new ap-
proaches to health care that are based
on education on the role of sex and the
gender influences of social, economic,
cultural, geographic, and behavioral fac-
tors.6,58,59
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To think is to differ.
—Clarence S. Darrow (1857-1938)
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