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Progress and Opportunities
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THE CONCEPT OF RESEARCH ON WOMEN’S HEALTH HAS

evolved and expanded during recent years in ways
that have paralleled, and perhaps even anticipated,
some of the current challenges of biomedical and be-

havioral research. Fifteen years ago, women’s health re-
search primarily focused on reproductive health. Although
women were not always excluded from clinical studies of con-
ditions outside the reproductive system, clinical research in-
volving conditions that affect both women and men did not
routinely seek to identify differences between women and men.
In attempts to broaden the concept of women’s health and
to recognize the increasing numbers of women of postmeno-
pausal age, advocates for research emphasized the need to ad-
dress the health of women across the entire life span, includ-
ing the effects of normal aging. Research priorities were
addressed in terms of life stages; however, as the influence
of early life factors on the health of postmenopausal and el-
derly women became better appreciated, women’s health has
come to be addressed as a continuum throughout life. This
broad concept of what constitutes women’s health has led to
the recognition that research priorities in women’s health must
be comprehensive and interdisciplinary and should include
not only clinical studies but also the full spectrum of re-
search, from molecular and genetic studies to those of pre-
vention, behavior, outcomes of interventions, and clinical
translation of newly proven hypotheses.

Multiple Research Approaches
Simply put, multiple approaches to research on women’s
health are needed. Today’s approach to research on wom-
en’s health is to investigate sex/gender differences or simi-
larities between women and men, the lifespan of women
including reproductive-related health and menopause, and
biological, behavioral, or other factors that result in health
disparities among women. Not all clinical studies must of
necessity compare women with men; in fact, the National
Institutes of Health (NIH) policy for inclusion of women
and minorities in clinical research (which conforms with
the NIH Revitalization Act of 19931) allows for single-sex
composition of studies when that is justifiable.2 The most
obvious instances for sex/gender–specific clinical research
would be studies of the reproductive systems and of meno-
pause. In addition, results from studies that have previously

been conducted only in men—such as a number of studies
related to diagnosis and treatment of cardiovascular disease
(CVD)—now should be validated with women.3 Further-
more, women and men vary greatly among themselves, and
it is important to address the causes, treatments, and pre-
vention of disparities among those subpopulations. Such
studies or study analyses might require single-sex composi-
tion and be especially directed to address the complex
interaction between women’s genetic and biological dispo-
sitions, their environment, personal health behaviors,
racial/ethnic/cultural attributes, access to health care, and
many other aspects that may contribute to differences in
health status or outcomes between different populations of
women.4

However, the major focus, as required by current NIH in-
clusion policies, is to design and implement clinical stud-
ies of conditions that affect both women and men in such a
way that analyses by sex/gender can be conducted to deter-
mine if differences do exist for women, thereby providing
information that can be used in sex/gender–specific health
care.5 This policy continues to provide an impetus for NIH-
funded researchers to pursue studies of sex/gender factors
in health and disease and encourages the reporting of analy-
ses of such differences in manuscripts submitted for pub-
lication.

The Nature of Sex/Gender Research
The Institute of Medicine report Exploring the Biological Con-
tributions to Human Health: Does Sex Matter?6 recognizes the
need to establish a clear definition of the terms “sex” and
“gender” and a consistent use of these terms in the medical
literature. The report recommended that the term “sex” be
used when differences are primarily biological in origin and
may be genetic or phenotypic (ie, genetic or physiological
characteristics of being male or female) and that “gender”
be used when referring to responses to social and cultural
influences based on sex.6(p17) This report also supports the
concept that women’s health research is more than just clini-
cal trials or that sex differences are limited to reproductive
tissues. It argues that “there are multiple, ubiquitous dif-
ferences in the basic cellular biochemistries of males and
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females that can affect an individual’s health . . . [that] are
a direct result of genetic differences between the two
sexes”6(p4) and provides an in-depth discussion on the need
for basic biological studies concerning molecular and cel-
lular differences between the sexes in nonreproductive areas,
with valuable consequences for health care.

During the women’s health movement of the latter de-
cade of the 20th century, a repeated theme from advocates
was to decrease the fragmentation of health care for women.
In the research arena, this perception has led to a new fo-
cus on interdisciplinary research for women’s health and sex/
gender studies. For example, the NIH Office of Research on
Women’s Health, in collaboration with many of the NIH in-
stitutes and centers and the Agency for Healthcare Re-
search and Quality, developed an institutional career de-
velopment award—Building Interdisciplinary Research
Careers in Women’s Health. This award grants support to
mentored career-development research teams of women and
men with multiple areas of scientific expertise to facilitate
the integration of basic science, clinical and translational re-
search, population studies, behavioral and social research,
and outcomes research. This program thus simultaneously
promotes interdisciplinary research and the ability of in-
vestigators at awardee institutions to become independent
career scientists in women’s health.7

The concept of interdisciplinary research has been rein-
forced and enhanced through NIH Roadmap initiatives for
novel interdisciplinary training and clinical approaches.8 With
avenues of interdisciplinary communication and collabo-
ration established through research efforts, interdiscipli-
nary clinical collaboration may be another benefit.

NIH Research Priorities for Women’s Health
The NIH identifies priorities for women’s health research,
based on the Agenda for Research on Women’s Health for the
21st Century: A Report of the Task Force on the NIH Women’s
Health Research Agenda for the 21st Century,9 through yearly
cycles of reviews of advances and continuing or emerging
scientific gaps in knowledge. Priorities for women’s health
research have begun to emphasize chronic and prevent-
able illnesses in addition to focusing on specific diseases or
conditions. Opportunities for advancing knowledge about
etiologic mechanisms to elucidate sex differences in cellu-
lar, tissue/organ, physiological, and immune responses to
environmental and infectious agents are many and diverse,
and are important for clinical care of women and men in
the future.

Two current areas of special emphasis demonstrate the
range of opportunities for new studies: prevention re-
search and research on the effects of sex as a modifier of
gene function and response. As science increasingly shows
that many diseases—such as cancer, CVD, Alzheimer dis-
ease, and osteoporosis—develop subtly over decades, pre-
vention studies and interventions become a reasonable and
urgent approach. Prevention research spans the con-

tinuum from the most basic biological studies to under-
standing the basis and effects of risk behaviors across the
lifespan and the interventions to change them. For ex-
ample, the NIH’s attention to obesity through the Strategic
Plan for NIH Obesity Research10 will be important for wom-
en’s health, especially among minority women, because of
the impact of diet, nutrition, and weight patterns on many
conditions that are more prevalent in women or that affect
their longevity, including CVD, the leading cause of death
for women in the United States.

Development, testing, and validation of sex/gender dif-
ferences in preventive and curative strategies for condi-
tions and diseases that affect women, including obesity and
other conditions such as sexually transmitted diseases, mus-
culoskeletal disorders, cancer, addictions, and a variety of
chronic multisystem diseases, can have significant clinical
implications.11 Defining the effects of sex on gene expres-
sion and genetic polymorphisms in disease penetrance, in-
cidence, course, and response to treatment is another im-
portant priority for women’s health research. With more
discovery about the genetic, molecular, and cellular influ-
ences on the differential effects of action of pharmacologi-
cal agents in women and men, more opportunities arise for
the study of the impact of sex on genetic differences under-
lying pharmacokinetics, pharmacodynamics, drug effi-
cacy, and adverse effects.12-15 Many questions about ge-
netic polymorphisms that modify the actions of diet, drugs,
or toxins on mother and fetus during pregnancy remain and
provide rich opportunities for study.

Research on reproduction—from menarche, including in-
fertility and pregnancy, to the natural history of the meno-
pausal transition—and studies to define the susceptibility to,
and protection from, diseases and conditions of postmeno-
pausal women, have greatly increased clinical information but
have also raised many new questions for scrutiny.16 The re-
sults of the randomized clinical trials on menopausal hor-
mone therapy of the Women’s Health Initiative (WHI) have
been among the most important and most discussed recent
findings on women’s health.17,18 The WHI studied, among nu-
merous other outcomes, the widespread assumption that
menopausal hormone therapy prevents CVD. The WHI found
that, to the contrary, the combination estrogen and proges-
tin hormone therapy studied did not reduce the risk of myo-
cardial infarction and increased the risk of stroke, and thus
the study was stopped.17 Consequently, the US Preventive Ser-
vices Task Force has issued a grade D recommendation against
the routine use of combined estrogen and progestin for the
prevention of chronic conditions in postmenopausal wom-
en.19 Spontaneous premature ovarian failure associated with
sex steroid deficiency and intermittent symptoms of meno-
pause in women younger than 40 years presents another as-
pect of needed information about the risks and benefits of
replacement of ovarian hormones for informed manage-
ment of this disorder and how it differs from normal (per-
manent) menopause.20
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Further research is needed to better understand the meno-
pausal transition and postmenopausal health, including clari-
fication of age-associated aging that may be independent of
menopause. Continued examination of prevention strategies
for overall enhancement of health in postmenopausal women
may answer questions about the efficacy, and the risks and
benefits, of different hormone formulations (for short- or long-
term use), modes of administration, dosages, and when to start
or stop therapy. Studies can provide more clinical and phar-
macological information on complementary and alternative
therapies, such as herbal products, to determine efficacy,
mechanisms of action, and risks and benefits.21

While further results are expected from the WHI on the
role of nutrition in maintaining postmenopausal health, ad-
ditional research should help to provide definitive behav-
ioral interventions and expectations of their benefit. Mo-
lecular, genetic, biological, and physiologic properties of
hormones and hormone receptors are required to recon-
cile the results of animal and observational studies with clini-
cal findings, including their neuroregulatory potential and
role in sex differences in cognition and dementias, and to
identify estrogen-sensitive genetic phenotypes and mark-
ers for adverse effects.

The NIH’s strong emphasis on discovering and evaluat-
ing effective treatments for CVD in women has led to mul-
tiple studies that contribute to a better understanding of the
role of heart disease in women’s health and the differences
and similarities between women and men with CVD. Sev-
eral studies that did not include men were directed to learn-
ing more about how to provide the best prevention and care
for women. For example, the Women’s Ischemia Syn-
drome Evaluation22,23 explored the distinctive ways in which
women present with myocardial infarction or chest pain and
developed diagnostic algorithms specifically for use in
women. The Women’s Health Study24 evaluated use of low-
dose aspirin for primary prevention of CVD in women and
reported different outcomes for women than those that had
been shown in earlier studies in men. In this large, primary
prevention trial among women, aspirin lowered the risk of
stroke without affecting the risk of myocardial infarction
for women younger than 65 years, whereas there was a sig-
nificant reduction of major cardiovascular events, includ-
ing myocardial infarction, among women 65 years or older.
Similar findings were reported from a randomized clinical
trial of the Women’s Health Study on the use of vitamin E.
Benefit for the prevention of cardiovascular events was dem-
onstrated only for older women.25,26 A continuing focus on
sex/gender contributors to cardiovascular health and dis-
ease will have significant clinical implications and public
health benefits for the prevention, detection, and treat-
ment of CVD in women as well as men.27

Numerous other gaps in scientific knowledge about wom-
en’s health help determine priorities for women’s health re-
search and studies of sex/gender factors. Studies of the patho-
genesis of diseases that differentially affect women, such as

autoimmune diseases, are ripe for advancing the under-
standing of the role of sex in the interaction of genetic, regu-
latory, and environmental factors, as well as for promoting
understanding of why certain populations of women may
be more affected by some forms of autoimmune disease.28

Related studies to explain the premature occurrence of ath-
erosclerosis in patients with systemic lupus erythematosus
may also provide information for further understanding the
pathogenesis of atherogenesis in women as well as to im-
prove clinical ability to more effectively manage those who
are affected by lupus and are at increased risk for CVD.29,30

Emerging microbial threats are bringing attention to bio-
logical and behavioral factors that may cause women glob-
ally to have increased risk for some infections or to experi-
ence more severe complications.31,32 Identification and
determination of sex/gender–appropriate interventions for pre-
venting or treating infectious diseases, such as malaria, tu-
berculosis, and schistosomiasis, that may affect outcomes of
pregnancy or that may affect women in other distinct ways
are important for public health initiatives. Examples of the
latter include the global disparity of the burden of human im-
munodeficiency virus among women (especially young het-
erosexual women, who have the fastest-rising rates of new
infection); infections of group B streptococcus; human pap-
illomavirus and the increased risk for subsequent develop-
ment of cervical cancer; and hepatitis B and C.

Exciting breakthroughs have occurred in the understand-
ing of prevention, detection, and treatment of breast cancer,
the most common nonskin malignancy that affects women.
The discovery of the BRCA1 and BRCA2 mutations is one of
the most striking breakthroughs in the current understand-
ing of genetic risks for cancer and has resulted in many new
clinical preventive approaches for women who are found
through genetic testing to be predisposed to breast cancer.33

Yet, only a small proportion of breast cancers are associated
with these mutations, and, although decreasing, death rates
from breast cancer remain high. Thus, continued explora-
tion of the entire spectrum of detection, pathogenesis, pre-
vention, and treatment of breast cancer must remain among
the priorities for women’s health research.

As research clarifies more about the interaction of environ-
ment and hormones on genetic susceptibility to a number of
cancers that affect women, death rates and the impact of as-
sociated morbidity on women and their families can be re-
duced.34 Otherpriorities for researchonmalignancies inwomen
are to address sex differences in lung cancer—the leading cause
of cancer deaths in women in the United States35—as well as
sex/gender differences in techniques for smoking prevention
and cessation. Successful development of biomarkers for ovar-
ian cancer and efficacious vaccines to prevent the transmis-
sion of the human papillomavirus will result in a decrease in
the incidence and mortality of cervical cancer and deaths from
ovarian cancer. Many studies have been reported on cancer
disparities among women of racial and ethnic minorities, but
more work is needed to address the biological characteristics

COMMENTARIES

©2005 American Medical Association. All rights reserved. (Reprinted) JAMA, September 21, 2005—Vol 294, No. 11 1409

 at National Institute of Hlth, on January 11, 2006 www.jama.comDownloaded from 

http://www.jama.com


and the medical, behavioral, and societal interventions that
can reduce these disparities.36

Many other important scientific opportunities exist among
priorities for defining, preventing, and treating diseases and
conditions that are more common in women than in men,
including mental health conditions, especially the dispro-
portionate effects of depression and postpartum depres-
sion; the effects of stress and caregiving on women’s health;
uterine leiomyomas and improved nonsurgical approaches
to their management; chronic fatigue syndrome; and irri-
table bowel syndrome.37

Conclusion
The NIH inclusion policies have enhanced the attention given
to women’s health research and to determining sex/gender
factors in health and disease. One important result has been
an increase in biomedical and behavioral studies that are
helping to answer questions that women, and their physi-
cians, have about their health but for which science has not
yet provided answers. As biomedicine and biotechnology
expand current abilities to pursue new avenues of investi-
gation, both basic research and clinical trial methods are es-
sential to further knowledge about the health of women and
men, but with sex/gender perspectives. Evaluation of inno-
vative clinical trial methods and study designs with novel
recruitment strategies are imperative for future studies.

Dissemination of evaluations published in peer-
reviewed journals and the reporting of sex-differentiated sta-
tistics for these studies are critical to the rapid advance-
ment of the state of the science of research on women’s health
and on sex/gender factors in health and disease. Continued
emphasis on increasing and enhancing women’s careers in
research, including studies of the behavioral correlates that
affect their selection of and advancement in biomedical sci-
ences, must be integral to initiatives that will stimulate both
women and men to pursue the many avenues of exciting
endeavors that contribute to women’s health research.
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