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Abstract
There is increasing concern among many in the medical arena about the extent to which the effects
of treatment, either good or bad, apply to specific subgroups of individuals. Women comprise one
of the most frequently considered 'subgroups' of patients. In the 1980s, much political attention
was focused on concerns about equity in the research enterprise. In this paper, we briefly describe
the statutory approaches to achieving equity in research, beginning with The NIH Revitalization Act
of 1993. We go on to describe clinical, methodological and political factors affecting these
discussions. We conclude that the controversy over the inclusion of women in clinical trials
probably stems, in part, from theoretical concerns about gender differences in treatment effects
and, in part, by legitimate fears of exposing fetuses to investigational drugs. However, we believe
that the broader issue centres on biological factors, possibly defined by genes or gene expression,
that may directly or indirectly modify the effect of specific treatments on specific individuals.
A growing concern of physicians, regulators, healthcare policy makers and patients is the extent to
which the effects of treatment, both good and bad, apply to specific subgroups. Do results of clinical
trials apply consistently and equally across all clinically meaningful subclasses of patients enrolled in
the studies? Can the results of those studies be extrapolated to patients or types of patients who
did not participate in the original research? Reliable data on these issues are rarely available at the
time of drug approval and are more difficult to generate once the drug is on the market and readily
available.

Inclusion of women in trials
Women comprise one of the most frequently considered
'subgroups' of patients for many medical conditions.
Beginning in the 1980s, a great deal of political attention
was focused on the concerns about equity in the research
enterprise. Trials, such as the Multiple Risk Factor Intervention Trial [1,2] and the Physicians' Health Study [3,4],
both primary prevention trials, studied only men. This
was because of the lower incidence of cardiovascular disease among middle-aged women, the desire to minimize
heterogeneity of the trial population and, in the case of

the Physician's Health Study, the small proportion of
female physicians available at the time that the study was
undertaken. These practical considerations relied on the
underlying assumption that the treatment effects in
women would be similar to those in men, an assumption
that became increasingly challenged [5-7].
Meinert and colleagues [8] argued that there was little evidence to support the perception that women were underrepresented in trials. Even in trials for heart disease, nearly
68% involved both men and women These authors sugPage 1 of 3
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gested that in heart disease, as well as in HIV, the directions of the male-female differences are consistent with
the burden of disease. They further noted that for neoplasms, female-only trials (20.8%) outnumbered maleonly trials (8.7%) by a substantial margin.
Nevertheless, concerns about the exclusion of women
from some trials of important medical issues led to the
NIH Revitalization Act of 1993 [9] The Act mandated that
NIH-funded trials have sample sizes adequate to support
a 'valid analysis' of gender and racial subgroup effects. The
statute allows exceptions to the requirement for entering
women and minorities when there is substantial evidence
of the lack of difference in effects of treatment between
subgroups.
While the 1993 legislation was primarily motivated by
concerns about understanding the effects of treatment on
women, controversies were brewing for other reasons.
Women with child-bearing potential had long been
excluded from clinical trials due to concerns about exposing fetuses to experimental drugs. This convention was
challenged in the 1990s when HIV-infected women found
themselves ineligible to participate in trials of new antiviral therapies; at a time when very few such therapies were
available, the potential benefits of having access to a new
treatment for this life-threatening disease appeared to
most women to outweigh any possible risks [7]. In
response to these concerns, the FDA took formal steps to
facilitate the inclusion of premenopausal women into
clinical trials under certain circumstances [10].
A related, and even more challenging problem, was the
treatment of pregnant women. There is a widespread
reluctance to expose pregnant women to investigational
drugs because of possible risks to developing fetuses. The
implication of this situation, however, is that pregnant
women who get sick, who have chronic diseases requiring
maintenance medication or who face a risk (for example,
who possibly need a new vaccine) are unable to weigh the
potential benefits against the potential risks, since there
will be no data on treatment effects in pregnant women.
Pregnant women who must take certain medications are
essentially participating in an uncontrolled and unmonitored experiment for which the data will most likely never
be assessed. A possible exception may be trials of the
H1N1 flu vaccine; pregnant women are considered part of
the high-risk group for this infection and there have been
indications that pregnant women will be included in later
cohorts of the clinical trials [11].

Methodological Issues in Assessing Treatment
Effects in Subgroups
The exploration of treatment effects in patient subgroups
has been controversial. Most trials are not designed with
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sample sizes that are large enough to detect moderate
interactions in treatment effects among subgroups or to
develop precise estimates of the effects within subgroups.
Meta-analysis of completed clinical trials may be useful
for exploring these questions with improved statistical
power, but often there are no multiple studies that are sufficiently similar to support an informative meta-analysis.
Freedman and colleagues [12], in their commentary on
the 1993 legislation described above, stress the importance of using appropriate methods to compare intervention effects among gender and racial/ethnic subgroups.
They stress the possibilities of finding clinically unimportant but statistically significant differences, and vice versa.
In fact, they go on to argue against designing trials with
sufficient power to detect treatment by subgroup interactions in the absence of a priori evidence that such subgroup differences might exist. (How one generates this a
priori evidence is left unclear.) Clinical trialists recognize
that the requirement that all studies should be powered
statistically to detect treatment X gender (or other) interactions would make trials infeasible. Freedman et al. also
suggest that meta-analysis of multiple trials is the best way
to obtain reliable information about subgroup differences.
Differences in treatment effect across subgroups of
patients do not all have the same implications. The type
of difference that might cause the most concern would be
a directional difference: one group benefits from the treatment while the other is harmed. Such differences are rare;
when they have been occasionally suggested they have
generally not been supported by other data [13-15]. It
would also be important to be aware of a difference in
magnitude of effect if the difference was substantial, as it
would affect risk-benefit considerations. There are a few
examples of this phenomenon. One recent example, of a
heart failure drug that appeared effective in African Americans but ineffective in whites, remains controversial but
is supported by data from multiple studies [16,17].
The NIH Office of Research in Women's Health maintains
data on the inclusion of women in NIH-funded trials. The
most recent report shows that women comprise approximately 55% of clinical trial participants [18]. Overall
numbers, however, may be less informative than they
seem. For example, although the annual incidence of
breast cancer is about the same as that for prostate cancer,
enrollment in breast cancer trials is much higher than in
prostate cancer trials [19]. Many other diseases are not
gender neutral; more women get autoimmune diseases;
more boys are diagnosed with ADHD. When there are
exciting new molecules to study in a given medical area,
trials in this area may have a greater advantage, thereby
contributing to an artifactual gender imbalance in trial
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participants. These confounding issues, which may have
their own time trends, make it difficult to assess the extent
to which men and women are proportionally represented
in trials of disease affecting both genders.
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In summary, controversy over the inclusion of women in
clinical trials has been motivated, in part, by theoretical
concerns about gender differences in the effect of the treatment and, in part, by legitimate fears of exposing fetuses
to investigational drugs. There is no question that some
treatments do work differently in men and women, but
the proportion of treatments for which men and women
respond very differently is unknown. The broader issue
really centres on biological factors, possibly defined by
genes or gene expression, that may directly or indirectly
modify the effect of specific treatments on specific individuals. Whether the current explosive interest in genetic
profiling will ultimately lead to the medical nirvana of
personalized medicine, that many have predicted,
remains to be seen.

13.

14.
15.
16.
17.

18.

Competing interests
JAB is a full-time employee of Johnson & Johnson Pharmaceutical Research and Development, which financed
the article-processing costs. He is unaware of any direct or
indirect gain or loss that might result from publication of
this commentary. SSE has no equity in any for-profit company. She receives compensation from several pharmaceutical companies for consultation and service on data
monitoring committees but does not believe these represent competing interests with regard to the content of this
manuscript.

19.

NIH Revitalization Act, Subtitle B. Part 1. 1993:131-133.
Merkatz RB, Junod SW: Historical background of changes in
FDA policy on the study and evaluation of drugs in women.
Acad Med 1994, 69(9):703-707.
Gowen A: Pregnant Women in D.C. Area Cautious About Flu
Shot. Washington Post 2009.
Freedman LS, Simon R, Foulkes MA, Friedman L, Geller NL, Gordon
DJ, Mowery R: Inclusion of women and minorities in clinical
trials and the NIH Revitalization Act of 1993--the perspective of NIH clinical trialists. Control Clin Trials 16(5):277-285. 293
Fisher B, Wolmark N, Rockette H, Redmond C, Deutsch M, Wickerham DL, Fisher ER, Caplan R, Jones J, Lerner H, et al.: Postoperative
adjuvant chemotherapy or radiation therapy for rectal cancer results from NSABP protocol R-01. J Natl Cancer Inst 1988,
80(1):21-29.
Hamilton J, Hartigan P, Simberkoff M, Veterans Affairs Cooperative
Study: Early vs later zidovudine treatment of symptomatic
HIV infection (abstr.). Clin Res 1991.
Lagakos S, Fischl MA, Stein DS, Lim L, Volberding P: Effects of zidovudine therapy in minority and other subpopulations with
early HIV infection. JAMA 1991, 266(19):2709-2712.
Temple R, Stockbridge NL: BiDil for heart failure in black
patients: The U.S. Food and Drug Administration perspective. Ann Intern Med 2007, 146(1):57-62.
Bibbins-Domingo K, Fernandez A: BiDil for heart failure in black
patients: implications of the U.S. Food and Drug Administration approval. Ann Intern Med 2007, 146(1):52-56. [erratum
appears in Ann Intern Med. 2007; Apr 17;146(8):616]
NIH: Comprehensive Report: Tracking of Human Subjects
Research As Reported in Fiscal Year 2006 and Fiscal Year.
[http://orwh.od.nih.gov/inclusion/finalannualreport2007.pdf].
Murthy VH, Krumholz HM, Gross CP: Participation in cancer
clinical trials: race-, sex-, and age-based disparities. JAMA
2004, 291(22):2720-2726.

Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1741-7015/7/56/prepub

Authors' contributions
JAB drafted the initial version of the manuscript. SSE
made extensive revisions and additions to that initial
draft. Both authors read and approved the final manuscript.

References
1.
2.
3.
4.
5.
6.
7.
8.

The Multiple Risk Factor Intervention Trial Group: Statistical
design considerations in the NHLI multiple risk factor intervention trial (MRFIT). J Chronic Dis 1977, 30(5):261-275.
Multiple Risk Factor Intervention Trial Research Group: Multiple
risk factor intervention trial. Risk factor changes and mortality results. JAMA 1982, 248(12):1465-1477.
Hennekens CH, Eberlein K: A randomized trial of aspirin and
beta-carotene among U.S. physicians.
Prev Med 1985,
14(2):165-168.
Hennekens CH, Buring JE: Methodological considerations in the
design and conduct of randomized trials: the U.S. Physicians'
Health Study. Control Clin Trials 1989, 10(4 Suppl):142S-150S.
Healy B, Healy B: The Yentl syndrome. N Engl J Med 1991,
325(4):274-276.
Merkatz RB: Women in clinical trials: an introduction. Food
Drug Law J 1993, 48(2):161-166.
Gorenberg H, White A: Off the pedestal and into the arena:
toward including women in experimental protocols. Rev Law
Soc Change 1991, 19(1):205-246.
Meinert CL, Gilpin AK, Unalp A, Dawson C: Gender representation in trials. Control Clin Trials 2000, 21(5):462-475.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 3 of 3
(page number not for citation purposes)

