Epidemiology and Society addresses broad-ranging topics of interest to researchers, public-health workers, and
other readers. We invite short submissions offering reports on global health issues, msrghrs about epidemiology,

‘policy commentaries, or other pieces of general interest,

Did Medical Research Routinely Exclude Women? An

Examination of the Evidence

Many pesons have voiced the belief that medical
¥ bresearch  studies  often  excluded women.
Wenger and colleagues argued, “The infrequent in-
clusion of women in clinical research until very re-
cently warrants scrutiny 1o clarify whether women
have beeri -excluded from participation for medical
reasons.”’ LaRosa and Pirin lamented, “The exclusion
of some women from clifical studies may sometimes
be valid, but not all women all the time.”? A 1993
editorial in The New England journal of Mediciné
made this categorical assertion: “There is little: doubt
that women have been systematically excluded as
subjects for study. . .it is not surprising that most clin-
ical trials have been heavily, if not exclusively,
weighted toward men”.?

The purpose of this commentary. is-to examine
the empirical basis for the proposition that medical
research, especially research spansored by the Na-

tional Institutes of Health (NIH), comm‘only'excluded.

women. | examine both epidemiologic studies and
clinical trials, ‘analyzing both the number of studies
by the sex of their participants, and sex-specific en-
rollments in medical research studies. | draw upon
previously-published articles, analyses of the Medline
database (which first became operational in 1966),
and intermal NI documents.

| pay particular attention to the period before
1990. | emphasize this time frame in order to' mini-

“mize the effects of the establishment of the NIH Of 1

fice of Research on Women’s Health in 1990, the

appdmtment of Dr. Bernadine Healey as NIH director’

in 1991, and the passage of federal legislation in
1993 :ntended to assure female participation in NIH
research.
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Participation of Women in Clinical Trials

Two articles examined the extent to which
women participated in the early clinical trials. In the
19705, the NiH published an annual listing of clinical
trials in‘its NIH Inventory of Clinical Trials. Dickerson
and Min analyzed all 293 NIH trials funded in 1979,
excluding trials sponsored by the National Cancer
Institute, A review of the 293 studies revealed that
268 trials included both men and women, represent-
ing 91% of the total.* Of the remaining 25 studles 12
were male-only and 13 were female-only. Thus
womeén participated in 96% of clinical trials.

Meinert and colleagues reviewed and tabulated
clinical trials published in five leading medical jour-
nals: Annals of Internal Medicine, British Medical
Journal, JAMA, The Lancet, and New England journaf
of Medicine® Among the 115 trials published in
1985, men represented 11.0% and women repre-
sented 89.0% of all enrollees {Table 1). n 1990 and
1995, male enrollment was recorded at 38.5% and
52.6%, respectively. The large number of female-
only trials on neoplasms largely explained the pre-
ponderance of women in the 1985 and 1990 trials.

These analyses indi_cat_e.-that hefore 1 290, women
routinely” participated- in clinical trials, and. in num-
bers that are maore than proportionate to the number
of women in the overall population. Although these
analyses of clinical trials appear to beé persuasive,-

they leave unanswered the guestion of female partic- -

ipation in epidemiclogic research.

Participation of Women in Epidemiological
Research

No hroad-based analysis has been accomplished
to date of female participation in epidemiologic re-
search. To examine this issue, | undertook a Medline
database search. All stirdies- catalo_ged in Medline are
coded by a number of variables, including condition,
year, type of study, and sex of the study participants.
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TABLE 1. Sex-Specific Enroliment in Clinical Trials, 1985, 1990, and 1995

R Males Females
MNumber of
Trials Wunmnber Percent Nuniber Percent
1985 115 21,878 1.0 177,130 89.0
1990 227 104,350 385 166,545 6l.3
{995 261 229300 52.6 207 068 474
Towal 603 355,624 392 550,74% 60.8

A:{:'nprud_. fiom Meinerr- CL, er al, Gender represemarion in wrials {Toble 3% Contral Clin Trials 2000 21: -}62—4?5

It is likely thal some of the articles represented dupli-
cate reports on the same research project, but this
effect could not be controlled.

The search used. the descriptors “Epidemiology,”
“United States,” and “Human.” We dnalyzed 12 con-
ditions- that represent the leadmg causes of death in

the United States and other major areas of research at.

the NIiH.
‘Table:2 displays the humber of sex-specific “hits”
for thé number of studies published for each of these

12 conditions during the periad 1966-1990. During

this fime frame, 13,119 of the published epidemio-
logic studies mcluded men, and 15,193 studies in-
clided women. These numbers represent a 15.8%

difference favoring women. Note that most of these:

studies included both malés and females, and these
sludlies. are counted in both colupins.

A similar nurber of studies on arthritis, flu, and
riental health included men and women:. In the areas-

of AIDS, chronic obstructive pulmonary disedse
(COPD), hear! disease, injuries, and stroke, more ep-
idemiologic studies .included men. In the areas of
cancer and diabetes more studies included women.
In epidemiologic studiés on reproduction and sex
hormaones, the difference is prenounced.

Medline Analysis of Ferale Participation in
Clinical Trials
To elaborate upon the above findings, | con-

ducted a Medline analysis of the same conditions as

these Tisted in Table 2, substituting the “clinical trial”
Publication Type instead of “epidemiology” as a gen-

TABLE 2. Scx-Spcc:flc Analysis of bpldcmm!uvlc Studies,

B

eral search term, All other search terms were identical
1o those for the first Medline search.

Table 3 reveals ‘interesting similarities and con-
trasts to the first search. A similar number of ¢linical
trials on arthritis, COPD, injuries, mental health, and
stroke included men and women, In the areas of
AIDS, diabetes mellitus; heart disease, and flu, more
trials included men. And in the areas of cancer, re-

production, and sex hormoriés, more studies in-

cluded-women. Overall, the total number of clinical

trials favored women by a 26.5% margin, an even
greater disparity than that noted for the Medline anal-
ysis of epidemiolegic studies.

The findings on cancer research are buttressed by
fwo analyses of participants in cancer trials, One
study of 1989 enrollees in the National Cancer Inisti-
fute {(NC Clinical Tnals_Coopcrﬁ]twL Group Program

reported- 43% male. and. 57% female participation.®

The analysis reported almost 40 clinieal frials {or
breast cancer, compared with 10 trials for prostate

cancer. A more recent report from the Southwest
Oncology Group revealed thal 42% of study ebroll-

ces for the 19931996 period were male, and 58%
female.’ :
Many of the early claims. of sex' bias centered

around cardiovascular-diseasd - research.! In the area

of heart dlisease, Table 3 reveals 137 published clin-
ical trials that included men and 78 ftrials that in-
cluded women, nearly a two-fold difference that fa-
vOIS Mmen.

But this differential must be considered in light of
the fact men have long experienced almost twice the

‘TABLE 3. Sex-Specific _Anaiysis' of Clinicil Trials, 1966~

19661990 As%0
Mali Fenwle Male Female

AIDS 911 790 AIDS 0 iz
Arthritis 33t 3134 Avreliriiis 19 72
Cancer 4,650 5,099 Cancer 14 194
COry 313 294 CQI' 16 15
Diaberes mellits 0 839 Diiaberes meHitus 25 m

Flu 173 178 Heare disense 137 18

Peare Jisensic 1,116 INE Flu 7 4
Injurics 1,514 1,659 Tijuiies 18 1
Mental health 356 350 Mental healch 29 27
Reproduction 1,068 3405 Reprodaction 20 139

Sex hormones- of 250 Sex hormones 2 (Testostevone} Zi {Esirogen)
Stoke 346 94 Srroke 12 )
TOTAL 13,119 13,193 TOTAL 456 5??

COMY = chronic ehstructivie pulmomshey disisse.

_Sd;lit:_l.‘,_:'- Medlene. darabose,

COPEY = chironie obstrogrive ylnpomay disgise,
Kourde; Mrdline database,
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age-adjusted moartality risk of women. Also, clinical
trials often prefer to recruit patients under the age of
65 to reduce confounding clinical variables. But heart
disease typically develops 10-15 years later in

women than men, so many.potential female enrollees'

were not recru:ted into cardiovascular trials on the
basis of their age.?

Recent Trends in Sex-Specific Enrollments

In response 10 the perception that medical re-
search routinely excluded women, the U.S. Congress
added provisions to the NIH Rewtal:zatlon Act of
1993 which aimed to achieve equal sex participation
in_NIH-sponsored research. The regulations pub-
lished pursuant to this Act state,

“Ta this end, the.gmd_el_mes published here are

intended to ensure that ALL future NIM-supported
biomedical and behavioral research involving human
subjects will be carried out in a manner sufficient to
elicit information about individuals of both genders,”*

The Act also mandated the establishment of a
computerized tracking system to monitor enrollments
in all NiH research studies,

In 1994, the first year in which the tracking sys-
tem wds operational, men were found to represent
44.9% of enfoliees in extramural research, women
51.8%, and the sex of the remaining 3.3% was un-
known.'9 By 1994, male participation had fallen to
32.2%. 1 Nun‘lencally, 1,501,687 fewer males than
females wére enrolled in NIH extramural research in
1997.

The percentage decline iin.male enrollments ap-
pears to be associated with the growth in female-only
protocols. In 1994, the NIH sponsored 95 male-only
studies, and 219 female- -only studies.’? By 1997, the
disparity had widened 1o 244 all-male studies vs. 740
all-female studies.™ Based on data provided by the
NIH_Officé of External Research, the 1997 single-sex
studies enrolled 85,901 males and 1,264,381 fe-
mafes. This difference of 1,178,480 persons. accounts
for much of the overall NJH shartfall in male
enrollment.

Conclusion _
A review of sex-specific enrollments in medical

'I'E'S_E’HI'Ch"“StU'd_fES;"'a n'd'an“-‘_eXaminati_on'_'of"the‘n'uml)'er“"“"" T4, Ceneral Aauaunlmg. Office. Wamt.n s Hca!th Washm},tum e, (.-AOJ' L

of epidemiologic studies and clinical trials that in-
cluded men and women, point to twa conclusions: 1)
Historically, women.were routinely mc.luded in med-
ical research, and 2) Women have partICIpated in
medical research in numbers at least proportionate to
the overall fermale population.
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~ These conclusions were foreshadowed by the In-
stitute of Medijcirie’s Committee on the Ethical and
Legal Issues Relating to the Inclusion of Women in
Clinical Studies, which concluded in 1994 that the
committee could net “nail down the perceptlon that.
women. have been under represented” in clinical
trials. 1t o
The récent decline in male participation in NIH

research. has triggered expressions of concern about
the underrepresentationt of men in medical re-

search.’® Overall, men have a higher age-adjusted
death rate than women for each of the top 10 leading
causes of death.'® Given these considerations, | con-
clude. that men. are currently underrepresented it
NIH,

Edward E. Bartlett
Gearpe Wishingran Universiy
Schaaol of Public Hedlth and Healeh Seidnees
L0 Box 1404
Rockvitie, MDD 205849
(iidd::j_‘-s' i Etsrrcsi.'xmnlcntq ¥

References

1. Wenger-NK, Speraff |, Packard 8. Cardiovascular health and disease i
women: N £ngl I Med 1993,329:247-256.

2. LaRosa I, Pinnt VW Sex bias tn biomedical research. | Am Med Wom
Assoy 1093481 45-151,

3. Angelt M. Carlng for women's hualth—What is the probden? N Engl
| med 1993329271272,

4. Dickersin K. Min Y. NIM elinical tials and publication Lixs, Online |
“Curr Clin Trials. Dive, 50, vol, 2, Aprit 28, 1953,

5, Meiner, CL, Gilpin AK, Unalp A, Dawson C. Gender representation n
fFials. Contral Clin Trials 2000;21:462-475.

6. Unpetluidir RS, FriedmaniMA, Séx, trinds, and datatapes. ] Matl Cancer
Inst 1H91;83:16-17.

7. Hinchins, LF Unger 1M, Crowley §I, Colintan CA, Ir, Albain K5, Linder-
iepresentation. of patients 65 years of- age or older in Loncer-treatment
trials {Table 1), N Engl | Med 1999 341:2061-2067.

8. Gurwitz JH, Col NF, Avorn’]. The exclusion of the eldedy.and women
from clinical trials in acute myucardlal infarction, JAMA 1992;268:
14771422,

4. Federal Régister. Wiishington DU

March 28, 1994; i 14508:

Nationat Institutes of Health: Impiementation of the NIH Goidelines bi
1h_e tnchuston of Women and Mindrilies as Subjects in Clinical Rasearch,

Bevernber 1998,

11, Natiorat Instibutes of Health, Implemmhirun ol the NI Guidelines on

the Inctusion of Women and Minorities as Subijects in Clinical Research,

- September 1, 2000,

12. Hayunga EG, Costello MDD, Pinn. VW Dcmographrl_s ol study popula-

Hons, Appl Chin Trials

LS. Gévernment Prinling Effce.

HEHMS- au. 56, May 2000,

14, Mastiaianni Aa, Faden R, Federman D feils); Women and I-!Dalth Re-
search. vol, I sthlni,tun DC National Avaduemy Press, 1994,

15. Barileit EE. Patlents 65 years of dge or ofder in'canceérreatment fials.
N Engh Med 2000734211531,

Vo. Departmient.of Hea]th and Hurnarn Services: Nativnal Center for Health
Statisties, “Health, United States, 2000, Hynitsville, MD, 2000, Table
28.







