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Preface
Barbara A. Ray and Monique C. Braude

The history of drug abuse research shares with other sciences a
relative paucity of knowledge about females in particular and
about gender effects in general. This bias in knowledge stems
from the tradition of using male subjects for animal and human
experiments and an unexamined assumption that gender is not an
important experimental variable.

The Public Health Service is now charged with correcting this
cumulated imbalance in knowledge, and the PHS Women's Task Force
has developed specific recommendations for achieving the goal,
including targets for the future of drug- and alcohol-related
research. The history and significance of the Task Force is here
described by Dr. Chatham, and mechanisms and guidelines for
correcting gaps in knowledge about new and marketed drugs are
referenced in Dr. Danello's overview of the Food and Drug
Administration and its role in drug-related research.

Among the culturally embedded but inaccurate assumptions about
gender is that reproductive functioning is somehow an entirely
female matter. Consideration must now be given to the possible
assault on both male and female gametes by drug and alcohol abuse.
Not only can the female ovum possibly be damaged by substance
abuse, but male sperm can likewise be damaged and subvert healthy
fetal development.

Another false assumption about gender is that sex differences are
relevant only to reproductive processes. Dr. Hamilton provides an
extensive and well-documented story of the many ways that gender
affects health, including the gonadal steroid influences on brain
neurochemical substrate. A host of new discoveries make it clear
that differences in brain structure and physiology exist that are
attributable to a masculine or feminine patterning of hormones
occurring at critical periods during development.

As the chapter by Dr. Baum makes quite clear, sex hormones are not
male or female, but interact at critical stages to produce pro-
found differences in anatomy and behavior. Dr. Baum leads us



through an intricate trail of detection to show that, in the fer-
ret. It is ultimately estrogen that permits the formation of a
male brain nucleus that then seems to permit sensitivity to tes-
tosterone, leading to characteristic male behavior. Although

Dr. Baum describes brain dimorphism in the ferret, an extensive
lTiterature is emerging that strongly suggests that brain di-
morphism exists between the human female and male.

For the purposes of scientific research, studying just women is as
meaningless as studying just men. Rather, gender as an experimen-
tal variable needs to become standard in studies of drug abuse and
drug effects. Dr. Mendelson shows us that the picture for women
and drug abuse changes markedly when nature and extent figures are
broken out for men and women separately. Looking only at how many
substance abusers are women, their problem seems small compared to
the numbers of men abusing drugs and alcohol. But among women
needing mental health support services, drug and alcohol abuse
problems rank second only to depressive illness. From a female
perspective, substance abuse appears as an important threat to
health.

Dr. Mello presents evidence indicating that women who suffer dys-
phoria associated with the menstrual cycle may self-medicate
during the dysphoric period. That the menstrual cycle involves
coordinated and repeated hormonal secretions in the central nerv-
ous system makes the female possibly a useful model for studying
drugs of abuse, as abused drugs typically act on central neural
events.

Going back to reanalyze epidemiologic data by gender, Dr. Clayton
uses NIDA's 1982 National Survey to show certain stable differ-
ences in drug use by gender as well as a trend toward convergence
in age-of-first-use for females and males. Dr. Clayton directs
our attention to the changing role of women in society and sees a
need to track how this may affect substance abuse patterns in the
future.

For the purpose of preventing drug abuse, it is important to
understand how societal, economic, and physiological pressures
differ for subpopulations. Several contributors address this
question. Dr. Gritz outlines the correlation between a post World
War II decision by cigarette manufacturers to target the female
consumer and a gradual increase in cigarette smoking by women,
beginning in their teens, at a time when men were decreasing their
smoking. Dr. Braude provides an overview of the many important
changes in biology and life circumstances that confront the older
woman, who composes approximately 60 percent of the elderly
population. Dr. Braude also points out the especially high risk
In this population of harmful effects resulting from the taking of
multiple medications that may have unknown and possibly dangerous
interactions. In a related chapter, Dr. Barry, drawing upon her
geriatric expertise, gives details of the changing response to
drugs that accompanies the aging process and how this differs for
men and women.

Vi



Gender research is in its infancy and promises to challenge
accepted ideas as the accumulating data sort fact from fiction.
The NIDA conference on women and drugs and this monograph are one
step in the process of opening the scientific community to new
ideas and knowledge about gender as it relates to substance abuse.
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The PHS Task Force on
Women’s Health Issues
Lois Chatham

I have been asked to convey to you the background and significance
of the Public Health Service (PHS) Task Force on Women's Health
Issues. As background I would like to discuss the reasons why a
task force is created. It is my impression that a task force
usually is created to work on a specific, well-defined problem or
subject--hence the term task force. The establishment of such a
work group provides visibility and enables the appointing official
to cut across organizational Tines for the purpose of pooling
resources. The creation of a task force also usually implies
speedy action.

A task force frequently is created in response to some perceived
emergency or threat. The event may be a national or regional
emergency, such as an outbreak of Legionnaire's disease, the
eruption of Mt. St. Helen, the flooding of Johnstown, Pennsyl-
vania, or, more recently, the outbreak of Acquired Immune
Deficiency Syndrome (AIDS). On the other hand, such a group may
be established in response to perceived political pressures such
as the concerns of the aging, the Vietnam veterans, the handi-
capped, or minority populations.

The PHS Task Force on Women's Health Issues obviously was not
created in response to an emergency health event. In fact,
women's overall health status, Tlike the Nation's health, has
improved over the past decade. However, it also is apparent that
the treatment of many chronic diseases and devastating illnesses
has not improved significantly over the past decade.

Because the Task Force report was scheduled for submission to the
Assistant Secretary for Health in October prior to the 1984
Presidential election, many of us wondered if the Task Force had
been created in response to political pressure. However, this
concern proved unfounded. To the contrary, the Task Force was the
attempt of the Assistant Secretary for Health, Dr. Edward Brandt,
to direct the Public Health Service to reexamine its activities
for the purpose of significantly improving women's health.



To assess the significance of a task force, one must examine the
organizational placement of the unit and the stature of the mem-
bers. One also must assess the resources allocated to the
activity. In this case, although no funds were provided, the
Office of the Assistant Secretary for Health assigned a staff
member to serve as Executive Secretary for the Task Force. It
also is significant that the Chairperson of the Task Force is the
highest ranking woman in the Public Health Service, namely, Ruth
Kirschstein, M.D., Director of the National Institute of General
Medical Sciences. Other Task Force members were appointed by the
respective PHS agency heads. ATl members, by virtue of organiza-
tional Tocation or personal characteristics, were in a position to
speak for the agency they represented in matters of policy and
resources. This is essential to the effective operation of such a
unit.

A task force put together to work quickly on a single task faces
certain dangers. First, because of the singlemindedness of the
assignment, a task force may create organizational threats to
existing agencies that feel the work being performed lies within
their agency's scope of responsibility. Second, the task force
may make impractical or impossible recommendations because of
bureaucratic naivete. Third, the report may not be read by the
right people, or, if read, the recommendations may not be imple-
mented. To increase the Tikelihood that the recommendations of
the task force would be used, all recommendations were carefully
analyzed for feasibility and appropriateness by the organizational
units expected to implement them.

In October, 1984, the Task Force Report was submitted to the
Assistant Secretary for Health, Dr. Edward Brandt. In November,
1984, Dr. Brandt issued a memorandum to all Health and Human
Services (HHS) agency heads, directing them to develop plans for
implementing the Task Force recommendations. To ensure continuity
and oversight of these plans, in December, 1984, the Assistant
Secretary for Health established the Coordinating Committee on
Women's Health Issues. Thus, in June, 1985, agency representa-
tives reported for the first time to the Assistant Secretary for
Health on the progress being made to implement the Task Force
recommendations. These plans, in turn, will be reviewed by the
Coordinating Committee as the first step in providing a continuing
review of the implementation of the Task Force Report and Recom-
mendations.

To give you an historical perspective, the following lists have
been developed. These outline the history of the Task Force.
They outline its areas of responsibility and the recommendations
it has made. The chronological sequence of events is outlined
below:



PHS TASK FORCE ON
WOMEN'S HEALTH ISSUES
1983
Summer

Dr. Edward Brandt, DHHS, Assistant Secretary for Health, appoints
Task Force.

PHS agencies assemble information on diseases/conditions:
® Unique to women

® More prevalent in women

® More serious in women

® Having different risk factors for women

Fall

Task Force establishes six committees.

1984
January-March
PHS Regional Offices hold public hearings.
April-August
Reports and recommendations are prepared and edited.

September

Executive Summary and Recommendations plans developed by PHS
agencies.

December
PHS Coordinating Committee on Women's Health Issues is
established.

1985

February

Volume I of Women's Health: Report of the Public Health Service
Task Force on Women's Health Issues published (USPHS 1985).



May
Volume II of Women's Health report published (USPHS 1985).

The members of the Task Force encompassed all PHS agencies, as
follows:

@ Office of Disease Prevention and Health Promotion (OPDHP)

® Alcohol, Drug Abuse, and Mental Health Administration (ADAMHA)
8 Centers for Disease Control (CDC)

® Food and Drug Administration (FDA)

® Office of Public Affairs (OPA)

e National Institutes of Health (NIH)

® Health Resources and Services Administration (HRSA)

These agencies have divergent responsibilities, all of which
address the broad mandate of the Public Health Service. For ease
in implementation, recommendations were grouped according to which

of the six PHS missions they most clearly addressed. The PHS
missions are:

I. Promoting a Safe and Healthful Physical and Social
Environment

IT. Providing Services for the Prevention and Treatment of
ITTness

[TI. Conducting Research and Evaluation
IV. Recruiting and Training of Health Care Personnel

V. Educating and Informing the Public and Disseminating
Research Information

VI. Designing Guidance for Legislative and Regulatory Measures
Similarly, for ease in accomplishing the task, subcommittees were
formed to write reports for the full Task Force. After much
thought, six subcommittees were formed as outlined below:

® Social Factors Affecting Women's Health

® Women's Physical Health and Well-Being

@ Health Concerns of Older Women



@ Issues Related to Alcohol and Drug Abuse and the Mental Health
of Women

® Assessment of Women's Health Issues as Presented at Regional
Meetings

8 Inventory of Public Health Service Programs Related to Women's
Health

The first four are substantive in nature. The fifth subcommittee
report summarizes the recommendations made at the meetings held in
the PHS regional offices, and the sixth subcommittee report is a
repository of all relevant women's health activities and resources
identified during the 1ife of the Task Force.

Since the Task Force was to address health issues of women in the
broadest sense, it became apparent that the Federal Government was
responsible for implementing only a portion of the recommenda-
tions. Indeed, if women's health issues were to be effectively
and efficiently addressed, the following sectors needed to be
involved:

8 The Public Health Service

® Other Federal, State, and local government agencies
® Private and voluntary organizations

® lWomen themselves

Below, the recommendations are displayed within the six-part
mission of the Public Health Service.

I PROMOTING A SAFE AND HEALTHFUL PHYSICAL AND SOCIAL
ENVIRONMENT

A. Use the law and regulations to ensure a safe, healthful
physical and social environment for all.

B. Encourage women to learn about health issues and take
personal and political action to Improve their health.

II. PROVIDING SERVICES FOR THE PREVENTION AND TREATMENT OF
TLLNESS

A. Make chronic disease management a priority for the Public
Health Service.

B. Increase access to health care for women who are
underinsured, elderly, or isolated.



I1I. CONDUCTING RESEARCH AND EVALUATION

A. Expand research on conditions that are unique to women or
that are more prevalent in women.

B. Use Tongitudinal research to assess the interaction of
behavioral, social, and biological factors.

C. Collect and analyze health data by age, sex, and race.
D. Study workplace hazards for women.

E. Study how culture and socialization affect women's and men's
health differently.

Iv. RECRUITING AND TRAINING OF HEALTH CARE PERSONNEL

A. Increase the number of women in key health positions in
services, research, administration, and education.

B. Address continuing education programs in health to women's
needs.

V. EDUCATING AND INFORMING THE PUBLIC AND DISSEMINATING
RESEARCH INFORMATION

A.  Communicate the importance of a healthful lifestyle through
outreach programs.

8. Organize a group from television, films, publishing, and
advertising to examine the effects of media images on
women's health.

C. Disseminate, via the Public Health Service, up-to-date
research information.

VI. DESIGNING GUIDANCE FOR LEGISLATIVE AND REGULATORY MEASURES

A. Encourage organizations interested in women's well-being to
keep informed, promote information exchange and education,
and advocate improved health conditions for women.

B. Use law and regulations to ensure a safe, healthful physical
and social environment for all.

Finally, the Task Force report consists of many recommendations
beyond the 16 displayed above. Since the purpose of this meeting
is to Took at women's health as affected by drug and alcohol
abuse, some additional recommendations have been identified as a
useful framework for conceptualizing presentations and potential
recommendations which may come from this conference.



SPECIAL EFFORTS SHOULD BE MADE TO GAIN KNOWLEDGE ABOUT THOSE
DISEASES RELATED TO ALCOHOL AND DRUG ABUSE, AND ABOUT MENTAL
ILLNESSES OF IMPORTANCE TO WOMEN, BY THE INITIATION OF:

(1) Research to study depression in women when it occurs alone or
in conjunction with alcohol or drug abuse problems.

(2) Studies of the significant factors related to the onset,
continuation, and cessation of smoking, drinking, and drug
taking by women.

(3) Studies of the role of the family and of cultural attitudes
in the maintenance of mental health or the development of
mental illness, as well as in the use or misuse of alcohol,
drugs, and tobacco.

A SYSTEMATIC EFFORT MUST BE MADE TO ADDRESS ISSUES RELATING TO
GENDER BIAS IN RESEARCH AND CLINICAL PRACTICE THAT LEAD TO
INADEQUATE ATTENTION TO THE NEEDS OF WOMEN.

Ways to effect such change include:

(1) The issuance of a comprehensive Public Health Service policy
directing all operating units to review their research guide-
lines to ensure that sex differences are routinely studied,
wherever feasible. Such instructions should be included in
grant application kits.

(2) The requirement that postmarketing surveillance of all
prescription drugs should include reporting of the adverse
effects in women of drug interactions with alcohol, commonly
used psychotherapeutic drugs, and drugs commonly used in
relation to hormonal changes in women.

(3) The requirement that adequate numbers of women be included in
clinical trials of drugs that will be used by women, and that
results be separately reported by gender for all new drugs
that are to be recommended for use by women.

(4) The commissioning of an interdisciplinary panel of senior
scientists, including women, to review existing research and
research methodology to develop a comprehensive plan for
addressing any gender bias identified in research in general,
but in particular in alcohol, drug abuse, and mental health
research.

(5) The establishment of a task force to review mental health
issues related to women and to make recommendations for
change in the Fourth Revision of the Diagnostic and
Statistical Manual (DSM IV) of the American Psychiatric
Association (APA), in order to promote adequate diagnosis
and treatment of women with alcohol, drug abuse, and mental
health problems. Such a task force should work closely with



the APA Task Force on Nomenclature and Statistics. In
addition, a similar review mechanism should be established
for the International Classification of Diseases (ICD-10).

This summarizes the progress and significance of the PHS Task
Force on Women's Health Issues. I am confident that our meeting
and collaborative publication reflect an awareness that research
on drug and alcohol use by women is crucial to improving the
health status of women. With the impetus provided by the Task
Force Report, it is anticipated that the research community will
be stimulated to explore aspects of women's health previously
neglected.
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FDA’s Perspective on Women
and Drugs

Mary Ann Danello

Many of you are probably familiar with the Food and Drug Adminis-
tration's (FDA) requirements for new drug approval. However, for
the benefit of those who are not as familiar with this process,
let me give you a brief overview as well as some idea of when
women are included in these clinical trials.

The FDA provides guidance for investigators performing clinical
evaluations of new drugs in an Agency publication entitled,
"General Considerations for Clinical Evaluation of Drugs" (HEW
publication no. FDA-77-3040). The purpose of this publication is
to present acceptable current approaches to the study of investi-
gational drugs in humans. The document, in part, contains recom-
mendations for clinical studies, which are recognized as desirable
approaches to be used in arriving at conclusions concerning the
safety and effectiveness of a new drug, and includes the following
basic information:

® A description of institutional review boards (IRBs) and
principles of informed consent

¢ Clinical trial design and analysis considerations
@ Selection of subjects

e Numbers of and randomization of patients

e Study control

e Patient compliance

e Dosage considerations

e Drug dynamic studies

In addition to that document, there are 25 clinical guidelines
available concerning the design of adequate and well-controlled



studies on different classes of drugs. These guidelines have been
developed largely or entirely by the FDA's advisory committees and
consultants.

The FDA's drug review and approval process involves two stages--
the investigational new drug application stage (IND) and the new
drug application stage (NDA). The IND process begins after animal
data on the drug have been collected and analyzed and the testing
in humans is ready to commence. Once an IND is submitted to the
FDA, and the Agency is satisfied that the study does not pose
unreasonable risks to human subjects, then the sponsor may begin
testing the drug in humans.

The testing of investigational drugs occurs in three phases:

PHASE 1

These are clinical pharmacologic studies which include the initial
introduction of the drug into humans and involve a range of about
20 to 80 persons in a trial. Phase 1 trials include early dose-
ranging studies as well as determination of toxicity levels and
pharmacologic effects. Drug dynamic and metabolic studies are
also considered to be Phase 1 clinical pharmacologic studies in
whichever stage of the clinical investigation they are performed.
It is recommended that females who are pregnant, or are at risk of
becoming pregnant, should be excluded from early dose-ranging
studies.

PHASE 2

These clinical investigations consist of controlled clinical
trials designed to demonstrate effectiveness and relative safety
of the investigational drug. These studies are normally performed
on a limited number (100 to 200) of closely monitored patients.
Women may be included in Phase 2 clinical trials if adequate
information on relative safety and efficacy has been amassed and
certain animal experiments described in the FDA animal reproduc-
tion guidelines (Segment 1 for females and Segment 2) have been
completed. These experiments determine the teratogenic potential
of the investigational drug. There are instances in which women
of childbearing potential may receive investigational drugs in the
absence of adequate reproduction studies in animals. These
include: the use of the drug as a lifesaving or life-prolonging
measure; use of the drug which belongs to a class of drugs the
teratogenic potential of which has already been determined; use of
women who may have been institutionalized for a time period
adequate to establish a nonpregnant state.

PHASE 3

These clinical trials are expanded controlled and uncontrolled
trials. They are performed after the drug's effectiveness has
been established (to a certain degree) and are intended to gather
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additional evidence of effectiveness for specific indications and
a more precise definition of drug-related adverse effects. Since
Phase 3 trials are large-scale trials, it is recommended that
women of childbearing age be included only if all three segments
of the FDA animal reproduction guidelines are completed to deter-
mine the teratogenic potential of the investigational drug. As
with Phase 2 trials, there are circumstances in which an investi-
gational drug may be administered to women in the absence of
adequate reproduction studies in animals.

Data from the Phase 1, 2, and 3 studies, as well as additional
information (supplements, amendments, progress reports, and
reviews), are compiled by the sponsoring pharmaceutical firm and
comprise the NDA (New Drug Application). After these data have
been analyzed and assessed by the FDA to determine that the inves-
tigational drug is safe and effective for what it claims to do,
the drug can be approved for marketing. Following the marketing
of a drug, the drug's sponsor should submit to the FDA reports on
adverse reactions, data from additional studies, or manufacturing
information.

PHASE 4

These studies are clinical trials which are undertaken after the
new drug has been marketed. Included in this category are:

® additional studies to elucidate the incidence of adverse reac-
tions or to obtain more information on a pharmacologic effect;

® large-scale, Tong-term morbidity or mortality studies;

® clinical trials in a patient population not adequately studied
in the premarketing stage;

@ clinical trials for an indication for which the presumed drug,
once available, will be used; and

® additional Phase 3-type trials to supplement premarketing data
where it has been deemed in the public interest to release a
drug for more widespread use prior to the acquisition of all
data normally obtained before marketing.

Subpopulations

While the Agency has developed separate guidelines for clinical
evaluation of drugs in infants and children and is in the process
of addressing some of the special problems of clinical evaluation
of drugs in the elderly, there are presently no similar guidelines
for women of childbearing potential. However, the "General Con-
siderations" publication includes a brief section on the inclusion
of women of childbearing potential in studies of investigational
drugs.

11



The salient features of these general considerations are as
follows:

® Women of childbearing potential should be excluded from the
earliest dose-ranging studies.

® If adequate information on efficacy and relative safety data
are present (including certain animal reproduction studies),
women of childbearing potential may be included in Phase 2 and
Phase 3 trials.

® Women of childbearing potential may receive Phase 2 or Phase 3
investigational drugs in the absence of adequate reproduction
studies in animals under certain circumstances (e.g., the drug
is Tifesaving or 1life prolonging, or it belongs to a class of
drugs for which the animal teratogenic potential is known).

® When an investigational drug for which there are no animal
reproduction data is used in women for the treatment of a
serious disease, the Tack of animal data should be pointed out
and fully informed consent obtained.

® Pregnancy tests should be performed prior to the introduction
of investigational drugs in women and they should be advised of
contraceptive measures.

® For drugs that are absorbed systemically, transplacental pas-
sage of the drug and its secretion in milk should be assumed.
Fetal followup should be conducted in women who become pregnant
while on an investigational drug. Excretion of the drug or its
metabolites in the milk of lactating women should be deter-
mined, when feasible, prior to the use of the drug in nursing
mothers.

This is a brief overview of the FDA new drug approval process and
the avenues for testing drug effects on women and their offspring,
including the current considerations for the use of women in
clinical trials for investigational drugs. As you have seen,
women of childbearing age can be included in clinical trials, but
under a prescribed set of circumstances. Older women (i.e., post-
menopausal) can also be included in clinical trials for investiga-
tional drugs according to draft Agency guidelines for testing
drugs in the elderly.

FOOTNOTE

'Segments of FDA animal reproduction studies:

Segment 1 - Single generation studies to assess gonadal function,
estrous cycle, mating behavior, and early stages of

gestation

Segment 2 - Assessment of teratogenesis

12



Segment 3 - Effects of the investigational drug on the Tate fetal
development, Tabor, delivery, Tlactation, and health
of the newborn
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An Overview of the Clinical
Rationale for Advancing
Gender-Related
Psychopharmacology and Drug
Abuse Research

Jean A. Hamilton

Gender correlates with naturally occurring patterns of drug use,
misuse, and abuse (Russo et al. 1985). In studying gender as a
variable in clinical pharmacology, we must move beyond overly
simplistic laboratory studies of single agents and recognize the
drug combinations that women actually use. For example, women
frequently combine the use of drugs--legal and illegal--with the
use of exogenous steroid hormones, i.e., oral contraceptives or
estrogens for postmenopausal replacement therapy. These combi-
nations are sometimes used in conjunction with alcohol or ciga-
rettes, which are known to affect endogenous hormones (MacMahon et
al. 1982; Sepkovic et al. 1984). Certain drugs have side effects
that are known to alter the menstrual cycle or other gender-relat-
ed reproductive functioning (Mendelson and Mello, this volume).

Despite this evidence, which provides a clinical rationale for a
more gender-related pharmacology, investigators have too often
behaved as though these effects are trivial and do not merit sys-
tematic attention. That a gender-related blind spot may occur in
drug research is suggested, for example, by the relative neglect
of gender as a variable, even when there is evidence that gender
is related to the actual disease process (Raskin 1974; Kinney et
al. 1981; Hamilton and Parry 1983; Hamilton et al. 1984b).

One example of the biased attitudes that operate against the
appropriate recognition of gender as a research variable is the
preference for "basic" as opposed to "applied" advances in sci-
entific knowledge. Clinical pharmacologists have behaved as
though gender-related drug effects, even if they occurred, would
be "only metabolic." Implicit in this belief is the assumption
that gender-related effects will not help to clarify the basic
mechanisms of drug action.

While this belief may have been tenable in the previous decade, it
runs counter to the most recent evidence. For example, the exist-
ence of gender-related differences in brain structures--and per-
haps in Tocalized functioning--could have consequences for the
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effects of certain drugs on the brain (Baum, this volume). More-
over, there is increasing evidence that gonadal steroids affect
the ongoing neurochemical substrate underlying the mechanisms of
drug action in the brain (Murphy and Hamilton 1983; Hamilton and
Conrad, in press). While speculative, these trends in the data
now provide a basic science rationale for gender-related drug re-
search, which reinforces the purely clinical argument.

In considering the implications for drug abuse research, I am
impressed that both prescription psychoactive drugs and drugs of
abuse are often used to alter the quality of our thinking and
experiences. As one example, for reasons that are not understood,
antidepressants are rarely drugs of abuse (while speculative, this
may be related to side effects, or to an effect of the initial
baseline in terms of mood), but alcohol, opiates, and stimulants
are likely to be used or abused in order to avoid dysphoria, if
not to actually self-medicate a clinically significant depression.
At Teast from the standpoint of regulating affect, this suggests a
certain degree of motivational overlap. In addition, several pre-
scription psychoactive drugs share with drugs of abuse some of the
side effects on reproductive functioning. From the perspective of
these observations, I will briefly review some of the gender-
related data for two types of psychoactive drugs, antidepressants
and antipsychotics.

My purpose in this chapter is to highlight gaps in knowledge and
to identify several methodological requirements for advancing
gender-related psychopharmacology. Many of these observations
will have parallels for drug abuse research. I will further ad-
dress some of the attitudinal and conceptual barriers to moving
gender-related methods into the mainstream of clinical psychophar-
macology and drug abuse research.

GENDER-RELATED DATA FOR SELECTED PSYCHOACTIVE DRUGS
Antidepressants

About 10 years ago, Raskin (1974) reviewed the existing data and
concluded that: "Although twice as many women as men are treated
for depression, the depression Titerature suggests that it is the
men rather than the women who benefit most from antidepressant
drugs." When I attempted to update Raskin's review, I was
especially interested in the literature on MAO-inhibiting anti-
depressants, due to the suggestion of sex-related differences in
responsivity in the animal Titerature. But my review of the
existing clinical data on phenelzine, a nonspecific MAO-inhibiting
antidepressant, demonstrated important gaps in knowledge, since
only 3 out of 25 studies (12 percent) tabulated the data by either
gender or age (Hamilton et al. 1984). It is 1likely that other
gender-related effects might be observed in psychopharmacology,
but without the adequate inclusion and reporting of gender as a
research variable, it is impossible to know (Hamilton and
Hirschfeld 1984).
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Also of interest with regard to possible abuse or misuse of stimu-
lants is Gerner's (1983) observation that amphetamine may be more
effective as an antidepressant in females or the elderly than in
males. This example highlights the need to clarify gender-related
effects in order to maximize therapeutic responsivity and to mini-
mize untoward side effects in subgroups that are defined by gender
and age.

Antipsychotics

As we reevaluate gender as a variable in psychopharmacology, the
literature on antipsychotics and tardive dyskinesia demonstrates
the need to clarify gender by age effects in the 1light of hormonal
effects. Tardive dyskinesia is a movement disorder that occurs in
association with the use of antipsychotic drugs. The well-known
gender difference in the distribution of this side effect (Tepper
and Haas 1979; Kane and Smith 1982) is confirmed even when con-
trolling for age; that is, the female excess is not simply an
artifact of comparing older women with younger males, since it
persists in studies with a similar male-female age distribution,
and it has also been observed in younger age groups (Brandon et
al. 1971; Degkwitz and Wenzel 1967).

There does not appear to be a simple or trivial explanation for
the gender-related difference in tardive dyskinesia. For example,
the finding is probably not simply a function of gender differ-
ences in absolute dosage (0Odejide 1980; Simpson et al. 1978; Yassa
et al. 1983), relative dosage, length of drug use, or polypharmacy
(Simpson et al. 1978). Future studies of possible gender and hor-
monal effects on neuroleptic blood levels (Stevens 1973), optimal
dosages required for control of symptoms (Chouinard et al. 1980;
Seeman 1983), and subtype of movement disorder can clarify the
observed gender-related effects.

At present, the evidence for a hormonal account of the gender-
related distribution of tardive dyskinesia is mixed, but there is
some literature suggesting an effect of menstrual status and of
circulating levels of gonadal hormones (Stevens 1973). For exam-
ple, when the gonadal hormone, estrogen, is extremely high in
premenopausal women--as with oral contraceptive use (Barber et al.
1976) or during pregnancy--a choreiform movement disorder may
arise, perhaps from excess functioning of the brain neurotransmit-
ter, dopamine (Gordon et al. 1980; Klawans et al. 1980).

With menopause, estrogens diminish gradually, often over the
course of years. Moderate levels of estrogen are thought to be
protective for tardive dyskinesia, partly through a presynaptic
mechanism (Klawans et al. 1980). Particularly for women who have
been on antipsychotic medication, the Toss of the protective ef-
fect of estrogen at menopause may, in effect, "unmask" tardive
dyskinesia. Although there is not an increase in the prevalence
of tardive dyskinesia in the menopausal age group, the greatest
increase in the severity of tardive dyskinesia does occur in the
forties and fifties Smith and Baldessarini 1980).
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Another investigational finding connecting tardive dyskinesia with
estrogen levels is that exogenous estrogens improve dyskinesia in
both animals (Gordon et al. 1980) and humans. For example, stand-
ard doses of Premarin (.625 mg/d) resulted in marked improvement
in a repeated on-off clinical trial involving two women

(Villeneuve et al. 1978; Bedard et al. 1977).

METHODOLOGICAL REQUIREMENTS FOR ADVANCING GENDER-RELATED
PSYCHOPHARMACOLOGY AND DRUG ABUSE RESEARCH

Both of these examples highlight the need to select subjects in a
way that will clarify, rather than obscure, possible gender by age
and hormonal status effects on drug responsivity and on drug use.
A further methodological guideline is for investigators to report
the exact statistical significance (p value) by gender, in order
to allow for subsequent combining of statistics for meta-analysis
of several clinical trials.

The example of neuroleptic-related tardive dyskinesia reminds us
to examine not only gender-related trends in therapeutic efficacy,
but also in the patterning of side effects. As detailed elsewhere
(Hamilton et al. 1984). investigators must control, or at Teast
describe carefully, gender-related effects on known pharmaco-
kinetic variables, e.g., body composition and serum levels. The
menstrual cycle must also be recognized consistently as a poten-
tial source of variance in psychopharmacological studies (Shader
and Harmatz 1982; Mendelson and Mello, this volume).

Finally, we must address the fact that confounding variables may
also be gender-related. Such variables may include baseline
levels of severity, placebo versus spontaneous remission rates, or
side effects related to rates of dropping-out. As mentioned ear-
lier, the complexity of people's Tives must also receive recogni-
tion in psychopharmacology and drug abuse research; for example,
there are gender-related differences in cigarette smoking and
alcohol use, and these may interact with other variables pertinent
to our research. Only by greater attention to naturally occurring
patterns of drug use or abuse--including the social ecology of
drug combination--will we begin to clarify the mechanisms for gen-
der-related effects on drug responsivity and usage (Russo 1985).

ON BARRIERS TO MOVING GENDER-RELATED METHODS INTO THE MAINSTREAM
OF DRUG RESEARCH

The scientific rationale for gender-related drug research is sim-
ply to advance knowledge and to improve the quality of research
clinically, theoretically, and empirically. From a policy point
of view, however, there are several conceptual barriers to moving
gender-related research into the mainstream (Hamilton, in press).

For example, this area is likely to be trivialized as though it

pertains only to a special "subpopulation." There is also a per-
sistent notion among basic pharmacologists that gender is such an
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obvious, almost simple-minded variable, that its study will result
only in clinical applications, as opposed to the possibility that
it will provide windows on mechanisms of drug action.

The problem with these attitudes is one of perspective. If you
speak with front-line clinicians--or with the women who actually
suffer from the perhaps needless excess of tardive dyskinesia or
with their families--even rather simple "metabolic" factors seem
less trivial. Theoretically, in fact, the study of gender-related
effects may advance a new thread of basic research, aimed at
understanding drug-hormone interactions, as one example.

Finally, we need to understand better the connections between
seemingly simple-minded variables Tike a e, and profound concepts
like "development," or "evolution." As the variable age is to the
concept development, so the variable gender may stand in relation
to some as yet unknown, but perhaps groundbreaking, concept in
drug research.

In summary, the use of gender comparisons is based on the Tong em-
pirical tradition of comparative methods in physiology and in
neuroscience (Bullock 1984). At its best, gender-comparative re-
search will both sharpen our skills in assessing the mechanisms of
drug action, and improve clinical care--not just for a single sub-
population, but for all subgroups defined by gender, age, and hor-
monal status.
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