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PREFACE

The work  of this committee could not have been accomplished without the
contributions of many people and organizations  who provided assistance aud
information. The staff of the National Institutes of Health were especially
generous with their time and expertise. Msny individuals contributed, inchuling
Duane F. Alexander, Sumner J. Yaffe, Charlotte Catx, Michael E. McClure,
Donald McNellis,  Darlene D. Levenson,  George E. Lewerenx,  and many others
at the National Institute of Child Health and Human Development who spent
considerable time with us. A particular debt is also owed to Jerome G. Green
and his staff at the Division of Research Grants who provided data that were
crucial to the work of the committee. Our project officers were Pamela Wolf
and Jeffrey A. Perhuan.

Important help with data was also provided by Paul J. Friedman of the
University of California, San Diego, who supplied special analyses of data on
physician age distribution, and Wanen H. Pearse  of the American College of
Obstetricians and Gynecologists (ACOG),  who kindly allowed us to participate
in a survey sponsored by ACOG and the Association of Professors of
Gynecology and Obstetrics.

Individuals who participated at meetings of the committee include Florence
Haseltine (who provided the inspiration for this study), Daniel R. Mishell,
Lawrence D. Long0 (who also contributed a background paper), Harold Pincus,
and Frederick Naftolin.

We also wish to acknowledge the help of many members of departments of
obstettics  and gynecology who welcomed staff and gave generously of their time
and experience. Sites visited include the University of California at San
Francisco, San Diego, and Irvine; the University of Pennsylvania, and Yale
University.

The committee solicited input from chairs of depa&nents  of OB/GYN and
others members of the profession. Their thoughtful responses gave us
perspectives and information that provided important groundwork for OUT
deliberations.
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The research agenda, which wnstitutes  Chapter 6, wuld not have been
completed without the contributions of those who wrote background papers.
Their names are listed in Appendix C, and our thanks go to each of them.

Finally I would like to thank my fellow committee members whose
deliberations provided the basis for this report. On their behalf, I wish to
express our gratitude to the Institute of Medicine staff. Jessica Townsend as
study director managed all aspects of the study activities and report preparation.
Dee Sutton provided secretarial support, and Paul B. Phelps edited the
mamucript.

Richard E. Behman
Chairman
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EXECUTIVESUMMARY

Many people in the biomedical research community, including those who
fund research and those who conduct it, have detected what they believe to be
signs of weakness in the research capabilities of academic departments of
obstetrics and gynecology (OB/GYN).

If weakness, indeed, exists, its implications would be extensive, both for
present and future generations: research that might be undertaken in these
departments has great potential for improving the health of women of all ages
and the outcomes of pregnancy,  and for reducing health care expenditures for
such conditions as the sequelae of low birth weight. This gives a sense of
urgency to questions about OB/GYN research capabilities. Below are a few
examples of large-scale problems that could be ameliorated by a strengthened
OB/GYN research capability:

l the percentage of infants who are born weighing less than 2,000 grams,
which has remained at about 7 percent throughout the 1980s;

l pregnancy-induced hypertension, which complicates about 2.6 percent
of all deliveries and increases the risk of poor outcomes for both mother and
Child;

l ectopic pregnancies, which have increased every year since 1970 and
have a fatality rate of 42 per 1,000 cases;

l tiertility,  which affects about 10 percent of married couples who want
children; and

a an epidemic of sexually transmitted diseases that include 4 million cases
annually of chlamydial infection and 24 million people in the United States
infected with human papillomavirus, many types of which are associated with
cervical carcinomas and severe dysplasia.

To address the question of whether the field of OB/GYN  lacks a sufficiently
vigorous research capability, the National Institute of Child Health and Human
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Development asked the Institute of Medicine to convene a study committee. The
committee took OB/GYN reaearchtomean research that would be most
advantageously conducted in academic departmenta of OB/GYN,  whether for
reasons of patient availability, locus of expertise, or because of the particular
concerns of the physicians in the specialty. At the heart of this activity are
investigators who are trained in the specialty of OB/GYN  but who often work
alongside physicians from other specialties and investigators trained in basic
science.

An integral part of the background to the study is widespread distress about
the general state of clinical investigation and the diminishing interest and
participation of physicians in research. Thus, other clinical specialties confront
many of the difficulties that OB/GYN  departments face in generating and
sustaining research manpower. Although the committee’s charge was confined
to finding ways of advancing and strengthening OBlGYN research, to the extent
that the solutions recommended here are helpful to other disciplines, there may
be additional benefits from this study.

The committee viewed its charge as encompassing three major tasks:

l developing indicators of the research strengths of academic departments
of OB/GYN  to assess whether a problem exists;

l examining the causes of problems or the barriers to improvement and
identifying possible solutions; and

l developing a research agenda for OB/GYN that would both contribute
to the resolution of the question of whether a problem in OBIGYN
research exists and provide priorities for future research.

The committee used several mechanisms to gather the informationnecessary
to fulfill  its charge. It held four meetings of the full committee and established
two task forces, one on NIH and the other on the research agenda. To learn
about the concerns of the OBIGYN academic research community, the
committee sent letters to all chairs of academic OBIGYN departments in the
United States and Canada; it received replies from 50 individuals, some of
whom responded as representatives of leading OB/GYN professional societies.
The committee also commissioned background papers and authorixed interviews
of a wide array of knowledgeable individuals.
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The Current Situation

Data on total federal support of research or research training in academic
departments  of OB/GYN  were not available, but the committee was able to
examine detailed data on NIH support:

l NIH funding  of reseamh in academic departments of OB/GYN
increased from $16.1 million in 1978 to $46.5 million in 1989, representing an
increase of 180 percent in current dollars and 43 percent in constant dollars.
However, the increase in the proportion of total NIH resources going to
OB/GYN  departments was very small. More importantly, departments  of
OBIGYN  continued to receive a small share (7.5 percent in 1989) of the funds
of the National Institute of Child Health and Human Development
(NICHD)-the  institute that provides the majority of funds from NIH to
departments of OB/GYN  and that has a mandate to improve reproductive health. V

l Between 1980 and 1989, OB/GYN had a low success rate, compared
with other departments, in securing funding for its NIH grant applications.
Success rates were 37.6 percent for internal medicine, 33.4 percent for
radiology, 31.0 percent for pediatrics, and 28.5 percent for surgery-but only
26.5 percent for OB/GYN.

l Physicians in departments of OB/GYN  made a particularly poor
showing. Not only did they submit relatively few applications, but their success
rate was lower than that of Ph.D.s from OB/GYN  depa&nents  and of M.D.s L,,
in the four comparison departments noted above.

l There were relatively few applications for or awards of NIH training ,
and career development awards to departments of OB/GYN,  particularly for
physicians. It is estimated that only 50 physicians in departments of OB/GYN
received NIH research training or career development support between 1980 and
1989-a finding that bodes ill for the future of OB/GYN research manpower.

l Initiation of the Reproductive Scientist Development Program is a
promising sign. This program provides postresidency or posts&specialty
fellowship support for two or three years of training in a basic science
laboratory. Grantees thereafter spend three years, with at least 75 percent of
thattimein research, as junior faculty in the sponsoring department of
OB/GYN. The program, which generally accepts three individuals per year, is
funded jointly by NIH, OB/GYN  professional groups, and industry.

Information on support of research and research training by the private
sector provides a less complete but equally disturbing picture, particularly with
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regard to training future generations of investigators. Industry contributed $19.3
million to research in departments of OB/GYN  in 1990. It is not known how
this level of funding compares with that of past years. In earlier decades,
organizations  such as the Josiah Macy,  Jr., Rockefeller, Ford, and Mellon
foundations played an important role both in supporting research and training
and in providing early support for the careers of many of today’s most
prominent investigators in OB/GYN.  Today, however, these foundations have
withdrawn  or radically reduced their support of research in reproduction aud of
the training of young investigators who intend to pursue careers in reproductive
research. Private-sector support of training for young investi-gators  now comes
mainly from industry and from OBlGYN  professional associations and their
foundations. It is estimated that six to eight physician/scientists each year are
recipients of major training support from these sources.

The pattern of NIH and private funding confirms what knowledgeable
individuals have knm for a long time: only a handful of the nation’s academic
departments of OB/GYN  host the kind of research enterprise that provides a
truly vibrant environment for research training. There are several specific
grounds for this statement. Only nine departments reported receiving more than

‘. $2 million in federal funds in 1990. The involvement in research by faculty of
departments of OB/GYN is law by two measures: the percentage of M.D.s and
M.D./Ph.D.s  who are principal investigators on NIH or Alcohol, Drug Abuse,
and Mental Health Administration grants, compared with other cliuical
departments,  and the proportion of M.D.s and M.D./Ph.D.s who spent more
than 20 percent of their time in research activities in 1990 compared with
departments  of internal medicine in 1983. (This last is admittedly a poor
comparison both because of the different time periods and because the
procedural demands of OB/GYN  make it more like a department of surgery than
a department of medicine; however, it is the only department for which
comparison data are available.) Finally, there are large numbers of women at
the lower academic levels of departments of OB/GYN  whose full participation
and productivity in research is not likely to oczur unless attention is paid to their
special requirements, which may in&de flexible work arrangements and
extended time to tenure.

committt?e  Findings

All pertinent  data,  as well as the impressions gatbered by the committee in
interviews aud from responses by OB/GYN  department chairs to a request for
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inform&ion, indicate  present as well as potential future weakness in the research
capabilities of academic depar&&  of OB/GYN. In particular, there is cause
for acute concern about the research capabilities of physicians in such
departments: too few are entering research, and those who do are often not
competitive with their Ph.D. colleagues or with physicians in other disciplines. -\/
More ominously, the future is compromised because there are too few centers
of excellence in OB/GYN researchthatcanserveas research training grounds,
and because the level of support for the next generation of investigators is not
sufficient to sustain, let alone expand, existing research capabilities. Although
it is appropriate for many departments of OB/GYN  to preserve their clinical
focus, it is also important to expand the number of departments that are
competitive players in the research arena, so that OB/GYN  can fulfill its
potential for improving the health of women.

Findings Related to Career Choices

It is vital for the health of the OB/GYN  research enterprise  that individuals
with the talent and inclination for research be identified early and that obstacles
to their growth as investigators be diminished. In particular, since women
represent nearly half of all OB/GYN  residents and are therefore a very
significant component of the pool from which investigators are drawn, it is
important that they not be lost to research because of the particular obstacles
they face. These include coping with pregnancy and childcare during crucial
early faculty years; isolation from traditional information and support networks
that guide young investigators; and a dearth of women role models and mentors.

. OB/GYNs who intend to pursue a career in research must complete a
four-year residency, usually followed by two to three years of subspecialty
fellowships. It is difficult, however, to interleave research training with clinical
training; as a result, these physicians are not quipped with the methodological
tools for research nor with the basic science knowledge that would allow them
to undertake investigation in the molecular aspects of biology-if that is where
their interests lie. Acquiring this knowledge requires at least two to three years.
Many in the field have noted that much of the education of the generalist
OB/GYN  is wasted when an individual selects a subspecialty. Some specialties
have made arrangements that allow those destined for an academic career to
reduce the time needed to complete clinical and mearch training. The
committee  found that the extended duration of training for a physician



investigator in OB/GYN  and the difficulties of interleaving clinical and research
training deter some individuals who would otherwise enter a research career.
As a result, there is an urgent need to reexamine OB/GYN  residency and
subspecialty training requirements to decrease the total time needed to train
academicians.

. OBIGYN,  like other clinical departments,  loses investigators because
of the discrepancy between practice and academic income. Data show little
difference in this income discrepancy between OB/GYN  and other specialties,
but a young academician (under the age of 36) earns only approximately 80
percent of the earnings of his or her peers in practice. The experience of many
academicians is that this gap (particularly if combined with high debt) deters
some potential investigators. A heartening  note for OB/GYN  is that the
specialty choices of women physicians may be driven less by income than by
other considerations, suggesting that they may be less deterred from
investigation by the difference between academic and practice income if their
other needs are met.

l Debt, when combined with the many other deterrents to an investigative
career, does result in the loss of talented individuals from the pool of OB/GYN
investigators. Although there is little information on the role of debt in the
decision to enter ‘a career in investigation, analysis of the income needed to
repay various levels of debt shows that entry-level academic salaries-let alone
training and fell<rwship  stipends-do not allclw  for comfortable repayment of the
average debt accrued by the time an individual enters OB/GYN  residency.
Furthermore, anecdotes abound of individuals in OB/GYN  who are unable to
pursue an inclination for research because of the burden of debt. The income
that OB/GYNs  can expect from practice would make debt repayment less
burdensome and practice an attractive alternative.

Findings Related to NIH and Other External Support

Although the weakness of OB/GYN research stems in part from factors
within the discipline, external factors also play a role. The committee therefore
deliberated over what might have caused foundations to decrease their support
of research and training in reproductive science, and whether there might be
factors at NIH that work against OB/GYN research.

l In the past, foundation support (e.g., from the Mary R. Markle, Josiah
Macy Jr., Rockefeller, Ford, Mellon foundations), was an important factor in
the OB/GYN research enterprise and in the training and development of today’s
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OB/GYN investigators and academic leaders. These foundations have either
withdrawn from or substantially diminished such support. The committee found
cause for alarm in this decline-which  appear4  to be the result of changes in
foundation leadership, changes in the magnitude of government support, and a
sense that the interests of OB/GYN investigators do not sufficiently meld with IV’
the interesta of the foundations.

l The absence of an OB/GYN  intramural program at NiH places
OB/GYN  at a disadvantage in several ways. In particular, an outstanding J
training andresearch environment is lost. Efforts by individuals in the OB/GYN
community and by Congress have resulted in welcome moves to establish
intramural programs in OB/GYN  at NICHD and the National Cancer Institute
(NCI). The effectiveness of these efforts points to the importance of leaders of
the discipline engaging themselves in endeavors to advance OB/GYN research.

l OB/GYN is funded primarily by NICHD, whose principal focus is not
OB/GYN  and whose staffing reflects this lack of emphasis on the reproductive
sciences. As a result, OB/GYN  lacks the strength that a focal point within the
NIH provides, and it also lacks NIH leaders for whom enhancing the field is a
high priority. This, too, puts the discipline at a disadvantage.

l OB/GYN is sparsely represented on NIH study sections-in 1989, only
3 members of NIH initial review groups listed OB/GYN  as their area of
expertise, compared with 21 in surgery, 19 in pediatrics, 124 in dentistry, and
117 in internal medicine. Despite this lack of representation, however, there is
no evidence that applications from OB/GYN  receive unbalanced reviews.
Scientific Review Administrators possess valuable howledge  that could enable
investigators to improve their grant applications.

Findings  Relating to Departments  of OB/GYN

There is a pervasive sense among chairs of departments of OB/GYN  that
they operate in an environment in which it is particularly difficult to conduct
research. For example, high salaries must be paid to recruit OB/GYNs  into
academia. In 1990, average salaries for M.D. assistant professors in OB/GYN
departments were $121,500, and there are reports that today $150,000 is needed
to recruit newly qualified subspecialists. These salaries can only be supported
if practice income is substantial; faculty must therefore spend significant time
in clinical activities-often at the expense of investigation. The need to generate
income to support high salaries also makes it difficult to protect the time of
young faculty to allow them to gain the experience IIecessBty  to become
independent investigators. Added to this financial burden is the fact that many
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OB/GYN  departments provide large amounts of uncompensated  care. The
commi#ee  thus concluded the follawiag:

. Academic departments of OB/GYN face particular difficulties in
establishing the infrastructure for research and expanding  their research
capability.

. Two central problems are the need for clinical income to support
salaries and the difficulty of sustaining young investigators until they become
independent.

l Most importantly, chairs of OB/GYN  departments play a pivotal role
in establishing the importance of research in a department, securing external
support and providing inter~4 leadership. Three critical areas for their
leadership are ensuring a cross-subsidy of research by clinical income,
recruitment of promising investigators, and establishing research collaboration
with other departments.

Findings Related to Professional Organizations

The professional organizations of a discipline play a role in informing
members of the discipline, and others, of the priorities and values  of the
discipline and in enlisting members in efforts to further those priorities. Thus,
OBlGYN professional organizations have considerable opportunities to
encourage young people who may be considering research careers, toassertto
the discipline the importance of supporting research, and to ensure. that
influential groups and decision makers are apprised of the potential social and
financial rehun  on investment in OBlGYN  research.

l The ethos of a discipline determines its direction.  In the case of
OB/GYN,  the discipline has not developed a critical msss of leaders for whom
the advancement of research within the specialty is a high priority. This lack
reflects the small number of academic departments of major researchstatus: 38
departments receive no federal research fun&, 10 departments receive 50
percent of the NIH funds that are directed  to departments of OB/GyN;  and there
is substantial agreement among knowledgeable people that between 6 and 12
departmeats  can be counted as serious research centers.

.  Therehasbeenarecentsurgeofinterestin research to improve the
health of women. This is reflected in a major new research initiative proposed
by Bemadine Healy, director of NIH, the establishment at ND-I  of the Office of
Research on Women’s Health, and an array of legislative proposals from
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Congress. The emerging realMion of a need to foster research  on issues
related to women’s health offers an unprecedented opportunity to make the case
for the role of OB/GYN research in women’s health and the need to support
OB/GYN  research. However, this opportunity will be missed unless vocal
OB/GYN leaders emerge.

l Despite what appears to be a generally gloomy picture, several
encouraging events have occurred in the area of OB/GYN  research.
Organizations are supporting the training of investigators through such programs
as the Reproductive Scientist Development Program and the James Kennedy
Fellowship Award. In addition, the American College of Obstetricians and
Gynecologists (ACOG) and other OB/GYN  groups have become engaged with
groups concerned about strengthening women’s health research. Interest in
stimulating research has also been expressed by the Council of University Chairs
of the Association of Professors of Gynecology.

l There are lessons to be learned from activities undertaken by other
specialties that are attempting to stimulate interest in resear&. One such
example is the Office of Research of the American Psychiatric Association,
which undertakes numerous activities to promote research.

CommitteeReconun f!lldatiOIlS

The committee concluded that, in order to accomplish the proposed agenda
of important research it is necessary to strengthen the OB/GYN  research
enterprise. The highest priority should be the building of physician research
manpower so that more departments of OB/GYN would be able to successfully
compete for research support. The committee therefore focused its
recommendations on ways of recruiting and sustakng OB/GYNs  in investigative
careers, and on developing research capabilities in departments that have the
potential to become first-rank centers of OBIGYN research.

The committee was also acutely aware of the interaction between research
manpower and the research funding needed to strengthen investigation. First-
rate investigators must be given time to develop, but this cannot occur in the
absence of adequate funds to support their work. Similarly, funds will be
forthcoming only if first-rate investigators are available to use them. Therefore,
in addition to recommendations to strengthen physicianresearch manpower, the
committee considered strategies that would result in increased funding for
OBIGYN research. Investigation in a particular field will thrive only if those
who fund research are knowledgeable about its importance. The research
agenda that constitutes Chapter 6 of this report therefore emphasizes the
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significance of the proposed research to the prevention, cure, or amelioration of
major health problems. In addition, the committee encourages OB/GYN leaders
to educate decision makers and to stimulate support for OBIGYN research.

The committee was aware that many of the problems being confronted by
the discipline are also faced by other clinical departments that are trying to
develop or sustain clinical investigation. This does not lessen the problems for
OB/GYN.  Moreover, each clink4  discipline has unique characteristics that
must be accommodated in arriving at solutions to its problems.

No one entity bears total responsibility for this effort. Rather, the
following recommendations are directed toward those in positions of leadership
at NIH and in foundations, in the departments of OB/GYN,  and, most
importantly, in the profession of OB/GYN itself. This is the main source from
which must flow the leadership that is the prerequisite for deveIopment of a
strong research community. The committee’s conviction that members of the
discipline of OB/GYN  must play leading roles in strengthening support for
research in the profession itself and in the organizations that fund training and
research underlies many of the following recommendations.

Rtxommendations  for N-III and NICHD

l NICHD program staff should exercise to the fullest extent possible their
abiity to target training support to expand the number of research training
opportunities  for physicians in OB/GYN.  The committee also recommends that
NKHD tailor another career development award to OB/GYN  physicians.
Because of the importance of the program, NICHD should continue to sustain
the Reproductive Scientist Development Program.

l Institutes at NIH whose missions include areas of science to which
OB/GYN  contributes should a&m their commitment to reproductive health and
ensure its appropriate priority in their programs. The committee believes that
there is an urgent need for changes that emphasize  the importance of OB/GYN
research. Actions that would help overcome some of the problems OB/GYN
research now confronts might include the National Institute of Child Health and
Human Development’s changing its name to signal to the public and institute
staff its commitment to and responsibility for reproductive health. NICHD
could also recognixe the importance of programs in reproductive health by
establishing the position of deputy director for reproductive health or by
appointing a board-certified OB/GYN  to the position of deputy director. Further
actions that might be considered by NICHD include increased representation of
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OBlGYN on its staff, and the development of requests for applications @??A,$
on high-priority OBIGYN research topics identified in institute plans.

l NIH should develop a system to track OB/GYNs  who are receiving
federal training and career development support.

Recommendation  for Other External Support

l Congress  should ensure the success of recent initiatives to establish \J
iutramural programs in OBIGYN by appropriating the necessary funds. Leaders
of the profession of OB/GYN  have the responsibility to educate and inform
those in decision-msking positions about the importance and promise of an
intramural program of OB/GYN  research.

l Decision makers in foundations that are concerned with the
development of scientific personnel-or with population problems, women’s
health, cancer, pregnancy outcomes, and other topics that OB/GYN  is well
positioned to address-should be aware of the role that their support of training
and research could play at this crucial time in the development of OBIGYN
research.

l A foundation should set up a program to assist the advancement of
potential research leaders. The Markle Scholars Program and other efforts to
develop academic leaders should be examined  to determine which of their
characteristics  should be replicated.

Recommendations for Which Multiple
Groups Have Responsibility

l The committee  recommends  that  a program to alleviate the burden of
debt (e.g., loan forgiveness, deferral  of repayment, targeted fellowships or
awards that eliminate the need to incur further debt, etc.) be established for
physicians qualified in the specialty of OB/GYN  who have demonstrated a
serious intention to pursue a career in research. Program costs will not be large
and should be borne by a consortium of OB/GYN  professional associations, the
pharmaceutical industry, academic departments of OBIGYN,  and the Public
Health Service.

l Professional groups and other privam-sector  organi&ions  that support
the Reproductive Scientist Development Program should ensure its stability
through a long-term commitment of resources.
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Recommendations for Departments of OB/GYN

l Chairs  of departments of OB/GYN  should make a serious commitment
to augment their research capabilities and to vigorously engage in informing
medical school leaders and OB/GYN  faculty of the potential of investment in
research and research training. This commitment should also extend to
accommodatmg the nonfmancial  working needs of investigators, to facilitate and
ensure their continued involvement in research.

l In particular, OB/GYN  department leaders should pursue ways to
ameliorate the s&eases  that attend the life of women in science. Every effort
should be made to find women mentors and role models for women
investigators. In addition, chairs in institutions in which no provisions exist for
extending time to tenure for individuals with pressing personal commitments
should engage the institution’s decision-making groups in an effort to initiate
such a policy.

l The committee recommends three specific strategies for increasing
research activities: (1) increase the clinical income used to support research; (2)
conduct important epidemiological and behavioral research that is relevant to
OBIGYN;  and (3) create interdepartmental research linkages.

. To ensure the dissemination of knowledge about NIH grant processes,
and to enable applicants to improve their applications and make full use of the
many NIH funding mechanisms, members of academic departments of OB/GYN
and members of professional societies concerned with OB/GYN research should
explore all avenues of communication with NIH staff.

l Chairs of departments of OB/GYN  should work with NIH staff to
improve the success rate of applicants for FIRST (First Independent Research
Support and Trsnsition)  awards.

Recommendatious  for Professional Organizations

l The American Board of Obstetrics and Gynecology should immediately
reexamine training requirements for generalists and subspecialists in OB/GYN
to ascertain whether the training programs are unnecessarily  long. A reduction
in the time needed to obtain subspecialist status would allow those interested in
pursuingacareerin research and academic OB/GYN  to achieve their goal more
quickly than is possible today.

l OB/GYN  professional organizations should create opportunities for
expanding research and for stimulating young members of the profession to view
investigation as an exciting and valued activity. Useful mechanisms include
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special sessions at annual meetings aud providing funds for interested r&dents
to attend such meetings. These organizations  should combine resources to
establish an office whose mission would be the encouragement of OB/GYN
research.

l OB/GYN  professional organizations should expand their efforts to
educate decision makers about the potential of OB/GYN  research and the
importance of accomplishing the research agenda laid out in this report.

l The American College of Obstetricians and Gynecologists and the
Association of Professors of Gynecology and Obstetrics should continue to
include in their manpower survey questions on sources of research support
received by departments of OB/GYN. This information will for the first time
allow tracking of the level of research activity in departments of OBIGYN.

Recommendations for Leadership

l Individuals with a strong interest iu research should be represented in
decision-making positions in leading OB/GYN  professional organizations.

. OB/GYN  leaders should take the initiative in demonstrating to
foundation and voluntary health agency trustees and other representativea, to
leaders of professional associations, and to relevant foundations of industrial
corporations, ways in which expanded support of training for OB/GYN
investigators would be a worthwhile investment.

l OB/GYN  leaders should also seek additional research support from the
types of organizations  mentioned above.

l Leaders of the profession of OB/GYN  have the responsibility to educate
and inform those in decision-making positions about the importance and promise
of OB/GYN research.

l OB/GYN  leaders should also work with NIH staff to identify key issues
and otherwise encourage OB/GYN research.

A Research Agenda  for OB/GYN

The committee developed an agenda of OB/GYN  research using the
following criteria:

l The research should contribute to the resolution of an important health
problem.
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l The research approach suggested should have promise.
l The research should be conducted in departments of OB/GYN  or in

collaboration with members of such departments.

The research agenda serves tuo purposes: (1) its depth and breadth
underscore the need to strengtherr  OB/GYN research capabilities so that the
suggested research can be undertaken, and (2) it can be used as a guide to
prospective funders. The implementation of this important research agenda will
require more resources than are currently being used by OBlGYN researchers,
and the shifting of resources to OB/GYN research.

During the period of this study, NIH initiated three activities that will result
in research agendas that overlap many areas of the committee’s work: the
Pregnancy, Birth, and Infant Research Plan of the National Institute of Child
Health and Human Development, a research agenda being developed by the
Task Force on Opportunities for Research on Women’s Health, and the
development of a strategic plan that brought together a panel on reproductive
biology and development and one on infant health and mortality. In light of
these large-scale efforts, the committee felt that it would be duplicative to
produce a comprehensive, detailed research agenda. Instead, individual
committee members were asked to highlight areas of investigation that meet the
criteria listed above and that exemplify the range of questions that might
fruitfully be investigated. Because there were no committee members with
expertise in the behavioral sciences, technology assessment, or outcomes
analysis, the agenda outlined in the follcwing sections does not sufficiently
emphasize those areas. The committee therefore wishes to stress its opinion that
departments of OB/GYN,  in co&nction with individuals with relevant
expert&,  are well suited to undertake investigation of many topics related
to behavior that affects reproductive health, the technologies ~4 by the
field of OBIGYN,  and the outcomes of care provided by OB/GYNs. The
large number of patients who receive care in the OB/GYN clinics of
academic centers represents an opportunity for clinically relevant
epidemiological ~mchu#ing  research on the efkacy of treatmen&
on the natural history of disease, and on the prevention of d&ease. Faculty
of departments of OB/GYN,  in collaboration with epidemiologists,
sociologists, statisticians, and health services researchers,  have the patient
base and the disciplin~pecific  interests needed to investigate questions that
other disciplines are not likely to undertake. The committee also believes
that the advantages of the patient base and knowledge that resides in
departments of OBlGYN  suggest that these departments should organize
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and conduct clinicahpidemiological  trials that are often now initiated by
other depsutments.

Oocyte and Follicular Development in the Ovary

Follicular Formation

l Elucidation of the events responsible for the transformation of
endodermal cells into germ cell elements.

l Understanding of the forces responsible for guiding the germ cell
toward the proper location in the future ovary.

l Clarification of the cellular origins of the somatic follicular cells.
l Analysis of the cellular mechanism or mechanisms responsible for the

initiation of meiosis and for its arrest at the prophase  stage of the first division.
. Improved understanding of the role of putative intraovarian paracrine

and autocrine regulators.

Follicular Atresia

l Understanding of the molecular events responsible for determining
follicular fate.

l Development of a reliable, reproducible experimental model for
improved understanding of the atretic process.

l Understanding of the apoptotic nature of the atretic process and, in
particular, of the ionic events that appear to trigger the molecular enzymatic
events.

l Focused investigation of potential putative intraovarian  regulatory
concerned with the atretic process.

Follicular Recruitment, selection, and Dominance

l Development of more specific markers capable of predicting the general
well-being of the follicle in question and most importantly the quality of the
resident oocyte.
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l Improved understanding of existing known cytokine and growth factor
regulators and the elucidation of the potential role of as yet unrecognized
peptides.

corpus Lutetnn Ftmction

l It would be interesting to determine if the block to cell proliferation
involves known genes associated with suppression of cell growth (perhaps one
or more of the recently discovered tumor-suppressor genes, such as the
retinoblastoma, or RB) or new examples of similarly functional genes.

Leukocytes,  Cytokines,  and Ovarian Function

l Determine the physiological role of immune system-derived products
on ovarian function.

Fertihxation

l Continued investigation of the role of maturation-promoting factor(s)
in the reinitiation of meiosis and the continuation of egg maturation.

l Continued investigation of the molecular biology of sperm chromatin
Pro===.

l Continued investigation of the biochemical composition of cortical
granules and the significance of cortical granule dehiscence prior to sperm-egg
fusion, as well as their general role in the fertilization process.

l Determination of the physiology and biochemistry of germinal vesicle
breakdown.

l Further investigation of the molecular events and physiology of the
formation of maternal and paternal pronuclei.

l Determination of the physiology and biochemistry of male and female
pronuclei (envelopes) breakdown and the re-condensation of their chromosomes.

l Continued investigation of the molecular biology of the z~na proteins
and their significance to sperm binding. particular questions include how ulna
proteins are related to the slow block to polyspermy, and how sperm receptors
are inactivated.
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l Continued investigation of the fast block to polyspermy followiug the
sperm-egg fusion.

l Investigation of the biophysics of sperm-egg-cortical granule fusion.
l Continued investigation of the molecular biology of sperm capacitation.
l Continued investigation of the molecular biology of the acrosome

reaction with an emphasis on understanding the significance of the hydrolytic
enzymes and their role in the general process of fertilization.

l Definition of the molecular events of the first cleavage, focusing on the
involvement of cyclins. Continued focus on each of the fertilization events,
keeping in mind a possible means of interruption as a contraceptive tactic.

Fetal Growth and Development

Embryology and Congenital Malformations

l Investigation of the basis of genetic regulation of early embryogenic
eventa, including the role of homeotic genes in both normsl  embryogenesis and
in congenital malformations.

l Character&ion  and study of embryologic mechanisms, including
cell-cell interactions, cell migration, cell matrix interactions, and programmed
cell death, all of which are important in normal and abnormal development.
Development and exploitation of tissue and embryo culture techuiques  to
examine developmental mechanisms and teratogenic influences on development
including a study of drug-induced malformations as well as those resulting from
conditions such as maternal diabetes or abnormal immune states.

l Investigation of endocrine and growtb factor signaling that modulates
fetal growth and organ maturation-for example, the basis of actions of
muellerian inhibitory factor (MIF) and androgens  in regulating sex
differentiation.

Fetal Growth and Placental Transport

l Placental transport during normal development and under conditions in
which nutrient flaw is compromised

l The mechanisms by which specific disease states alter transport
processes  and the basic signaling mechanisms that regulate fetal growth and
organ mahmtion. For example, infants of diabetic mothers with excessive
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substrate delivery and of large fetal size show a delay in organ matumtion,
whereas those with intrauterine growth restriction secondary to fetal malnutrition
exhibit accelerated lung and brain maturation. The mechanisms underlying such
changes are largely unknown.

l Metabolic regulation during development.

Congenital Infection and Substance Abuse

l Studies of mechauisms of maternal to fetal transmission of viruses.
l Development of strategies to alter high-risk behaviors.
l Investigation of pathogenesis  of defects resulting from congenital

infe4Aion.
l Development of drug surveillance and treatment programs.

PerinatalReseamh

l investigation of what controls the signaling that induces lung maturation
in preparation for the extrauterine environment.

l Development of new therapies to induce maturation.
l Investigation of the influences of maternal disease states and environ-

mental insults on maturational eventa.
l Refinement of techuiques for fetal surveillance and the development of

better indices for normal and abnormal function.
l Development of new systems to deliver drugs, replacement hormone

therapy, or nutrients to the fetus.

Epidemiological Research

l How does prenatal care reduce perinatal  morbidity?
l How can we measure the effectiveness of social and behavioral

interventions in changing high-risk behaviors that impair and limit fetal
development?

l How do specific obstetric interventions-for example, cesarian section
and maternal nutritional supplementation-affect newborn outcomes?
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Pretam,  Premature Rupture of the Fetal Membranes

l Research must be directed to understanding the regulation of synthesis
and degradation of the extracellular matrix of the fetal membranes and
contiguous decidua parietalis.

l It is suspected, but not established, that infection by way of the action
of bacterial toxins (lipopolysaccharide, or LPS) may serve to initiate the
formation of metalloproteinases that act upon the extracelhdar  matrix of chorion
laeve and amnion. We must ascertain if this is a mechanism by which fetal
membrane rupture is commenced because if this is indeed the case, the condition
is theoretically preventable.

Co~~plications  of Pregnancy That Compromise
Fetal or M.aternal Well-Being Independent
of the Onset of Labor

l Research is needed on the pathogen&s of pregnancy-associated
hypertension.

l Research must be directed toward defining the pathophysiology of the
processes that mandate delivery prematurely even though independent of labor.
Commonly, the obstetrician is faced with choosing between a deteriorating
intrauterine environment for the fetus and the neonatal intensive care nursery for
a sick newborn.

Pmterm OnsetofLabor

l Information must be assembled to understand the fundamentals of the
maintenance of pregnancy and the spontaneous initiation of parturition at term.

l What are the physiological processes that effect such a stronghold on
uterine contraction during human pregnancy?

l How are these processes translated at the biomolecular  level?
l What is the role of the fetus in the maintenance of pregnancy and in the

retreat from pregnancy maintenance at the end of normal gestation? It now
seems very likely that retreat from pregnancy maintenance is the most likely
choice of potential mechauisms for the initiation of spontaneous labor at term.
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Therefore, we must define in great detail the processes that bring this
remarkable situation about.

l An understanding of the contractile properties of the uterus before and
during pregnancy must be gamed.

l The role of (22’ channels and Ca2+ sequestration must be understood
as these apply to the uterus of pregnancy.

l The contribution of the unusual hormonal milieu of human pregnancy
to the maintenance of uterine quiescence must be investigated. Before we can
realistically address the causes of preterm labor, an understanding of these
processes operative in normal human parturition at term must be acquired.

Pretem~  Labor and Infection

l Research must be conducted to establish the role, if any, of infection
in the preterm onset of labor.

l An understanding of the cause or causes of preterm cervicaI  dilatation
is urgently needed.

l The nature of the pathophysiology of the association with preterm labor
and extrauterine infections also must be defined.

Contraception

l Develop contraceptives that protect women against breast and cervical
cancer.

l Increase user satisfaction by offering contraceptors a wider array of
choices.

l Provide contraception for some underserved groups including men,
lactating mothers, teenagers, and premenopausal women.

l Develop contraceptives that protect women against sexually transmitted
diseases (STDs).

Contraceptive Implants

l Develop new drug delivery systems for steroids that would improve the
pharmacokinetic profile to eliminate long-term tail-off of drug release once
implants were sufficiently depleted of steroid as to be ineffective.
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l Assess  the carcinogenic  and other long-term effects of progestins  on the
breast, cardiovascular system, and other organs.

l Conduct and evaluate implants in clinical trials.
l Conduct long-term studies on NORPLANT to de&mine the health

benefits and risks of long-term, low-dose, progestin-only contraception compared
with combined oral contraceptives.

l Develop biodegradable implants that can be removed at any time and
that do not have a long period of drug tail-off.

l Conduct studies in lactating women with ST 1435.

Contraceptive Rings (CRS)

l Determine the optimal steroid for use in different CRs.
l Determine how much the hormone dose can be decreased without

compromising effectiveness and safety.
l Perform  specialized phase 2 studies on CRs to determine whether

vaginally administered steroids are different from orally administered steroids
with respect to ovarian function; lipoprotein levels; metabolism; effects on
cervical, uterine, and vaginal pathology; and carbohydrate metabolism.

l Determine the long-term effects of CR use.

Transdermal  Delivery

l Determine what type of transdermal delivery will be most acceptable
to women: high-tech patches vs. low-tech creams.

l Conduct optimization of studies to select appropriate contraceptive
steroids and their proper doses.

l Determine subject-to-subject variability in absorption using pharma-
cokinetic studies.

. Conduct local dermal irritation and toxicity studies. Conduct clinical
studies for effectiveness.

Intrauterine Devices (IUDs)

l Conduct behavioral studies to determine why women do not wish to use
IUDs and why many health care workers will not insert them.
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l Develop effective methods to identify those women who are not good
candidates for IUD use, that is, those who will have to discontinue IUD use
because of bleeding and pain.

l Develop IUDs that act as barriers to infection of the upper reproductive
tract.

l Develop hormone-releasing IUDs that will further reduce IUD side
effects.

oral  Contraception

. Study the long-term consequences of OCs, and determine the
mechanism of action of mellatonin in women.

Barrier Methods

l Select candidate compounds from results of previous screening tests on
sperm and sexually transmuted diseases (STDs).

l Test candidate compounds for evidence of antifertility effects and
effectiveness against selected STDs  in vitro. Prepare formulations (suitable for
human use) of individual multiple compounds for animal tests. Test
formulations in vitro.

l Test selected formulations for evidence of effectiveness in animal model
systems.

l Prepare selected candidates for tests of effectiveness in humans.
l Conduct comparative trials in humans.

Male Contraception

l Determine whether luteinizing  hormone-releasing hormone &HRH)
agonists or antagonists are the optimal component of a male method.

l Develop long-term delivery systems for LHRH analogs.
l Select an appropriate androgen for long-term administration, and

develop an appropriate delivery system.
l Conduct phase 1 and 2 clinical studies of the audrogen  and the LHRH

analog.
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l Investigate new approaches by developing methods that will interfere
with the autocrine/paracrine control of germ cell matwation  in the testis (a
long-term objective).

Antifertility Vacches

l Isolate a full-length cDNA that encodes promising sperm proteins, and
determine their nucleotide sequences.

l Identify the nucleotide segment encoding the extracellular domain of
membrane proteins and the entire sequence of secreted proteins; express such
proteins in the baculovirus or similar expression system; and isolate expressed
proteins for biological testing.

l Study the effect of immunization with the recombinant proteins and/or
synthetic polypeptides.

l Produce a human dosage form, and test it in animals.
. Perform trials in humans.

LERH-Ikccine  Used With or Without a Vaccine to the Luteiting
Hormone or FSH (Follicle Stimulating Hormone) Receptor

l Conduct trials of the LHRH vaccine in animals and humans.
l Prepare recombinant polypeptides of the lutemixing hormone (LH)  and

follicle stimulating hormone (FSH) receptors, and study their immunogenicity.
l Prepare synthetic peptide segments of LH and FSH receptors

corresponding to the hormone-binding and adenylate cyclase-stimulating
domains, and conjugate the peptides  with a carrier protein.

l Establish immtmogenicity of the LH and FSH receptor peptide  segments
by determining the interaction of antibodies developed against specific receptor
peptide  segments with the recombinant extracellular domain of the respective
receptor, and with isolated ovarian and testicular membranes containing the LH
and FSH receptors, respectively.

l Immunize male and female rats with various combinations of
LHRH-antigen and specific LH/FSH  receptor peptide segments, and determine
their effects on sex steroid production, gonadotropin secretion, spermatogenesis,
ovulation, and fertility.
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Medical Abortifacients

l Identify an antiprogestin that can be used as a substitute for RU 486 in
a new medical abortifacient.

l Test combinations of an antiprogestin, anordrin  analogs, progesterone
synthesis inhibitors, and prostaglandins in pregnant animals to determine the
lcnvest  effective dosages in kn&ating  pregnaucy.

l Dekrmine the window of effectiveness during the postcoital period
when the combined  drugs could be most effectively administered.

l Select the most promising combination of drugs for small-scale clinical
trials, and perform the appropriate toxicology.

l Develop an appropriate delivery system so that the drug combination
could be administered in only one clinical visit.

l Investigate the acceptability of new delivery systems to users and
providers.

l A structured, comprehensive research progmm, including an
epidemiologic description of the etiologies of infertility and basic research in
cervical, tubal, and sperm development and function, would both expand our
kncnvledge and the therapies available for infertile couples.

l Specific disease processes associated with infertility, such as
endometxiosis and tubal adhesions, need investigation.

l The new reproductive teclmologies  of in vitro fertilization and gamete
intrafallopian transfer (GIFT) offer a tremendous opportunity  for understanding
the specific cellular processes of human reproduction.

Epidemiology

l Research is needed on the effect of chemical contaminants on sperm
and oocyte function. In addition, more research on the effect of such substances
as alcohol, tobacco, and drugs on gametogenesis and fertihmtion is necessary.

l Firm, normative data on normal fecundity and fertility, and a multitude
of other reproductive issues, are needed for comparative data as the newer
reproductive technologies continue to expand.

l There is a need to ascertain the relationship between age and human
(both male and female) fertility.
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. Research is needed into sperm-oocyte interaction, includmg details of
fertih&ion and chromosome exchange, sperm acrosome reaction, sperm
maturation, sperm metabolism, and detailed sperm morphology.

In Vitro Fertilimtion  and New Reproductive Te&nologics

l Research using appropriate animal model systems in the primate and
research utilixing human follicular fluid, corona, and cumulus cells should
investigate the molecular biology of human fertilization  and early cell division.

l Research should be conducted on the involvement of growth factors,
activation of the embryonic genome, and metabolism in the very early embryo.

henstrual  Syndrome

l The metabolism and bioactions of progesterone and its metabolites  are
fruitful areas for research to defme the biological causes of symptoms referred
to as the premenstrual syndrome.

The Brain and Reproduction

l The nature,  specific local&&ion,  and mode of operation of the gonad-
trophin-releasing hormone (G&H)  pulse generator must remain a critically
important subject for intensive investigation at the systems, cellular, and
subcelhdar levels.

l While e&radio1  can initiate the preovulatory gonadotropin surge in the
absence of changes in GnRH  production, what actually happens during the
normal menstrual cycle is not known and should be investigated.

l The quantitative role of neuroendocrine deficits in the causation of
infertility in women must be defined.

l The mechanisms whereby “stress” inhibits the GnRH pulse generator
and consequent ovarian function must be elucidated.

l The mechanisms whereby lactation, severe exercise, and caloric deficits
lead to amenorrhea and infertility must be characterixed.

l The mechanisms of action of a variety of modulators of GnRH  pulse
generator activity must be elucidated.
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l It is now clear that the control of LH and FSH secretion by the
pituitary gland is not the same. The role of activins and inhibins and other
factors in the control of FSH secretion must be investigated in a physiological
context.

l The mechanisms that cause the inhibitionof the GnRH pulse generator
shortly after birth aud its reawakening at the time of puberty remain a complete
mystery. The initiation of puberty continues  to be a central, unsolved problem
in human biology.

l The functional relationship between the hourly activation of the G&I-I
pulse generator and “hot flashes,” synchronous events in postmenopausal
women, should be a subject of concerted study with the aim of discovering the
physiological basis of the phenomenon and its potential alleviation by alternatives
to estrogen therapy.

Menopmse

l Long-term, prospective studies to evaluate the effects and side effects
of combinations of estrogen and progestins  in the treatment of postmenopausal
women should be conducted.

l Studies are needed to explain why very few postmenopausal women are
treated with estrogen.

l Studies are needed to discover and assess the risks of adding progestin
to estrogen treatment.

Oncology

ovarian cancer

l What are the factors that predispose the development of ovarian cancer?
l What preventive measmes cau be identified that could be implemeuted

on a wide scale?
l Is there a cost-effective method for early detection, such as the

development and refiuement  of sensitive vaginal ultrasound, that would greatly
improve survival?

. Which genetic alterations, if any, play a causative role in neoplastic
trausformation merits further investigation.





l Haw can the standard therapies of radiation or operation for cervical
cancer be combined with newer modal&a  of chemotherapy or immunotherapy
to improve survival?

l What new strategies can be developed to improve the therapy of
recurrent cervical cancer, which currently is almost uniformly fatal?

vulvar Malignancies

l Clinical trials are needed to establish efficacy and safety of new
treatments.

l What is the optimal method of therapy of premalignant lesions of the
vulva, and can one identify which of these lesions actually require therapy?
This should include investigation of rates of progression and regression,
identification of lesions that require therapy, and determination of optimal
screening intervals. Understanding the molecular biology of premalignant vulvar
disease should help in this area of Tese8fch.

Breast Cancer

l What is the potential effect of oral contraceptives on pre- and
postmenopausal breast cancer?

l Does prolonged oral contraceptive use or early initiation of use (prior
to age 20) alter the risk of the development of breast cancer?

l Does prolonged estrogen replacement therapy alter the risk of breast
cancer?

l Does the addition of a progestin (protective for endometial carcinoma)
alter breast cancer risks?

l Can estrogen replacement therapy be safely used in patients who have
been successfully treated for breast cancer to avoid the morbidity of estrogen
deprivation?

l Does tamoxifen therapy for breast cancer alter the risk of endometrial
neoplasia?

l Can groups of high-risk and low-risk women be identified through
metabolic hormonal investigation or through molecular studies such as those
involving proto-oncogenes?
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Trophoblastic Disease

l What are the effects on future  fertility of successful chemotherapy of
trophoblastic diseases?

l What are the effects of chemotherapy  in the mother on future genetic
abnormalities in the offspring?

l what improved tmatment  strategies can be developed to help patients
who currently succumb to the disease?

l What are the genetic or other causes that lead to the development of
gestational trophoblastic diseases?

Sexually Transnu‘ t t e d  D i i

Prevent  Sexually Transm~*tted-
by Developing Cliically Effective
and Safe Vaccines

l Basic research on the microbiology, immunology, and pathogenesis  of
STDs  is essential to the eventual design and development of effective vaccines
against them.

l Development of prototypes of vaccines for use in the prevention of N.
gononhoeae, C. trachomatis, HIV, and herpes simplex virus (HSV),  is under
way and should be intensified with additional resources.

l The mucosal immune response to organisms that cause STDs is critical
for the development of successful vaccines, which may stimulate both B- and T-
cell limbs of the immune response. Consequently, detailed mapping and
analysis of the epitomes of the proteins associated with STD organisms in
eliciting imnume response are necessary.

l The mucosal immune system of the human female genital tract and its
role in the prevention of infection and/or susceptibility to infection should be
studied more intensely.

l The function of the mucosal immune system, specifically antigen-
processing, humoral,  and cellular immune responses and the effects of hormones
on these responses, should be studied.
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Develop Cost-Effective Tests for Early Diagnosis of !3TDs

l Develop simple, inexpensive, rapid STD detection methods that are
accurate in both symptomatic and asymptomatic women. Highest priority in this
area is the development of a test for chlamydial infections. Development of a
similar test for viral STDs,  such as HSV, HPV, and HIV, is also critical.

l Investigate the safety and etficacy of experimental antiviral drugs
againstHIVand tmatment of opportunistic infections in both pregnant and
nonpregnant women.

l Evaluate the efficacy of treatment regimens for pelvic inflammatory
disease in relation to preservation of normal reproductive function. This will
require a long-term multicenter trial to adequately assess long-term outcomes.

l Develop improved methods to diagnose pelvic mflammatory  disease
(ND) and to identify women at high risk for reproductive sequelae. Accurate,
noninvasive approaches must be developed, particularly to address the challenges
posed by atypical infections. Virulence factors and immunologic markers should
be sought that are predictive of postinfectious infertility or ectopic pregnancy.

Develop  New Therapies Where Needed and New Cost-Effective
Antibiotics That are Easily Administered  and SuRiciently
Acceptable to Maximii  Compliance

l Develop curative antiviral agents for infections with HPV, HSV, and
HIV. Studies are also needed to better define the effect of existing palliative
therapies on transmission and progression of their infections.

l Evaluate PID treatment regimens for efficacy in preserving normal
reproductive function, as well as for ability to achieve clinical and
microbiological resolution of acute infection. This will require a multicenter
clinical trial, with support for a minimum of 7 to 10 years, to permit adequate
assessment of relevant long-term outcomes. The role of tijunctive PID therapy
using anti-inflammatory or immunomodulating agents to reduce long-term
sequelae should also be examined.

l Conduct further studies to document the safety and efficacy of
STD/HIV regimens during pregnancy.

l Evaluate the safety and efficacy of experimental antiviral drugs against
HIV and treatment of opportunistic infections in both pregnant and nonpregnant
women.
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l Expand community research programs for tmatment of HIV, and
identify mechanisms to increase access to care, particularly for law-income
women.

l Develop an understanding of the nature of pathogencell interactions,
especially virus attachment and entry, in order to formulate effective strategies
for interruption of transmission. Natural history studies of JXPV  infection and
the influence of the immune system are critically important in attempts to
prevent the development of cervical cancer.

l Encourage therapeutic studies of STDs that specifically address efficacy
and safety as well as compliance and cost.

l Develop inexpensive, accessible therapeutics that can be used reliably
by women who must frequently manage multiple responsibilities (e.g., family,
job) despite declining health.

. Evaluate and develop clinical trial recruitment and retention procedures
to facilitate enrollment and follow-up of women (e.g., access  to primary medical
care, child care, transportation to clinic sites, as well as other support senkes).

. Review clinical trial eligibility criteria in ongoing studies, specifically,
inclusion/exclusion criteria that may be too restrictive and thus prohibit the
participation of women (e.g., definitions of active drug use, pregnancy, anemia,
elevated liver enxymes,  etc.).

l Study and develop better barrier/contraceptive methods (e.g., condoms
vs. female-controlled methods) and vi&ides that are effective, safe, and
acceptable to women; especially needed are methods that can be controlled by
women and that may be used without detection by their sexual partners.

Clarify the Natural History  of Gaital Infections

l Describe the full spectrum of HIV-related illnesses and malignancies in
women to fully evaluate current AIDS case definitions and standards of medical
care for women.

l Establish prospective cohorts of women to determine the natural history
and clinical presentation of HIV infection in women. Factors that affect the
progression to AIDS among HIV-infected women should be identified, and the
types of opportunistic infections that occur in women should be studied more
intensively. Clinical, virologic, and immunologic markers of disease
progression should be evaluated to the female-specific endpoints of disease
progression.

l To better understand, prevent, and treat HIV infection in women,
conduct studies to address the frequency and factors responsible for transmission
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of HIV to women with specific focus on STDs, stage of disease, hormonal
influence, and age.

l Continue studies on the frequency and factors responsible for
transmission of HIV from mother to child, and evaluate the use of therapy that
prevents transmission.

l Initiate detailed studies on the impact of STD infections on HIV
transmission and the impact of HIV on STD infections. For example, detailed
studies on HPV infection in HIV-infected women should be conducted to
determine the impact of HIV on HPV in the subsequent development of cervical
cancer.

l Define the factors and mechanisms that alter risk of disease
progression, such as HPV infection and its association with premalignant and
malignant lesions of the genital tract. Epidemiologic studies are necessary to
further define  the factors required for initiation versus potentiation of typical cell
growth.

l Conduct epidemiological and basic studies to better define the risk
factors and biological mechanisms that influence progression of HPV infection
to anogenital neoplasia. Urgently needed are HPV natural history studies that
examine the roles of viral type and immune status.

l Examine the mucosal immune system of the human female genital tract,
its relationship to other mucosal immune systems, and its role in the prevention
of STDs and HIV infection. Specifically, antigen-processing, humoral,  and
cellular immune responses and the effects of hormones on the responses should
be studied.

l Define the chronology and the host and pathogen factors involved in
ascent of lower tract organisms into the endometrium and fallopian tubes, and
subsequent tubal scarring. Development of improved animal models for PJD
would greatly facilitate this research.

l Determine the clinical and microbiological spectrum, the frequency, and
the natural history of atypical PID. Seroepidemiological studies of infertile
women and women with tubal pregnancies strongly suggest that atypical or
subclinical PID is responsible for a substantial proportion of these disorders.

lIefine  Behaviors Associated with the
Acquisition and Spread of STDs

l Investigate determinants of health care-seeking behavior in women,
including the role of social networks and support systems in facilitating women’s
access to services.
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l Develop a specific behavioral research agenda in STD prevention.
Epidemiologic studies are needed to identify the type and prevalence of
behaviors that put individuals at risk for trausmission or progression of an STD.

l Identify behavioral risk factors; this work would be facilitated by a
national  survey of sexual behavior.

l Determine population rates for STDs,  and conduct natuml history
studies for disease progression in specific, well-charactetixed populatious.

l Study the psychosocial needs of HIV-positive worm and their family
systems (traditional and nontraditional, including lesbian women) as they cope
with the chronic, crisis-oriented, and usually fatal nature of HIV disease. Give
special attention to adolescent psychosocial needs with emphasis on suicide
preveution and support strategies.

Characterize the Role of STDs in Adverse Regnancy  Outcomes

l Study factors such as the infecting pathogen, the stage of gestation
during which infection occurs, chronicity of infection, and behavioral pattems
such as drug abuse. Organisms should be specifically examined for virulence
factors and for other markers associated with specific patterns of fetal or
neonatal morbidity.

l Conduct further studies to demonstrate whether drugs such as acyclovir
and xidovudine are safe and effective for use during pregnancy.

l Direct immunologic studies toward the protective immune responses
during breastfeeding  to identify the components in breast milk that are primarily
responsible for inhibition of specific pathogens.

l Similarly, identify the role that breastfeeding plays in the transmission
of certain  infections such as HIV.

l Examine such factors as chrouicity of infection and stage of gestation
during which infection occurs to identify specific pathogens. Improved
uuderstanding of the immunobiology of pregnancy and the use of both natural
and artificial auimal models of STDs iu pregnancy are likely to be important to
productive research in this area. In addition, organisms should be examined for
virulence factors or other markers associated with specific patterns of fetal or
neouatal  morbidity.
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INTRODUCTION

This study addresses a concern, expressed inside and outside the discipline
of obstetrics and gynecology (OB/GYN),  that women’s health is suffering
because of weakness in the research capabilities of academic departments of
OB/GYN. This concern often focuses on three indicators of weakness:

1. the relatively low level of funds that flow from the National Institutes
of Health (NIH) to departments of OB/GyN;

2. the dearth of departments that possess a sufficient cadre of investigators
to generate a vital research environment; and

3. some special characteristics of the discipline, and of the environment in
which it operates, that are thought to make it particularly difficult to attract
talented individuals into research  careers or to stimulate and sustain research.

There is also a larger fear that important health problems, some of which
could potentially be solved with an intensified research effort, are not receiving
the research attention they need and deserve. If this were tme, it would be
reason for concern since research that might be undertaken in these departments
has great potential for improving the health of women of all ages and for
improving the outcomes of pregnancy. Indeed, this work might have an
enomrous social impact on present and future generations. A few examples of
large-scale problems that could be ameliorated by increased OB/GYN research
include the following:

l the percentage of infants born weighing less than 2,000 grains, which
has remained at about 7 percent through the 1980s;

l pregnancy-induced hypertension that complicates about 2.6 percent of
deliveries and increases the risk of poor outcomes for the mother and child;

35
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. ectopic pregnancies that have increased every year since 1970 and have
a fatality rate of 42 per 1,000 cases;

l infertility that affects about 10 percent of married couples who want
children; and

. an epidemic of sexually transmitted diseases, including  4 million cases
annually of chlamydial infection and 24 million people in the United States
infected with human papillomavirus, many types of which are associated with
cervical carcinomas and severe dysplasia.

Research that provides solutions or partial solutions to some of these
problems has the potential to generate significant reductions in health
expenditures, For example, an Institute of Medicine committee’ conservatively
estimated that, based on the costs of care in the early 198Os,  a reduction in the
rate of low biiweight from 11.5 percent to 9 percent just in women aged 15
to 39 years who receive public assistance and who have less than 12 years of
education would save $188.2 million in the first year alone. Subsequent heavy
health care, education, and other expenditures are incurred to care for the
frequent long-term morbidity and disability sequelae of low-birthweight babies.

Origins of the Study

IOM Phning Committee

Questions about the state of research in obstetrics and gynecology
(OBIGYN)  departments arise in a troubling context: epidemics of sexually
transmitted diseases and teenage pregnancy, lagging improvement of infant
mortality, and the advent of new reproductive technologies such as in vitro
fertilization. This context demands that serious attention be paid to OBlGYN
research capabilities.

In 1988, the Center for Population Research of the National Institute of
Child Health and Human Development asked the Institute of Medicine (IOM)
to convene a committee to assess whether women’s reproductive health would
be better served if a stronger research base were developed in OB/GYN
departments and whether IOM might usefully undertake a study to determine
how to strengthen that research base. The planning committee convened by
IOM noted the interdependence of several relevant factors: accomplishing
needed research depends on the availability of human resources and funding, but
generating a cadre of investigators depends on training programs, the quality of
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mentors,  the altemativ~  available to potential researchers, and, perhaps most
importantly, the funding available to support teseatch  careers.

The planning committee examined the problems of a career in academic
research, which include the impact of debt accumulated during medical school
and specialty training, the financial cost of choosing sn academic life, and the
difficulties OBlGYN departments experience in finding protected time to allow
the transition to independent investigator status. It also found that clinical
investigators in OB/GYN  must compete for funds with full-time investigators in
basic science departments, as well as with clinical investigators in other medical
departments. On the topic of funding, the planning committee surmised that the
“relatively sparse” support OB/GYN  receives from NIH might stem from the
lack of an institute devoted to OB/GYN research, as well as from the ethical
issues raised by some reproductive research.

Finally, the planning committee decided that  an important reseerch  agenda
in OB/GYN  exists that is not receiving sufficient attention, and that academic
departments of OB/GYN  are the appropriate locus of this research. In the
current funding climate, however, and with only the existing cadre of OB/GYN
investigators, this research agenda is unlikely to receive the attention it deserves.
Moreover, the planning committee found strong and widespread disquiet about
the state of OB/GYN research, sufficient to conclude that further investigation
of the causes and possible ways to improve the situation was justified. Thus,
it recommended a full study by IOM.*

The Charge to the Committee

The Committee on Research Capabilities of Academic Departments  of
OBlGYN was charged with studying the perceived weakness in researchandthe
related shortage of investigators who can build on the successes of the past and
contribute to the reproductive sciences in the future. In particular, the
committee was asked to determine whether there is an actual as well as a
perceived weekness and if so, to identify its causes and potential remedies. To
respond  to the first part of the charge-determining whether a weakness
exists-the committee was also asked to judge whether there was an important
research agenda, suited to tbe unique capabilities of departments specializing in
OB/GYN,  that currently was not being undertaken. If there was such an
agenda, the committee was to describe it. This research agenda would then
serve two purposes: (1) to demonstrate that there are promising areas of
research whose pursuit is likely to have a beneficial impact on the health of
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women and their children and (2) to provide decision makers with guidance for
setting priorities for research investments. If the committee found cause for
concern about research conducted in departments of OB/GYN,  it was to examine
factors that could affect the state of research conducted by obstetrician/
gynecologists, including

l the role of NIH and other funding sources in supporting academic
departments of OBIGYN,  facilitating research in those departments, and
developing highcaliber research personnel;

l the career paths of OB/GYN  physician investigators; and
l the roles of major actors in academic health centers.

This examination was expected to reveal barriers to improvements in research
and to result in recommendations by the committee of ways to enhance the
research capabilities of departments of OB/GYN.

The Committee’s Interpretation of Its Charge

The broadest interpretation of this charge would encompass not only the
manyareesof research likely to promote women’s reproductive health but also
those areas relevant to related conditions-for example, postmenopausal
neoplasia, which is possibly related to estrogen deprivation-regardless of the
academic department in which such work is conducted. At the other extreme,
the committee could confine its examination to research performed by physicians
certified in the specialty of OBlGYN and conducted in academic departments of
OB/GYN. The committee took a middle position, based on the notion that
departments of OB/GYN  represent the primary locus of research intended to
improve women’s reproductive health and ameliorate the impact of the many
diseases and conditions that affect reproductive organs and that are related to
different stages of a woman’s reproductive life cycle. Investigators in many
academic departments outside of OB/GYN are involved in work that pe6ns to
these topics, but attempting to encompass those investigators and their work in
the scope of this study would require careful definition of the researchareasto
be included. Lacking generally accepted, clearsut  boundaries of responsibility,
the results of this effort would generate controversy among specialties without
chuifj4ng their roles in specific research areas in which overlap appropriately
occurs. Many research topics could reasonably be undertaken in departments
of OBlGYN  or in other departments, but factors such as the greater availability
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of particular expertise or of a particular patient population often decree that one
department is preferable to another. In this report,  “OB/GYN research”
means reswcb  most advantageousIy  conducted in academic departments of
OB/GYN. At the heart of this activity are investigators trained in the specialty
of OB/GYN,  who often collaborate with investigators from other disciplines and
with nonphysician investigators, who bring essatial  knowledge and techniques
to bear on questions that belong ia OB/GYN  departmeats.

The committee viewed its charge as encompassing three major tasks:

1. developing indicators of the research strengths of academic depa&ments
of OBIGYN  to assess whether a problem exists (Chapter 2);

2. examining the causes of problems or the barriers to improvement and
identifying possible solutions (Chapters 3, 4, and 5);  and

3. developing a research agenda for OB/GYN that would both contribute
to the resolution of the question of whether a problem in OB/GYN  research
exists and provide priorities for future research (Chapter 6).

OB/GYN research contionts  some difficulties that spring from the particular
characteristics of the specialty (such as its surgical and procedural orientation)
and its environment. But many of the difficulties are similar or identical to
those confronted by any medical discipline that endeavors to generate or sustain
a serious cliical research effort. Thus, although the committee did not set out
to solve the broader problems of clinical research, its deliberations were
illuminated by information about the experience of clinical research in general,
and to some extent its analyses and recommendations apply also to other
disciplines. In making its recommendations, the committee has tried to take an
approach that will help departmats  of OB/GYN  nourish a strong research
environme&  for the future, recognixing  that the development of the necessary
infrastructure and personnel requires a long-term commitment and cannot be
rapidly achieved.

Limits on the Scope of the Study

Many factors impiige on the ability of a discipline such as OB/GYN  to
develop a research base, including private and federal arrangements for payment
for health care, structural issues in the provision of health care, factors relating
to the funding of medical schools and their constituent departments,  and the
conteut of undergraduate and graduate medical education. The committee
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conch&d  that consideration  of such broad factors was far beyond the task with
which it had been charged. Similarly, the committee as constituted was not
suited to examine structural change at NIH, such as the establishment of a
women’s center or institute, which would have repercussions beyond the scope
of this study. In 1990, NIH instituted the Office of Research on Women’s
Health, with responsibility for monitoring progress in research on topics
pertaining to the health of women. With NIH policies and structure relating to
women’s issues in a state of flux, recommendations for major structural change
would be ill-timed. And because of a lack of adequate evaluations of past and
present programs for the training of investigators, the committee was unable to
answer important questions on this topic (such as how best to combine clinical
skills and basic science training to ensure the maintenance and currency of both
areas, or how to prepare investigators to take their place in a modern research
environment).

The committee also recognixed that a policy study in one area of biomedical
research must be conducted with full awareness of the current climate of funding
for biomedical research overall, since increased funding for one area may occur
at the expense of other areas. However, although the committee’s research
agenda for OB/GYN  stresses the importance of the recommended research
advances to solutions of social and health problems and to the health care
system, the committee was not in a position to evaluate the potential
contributions of one research area compared with another. It therefore
determined that such an evaluation was beyond the scope of this study.

There is widespread agreement that current policy, which in effect prohibits
the use of federal funds for research on human embryos and fetal tissue, has
inhibited advances in OB/GYN research. This has occurred because the major
source of investigator-initiated research funding--NM-is  barred from
supporting some specific areas of research that would be likely to contribute to
the understanding and treatment of infertility, pregnancy loss, developmental
disorders, and advances in contraception. To the extent that the policy
represents a barrier to progress in OBlGYN research, it is pertinent to this
study. For example, funding problems in these researchareasarelikelyto
discourage individuals who would otherwise have embarked on aresearchcareer
in the reproductive sciences. This committee was not constituted, however, for
an examination of the complex ethical and social issues related to embryo
research, and the topic was therefore determined by the committee to be beyond
its brief, apart from noting the negative effect of the policy on OBIGYN
research. The significant societal benefits that would result from a resolution
of the divisive issues that surround questions of embryo researchanduseoffetal
tissue are laid out in three other Institute of Medicine (IOM) publications.3*4~
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Conduct of the Study

During the course of the study, the committee held four meetings to address
the questions posed in its charge. To facilitate its work and make good use of
the range of expertise on the committee, the group established two task forces:
the Task Force on NIH and the Task Force on the Research Age-da.

To learn about the concerns of the OB/GYN  academic research
community, the committee sent a letter to the chair of each academic OB/GYN
department in the United States and Canada. The chairs were invited to indicate
their priority items for an OB/GYN research agenda, to describe difficulties they
confront in attempts to develop research activities, and to comment on any other
factors they wanted to bring to the attention of the committee. Replies were
received from 50 individuals, some of whom responded as representatives of the
leading OB/GYN professional societies.

The committee also commissioned background papers to provide analyses
of topics of particular interest, tsvo of which am published as appendixes to this
report. To add breadth to the material available to the committee, IOM staff
undertook a wide range of interviews with individuals in academic departments,
funding agencies, and elsewhere. NIH was a major source of data, providing
extensive information on applications and awards for research and training
support. In addition, interviews with NIH staff contributed to the committee’s
understanding of structural issues at NlH.

In pursuing these approaches, the committee found that they illuminated not
only specific aspects of research in OB/GYN  departments but also general
concerns about clinical investigation. Such concerns form an integral part of the
background of the study and are discussed in the section below.

General  Concerns About Clinical Investigation

Several commentators have expressed concein about diminishing interest
and participation of physicians in biomedical research.47” Over a decade ago,
one such report opened by saying> “Clear evidence now at hand demonstrates
that there has been and continues to be a marked decline in the number of
medical students and postdoctoral physician trainees intent upon pursuing careers
in investigative medicine. *9 This dismay evolved from the joint perception that
CliIliCd research is important and that support for such research (and the human
resources to conduct it) may not in the future be sufficient, due to problems in
recruitment, training, retention, and support of clinical investigators.
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ClilliCd research continues to be important, especially at a time when
molecular biology is malting impressive advances in understanding biological
processes,  precisely because clinical research provides the critical link between
the new biology and patient care. ‘4” Indeed, interdependence of all stages,
from untargeted basic research through preclinical to clinical research and the
development of medical technologies, makes each part of the process vitally
important.‘~

Because the National Institutes of Health (NIH) is a major source of funds
for investigation and training, and because it is the principal source of relevant
data, discussion has often focused on the NIH role in support of clinical
investigation and how physicians fare in the grant process at NIH.’  In 1989,
approximately 6.9 percent of the total NIH budget went to clinical trials, up
from 5.5 percent in 1981. (These data do not include all clinical research,
which can be more broadly defined to include, for example, studies using tissue
from human subjects.) This amounted to $487 million in 1989, of which an
e&mated 14 percent of the total was spent in the NIH intmmural progran~‘~
Much of the growth was experienced by the National Institute of Allergy and
Infectious Diseases, whose spendiig on clinical trials rose from $8 million in
1981 to almost $102 million in 1989. Most of this growth occurred after 1985,
indicating the large impact of AIDS. Spending on clinical investigation by the
National Institute of Child Health and Human Development (NICHD), the
principal supporter of OB/GYN research, also grew rapidly-almost fivefold
between 1981 and 1989-but  started from a low level; by 1989, NICHD was
spending $31 million on clinical trial~.‘~

Some but not all studies corroborate the prevailing sense that clinical
research grants are less likely than basic research to be funded.15  For instance,
a study found comparable award rates for clinical and basic science applications
for research project grants submitted between 1980 and 1989.16  It is suggested
that investigators are deterred from submitting clinical research applications by
their belief that fundiig is unlikely. Data illustrate a growing discrepancy
between the volume of research activity of M.D. and M.D./Ph.D. investigators
compared with Ph.D. investigators as measumd by ROl applications (an

Problems in attracting, training, and retaining clinical investigators should be distinguished from
problems in getting clinical research studies funded, although the two arc related. An appreciation
of both the lengthy treining  and low probability of iimding  can deter those who consider embarking
on clinical investigation.
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imperfect  SuxTogate  measure since  clinical  trials are  often funded by other NIH
me&a&us).* For instance:

l Between  1979 and 1989, the number of ROl applications from M.D.s
and M.D.0’h.D.s increased by 1.5 percent, compared with an increase of 16.3
percent in applications by Ph.D.s.”

l The proportion of new grant applications from M.D.s dropped from
27.6 percent of total ROl applications in 1979 to 25.9 percent in 1989.‘*

The supply of clinical investigators is also determined in part by the
availability of training opportunities and by the ability of the investigator to gain
support for subsequent research. The following data indicate relevant trends:

. The number of physicians in research training programs sponsored by
NIH decreased between 1969 and 1980. Despite growth in the 1980s the
number of physicians NIH is able to support either partially or fully is still
below the level of the late 1960s and early 1970~‘~~~  However, many
trainees of the early period did not opt for investigative careers. Because of
changes in the programs, such as the introduction of a payback requirement for
trainees who do not subsequently engage in research, the retention in research
may be higher today.

l Ph.D.s supported by NIH fellowship programs or NIH training grants
are more likely than M.D.s to apply for research awards. According to a 1986
study, 62 percent of former NIH Ph.D. fellows applied for NIH or ADAMHA
(Alcohol, Drug Abuse, and Mental Health Administration) reseatch grants,
compared with 43 percent of M.D.s. For former NIH Ph.D. trainees the figure
was 52 percent, compared with 17 percent for M.D. txait~ees.~*

l However, for the physicians who entered the competition for NIH funds
the picture was relatively encouraging-at least compared with Ph.D. scientists.
The success rate for research project grants submitted to NIH by M.D.s and
M.D.iPh.D.s was slightly higher than the success rate for Ph.D.s in each year

‘Equating physician investigators with clinical research  and Ph.D.  investigators with basic research
can be miskadii.  Some physician investigators conduct basic research, and some Ph.D.
investigators are involved in clinical research. In the 19808, Pb.D.s  comprised rougbly  belf  the
applicants for NIIi reescarch  project awards that included humen  subjects [Judith L. Veitukaitis, “The
Futun  of Clinical Research,” CZnicd  Reseutvh  1991; 39(2):145-1561.
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between 1980 and 1989.’ Although the success rate for both groups de&red
over the decade, the decline for M.D .s and M.D./Ph.D.s was only 5 percent,
compared with 6.7 percent for Ph.D.s.Z

Other data,  however, indicate a decreasing, or at best flat, interest in
research on behalf of physicians:

l After rising from 11,929 in 1970 to 18,535 in 1983, the number of
physicians reporting research activity fell to 16,941 in 1989; this represents a
decline in the proportion of the U.S. physician population who report that they
are engaged in research of from 3.6 percent to 2.8 percerkps”

l Despite possible flaws in data, a 1990 IOM committee concluded that
there has been no growth in the number of physicians participating in research
in recent years.=

Many factors are proposed as accounting for the diminished interest of
physicians in clinical investigation:

l the length of training and uncertainties about how best  to train a
successful cliicaI investigator;

l the level of debt with which physicians graduate from medicsI school;
l a perceived decrease in the funding of investigation of clinicaI

problems;
l perceived instability in funding, which makes a career in research seem

an uncertain undertaking;
l the lure of more highly paid clinical practice;
l pmssures on academic departments to produce clinical practice

revenues;
l the inability of academic departments to nurture clinical investigators;
0 multiple demsnds  on academic health center resources, which make it

difficult to obtain the funds needed to protect the time of clinical investigators;
and

‘Moreover, although  Ph.D.s  average slightly better priority scores than M.D.8 on competing and
renewal ROls, the mean score differences usually have been only 8 points or less on scores that
range between approximately 200 and 280 (National institutes of Health, “DRG Peer Review
Trends: Workload and Actions of DRG Study Sections, 1979-1989,’ NIH Division of Research
Grants, Bethesda, Md., p. 71.)
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l the reluctance  of third-party payers to pay the costs of care for patients
participating in clinical research protocols.

Many of these factors have become more acute in recent years. The
training of today’s clinical investigator has of necessity become intense and
extended, as vividly described below:

Without substantial postgraduate traiuing in the biological sciences, the
modem physician carmot  readily enter the arena of sophisticated and
competitive biological research. Since the clinical training of a
physician is so intense, developing the skills that are necessary for an
investigational career in biomedical research has also become very
difficult. A fear of the laboratory often arises in young physicians who
are long removed from working in a research laboratory or who have
never been exposed to such work. Threakned with the loss of highly
polished clinical skills and the prospect of isolation from the famihar
clinical environment, these physicians ate reluctant to enter laboratory
research. Subspecialty fellowship training ought to provide an
opportunity for research, but unfortunately the laboratory experience
in most fellowships tends to be narrow, is usually focused on a single
technique, and does not offer the broad-based kind of training in
biomedical research that is necessary to encourage physicians to pursue
a research career. Those who are willing to obtain in-depth training in
the biomedical sciences must therefore turn to basic science
departments. This in itself poses a threat and acts as a deterrent to
most physicians considering a career in investigation.”

In the face of such obstacles, it is surprising that a large and increasing
proportion of medical school seniors have indicated that their iirst choice of
career would be as full-time academic faculty, teaching and conducting clinical
research. The proportion indicating such interest has risen from 21.5 percent
of respondents in 1981 to 28.8 percent in 1990.n28  Unless attitudes to
research and to financial rewards are changing, these data suggest that many of
the deterrents to an investigative career take hold at a later stage. Perhaps the
full impact of repaying educational debt does not come until after medical school
is completed. Or perhaps a physician does not fats the opportunity cost of an
academic research career until confronted with the reality of supporting a
family.



In addition to the years of clinical training, most physicians will require
additional years of research training and education in basic science to enable
them to compete for funds with Ph.D. investigators.

It is imperative  that the serious physician/scientist receive training in depth
in a scientific discipline relevant to medicine. It is both inaozurate and
arrogant to assume that the intensive professional training of a physician
prepares him or her to compete in modem science with a scientist who has
undertaken the rigorous discipline of a Ph.D. degree.B

Programs that have been established to prepare physician/scientists include
the Physician-Investigator Fellowship Training Program in the Department of
Medicine at the University of Pittsburgh School of Medicine and many similar
programs; the Reproductive Scientist Development Program supported by NIH
and private funds; federal and nonfederal M.D./Ph.D. programs; and NIH
intramural positions and extramural training awards-particularly the Physician
Scientist Award. However, there is no consensus on the best model for training
physician/scientists, either in terms of preparing them to become competitive or
in terms of efficiency-that is, maximizing the proportion of trainees who go on
to productive careers in investigation. James Wyngaarden, former director of
NIH, has acknowledged the problem in relation to NIH-sponsored training
programs, which have variable success rates.p

Even after completing the formal training period, the potential investigator
still needs support. To develop from research trainee to independent investigator
requires time “protected” from the demands of teaching or clinical obligations.
The acsdemic department must in effect invest in the young investigator to
ensure sufficient protected time. In a survey of young physician investigators,
however, clinical and administrative activities were second only to lack of
funding as factors that interfere with the performance of research, and lack of
institutional support was felt to be a greater problem than the distraction of
teaching duties.3’ The importance of this support in allowing the investigator
time to mature is revealed by NIH grant data: in the 198Os,  the success rate for
first-time applicants was relatively stable at just under 30 percent, but with
repeated applications, 50 percent of applicants won awards.% A department
chair can thus expect that protecting the time of two new investigators to allow
them to submit repeated applications will bring in, on average, one award.

Funding this protected time is increasingly difficult, however. Medical
schools have become more dependent on service income, which in 1988-1989
represented 43 percent of revenues, compared with 12 percent in 1970-1971?3
But without sufficient protected time, the investigator finds it difficult to write
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grant  applications and pursue serious investigation, a situation that can
discourage even those physicians who have completed research training and
started on the road of investigation. As current NIH director Bernadine Healy
has noted:

Teaching, research and practice are in aggregate the triple mission of
the medical school, but the demands on the individual to be all three,
the “triple threat,” must be questioned. As science grows more
complex and practice more demanding, the individuals should be
allowed to choose which of the three missions to uphold and should be
appropriately secured and rewarded for doing that one mission well.=

Beliefs About Reseamh  and Academic Departments of OBlGYN

Departments of OB/GYN  share many of the problems in generating research
that confront most clinical departments, but there is also a sense that many of
these problems are more acute in OB/GYN  than in other specialties and that
certain barriers unique to OB/GYN research compound these problems. Letters
to the committee from chairs of OB/GYN  departments reveal that they feel that
they operate in an environment that is particularly discouraging to research. For
example, several chairs felt that OB/GYN  faculty must contribute relatively
large amounts of time to clinical work to generate the income needed to sustain
department and faculty salaries. This load is believed to be especially heavy in
OB/GYN for several reasons:

l the need to generate sufficient service income to cover the high salaries
needed to attract to academia individuals whose earning potential in practice is
large;

l the high uncompensated care load borne by obstetrics; and
l high malpractice premiums.

When the earning capacity of each faculty member is important, these factors
hinder the ability of a department to develop young investigators and to support
mature investigators between grants or during fallow periods, when writing grant
applications takes priority.

Departmental chairs also mentioned some special problems faced by
OB/GYN  in competing for NIH funds. Without au NIH institute whose primary
mission is the furtherance  of OBIGYN research, OB/GYN lacks an institutional



48 SlRENGliYENlNG  BESE4RCH  INACADEMIC  OB~GlWDEPARlMEh’lS

focus at NIH. And within NICHD, the prime funder for OB/GYN  research,
there are few individuals who are specialists in the discipline. This fosters a
feeling that OB/GYN research lacks supporters at NIH and, until recent months,
in the Congress, too-the latter being a very significant body in determining
NIH priorities. In addition, many believe that NIH study sections (which review
grant applications) are not only biased against clinical research in general, but
lack sufficient OB/GYN  representation. OBIGYN  representatives are also
scarce on the councils that advise the various institutes.

In short, there is a feeling that it is particularly difficult to generate interest
in a career in OB/GYN research and that individuals who desire such a career
confront special problems. Few role models are available to stimulate interest
in maearc& only a small number of the nation’s academic departments of
OBlGYN  have the critical mass of researchers needed to engender a lively
research ethos. The prolonged, clinically focused residency and subspecialty
training periods are thought to deter the would-be investigator and impede the
acquisition of scientific kuowledge and research skills. Finally, the lack of
federal funding for fetal research is thought to both curtail OBlGYN  research
activities and act as a deterrent to the pursuit of investigative careers in this
area. This report will assess the reality of some of these perceptions, which are
listed here to indicate the prevailing thoughts and perceptions that he behind this
study.
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IS THERE A PROBLEM?

The previous chapter noted perceived difficulties in supporting research and
intraining research personnel in obstetrics and gynecology (OB/GYN).  This
chapter moves from perception to more solid ground by examining objective
indicators to establish whether a problem exists. There are three ways to answer
the question. The first measure is the level of external support for research and
research  training in academic departments of OB/GYN,  primarily from the
National Institutes of Health (NIH) but also from the private sector. The second
involves the structural characteristics of departments of OB/GYN, specifically,
whether OBlGYN  departments differ from other clinical departments  in ways
that might indicate that problems exist or that might constitute a cause for alarm.
Thefinalmeasureisa research agenda for OB/GYN,  the sixe and depth of
which indicate unmet needs for research and promising avenues of investigation
with great potential for repaying increased investment in OB/GYN research.

Support of Research and Traiuiug in Departmeuts  of OBlGYN

Sources of funding for research in depar~mts  of OB/GYN  include the
federal government, foundations, the academic institutions within which the
departments exist, the departments themselves, and industry. The Jnstitute  of
Medicine (IOM) was fortunate in that the American College of Obstetricians and
Gynecologists (ACOG)  and the Association of Professors of Gynecology and
Obstetrics (ARGO) include questions in their joint survey of academic manpower
that enabled the committee to gain an understanding of the overall level of
research support in departments of OB/GYN  and the relative contribution of
each of the above sectors. Responses from all 136 approved U.S. medical
schools indicated a total of $142.2 million in research funds from all sources in
1990. The principal source of research support was the federal government
($77.5 million, or 54.5 percent), followed by institutional support ($26.4
million, or 18.6 percent), industry ($19.3 million, or 13.5 percent), and
foundations and other sources ($19.1 million, or 13.4 percent).’ No data are
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available to indicate either past levels of support or changes in distribution, but
some OB/GYN  department chairs feel that the pharmacwtical industry has
become a more significzuu source.2 There are also indications that private
foundation support, which played an important roie in stimulating research in
departmeots  of OB/GYN in the past, has diminished in recent years.

The Role of Foundations

According to an inventory of private agencies that contribute to population
research,* a small number of foundations-the Ford, Rockefeller, and Andrew
W. Mellon foundations-have for years dominated the private fundiig scene.
The Hewlett Foundation, created in 1966, entered the inventory in 1985. The
Population Council, which is included in the inventory, is itself a research
organization that solicits funds to support its work. However, it also supports
investigators-mainly overseas-who collaborate with the council in fertility and
contraception wo*.*

Between 1976 and 1985, several trends in foundation support were notable.
Reproductive processes and contraceptive development both lost ground, losing
34 percent and 6 percent in funds, respectively. There was also a large shift of
funds to the social and behavioral sciences (a gain of 224 percent) and smaller
but nevertheless substantial gains for wntraceptive evaluation (184 percent) and
population research centers (98 percent).3 These trends suggest that OB/GYN
departments may have been losers, since the largest gains appear in areas in

The term  populurion  research is not synonymous with the research activities appropriate to
departments of OBEYN. In the following diiussion  it is defined as ‘studies of the nature,
determinants, and consequences of population characteristics and dynamics and the development of
basic data and methods for such population analysis. Physical, biological, psychological, cultural,
social, eCOnomic,  geographic,  historical  and political factors may all be included in population
studies” (U.S. Depaament  of Health  and Human Services, National Institutes of He&h,  Public
Healtb  Service, Inventory and Anaiysis of Federal Population Beseanzh,  Fiieal Year 1988,
Washington, D.C., 1990). Many population research projects are conducted in departments other
than OBIGYN. Moreover, OBIGYN  departments receive  research support from foundations that
am not included in the inventory. Nevertheless, this inventory is the best available indicator of
trends in foundation support for the  areas  of science undertaken by departments of OB/GYN.
The Population Council was a major grant-giving organiimtion  in the  1950s and early 1960s.
Thereafter it became mainly a research organization  funded  by foundations, NIH, and other
government agencies in tbe same way that other  research organizations and universities are timded.
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which other departments have a major stake. The area most specific to
OB/GYN-that is, reproductive pryxperienced the greatest loss.

Private foundations have also made significant contributions to the training,
development, and support of OB/GYN  academic manpower. The principal
foundations involved have been the Mary R. Markle Foundation; the Josiah
Macy,  Jr. Foundation; the Rockefeller, Ford, and Mellon foundations; and,
more recently, foundations formed by OB/GYN professional groups. The
history of the contributions of these organizations  is detailed in Appendix A.
The foundations played an important role in stimulating the research careers and
bringing to prominence many of today’s leaders in academic OB/GYN. It is
particularly useful to note the contributions of the Macy and Mellon foundations,
which provide good examples of the impact of foundation giving and of the
factors that may cause a change in the programs these foundations support.

The program of the Josiah Macy,  Jr. Foundation focused specifically on the
furtherance of reproductive biology through faculty development, conferences
and seminars, and support of research time for medical students. In the 1950s
and l%Os, funds flowed into selected medical schools and to individuals in
residency programs. There were also funds for interdisciplinary research. The
program supported faculty fellows and postdoctoral fellows, many of whom later
became distinguished contributors to their discipline. When the program ended
in 1966, about 50 people had received training support; by 1979, 15 of the 50
were department chairs. Also of importance were the Macy-sponsored
conferences, at which new directions for reproductive science were presented,
discussed, and ret&d. It is estimated that between 19551970 the Macy
Foundation allocated $6.4 million to the development of academic OB/GYN
research.4 Its heavy involvement in OB/GYN  came to an end with a change in
leadership within the foundation.5

Another foundation that formerly made important contributions but that has
today diminished its involvement is the Andrew W. Mellon Foundation.
Beginning in 1977, the foundation attacked the problem of world population
growth through research aimed at contraceptive development. It helped support
talented investigators entering the reproductive sciences and brought a number
of young molecular biologists into the field. Major grants were awarded to 17
reproductive biology centers, supporting the development of more than 200
young M.D. and Ph.D. investigators and untenured faculty. A 1986 review of
the program noted that Mellon funds were particularly valued by depa&tents
because of their flexibility-the money could be used to support individuals at
crucial early phases of their careers, to bring into the centers people of various
backgrounds to create multidisciplinary resean;h  teams, or to undertake areas of
contraceptive investigation that NlH could not fund.6 These young investigators
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were starting to make important contributions to the field when the decision was
made in 1989 to wiud down the program. It is currently funded at $1 million
per year, down from the former level of $2.5 million.

In 1980, the Mellon Foundation also started providing reproductive research
project grants, often to institutions with Mellon reproductive biology center
grants. Roughly$1.2millionperyearwasallocatedtothesegrants,whichwere
discontinued in 1989. It is estimated that between 1977 and 1988 the Mellon
Foundation contributed a total of $27.5 million to reproductive biology,
inchulmg support of young investigators7 Reasons for the reduction in Mellon
support of the field of reproductive research are complex, but interviews with
foundation staff indicate that contributing factors include a sense that few of the
investigators who were supported have continued working in areas related to
contraceptive development and that the project money was an add-on to NlH
funds for work similar to NIH-supported research. In general, the foundation
concluded that its greater strength lay in the humanities rather than in the
biomedical field, a view reinforced by new leadership at the foundation.
Moreover, discussions between scientists and foundation staff did not yield a
focus that closely matched the foundation’s goals, so it decided to transfer funds
to applied research and other areas in the population research field.*

Islands of strength in OB/GYN research and leadership exist today in part
because of the efforts of these foundations. They invested in OB/GYN research
and the development of research personnel, and the flexibility of that money was
particularly valuable as an adjunct to more regulated government support. The
withdrawal of the support that was so important in developing OBlGYN  research
leaders has generated fears that, as the generation of leaders whose development
was assisted by the foundation programs approaches retirement, a vacuum in
research leadership will become apparent. Whether it was within the power of
those in OB/GYN  to persuade the foundations to maintain their investment in
reproductive sciences is uncertain. To some extent foundation policies are
driven by external events, and to some extent by factors internal to the
foundations such as a change in leadership. Moreover, foundations choose
priority areas in many different ways: through internal priorities, personal
contacts, and advisory comrn&u~.~  Some foundations seek underfunded areas
in which their support can make a difference, which may today represent an
opportunity for OB/GYN.

In addition to awards specifically for reproductive sciences or to support
individuals trained in OB/GYN,  which have suffered a major decline in number
and in level of fundiig, foundations today offer awards for which eligibility is
less constrained and for which young OB/GYN  investigators may be eligible.
For example, the Searle  Scholars Program awards three-year grants of $180,000
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to individuals in the first or second year of their first appointments as assistant
professors. The idea is to identify promising investigators at an early and
crucial stage in their careers. Since its inception in 1980, the program has made
191 awards-mainly to basic science investigators, according to the program
director, who notes that the selection committee seeks evidence of a
departmental commitment to the candidate. This, he believes, is more often
found for basic than for clinical scientists. Other foundations that give
substantial awards to young biomedical investigators in many fields include the
Lucille P. Markey  Charitable Trust, which supports 16 individuals per year, and
the David and Lucille Packard Foundation and the Pew Charitable Trusta, each
of which supports 20 individuals per year.”

Other Rivat&ector  Training Support

Today, much private-sector support of OB/GYN  training comes from
industry, although OB/GYN  professional associations and their foundations also
contribute. ACOG has identified a total of 14 awards currently being made by
the private sector, including some substantial fellowships:

l The James Kennedy Fellowship Award of the American Association of
Obstetricians and Gynecologists Foundation (the funding arm of the American
Gynecological and Obstetrical Society) provides $40,000 per year for two years
for fellows and requires a $15,OOO-per-year  institutional commitment. This
postdoctoral award targets individuals who need research training to move
toward an investigative career. The program began in 1984 and had awarded
a total of 17 fellowships by July 1990. Thirken of these fellows attended a
retreat in June 1990 at which au impressive summation of their research
activities was presented.”

l The Berlex Foundation offers one or two scholarships per year with a
stipend of $50,000 plus $10,000 for laboratory support for an individual who
already has a record of independent research.

l ACOG  has joined with Ortho Pharmaceutica Corporation to provide two
$30,000 fellowships armually, to be awarded to an ACOG  fellow or junior
fellow identified as progressiug toward academic OB/GYN. The award is meant
to allow the recipient to undertake an investigative project and basic research
training.

0 There are in addition a number of smaller professional
association/industry grants that provide start-up fun& for research projects, as
well as some monies for training support.‘2
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It is estimated that approximately six to eight physician/scientists are being
trained annually in these major programs supported by the private sector.13

Many of these programs have their roots in assessments from inside the
discipline that academic research needs enhancement and that a vitalized
research effort would upgrade the status of OBIGYN.” The initiatives have
resulted in a small but significant body of awards to further the development of
investigators. The future magnitude of profesSiona  and industry support of
OB/GYN research training will depend on a cominuing  sense in the discipline
thatanenhanced research capability would benefit it generally, both in terms of
the status of academic OBIGYN and in the quality of clinical practice.

Voluntary Health Agencies

Voluntary health agencies-often founded by the friends and families of
individuals with a particular disease- sometimes use their funds for disease-
related research and tmining. They can make important contributions to the
careers of scientists by supporting fellowships, initial research, and other career
development awards. Voluntary health agencies do not, however, usually make
long-term commitments to research.15 OB/GYN departments are well
positioned to tap into the resources available from these agencies since OBIGYN
interests overlap to some extent with the interests of three of the largest-the
American Cancer Society, the March of Dimes-Birth Defects Foundation, and
the National Raster Seal Society. Data on the level of OB/GYN  funding by such
voluntary health agencies are not available; however, each of the three agencies
mentioned above was included in lists of sources of support received by the
committee from chairs of departments of OB/GYN.

FINDINGS: The axnmittee  found cause for alarm in the diminution of
foundation support for the development of OB/GYN resear&  personnel and
for OBlGYN  research. Foundations played a vital role in preparing many of
the current leaders of the field, and without this support there may not be
enough well-prepared individuals to step into leadership positions when the
current generation reaches retirement age. Today only approximately 11 young
investigators each year benefit from major private-sector training awards,
including those supported by the joint public/private Reproductive Scientist
Development Program but excluding those who are awarded other NIH training
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support. Increasing the number of available awards by at least another six
would return significant benefits to OB/GYN  research.

RECOMMENDATIONS: OB/GYN  leaders should take the initiative in
demonstrating to foundation and voluntary health agency trustees and other
representatives, to leaders of professional associations, and to relevant
foundations of industrial corporations, ways in which expanded support of
training for OB/GYN  investigators would be a worthwhile investment. The
purpose of such investments would be to ensure that sufficient msearch
personnel are available to allow OB/GYN to fulfill its promise of improving
women’s health, contraception, and pregnancy outcomes. The committee
encourage foundations to develop programs for OB/GYN,  such as the former
Josiah Macy, Jr. Foundation program, the current Searle  Schohus  Program, or
other foundation efforts that can be regarded as models with characteristics that
may be worth emulating.

OB/GYN  leaders should seek additional research support from the types
of organizations mentioned above. The promise of the research,  together with
a willingness to adapt research programs to correspond to foundation priorities,
will provide powerful arguments that have a chance of salvaging some lost
foundation support. By the same token, decision makers in foundations that
are concerned with the development of scie&ific  personnel--or  with
population problems, women’s health, cancer, pregnancy outcomes, and
other topics that OBIGYN is well positioned to address-should be aware
of the role that their support of training and research  could play at this
crucial  time in the development of OB/GYN resear&.

The committee also recommends that the American College of
Obstetricians and Gynecohgists  and the Association of Professors of
Gynecology and Obstetrics continue to include in their manpower survey
questions on sources of research support received by departments of
OBIGYN. This information will for the first time allaw tracking of the level
of research activity in departments of OBIGYN.

Federal Support

A 1980 report on the status of academic obstetrics noted that “federal
funding of research in academic departments of obstetrics and gynecology in the
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United States has never been substantial, and the situation is not different
today. “‘6 That sentiment might be echoed in 1992.

The discussion below focuses on NIH support of departments of OBIGYN.’
Other federal agencies also contribute, but their support is difficult to identify
and is not thought to be sizable. *’ A survey of departments of OBIGYN in
1990 revealed a total of $77.5 million in federal researchfunds’*  NIHdata.
indicate that,  of this amount, $45.7 million (59 percent) came from NIH, and
there are reasons to believe that the NIH contribution exceeds 59 percent. (For
example, the figure omits awards that  flow to academic departments but that are
awarded to other entities, such as hospitals.) Staff at federal agencies outside
of NIH agree that their funding of research in departments of OB/GYN  is
limited. In 1989, the Alcohol, Drug Abuse, and Mental Health Administration
(ADAMHA) provided $1.6 million in research funds.

Trends  in NZH Support of Zkpartmeuts  of OB/GYN NlH funds  flowing to
departments of OB/GYN increased from $6.9 million in 1968 to $16.1 million
in 1978 and to $45.7 million in 1990 (this latter figure represents a slight decline
from the $46.5 million awarded in 1989). In constant dollars, however, the
increase over the 1968-1989  period was 74 percent; it was 43 percent between
1978 and 1989 (Figure 2-l). Since the average amount of money per award
increased over time, the number of awards has not grown at the same rate as
dollar support. Thus between 1980 and 1989, the dollars going to departments
of OB/GYN  more than doubled, while the number of awards increased by less
than 5 percent, more closely reflecting the realdollar increase.

Departments of OB/GYN  very slightly increased their share of the overall
NIH budget. Their share of the NIH funds going to deparbnmts  of medical
schools has remained virtually unchanged. During the 1980s the NIH budget
increased by 150 percent, while OB/GYN  departments gained 190 percent.
OB/GYN departments maintained their share of NIH medical school support at
1.4 to 1.5 percent between 1968 and 1989, although they received less than
might be expected on the basis of faculty size: 3.8 percent of all medical school
faculty are in departments of OB/GYN,  but they were awarded only 1.5 percent
of the NIH funds going to medical schools.

‘The following discussion of the NIH role is, unless noted otherwise, based on a back- paper
by Robert A. Walkhgton,  which is published as Appendix  B of this rcpoti and to which the reader
is referred for additional information. The data for this paper were extracted from the NIH data
systems specifically for this study.
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FIGURE 2-l: NIH support of departments of OB/GYN,  current and constant (1968) dollars.

SOURCE: Special tabulation by NM.

An important  element in the extent of support, at any given time, of specific
areas of science or of specific  disciplines relates to the forhmes of the NIH
institute that provides the funds. Because public and congressional perceptions
of the importance of the health or science issues undertaken by each institute
have varied over time, budget appropriations for individual institutes do not
always parallel overall NIH budget growth.

Historically, the National Institute of Child Health and Human
Development (NICHD)  has been the major NIH supporter of departments of
OB/GYN, providing between 55 percent and 70 percent of NTH support since
1968. NICHD has received approximately 6 percent of total NIH fimds  since
1978, and departments of OB/GYN  have increased their share of NICHD fimds
fkom 5.4 percent in 1978 to 7.5 percent in 1989.
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The National Can-r  Institute (NCl) has been the second largest NIH
supporter of OB/GYN  departmeats. Hcnvever, the NC1 contribution fell from
31 percent of total NIH funds going to departments  of OB/GYN  in 1978 to 9
percent ($4.6 million) in 1989. Although NCI’s share of the total NIH
appropriation has itself fallen substantially, NC1 is still by far the largest
institute, accounting for more than 20 percent of NM’s  1989 funds.

NIH offers many types of research and researchtrainingawards. Research
grants absorb the largest proportion of NIH funds, a proportion that has risen
from 77 percent of total NIH support awarded in 1980 to 84 percent in 1989.
Awards to departments of OB/GYN  folhnved  a similar trend research grants
increased from 90 percent to 92 percent of OB/GYN  awards over the same
period. The largest component of this group of awards is the category of
investigator-initiated awards (ROls). Also included in the group of awards are
First Independent Research Support and Transition (FIRST) and New
Investigator Research awards, both of which can be pivotal support for young
investigators; Research Program Project grants; and research center grants,
which play a role in solidifying the research efforts of a department and ensuring
the presence of a new generation of investigators. NIH also supports research
training at both the pre- and postdoctoral levels. This aspect of NIH activities
has experienced a relative decline, falling from 6.6 percent of the NIH
extramural budget in 1980 to 4.3 percent in 1989. Again, the trend for
departments of OB/GYN  is similar, with training support falling from 3 percent
of NIH support of departments of OB/GYN in 1980 to 1.3 percent in 1989.

In sum, departments of OB/GYN  have made a very small gain in terms of
share of NIH resources, but the funds they receive remain an extremely small
component not only of the NIH budget as a whole-which is to be expected-but
also of the budget of NICHD, the institute that has the mandate to improve
reproductive health. Closer examination of the data causes a greater sense of
alarm about how OB/GYN departments are faring. The folkwing  sections take
such a look, viewing the state of NIH suppoxt  of departments of OB/GYN from
three perspectives: the types of awards applied for and received by departmeats
of OB/GYN,  the academic degrees of investigators, and how OB/GYN
departments compare with some other clinical departments.

competition for NIH Funds

To assess how OB/GYN  departments are doing in gaining NlH support, the
committee compared their applications with applications from departments of
internal medicine, pediatrics, surgery, and radiology. Departments of internal
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medicine were  chosen for this purpose because they are the largest of all the
clinical departments and are widely considered to be leaders in research
capabilities. Pediatric departments  were selected because pediatrics is a major
focus of interest for NICHD; thus those departments share with OB/GYN some
dependence on that institute. Surgery was chosen because it shares a technical
orientation with OBIGYN-a characteristic that is also thought to affect the
likelihood of success in NM funding. Finally, departments of radiology were
chosen because they are similar to OB/GYN  in researchintensityasmeasured
by the percentage of faculty who are principal investigators (PIs) on NIH and
ADAMHA grants. Although radiology faculty are more numerous than
OB/GYN  faculty, the two departments  are nevertheless closer in sixe than the
other departments chosen. Internal medicine had nearly six times as many full-
time faculty as OB/GYN in 1988, while pediatrics and surgery had more than
twice as many. Other departments or subspecialties might provide more
appropriate comparisons, but data problems prohibited analysis.

AU Competing Appiicndons  In the decade 1980-1989,  the five clinical
departments submitted a total of 46,148 competing applications to NIH (Table
2-l). Fifty-nine percent were submitted from departments of internal medicine
(which have 44 percent of the full-time faculty in the five departments), 15
percent by departments of pediatrics (with 19 percent of faculty), 13 percent by
departments of surgery (with 17 percent of faculty), 7 percent by departments
of radiology (with 13 percent of faculty) and 6 percent by departments of
OB/GYN  (with 7 percent of faculty). Thus departments of internal medicine
submitted a disproportionately large number of applications in relation to faculty
size; OBIGYN,  pediatrics, and surgery submitted a roughly proportional
number; and radiology was slightly underrepresented. However, on a per capita
basis, physicians in departments of OB/GYN  submitted fewer applications than
M.D.s from three of the other four departments (Table 2-2).

The success rate (Percentage of applications fimded)  varied from 37.6
percent for internal medicine to 26.5 percent for OB/GYN. The differences in
success rates among OBlGYN  and the other departments, except for surgery,
are statistically significant. The low relative success rate of OB/GYN
departments became more acute toward the end of the decade.

Analysis by degree reveals that the success rate of applications from Ph.D.s
in departments of OB/GYN  was significantly lower than the success rates of
Ph.D.s in departments of medicine and radiology. The differences in success
rates for Ph.D.s among departments of OB/GYN, pediatrics, and surgery were
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TABLE 2-l: Success  Rates of Competing Applications  Submitted to NIH by
Departments of Obstetrics and Gynecology, Internal  Medicine,
Pediatrics, Radiology, and Surgery, 1980-1989

Departmeot
Number of Number of
Applications Awards

AU Appticants
ObhtliC%/

Gynecology
Medicine
Pediatrics
Radiology
Surgery

Total

M.D.s
Obstetrics/

Gynscology
Medicine
Pediatrics
Radiology
Surgery
Total

Ph.D.S
Obstetrics/Gynecology
Medicine
Pediatrics
Radiology
Surgery

Total

2,669 706 26.5
21,240 10,242 37.6*
6,801 2,105 31.0*
3,335 1,111 33.4*
6,117 1,742 28.5

46,162 15,866 34.4

1,013 245 24.2
17,684 6,962 39.4
4,327 1,134 32.7*

920 278 30.2*
3,522 1,059 30.1*

27,466 9,956 36.3

1,473 416 28.2
7,126 2,428 34.1*
1,794 478 26.7
2,127 745 35.0*
2,038 547 26.9

14,558 4,614 31.7

*Significaat  at 95 % confidence  level when compared with  OB/GYN.

SOURCE: Special tabulation from NM.
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TABLE 2-2: Per Capita Competing Applications Submitted to NIH by Selected
Dewtments,  1989

Department Total Faculty
M.D.s and
M.D./Ph.D.s

OB/GYN 1.1 0.5
Internal Medicine 1.9 1.4
Pediatrics 1.1 0.8
Radiology 0.8 0.3
Surgery 1.2 0.7

SOURCES: Calculated from U.S. A4ea3caI  Schod Faculty, ‘Z?u himbern Rook,’ 1989
Washhgton,  D.C., Association of American Medical Colleges, 1989; special tabulation Erom NM.

not significant; indeed, OB/GYN  departments,  with a 28.2 success rate, were
not far off the average of 31.7 for all five departments. However, in the latter
years of the decade, the success rate of Ph.D.s in OB/GYN departments fell
below that of the other departments.

Applications submitted by M.D.s from departments of OBIGYN  fared
significantly worse than those from any of the comparison departments.
Compared with an average success rate of 36.3 percent for the five departments,
OB/GYN’s  24.2 percent success rate was significantly lower than each of the
other four departments, including surgery, which was the next lowest at 30.1
percent. Thus it is apparent that the major portion of the weakness observed in
the overall success rate of departments of OB/GYN  is attributable to applications
from M.D.s.

But success rates only tell part of the story. To win awards, applications
must be submitted, and physicians in departments of OB/GYN  submit relatively
small numbers of applications per capita.

Investigator-lnitiated  Research The ROl grant is the heart of the NE-I
extramural program. It is the traditional award for investigator-initiatedresearch
and in 1989 represented almost hw-thirds of all NIH research grants.

The pattern observed above for all awards is repeated for ROls: Ph.D.s
from departments of OB/GYN  have better success rates than their M.D.
colleagues; M.D.s in departments of OB/GYN  have a significantly lower success
rate than each of the comparison departments. Thus research proposals from
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M.D.s  in particular, and to a lesser extent from Ph.D.s in departments of
OB/GYN,  are relatively unsuccessful  in the competition for the important ROl
research grants.

There are distinctive differences among the five deptments  in the
proportion of ROls submitted by M.D.s, despite similar proportiona of M.D.s
and Ph.D.s on their faculties. During the 198Os,  almost two-thirds of ROl
applications from intemal medicine and pediatrics came from M.D.s;  for
surgery, roughly one-half were from M.D.s, for OB/GYN,  one-third, and for
radiology, onequarter. Thus access to ROl funds for departments of OB/GYN
was enhanced by the number of submissions from the more successful basic
scientists.

Beginning Research Awanfs NIH  offers research grants that are designed to
help beginning researchers move from trainee status to independence. These
First Independent Research Support and Transition (FIRST) awards support an
investigator’s initial independent effort and help in the transition to attaining an
ROl. Departments of OBlGYN submitted few applications-a total of 165-for
FIRST awards between 1980 and 1989; only 51 of the applications were from
M.D.s. Since the success rate was significantly worse than that of each of the
comparison departments, OB/GYN  also received only a small number of FIRST
awards-29 in total, 4 for M.D.s. Only radiology had a similarly low number
of applications.

FIRST awards are small-for five years, with no more than $350,000 in
total-but they help the investigator who must prove his or her worth before
winning traditional types of NIH support.* The poor showing of departments
of OB/GYN  in general and of their M.D. applications in particular is
disconcerting-the inability of M.D. investigators in departments of OB/GYN
to win these awards may indicate weakness in younger researchers that bodes
ill for the future. The low number of applications may indicate a lack of
research interest in the younger generation that also has serious implications for
the future.

NIH makes other awards that provide useful support for young
investigators. For example, small grants (RO3s), often in the $20,000-$25,000
range, are well suited to investigators who are developing the preliminary data

Tht level of support on an NM FIRST award does not fully cover the salary of a
physicianhvestigator, nor does it cover the total cost of the rescacch. The department &ii must
therefore make a significant additional investment of departmental funds in the investigator.
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needed for an ROl application. Between 1987 and 1989, departments of
OB/GYN submitted seven applications for R03s-four  from M.D.s and three
from Ph.D.s. One M.D. was awarded an R03. Thus it appears that another
award of potential, if limited, use is not receiving much attention from
OB/GYN.

Research Trpinig NIH offers tmining  support in tw forms: fellowship
awards to individuals and training grants to institutions, which then make awards
of traineeships to individuals they select. Differences in success rates for these
awards among the five comparison departments are small and not statistically
significant. Again, however, OB/GYN  departments submit few applications and
therefore win few awards. During the 198Os,  OB/GYN  submitted a total of 194
applications, 56 of them from physicians. This translated into only 84 awards,
of which 24 went to physicians. Of the comparison departments, only radiology
had comparably small numbers. Research training is the precursor of careers
in investigation, and the paucity of awards does not bode well for future
OB/GYN research manpower.

Career Zkvebpmm!  NIH offers several types of career development awards
to support the training of scientists with clear potential who require additional
training to reach independence. Some of these awards are for physicians only,
some target individuals at particular stages of their development, and others
target specific  areas of work. The total number of investigators winning career
development ayds has not changed much over the past decade; however, there
has been a shift away from Ph.D.s. toward M.D.s through an expansion of
clinical investigator awards, which provide opportunities for medical scientists
who will pursue research in areas of interest to the awarding institute. In
addition, there are two new programs for physician/scientists: one provides
individual support and the other offers an institutional award for newly trained
physicians to train in multidisciplinary programs.

Aswith research training awards, departments of OBIGYN,  between 1980
and 1989, experienced success rates for career development awards similar to
the rates of the four comparison departments. But, like radiology, OB/GYN
submitted few applications; thus only 21 career development awards (18 to
physicians) went to departments of OB/GYN during the decade. However, the
number of individuals whose training has been supported exceeds the number of
awards because the Reproductive Scientist Development Program (RSDP),



66 SlRENGlYHEiVWG  BESEMCH  IN AWmIC OB/GliV DEPARlMENlS

previously called the Reproductive Scientist Training Program, which takes in
three physician trainees each year, is counted as one award.

The RSDP was developed in response to a perceived shortage of OB/GYNs
with research expertise. Designed to give outstanding clinically trained
individuals the basic research training in cell and molecular biology that would
allaw them to become competitive for research grants, the award was modeled
after one developed in pediatrics. An individual is eligible for an RSDP award
after completing residency training or a clinical fellowship. An awardee enters
a laboratory to work with an outstanding mentor and to learn basic science
shills, ss well as to participate in research. This phase of the training program
was originally expected to last two years; however, some trainees have requested
and received support for a third year in the laboratory. Following the years of
basic research, trainees spend three years as junior faculty members in the
department of OB/GYN  that originally sponsored them, with a guarantee of at
least 75 percent time spent in research under a preceptor. The RSDP is funded
by NIH and by $25,OCKl  per year each from the American College of
Obstetricians and Gynecologists, the American Fertility Society, the American
Gynecological and Obstetrical Society, the Association of Professors of
Gynecology and Obstetrics, Ethicon Incorporated, and GynoPharma
Incorporated.

The first three trainees entered the RSDP in 1988 and presented their work
in 1990 at a meeting of the Society for Gynecologic Investigation. The quality
of the trainees is impressive, and the number of outstanding candidates has
grown each year. Many members of the OB/GYN  community believe that the
RSDP represents the most hopeful endeavor for training new investigators that
the discipline has seen for many years.

Although NIH data do not document the number of physicians in
departments of OB/GYN  who received research training and career development
support from NIH in the past decade, according to one estimate the total for the
decade is only 50 people.”

During the past year NICHD has changed the terms under which it grants
the Clinical Investigator Award, an award for physicians who have completed
clinical training and have had between three and seven years of postdoctoral
training. Providing salary support of up to $50,000 per year, plus $10,000 for
supplies, the award is designed to help an investigator work on a defined
problem under the auspices of a sponsor and to assist in the investigator’s
transition to independence.p Previously NICHD granted the Clinical
Investigator Award for only three years; now up to five years of support may
be awarded. This extension can make a significant difference for young
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investigators struggling to prepare themselves to compete on their own for grant
support.

The ability to adapt awards to respond to changing needs or other
circumstan~  is a strength of the NIH system. Thus, for example, the
Physician Investigator Award was established in response to a perceived need
to enhance the supply of physicians engaged in research. This year the National
Heart, Lung, and Blood Institute initiated a new award to replace its Physician
Scientist and Clinical Investigator awards. The change was made “to allow
greater flexibility in developing a program suited to the experience and
capabilities of the candidate.” Thus the holder of the award may integrate
research and subspecialty clinical training, interrupt the grant to continueclinical
training, or develop a program that is suited to his or her level of research
experience.21 The ability of NIH institutes to creatively tailor awards to try to
accomplish specific outcomes, not only for career development awards but also
for training and research grants, should not be underestimated.

“UmbreZ&  ” Gmnfs These multiproject grants include research centers, such as
the General Clinical Research Centers (GCRCs)  and Special&d Centers, as well
as Program Project Grants. They involve large numbers of researchers, are
often targeted to interdisciplinary areas of work, and can support both core and
ancillary activities such as animal facilities, epidemiology units, or hospital beds
used for the research-depending on the type of award. They provide funding
mechanisms for the development of junior staff, for specialixed research nurses
and dietitians, and for research facilities for inpatient and outpatient studies.
Many have laboratories with advanced technologies.” GCRCs are valued for
the resources brought together that facilitate clinical research for investigators
and subjects.

“Umbrella” grants are sometimes initiated when NH&often at the behest
of Congress-makes an announcement of the research area iu which an institute
wants to fund a center; generally NIH staff work closely with the applicant
institution’s staff during the development of applications. Once granted, the
award is closely monitored by NIH staff. In general, these grants are awarded
to institutions that have a proven track record in research (most of the
investigators on center grants are also ROl awardees)  and are therefore thought
to be able to sustain these largescale  efforts.

There is tension between the level of funding for ROls and the number of
centers funded by NIH, partly because the funding of one decreases the funding
of the other. On the other hand, academic departments value the flexibility of
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center grants; investigators between ROls may be supported on such grants;
interdisciplinary synergy between basic and clinical scientists is easier to
generate; and center funds usually prove to be more stable, longer term support
than other types of MH funds. There are also differences between center grants
and ROls in terms of the work that can be accomplished. One observer noted
that more clinical, innovative, and risky research is accomplished with center
grants. In particular, research requiring three to four years to obtain data is
more likely to be undertaken in the more stable context of a research center.
Finally, the prestige attached to having a center can be used to stimulate
contributions from nonfederal sources and to attract distinguished scientists to
the departments.

Several awards of this umbrella type that pertain to OB/GYN  research
topics have been made. An example is the Special&d  Centers (P50)  awards for
perinatal research centers, which include centers that focus on, for example,
diabetes and pregnancy or premature labor. The Pregnancy and Perinatology
Branch of MCHD supports six current P50  grants, of which two are in
departments of OB/GYN  and four in departments  of pediatrics. Other awards
are Research Project Cooperative Agreements, under which a maternal fetal
medicine unit network and a neonatal intensive care unit network are supported.
These  networks were established in response to the notion that much obstetric
and neonatal clinical management were not based on strong evidence of efficacy;
groups were asked to design clinical trials to compare various clinical
management approaches.

Departments of OB/GYN  have fared differently depending on the type of
umbrella grant they sought. The number of Program Project Grants awarded
by MH has increased over the past decade, but OB/GYN departments have not
shared in this expansion. OB/GYN  departments submitted only 28 Program
Project Grant applications during the decade (one-quarter the number submitted
by radiology, the department with the next fewest number of applications) and
were awarded 13 grants. However,  of the 33 applications for research center
grants that were submitted by OBIGYN departments, 24 gained awards, for a
success rate of nearly 72 percent-the highest among the five comparison
departments. The high success rate for these awards (compared with many
other MH awards) is partly due to the understanding of departments that it is
futile to apply unless a critical mass of investigation is already being conducted,
and partly due to the consultation that takes place between MH staff and
applicants before the application is submitted.
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FINDINGS: The committee fmds cause for acute concern about the
resear& capabilities of physicians in departments of OB/GYN.  Ph.D.s in
aepartmentS of OB/GYN  who apply for NIH funding have success rates
comparable to the rates of Ph.D.s from some other clinical depsrtments,  but the
submissions from  physicians in departments of OB/GYN  are sparse and fare
poorly in the competition for NIH funds. In response to this weakness, the
committee focused ita reizommendations  on ways of developing and strengthening
physician investigators in departments of OBIGYN, enabling them to compete
more successfully for NIH funds in the future.

RECOMMENDATIONS: NICIJD  program staff should exercise to the
fullest extent possible their ability to target training support to expand the
ma&e-r of research  training opportunities for physicians in OBIGYN.

Chairs of departments of OB/GYN  should work with NIH staff to
improve the success rate of applicants for FIRST awards. FIRST awards are
particularly useful mechanisms in this regard, since their average length exceeds
that of ROls and applicants under 36 years of age have the beat success rate.

The committee believes that survival of the Reproductive Scientist
Development Program is essential for the future health of OB/GYN research.
Professional groups and the private-se&r organizations that support the
Reproductive Scientist Development Program should ensure its stability
through a long-term commitment of resources. Because of the importance
of the program NICHD  should continue support of the Reproductive
Scientist Development Program.

Thec?ommittH!also recommends that NICHD tailor another career
development award to OB/GYN  physicians. This award should be flexible in
terms of the type of training it provides and the timing of training, as is the
Clinical Investigator Development Award of the National Heart, Lung, and
Blood Institute. And because the supply of research manpower in OBIGYN is
of great concern, the committee also recommends that NIH develop a system
to track OBIGYNs  who are receiving federal training and career
development support.

Structural Characteristics of Departments of OBlGYN

Data on the relative success of departments of OBIGYN in competing for
NIH funds are one indicator of a possible problem in their research capabilities.
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A different set of indicators pertains to the departments themselves: how they
differ from other clinical departments, the relative intensiveness of their research
efforts, the composition  of the departments  in terms of the academic degrees of
faculty members, and their ability  to provide a healthy research environment.

Overview  of Faculty in Clinical Departments
of Medical Schds

The nun&x of faculty members in the clinical depamnents  of U.S. medical
schools grew by 69.5 perceut between 1978 and 1989, from ahuost 29,000 to
a little over 49,000 (see Table 2-3). However, not all departments shared
equally in this expansion. Departments of internal medicine led the way with
a growth rate of 86.1 percent, widening the gap in size between internal
medicine and all other clinical departments. At the other end of the spectrum
are the departments of physical medicine, which are small (only 561, or 1
percent of clinical faculty members in 1989) and which experienced a relatively
meager growth of 24.4 percent between 1978 and 1989. Departments of
OB/GYN  are relatively small and slow-growing: their 1989 total faculty size
of 2,383’ was belaw the 3,167 average and represented only 5 percent of total
clinical faculty. Their growth of 58.3 perceut  between 1978-1989 was belaw
the 69.5 percent average.

Com@&n of Faculty by Degree The principal factors driving faculty size are
teaching load and clinical duties-research is usually secondary. The number
of Ph.D.s in a department is considered an indicator, albeit an imperfect one,
of research activity. In 1986, Herman and Singer remarked that “the major
efforts of clinical investigation have moved from the bedside, where patient
contact and research were closely linked, toward the basic science laboratory
and its emphasis on cell culture, enzyme  systems, and auimal models.” This,
they posited, accounted for the growth in the number of full-time Ph.D. faculty
appointments in clinical departments-up from 3,500 in 1972 to 5,900 in 1982.
The authors suggested that Ph.D.s may have been recruited to compensate for
the failure of M.D.s to maintain their share of the total research efforta

l Accordii to a survey  conducted  by ACOG, then were a total of 2,952 full-time faculty members
in departments of OB/GYN  in July 1990. This survey of all OB/GYN  departments has been
repeated at intervals since 1977. It documents an increase in faculty of 90 percent since 1977 and
22 percent between 1986 and 1990-a higher rate of growth than that shown by data from the
Association of American Medical Colleges (AAMC)  discussed in the text. The committee used
AAIW data in this section because they allow comparison with other departments.
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TABLE 2-3: Change in Number of Faculty Members in Clinical Departments,
1978-1989

Department 1978 1989
Percent
change

AnestheAology 1,579 2,777 75.9
Db?lWltOlOgy 262 379 44.7
Family Practice 1,098 1,581 44.0
Internal Mediciae 7,558 14,065 86.1
Neurology 1,088 1,706 57.0
OB/GYN 1,505 us3 58.3
Ophthalmology 594 1,093 84.0
Orth. Surgery 477 772 61.8
otolaryngology 419 572 36.5
Pediatrics 3,327 6,009 80.6
Physical Medicine 451 561 24.4
Psychiatry 3,661 5,405 47.6
public Health 712 1,187 66.7
Radiology 2,524 4,003 58.6
Surgery 2,893 5,270 82.2
Other 791 1,305 65.0

Total 28,939 49,068 69.5

SOURCES: C. R. Sherman et al., On the  Stoaa of Medical .Wool  Faculty ad Clhdcol  Resemh
Manpower  ZsZm,  NIIi Publication No. 82-2458. Bethesda, Md., National Institutes of Health,
1981; Aswxiition  of American Medical CoIlegos,  U.S. Meakal  School Fwuhy, %e hhbem
Book,” Washington, D.C., Association of American Medical Collogos,  1989.

Table 2-4 shows changes in the type of degree held by faculty of clinical
departments between 1978 and 1989. The proportion of faculty with the Ph.D.
or M.D./Ph.D. degree grew fkom 18.1 percent to 21.2 percent; because of
substantial overall growth in faculty, this translates into significant munerical
growth-from 3,859 in 1978 to 10,436 in 1989. There is wide variation in the
presence of Ph.D.s and M.D./Ph.D.s  in clinical departments, from only 13
percent of anesthesiology faculty to 45 percent of departmeats of public health.
OB/GYN  departments,  with faculty rosters that are 14.3 percent Ph.D. and 5.4
percent M.D./Ph.D., were not f&r off the average for clinical departments of
15.7 percent and 5.5 percent, respectively. Departments of OB/GYN  are close
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TABLE 2-4: Change in Degrees of Full-Time Faculty, 1978 and 1989, as
Percentage of Department Faculty

Department

M.D.1 Ph.D./
M.D. Ph.D. O.H.D.* other

1978 1989 1978 1989 1978 1989 1978 1989

Anesthesiology 88.9 82.5
Dermatology 71.6 78.6
Family Practice 66.5 73.7
Internal Med. 85.4 80.8
Neurology 73.3 67.8
OBlGYN 78.1 74.1
ophthalmology 65.5 63.0
Chth. Surgery 84.7 78.1
otolaryngologY 53.3 53.3
Pediatrics 80.4 78.4
Physical Med. 51.0 62.2
Psychiatry 55.5 54.2
Public Health 36.7 40.8
Radiology 72.8 71.1
Surgery 82.2 80.1
other 59.6 31.0

Total 74.8 73.2

4.6 7.0 4.2 6.0 2.3 4.4
6.1 7.1 17.5 11.9 4.8 2.4
1.6 1.5 13.5 17.8 17.4 7.0
4.7 6.5 7.1 9.5 2.8 3.1
6.4 9.4 14.6 18.5 5.7 4.3
5.0 5.4 12.2 14.3 4.7 6.2
6.6 6.3 22.1 23.9 5.8 6.8
4.4 3.1 7.5 11.0 3.4 7.8
2.5 4.9 28.5 32.2 15.7 9.8
3.3 4.8 10.0 10.6 6.0 6.0
2.4 3.0 17.6 18.5 29.0 16.2
2.5 3.8 29.5 33.1 12.5 9.0
2.8 3.9 38.4 41.4 22.1 13.9
3.7 4.5 15.7 18.2 7.8 6.1
5.7 5.2 8.4 11.1 3.7 3.6
1.8 3.8 19.3 59.1 19.3 7.0

4.1 5.5 14.0 15.7 7.1 5.6

*other health doctorate.

SOURCES: Compcuison  of Ckmctetih  of  U.S.  Medid School Sakuied  Faculty in the Past
Deca&,  1968-1978,  Publication No. NOl-OD-8-2116,  Washington, D.C., U.S. Department of
Health, Education, and Welfare, Public Health Service, 1979; Association of American Medical
Colleges, U.S. Medical School Faculty, Ihe Numbers Book,’ Washington,  D.C., Association  of
American Medical Colleges, 1989.

to the average clinical department in both the direction of change and the
makeup of their faculty. Therefore, to the extent that the presence of faculty
with basic science degrees indicates that dewments  are structured to undertake
research, departments of OBlGYN  are positioned to compete in the research
arena.
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Age and Gender  Composilion  of Faculties A body of empirical work, mainly
pertaining to nonphysiciau scientists, suggests that there is at least a weak
relationship between age and research productivity, as measumd by
publications.2”  The best available data on physician investigators come from a
1980 survey by the Association of American Medical Colleges (AAMC), which
queried physician faculty listed in its Faculty Roster System. The data were
analyzed to determine variations in time spent in research aud in numbers of
publications as they relate to age.% These data indicate that research
productivity as measmed by time spent in researchdoesnotpeakatthesame
time as productivity measumd  by volume of publications. By both measums the
latest peaks are at about 45 years of age.

Analysis of 1988 data  from the AAMC Faculty Roster System (Table 2-5)
indicates that the age distribution of physicians in departments of OB/GYN  is
similar to that of all physician clinical faculty. Indeed, the age distribution of
the physician faculty of each of the five clinical departments analyzed is
remarkably similar, suggesting that any differences in the research productivity
of departments are not due to the age of physician faculty.

The relationship between gender and research activity is also unclear. Over
the past decade, extensive note has been taken of the underrepresentation of
women in the scientific work force and of differences in career trajectories for
women in science compared with men. m Women scientists in general publish
roughly 50 percent fewer papers than male scientists of the same age, and
differences in publication rates increase with age.z7  This study, however, is
concerned with academic scientists in general, and with physicians in
particular-a segment of the scientific work force about which only a little is
known.

During medical school, differences between men and women in their
interest in research are slight. One study revealed that in 1987, the only activity
during medical school in which men participated more than women was the
authorship of published research-24 percent of men and 19 percent of
women.% Women lag only slightly in expressing sn interest in having research
as part of their career-of 1989 graduating medical students, 23.6 percent of the
men and 21.2 percent of the women intended to take a research fellowship; 16.1
percent of the men and 13.5 percent of the women expected to be significantly
involved in research.= Evidently the discrepancies between men and women
in this area appear after medical school.
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TABLE 2-5:  Age Distribution of Physician Faculty (as Percentage of
Departmental  Faculty) of Selected Clinical Departments

Age

< 36 36-45 46-55 56-65 > 65

All  clinical
~parbsents 13.8 41.4 25.7 15.1 4.0

OB/GYN 15.8 38.5 26.5 14.6 4.6
Internal Medicine 12.9 45.0 25.3 13.2 3.5
Psychiatry 13.8 38.5 25.0 18.0 4.7
Surgery 12.7 41.1 26.5 15.2 4.6
Pediatrics 13.1 47.0 24.6 12.6 2.7
Radiology 15.7 38.4 27.9 14.3 3.8

NOTE: Columns may not add to 100 due to rounding.

SOURCE: Special tabulation by Paul. J. Friedman, M.D., Rofegsor  of Radiology and Dean for
Academic Affaira, University of California, San Diego; data taken thm the Faculty Roster System,
Association of American Medical Colleges.

Data on the advancement of women in academic medicine indicate that they
have increased their representation in medical school faculty-from 13 percent
in 1967 to 21 percent in 1990-and  that female medical school graduates are
more likely than their male equivalents to join medical school faculties.
However, women advance more slowly through the faculty ranks: of the cohort
of people who hecame faculty members in 1976,25  percent of the men and 19
percent of the women were tenured or on a tenure track in 1987; 12 percent of
the men were professors, as opposed to only 3 percent of the womenW

Clearly something is halting the progress of women through the academic
ranks. One possibility is that, to the extent that academic advancement is based
on research productivity, women are not equalling  men. An analysis of internal
medicine faculty members-the only available analysis of gender
differen~indicated  that in 1982 and 1983, 19 percent of men and 29 percent
of women reported no research involvement; women were also less likely than
men to have outside research funding and assigned research space.”
Moreover, 16 percent of the men and 29 percent of the women had not had
research training, and 44 percent of the men and 55 percent of the women had
not heen the first author of an original article.=
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However, a 1989 survey of physicians by the American Medical Association
does not substantiate the notion of lesser research involvement by women: 2.8
percent of both male and female physicians in 1989 reported research as a major
professional activity.= Similarly, women who complete research training and
apply for ROl grants from NIH appear to be almost as accomplished as the
men. Since 1980 women have averaged slightly poorer priority scores than
men, but the difference in any one year was only from one to eight points, and
in 1990 men and women had comparable success rates.% On balance,
however, the weight of the evidence suggests that women in science are
generally less involved in research than are men (reasons for this are discussed
later in this report).

Table 2-6 substantiates the finding that women are clustered in lower level
faculty positions. More importantly for this study, departments of OB/GYN
have a substantially higher representation of women (23.7 percent)* than the
average clinical department (19.6 percent). The only departments with a higher
proportion of women faculty than OB/GYN  are pediatrics, public health, and
physical medicine; the proportion of women faculty  in family medicine is similar
to that of OBIGYN. In addition, nearly 55 percent of instructors in departments
of OB/GYN are women; thus the future ranks of senior faculty will be pulled
from a pool in which women are in the majority.- The gender distribution in
departments of OBIGYN is not likely to contribute in a major way to the current
competitive weakness in OB/GYN research identified earlier in this chapter.
However, this characteristic of OB/GYN  departments suggests that attention to
the needs of women seeking research careers would be au investment with a
substantial return.

Research Intensiveness

How Much Time Do Faculty Members Spend Doing Research? A more direct
indicator of the research strength of a department is the time faculty members
spend in research activities. Unfortunately,  data that would allow comparisons

'ACOG survey data note that 29 percent of OBIGYN faculty are women. Again, the committee uses
AAMC data since they  allow oomporisoas  witb other  depaztments.
Tbe  pattern of NM fundii of women also indicates their increasing future  role ia research.
Women hold about 18 percent of ROI  finds, 28 percent of FIRST awards, and 31 percent of NIH
training grant foods (National Institutes of Health, Women in MA EUrmnurul  Granr  P~7gfanu.
FIxal Years 1981 to 1990, Division of Research Grants, Bethesda, Md., 1991).
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TABLE 24: Distribution of Medical School Faculty (as percentage of faculty
at each level that are women) in Clinical Departments  by Gender
and Rank, 1989.

D-
Associate Assistant

Professor Professor Professor Jnstxuctor Total

Anesthesiology
Demlatology
Family

Medicine
Intemal

Medicine
Neurology
OBIGYN
OphthalmologY
Orth. Surgery
~1aryngologY
Pathology

(clinical)
Pediatrics
Phys.

Medicine
Psychiatry
Public

Health
Radiology
surgery
Other

ClilliCal

Total

7.6% 17.9%
7.9 16.3

6.4 15.7

4.6 10.6
5.0 16.3
7.2 13.6
5.7 11.2
0.9 7.5
2.2 14.8

8.9 19.6
14.6 26.5

12.1 30.6
8.3 18.3

12.1 20.7
5.4 14.5
1.6 5.9

10.5 31.6

6.3 15.0

27.7% 26.0% 22.6 %
35.5 36.8 21.5

27.0 44.3 23.8

22.1 30.4 15.7
19.7 34.5 15.8
30.1 54.8 23.7
19.9 21.0 13.8
10.2 21.2 8.1
22.4 49.1 17.1

30.0 43.9 21.6
39.5 55.1 32.4

36.9 49.5 34.1
29.2 44.5 16.6

40.0 55.1 30.1
22.8 23.0 16.3
12.6 20.5 8.1

24.1 21.4

25.7 37.0 19.6

SoURC!l%%  Association  of American Medical Colleges, U.S. M&al S&o01  Faculty, ‘Ihc
Numbers Book,” Washington,  D.C., Association of American Medical Colleges, 1989.
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among clinical departments are sparse. AAMC collects data on the activities of
medical faculty,  but only activities that consume more than 10 percent of a
faculty member’s time and without distinguishing between activities that
consume, for example, 11 percent or 90 percent of time.

In 1983, to gain a better picture of medical faculty involvement in research,
the Association of Professors of Medicine, in cooperation with AAMC, asked
full-time faculty members in departments of internal medicine what percentage
of time they spent in research.* In 1990, ACOG,  at the request of this
committee, added to its academic manpower survey a question asking whether
faculty members spent 20 percent or more of their time in research. The results
revealed that 34.5 percent of physician faculty (M.D. and M.D./Ph.D.)  spent
at least 20 percent of their time in research in 1990, compared with 45 percent
of M.D. and 67 percent of M.D./Ph.D.  internal medicine faculty, as recorded
in the AAMC data for 1983. Ph.D. faculty in both internal medicine and
OB/GYN  departments are more involved in research than their M.D.
colleagues-90 percent of the internal medicine Ph.D faculty and 92 percent of
the OB/GYN  Ph.D. faculty spend at least 20 percent of their time in
research.%3 Data from these two sources are not strictly comparable because
of differences in sources of information and time of data collection and the
difference between a specialty oriented toward surgical procedures and one
oriented toward medicine. Nevertheless, the disparity between the two
departments in research activity of physicians is suggestive. Departments of
internal medicine, acknowledged leaders in research activity among clinical
departments, appear to engage their physician faculty more heavily in research,
which also reflects their relatively high success rate in competing for NIH funds
(see above). The lesser involvement of OB/GYN  in research may also support
the notion, current among OB/GYN leaders, that OB/GYN  faculty maintain
unusually large clinical practices.

Which Clinical  Departments Are Research Intensive? The fbl characteristic
examined here that may bear on the research capabilities of departments is the
percentage of full-time faculty who are principal investigators on NIH or
ADAMHA  awards. This indicator functions as a proxy measure for the
research intensity of departments. A 1988 AAMC study ranked departments of
OB/GYN  eleventh out of 17 clinical departments, with 9.8 percent of faculty as
PIs, compared with an average of 14 percent for all clinical departments.

‘That study defined the following as active researchem: individuals who spend at least 20 percent
of their time. in research, who have authored  or co-authored an original article or other sigoificant
research publication, and who have either  external kuiing  or assigned research space.
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Ophthalmology ranked first with 36.5 percent; family medicine was at the low
end with 1.2 percent (Table 2-7).

As might be expected, research involvement varies by degree-l 1.1 percent
of M.D.s, 24.3 percent of M.D./Ph.D.s,  and 26.9 percent of Ph.D.s are Pk.
Thus, M.D.fPh.D.s are generally more like Ph.D.s in their involvement in
research. However, this gene-on does not hold for OBIGYN.  Both M.D.
and M.D./Ph.D.  faculty in departments of OB/GYN  are below the average for
clinical departments in the proportion of faculty that are PIs. On the other hand,
Ph.D.s in departments of OB/GYN  rank sixth of the 17 departments  in the
proportion that are PIs (32.2 percent) and are well above the 26.9 percent
average.37  Clearly, to the extent that these data measure research intensity,
departments of OB/GYN  are among the less research-intensive departments, and
their relative weakness in research capabilities can be attributed to the
performance of their physicians.*

The research intensiveness of specialties can be analyzed on a different
axis-the proportion of departments with significant outside research funding.
There are two sources of data on this topic. The 1990 ACOG  manpower survey
revealed that only 9 of the nation’s 136 academic departments of OB/GYN
received more than $2 million in federal research funds. At the other end of the
spectrum, 38 departments had no federal funds, and this munber is larger for
other sources of research funding.38

Data from NIH also indicate that research funding is clustered in a small
number of departments. Between 1980and 1989, approximately 70 departments
of OB/GYN  per year were recipients of NIH support. However, 10
departments received approximately 50 percent of the funds, and in 1989 only
4 departments had more than ten awards, while 15 had only one award. This
concentration of funds in a small number of departments is somewhat more
acute than generally occurs for NIH funds going to medical schools, where 20
schools received 50 percent of NIH funds in 1989.=

These indicators of research intensity suggest a weakness in departments of
OB/GYN  compared with other clinical departments,  both in terms of the
proportion of faculty that are PIs and in the concentration of research activity
in a small number of departments. The existence of a critical msss of
investigators is thought to be necessary to provide an environment in which
science can thrive, and in which new investigators can be trained and exposed
to role models in an atmosphere of scientific endeavor. These findings suggest

It should, however, be remembered that althougJ~ NJH and ADAMHA  are major scurces  of research
fund& tbey are not the only sources. Data indicating the relative ability of depattments  to gamer
other research suppod are not available, but departments of OB/GYN  are thought to have relatively
good access to pharmaceutical company research funds.
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that only a small number of departments of OB/GYN  support a vital research
effort or provide the mxssafy  environment for the generation of new
immtigators.

TABLE 2-7: Ranking of Clinical Dqrtments by Percentage of Full-Time
Faculty Who Are PIs on NEUADAMHA  Awards (1988).

Department

Total Full-Time
Faculty

No. %PIs

M.D.

No. %PIs

Ophthalmology 1,014 36.5 650 25.7
Neurology 1,637 23.9 1,101 18.4
Dermatology 365 22.5 291 20.0
Intemal Medicine 13,448 19.9 10,894 17.7
Pathology 1,152 17.0 656 13.9
Public Health 1,127 15.7 445 10.6
Other Clinical 69 14.5 21 19.0
otolaryngologY 543 14.2 296 6.4
Pediatrics 5,724 13.4 4,503 11.9
Psychiatry 5,244 12.1 2,858 8.1
OB/GYN 2,265 9.8 1,687 5.9
surgery 5,031 9.5 4,038 7.0
Radiology 3,884 8.3 2,786 3.2
olihopedic surgery 730 7.8 569 4.4
Anesthesiology 2,649 3.5 2,186 1.6
Phys. Medkhab. 548 1.2 341 0.9
Family Medicine 1,539 1.2 1,127 0.7

Total/Average 45,969 14.0 34,449 11.1



TABLE 2-7 (Continued)

Department

M.D./Ph.D. Ph.D.

No. %PIs No. %PIs

Ophthalmology 61 39.3 245 69.4
Neurology 148 37.8 315 35.6
Dermatology 22 40.9 43 34.9
IntemaI  Medicine 875 31.1 1,261 33.9
Pathology 122 25.4 280 22.1
Public  Health 48 14.3 472 25.0
Other ClinicaI 2 0.0 41 12.2
otolaryngology 28 25.0 171 27.5
Pediatrics 275 28.4 614 21.8
Psychiatry 197 18.8 1,728 20.2
OB/GYN 126 l3.5 320 32.2
SWFY 268 17.9 540 25.9
Radiology 169 13.6 6 % 29.0
Orthopedic Surgery 23 13.0 81 34.6
Anesthesiology 181 8.8 157 22.3
Phys. Medkhab. 18 5.6 97 6.2
Family  Medicine 25 0.0 265 6.8

Total/Average 2,589 24.3 7,327 26.9

SOURCE: American Association of Medical Colleges, Medical School Faculty Roster (1988),
linked with infomation  Management  Planning,  Analysis and Coordiitionrecorcls of research granta
(NIH and ADAMHA)  and contracts @IDI) that received funds during fiscal year 1987.

FINDING: Datapelhenttothepresentaswellasthefutureresearch
capabilities of OB/GYN  departments indicate weakness. Time devoted to
research by physicians is low, the proportion of faculty  who are fuIl-time
investigators on NIH or ADAMHA grants is below average, and the number of
departments with sizable research funding is small. The latter point indicates
the small number of departments able to provide a suitable environment for
training investigators. The strong and growing presence of women  indicates that
attention to differences among men and women in recruitment and retention in
research will be important to the future health of the OB/GYN research
enterprise. The committee’s recommendations on these topics are found later
in this report.
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A Research Agenda for Departmeds  of OB/GYN

The research agenda (which is fully discussed in Chapter 6) provides a
different sort of evidence of the need for expanded research efforts in OB/GYN,
because it identifies areas of investigation likely to repay investment with
improvements in the reproductive health of women and in the results of
PregnanCY.’ To ensure that the research agenda fulfills its purposes, the
follawing criteria were appliedz

l Zhe research should contribute to the resolution of an important health
problem. Impedance can be defined in terms of high prevalence or incidence
of a problem, in terms of the serious effect of the problem on individuals who
experience it, or in terms of impact on the health care system where the costs
of caring for the problem are incurred.

l ‘Ihe  research approach should be promising. That  is to say, there is
reason to think that followiug the selected avenue of investigation would provide
solutions or that answering the question posed by the research is an essential
step in finding a solution.

l l%e research should be &ne in a &partment of OB/GliV  or in
collaboration with members of such departments. The mere fact that patients
with the problem are seen in OB/GYN departmeats is not sufficient justification.
Rather, OB/GYN must be the discipline with the knowledge or skill needed to
accomplish the research. If the research is interdisciplinary, OBlGYN should
be a necessary element. Lack of interest by other specialties would also be
sufficient justification, since the work would not be accomplished if OB/GYN
did not undertake it.

The committee followed several steps in developing the research agenda:

l A letter was written to the chair of every U.S. and Canadian academic
department of OB/GYN,  asking for an opinion on priority areas for future
research. Letters were also sent to leading OB/GYN  professional associations.
All committee members received copies of the replies, as well as a summary of
the contents.

The research  agenda developed by the committee does not stress  the social, health care, and other
cost savings that would be generated by research that eliminates or dishes some of the problems
listed. For instance, the high hospital costs of oaring for low biiweight babies arc only the tip of
the iceberg of expenditures incurred as a result of the long-tern morbidity and disabiity  that are
hquent sequelae.
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l A subgroup of the committee met to develop an initial list of research
agenda topics, which was then reviewed, discussed, and revised by the full
committee.

l Taking into consideration the criteria listed above, committee members
allocated priorities to each item on the research agenda, and items that received
low priority scores were ehmmated from the list.

l Experts were asked to contribute background papers reviewing the
current state of knowledge and identifying useful research approaches (see
Appendix C for authors of background papers).

l Using the background papers and their own expertise, committee
members developed a research agenda. Readers are referred to Chapter 6 for
the agenda, which covers the following topics:

- Oocyte and follicular development in the ovary, including follicular
formation; follicular atresia; follicular recruitment, selection, and dominance;
corpus luteum function; and leukocytes, cytok.ines,  and ovarian function.

- Fertilization.
- Fetal growth and development including embryology and congenital

malformations; fetal growth and placental transport; congenital infection and
substance abuse; per&&al research, and epidemiological research.

- Pretenn labor including preterm, premature rupture of the fetal
membranes, complications of pregnancy that compromise fetal or maternal well-
being independent of the onset of labor, preterm onset of labor, and preterm
labor and infection.

- Comraceptionincludingcontraceptiveimplants, contraceptiverings,
transdermal delivery, intrauterine devices (IUDs), oral contraception, barrier
methods, male contraception, antifertility vaccines, and medical abortifacients.

- Infertility inchuiing epidemiology, cervical physiology and function,
fallopian tube function, endometriosis, male infertility, and in vitro fertilization
and new reproductive technologies.

- Premenstrual syndrome.
- The brain and reproduction.
- Menopause.
- Oncology including ovarian cancer, uterine neoplasms, cervical

cancers, vulvar malignancies, breast cancer, and trophoblastic disease.
- Sexually transmitted diseases including preventing sexually

transmitted diseases by developing clinically effective and safe vaccines;
developing cost-effective tests for early diagnosis of STDs;  developing new
therapies where needed and new cost-effective antibiotics that are easily
administered and sufficiently acceptable to maximixe  compliance; clarifying the
natural history of genital infections; defining behaviors associated with the
acquisition and spread of STDs; and characte&ing  the role of STDs  in adverse
pregnancy outcomes.
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Conclusion

From its review of the evidence in this chapter, the committee concluded
that there is cause for concern about both the cunent and the future state of
reseamh  in departments of OB/GYN. While it is appropriate that many
departments of OB/GYN  have, and preserve, a clinical focus, it is important to
expand the number of departments that can succeed in the competitive research
arena. In that way the committee’s research agenda can be accomplished, and
departments of OB/GYN  can Will  their potential for improving the health of
women. The committee concluded that the highest priority is to build
physician research  manpower so that more departments  of OB/GYN can
successfully  compete for, and effectively use, increased resarch support.
The committee therefore focused its recommendations on ways of recruiting
and sustaining OB/GYNs  in investigative caress and on developing resear&
capabilities in departments that, with some additional help, bave the
potential to equal the first-rank resear&  departments of OB/GYN.
Recommendations are found earlier in this chapter and in subsequent chapters
of this report.

No one entity bears the responsibility for this effort, rather, players to
implement the committee’s recommendations are to be found at NIH, in the
departments of OBIGYN,  in other loci in the medical schools, in foundations,
and, importantly, in the profession of OB/GYN  itself from which must flow the
leade&ip that is a prerequisite to the development of a strong research
community in OBIGYN.
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3

CAREER CHOICES

Chapter 2 narrowed the focus of concern from investigative capabilities in
general to physician investigators in obstetrics and gynecology (OB/GYN).
Basic scientists in OB/GYN  departments are heavily involved in researc handare
quite successful in the competition for research funds, although there are
indications of a decline in their success rate toward the end of the 1980s.
Physicians are far less involved in research, as might be expected, given their
clinical responsibilities. However, the number of physicians who successfully
compete for research support is small, as is the number of physicians in the
training pipeline who are likely to be able to compete in today’s and tomorrow’s
research environment. There is no denying the importance of basic scientists
to the biomedical research endeavor generally, as well as for OB/GYN. Many
models can be cited of the relationship between basic and clinical scientists in
clinical departments-individuals with complementary expertise who work
together synergistically. Such models may include ones in which basic scientists
provide the underpinnings on which clinical scientists build, basic scientists
bring research expertise to the department that the physician investigators lack,
or clinical and basic scientists conduct investigations in the same department but
with little or no communication. Moreover, there are physician/scientists whose
interest and training have extended so far into basic science that their work is
indistinguishable from the work of the Ph.D. scientist.* Attracting and mtaining
excellent basic scientists require a clinical department  to overcome the fear of
the basic scientist that he or she will be considered second-class by his or her

+Thc  impotice of the intemction  between basic end clinicel research in reproductive medicine is
strwud  in a paper by Lawrence D. Longo,  “Fundamental end Clinical Research and Petient  Care:
A Tried for Rogresa  in Reproductive Medicine, ” American Joumal  of Obstetrics and Gyneco&gy
1988; 59(1):6-12.
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peers- Suggestions for overcoming problems include the creation of joint
appointments between basic and clinical aepartments  and tenure-track
appointments for basic scientists in clinical depaMunts; there have also been
calls for education of basic scientists in pathobiology.’

However, since the identified weakness in OB/GYN relates to
physician/scientists rather than basic scientists, this chapter focuses on factors
related to the decision of physicians to enter and sustain an investigative career
in  OBIGYN. Many of the problems and barriers confronted by
physician/scientists in departments of OB/GYN  are common to most clinical
departments-for  example, the decision to forgo a higher income in order to
focus on research. For these factors, this chapter explores whether there is a
quantitative difference between OB/GYN and other specialties. Other factors,
such as the impact of federal research policy or NIH structure, are unique to
OB/GYN.

Career  Pathways

The roots of an individual’s career choice may be found at an early age, but
the question of early science education has wider implications than this study.
Similarly, research experiences during medical school are strongly associated
with postgraduate research involvement.* A group that examined ways of
expanding the supply of clinical investigators made the following statemenu

During medical school, the first critical career decisions are made that
determine whether an individual may become  a clinical investigator.
If interest in research is stimulated and sufficiently nurtured in medical
school, it is likely that a student will select postgraduate training that
is academically oriented and offers the opportunity to continue the
research experiene.’

This committee is convinced that the medical school years are crucial for
generating scientific curiosity and the enthusiasm that will carry an individual
through training to a career of independent investigation. However, because
these years come before the physician chooses a specialty, this report
emphasizes them only lightly.

The majority of physicians enter medical education intending to become full-
time practitioners. Academia employs only a fraction of physicians, and for
those physicians research is often not their primary activity. The expansion in
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the number of full-time faculty ia clinical departments that has occurred in the
past three decades is mainly a response to increased clinical care activities aud
does not primarily reflect an increasing supply of investigators.’

Several Mars that are examined iu the next section, such as the impact of
debt and the duration of training, can affect a physician’s decisions at any of the
turning points on the career pathway. These factors are often  interdependent.
For example, an individual’s level of debt is likely to have a bearing upon his
or her attitude to the difference in income between an academic career and a
career in private practice. Indebtedness might also affect the decision to embark
on a lengthy training period that postpones the date at which higher incomes can
be secured.

Debt

The extent to which an individual’s level of indebtedness at various stages
of education plays a role in decisions about the next stage of a career is not
made completely clear by available studies. In particular, there is little
information on the role of debt in the decision to enter a career in
investigation.” One pertinent survey of third-year residents, mainly of the
medical school class of 1987, showed that 59 percent of residents who had plans
for postdoctoral research training indicated that their current levels of debt
influenced those plans, “presumably negatively,” according to the author.s  In
addition, the impact of debt repayment is felt more strongly later in a uueer,
and additional debt is likely to be incurred.

OB/GYN residents appear to graduate from medical school with somewhat
greater debt than other specialists. The average 1989 debt of prospective
OBIGYNs  ($45,757) was exceeded only by physicians e&ring  emergency
medicine ($48,709),  physical medicine ($47,792),  and surgical s&specialties
($46,162).6  OB/GYN  and emergency medicine had the highest proportion-16
percent-of medical school graduates with debt levels in excess of $75,000,
compared with an average of 11 percent for all specialtk.’  In addition,
between 1986 and 1989, the average level of debt for those intending to enter

*Available evidence deals with the relationship between debt levels and specialty choice, and
indicates that only a weak relationship exists. However, much of thii  work was completed before
high levels of debt became  common for gmduates  of medical school; thus the full effect might not
yet have been observed (V.S Depaament  of Health  and Human Services, Rcporr to Gmgmw  on an
Analysi3  of l%ancial  Disinc~ivcs  w Cheer  i3oice.s  in Health Ptqfzssionv,  Washinglon,  D.C.,
Health Resources and Services Admhistratioa,  Bureau of Health Professions, November 1986).
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OB/GYN  increased 31 percent, compared with an average of 26.5 percent for
all medical students.

One indication of the possible impact of indebtedness is the income level
needed to repay the debt. Taking into account the repayment schedules of the
different types of loans a medical student is likely to use, as well as the
definitions formulated by lending agencies of “comfortable” repayment-to-
income ratios, a physician owing $50,000 must earn nearly $79,000 per year
five years after graduation to comfortably repay the debt; it is “difficult” with
an income of only $52,653. * For the 16 percent of OBlGYN  residents who
graduate from medical school with more than $75,000 in debt, clinical practice
may look very attractive compared with academia. In 1988, OB/GYNs  under
the age of 36 had an average net income of $131,500, but nearly $146,000
would be needed to “comfortably” repay a debt of $75,000?*‘”  By contrast,
a full-time M.D. instructor earned, on average, $58,100 in 1988-1989 ($68,000
in 1990-Ml),  and an assistant professor averaged $104,300 ($121,500 in
199C1991). I* For the would-be investigator who takes a research fellowship
after subspecialty training, income during those years is likely to be well below
the $75,000 needed for comfortable repayment of a $50,000 debt. If additional
debts are incurred during this subsequent training, they will cause greater
repayment difficulties.*

Another economic consideration relating to debt is the security of an income
stream. The physician entering academia is quite likely to be deterred by the
combination of high debt, relatively low income, extended training, and the
perception that grant funding and continuing support of untenured junior faculty
areuncertain.

It is reasonable to conclude that individuals faced with repaying substantial
debt will, in general, gravitate toward employment that provides enough of an
income to make repayment less rather than more painful. OB/GYN  department
chairs and others in the specialty provided many anecdotes of individuals whose
ability or willingness to continue on the path of investigation was destroyed by
the burden of debt. Given the relatively small number of people with the
perseverance, intellectual curiosity, and talent needed for investigation, the effect

‘This point was emphatically made in a letter received by the committee: “Another issue which
raises its head is the necessity for [research trainees] to take out loans during this period of training.
One of our cumnt fellows who has just completed training has loaos outstandii  of approximately
$140,000. With  the reality that sub-specialists are commandii  salaries  in excess of $150,000 per

year in the private practice arena, and Frequently tealize  multiples of that  of two or three fold, it is
difficult for one to accept further fimdmg at $40,000 per year when they consider their outstandmg
loans and commitment to their families.”
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is significant when even a few of those with the necessary qualities are d&erred
from research by the burden of debt. It is particularly disturbing if such debt
results in the loss of one of the few OB/GYNs  who have already accomplished
researchtraining.

Mechanisms that provide relief of debt-usually either forgiveness or
repayment deferral-are well established as ways of diminishing economic
barriers to entry into a field or of encouraging new entrants. The conviction
that an economic incentive would help stimulate investigation in contraception
and infertility lies behind a proposal in the current NIH reauthori@ion  that
would repay $20,000 of the educational loans of a professional for each year
that he or she agrees to conduct research with respect to contraception or
infertility. Forgiveness mechauisms can also be designed with payback
requirements to prevent abuse and to increase retention in research. For
example, the Public Health Service offers National Research Service Awards
(NRSAs)  that are repaid by research or teaching for a time equal to the duration
of NRSA support minus 12 months.**

FINDINGS: Debt, when viewed in the context of the accumulated  weight
of the many other detments  to an investigative career, does result in the
loss of talented individuals to the pool of OB/GYN investigators. The
mecdotal  evidence, their own experience, and data on specialty choice and debt
repayment burdens, together with the very small number of OB/GYN  physicians
in the research training pipeline, convinced committee members that there is a
need for a program that would decrease the deterrent effect of debt repayment.
In the current funding climate, however, it is unrealistic to expect the public
sector to be solely responsible  for the costs of a program to provide debt relief
for investigators in OB/GYN.  The beneficiaries of strong research capability
include not only the public but also the academic departments, the profession of
OBIGYN,  and the pharmacsutica  industry. All of these entities should
therefore participate in supporting a program to reduce the debt burden for
young investigators. To ensure cost-effective use of resources, such a program
should be restricted  to young investigators of proven talent and should include
mechanisms to ensure that recipients at least attempt to make a significant
scientific contribution.

RECOMMENDATION: The committee remmmendsthataprogramto
alleviate the burden of debt (e.g., loan forgiveness, deferral of repayment,
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targeted  feUowships  or awar& that eliminate tbe need to incur  further debt,
etc)  be established for physicians qualified in the specialty of OBlGYN  who
have demonstrated a serious intention to pursue a career in resear& Si
this program is targeted to only the few most promking  individuals, its c&s
will not be great and should be borne by a colrsorfium  of OB/GYN
professional associations, the pharmaceutical industry, academic depart-
ments of OBIGYN,  and the Public Health !&-vice. The program should be
structured to identify the most promising individuals in need of assistance and
should include mechanisms to encourage retention in research of individuals
assisted by the program.

Foregone Earnings

For most physicians, the decision to pursue an academic or investigative
career means that their income will be substantially below that earned in clinical
practice. It is often claimed that it is particularly difficult to attract physicians
into academic positions in OB/GYN  because, as a relatively high-earning
specialty, the difference between academic income and alternative earnings is
greater than the difference that occurs for other specialties. Data do not support
this contention, although they do confirm the existence  of an income gap
between academia and other forms of physician activity (Table 3-l).* Young
physicians from OB/GYN,  internal medicine, and surgery who enter academia
earn only approximately 80 percent of the income earned by ah physicians in
those speciahies. The size of the income gap is different at various ages, but
for OB/GYN,  internal medicine, surgery, and radiology, academic earnings are
between 53 percent and 90 percent of the specialty earnings up to age 65. Of
the six specialties for which data were available, psychiatry and pediatrics do not
show a consistent earnings deficit for those physicians who enter academia. In
sum, the income deficit for OBlGYNs  is as great as but no greater than that
experienced by other specialties, although the gap may nevertheless deter
talented individuals from an academic research career.

The income differential between practice and academia is liiely to be larger for subspecialists  than
for generalist OBIGYNs.
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TABLE 3-1: Percentage of Net Income of Academics in Relation to That of
AR Physicians in the Suecialtv

Age

< 36 36-45 46-55 5665 > 65

OBlGYN 80% 53% 70% 87% N/A
hltemal

Medicine 80 63 71 85 132%
Psychiatry N/A 87 104 125 111
Surgery 80 57 73 89 145
Pediatrics 114 79 83 102 N/A
Radiology 90 66 69 77 N/A

saJRcRs: Calculated from data in Sociosc~mic  C%amcMstics  of Medical Racticc,  1989,
ed. Maxtin  L. Gonzales and David W. Ehmoas, American Medical Associition,  Chicago, Ill.;
Whim C. Smith, Jr., Rspotr  on Msa?cal  School Faculty  Saiaties,  198849, Association of
American Medical Colleges, Washington, D.C.; and special tabulation of data from the Faculty
Roster  System of the Association of American Medical CoUeges  prepared by Paul 3. Friedman,
M.D., Professor of Radiology and Dean for Academic Affairs,  University of California, San Diego.

Assuming some parallel between the choice of a specialty and the choice of
a career in research, evidence on the role of expected income in a physician’s
choice of specialty may be viewed as surrogate data. Surveys of graduating
medical school students and some econometric analyses generally indicate that
future income is not an important factor in specialty choice.‘3*14 But one
study found a correlation between the median net income of a specialty and the
proportion of residency positions filled by U.S. medical school gr~Iuates.‘~
Another, using a sophisticated econometric analysis, found that the effect of
potential income differs for female and male physicians-in general, the higher
the potential income, the higher the probability of selecting the specialty; but the
choices of female physicians are inversely related to potential income. This
does not mean that women physicians are averse to money, but that there may
be other factors associated with lower-paying specialties that are of greater
interest to women than foregone income.lb

This latter tidiig implies that OBIGYN,  in which more than 45 percent of
residents in 1989 were women,I’! has a substantial pool of individuals for
whom nonfinancial factors may be of prime importance. If the imagination of
this group can be caphued by the excitement of research, and if research offers
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the job conditions they consider important (which might in&de such
characteristics as flexible scheduling), the income differential between research
and practice might be less problematical for OB/GYN  than for specialties in
which women play a lesser role.

Moving from quantifiable to anecdotal evidence, a much clearer picture
emerges. Many academicians believe that the extended training of the M.D.
investigator, during which incomes are relatively meager,* together with the
large incomes that can be earned in clinical practice in OBIGYN,  make even the
generous offerings of academia seem paltry. The average salary of a full-time
assistant professor in a department of OB/GYN  was $125,500 in 1990.‘*
However, department chairs attempting to hire newly qualified subspecialists
believe that an initial salary of at least $150,000 is needed to lure promising
investigators to academia.= Although individuals with an academic or in-
vestigative bent find professional rewards in teaching, research, or academic
administration that counterbalance fmaucial sacrifice, it is clearly unrealistic to
expect too large a sacrifice.

FINDINGS: OB/GYN,  like other clinical  departments, loses investigators
hecause of the dkatpamy  between  practice  and academic income.  There
is little appreciable difference in foregone income between OB/GYN  and the
other specialties for which data were available. Since the specialty choices of
female physicians are driven less by income considerations than by other factors,
the high proportion of women in OB/GYN  may work to the advantage of the
field. But to realize this advantage, departments must identify the chamcteristics
of an academic and research life that are attractive to women and offer choices
that fulfill the lifestyle needs of women.

~ecogniziog  the impact of meager stipends on the willingness  of individuals to undertake  research
tmioing,  a 1989 task force that evaluarcd  NIH biomedical re-h training  programs proposed that
trainee stipends bc incmascd  to levels comparable to those of house staff salaties (“Review of the
National Institutes of Health Biomedical Research Training Programs,  October 1989’; National
Institutes of Health). NIH is expected to implement this recommendation in the near future.
“An additional problem noted by OBIGYN department chaii is that the salaries paid to faculty are
so far in excess of the salary support of research grants that significant additional amounts mwt be
found, which usually requires that the faculty member &vote subsUntial  time to clinical practice.
This issue is discussed more Mly later in this chapter. Committee membera  also noted that the
higher salaries paid to M.D.s can alienate Ph.D.s,  making it difficult to generate and maiatain  a
creative training and working environment.
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RECOMMENDATION: Leadem  in departmmts  of OB/GYN  should
accommodate the nonfii working needs of investigators to facilitate
and emure  their continued involvement in mearch.

Duration of Training

The effects of debt and foregone income are likely to interact with a third
factor-length of training. Compensation for “trainees,” whether as grants,
fellowships, or salaries, is generally lower than for fully qualified individuals;
therefore the amount of income foregone increases with the duration of training.
If compensation is low enough, new debts may be incurred, particularly if
family obligations grow as a physician/trainee marries and has children.
Increases in the length of training thus have substantial financial implications that
can influence career decisions.

The concept of a physician/scientist conducting researchatthebedsideto
evaluate the effect of a new procedure or drug is still valid today. However,
advances in molecular biology and the increasing convergence of basic and
Clinical research have changed the nature of much research conducted by
physicians and expanded its range. James Wyngaarden, in an article entitled
“The Clinical Investigator as an Endangered Species,” defined the
physician/scientist in terms of both training and activity:

An individual thoroughly trained in clinical medicine and also
thoroughly trained in a scientific discipline, and who, in addition,
participates in both clinical and experimental endeavors as a career
role. Thus, I refer to the physician who is simultaneously a serious
scientist, and far less to the clinician who may occasionally do some
research.19

This description is suKciently  broad to encompass physicians engaged in
a wide spectrum of investigational activities, and it certainly fits the
physician/scientist who is the focus of this report.

Although the duration of training needed to fulfill various roles has not been
specified, there is a strong relationship between the duration of postdoctoral
training and later success in the competition for NIH st~pport.~  This may be
due in part to self-selection (those with greater commitment to research are
likely to invest in longer training) and in part to the expertise gained during the
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extended training. Regardless of the reason, the finding speaks to a greater
return  on an investment in training if individuals commit to longer periods.

There is little agreement on the best way to tram physician/scientists. Some
believethatM.D./Ph.D.programsaretheoptimalapproach,  whileothersdebate
the timing of science and clinical components. Several models exist, most of
which include a concentrated involvement in research for at least two years,
supervision by an experienced research mentor, presence in an active laboratory,
and resources for research support.2’

Physicians who have completed clinical training-whether they have earned
the M.D. degree or completed specialty or subspecialty training-are not
prepared to enter a career in which investigation will be a major activity. They
are not equipped with the methodological tools to conceptualize and design
sound research protocols. Nor do they have sufficient basic science knowledge
and training at the bench to undertake investigation in, for example, the
molecular aspects of biology-if that is where their interests lie. Residency and
subspecialty programs often encourage or require courses in statistics and the
conduct and publication of a research project. A physician who has maxim&d
such opportunities may be sufficiently prepared to undertake some
uncomplicated clinical research, but there is general agreement that substantial
additional training is needed to embark on an investigative career.*

Specialty and Suhspecialty  Training in OBlGYN

The conventional training path for an individual who intends to enter
academia in OB/GYN  starts with residency, which requires four years in a
graduate medical education program that has been accredited by the
Accreditation Council for Graduate Medical Education. Only 36 months must
be spent in clinical OB/GYN,  but in practice, the complete period is spent in
clinical education. Certain regulations controlling the residency experience make
it difficult for a resident to participate in research training: no assignment to
another discipline that removes the candidate from daily contact with OB/GYN

This  statement should not be taken to imply that physicians reach residency or subspecialty
fellowships without  any research experience. Oppommitiesto  at least  initiate research training occur
at early stages. Funded research opportunities of thne  months or longer are often  available for
medical students, and one study found that research experience varied by school with between 28
percent and 85 percent of students reporting research experience at the schools studied (Scott Segal
et al., ‘The Association Between Students’ Research Involvement in Medical School and Their
Postgraduate Medical Activities,’ Academic  Medicine 1990; 65:530-533).



CtREER  crioKEs 97

is allowed, and no more than six weeks’ leave of absence may be taken in any
one year.= These rules make it impossible for an individual to undertake
extended research training. However, approximately two years ago an element
of flexibility was introduced whereby the American Board of Obstetrics and
Gynecology, Inc. (the organization that controls the specialty certification
examination and eligibility praces@, allows “modification of training to
accommodate research for individuals preparing for academic careers.“~ This
modification is granted on an individual basis and requires an application to the
board from the individual and his or her program director before the residency
Starts.

Specialty certification is followed by at least two and sometimes three years
of subspecialty fellowship,* and at least one year of practice as a subspecialist.
The board established three specialty divisions in 1972: gynecologic oncology,
reproductive endocrinology, and maternal fetal medicine, each with formal&d
advanced training. The purposes were to “improve the health care of women
with special problems by: (1) elevating standards of education, (2) enhancing the
recruitment  of qualified physicians, (3) improving the organization and
distribution of patient care, and (4) increasing  basic knowledge.“2a Although
the extra years of subspecialty training may not be needed if an individual
intendstopursueacareerin research, the uncertainties of such a career cause
many to believe that the physician must be fully qualified for a career in clinical
practice. Academic departments and hospitals also often require subspecialty
certification. Jn the past four years, the number of certified subspecialists who
are full-time faculty has risen by 28 percent (160 individuals), and 109 schools
have all three subspecialties represented on their faculties (only 5 schools have
none).z

It is somewhat easier to fold research training into the subspecialty
fellowship period than into residency-indeed, the fellowship requires that a
thesis be accepted for publication in a peer reviewed journal. The third year of
a three-year program concentrates on developing research skills. only 10 of the
154 subspecialty programs are official (board-approved) three-year programs,
but numerous additional programs require a three-year commitment.26
Anecdotes suggest that some programs, particularly in reproductive

“Ihe committee is aware of at least one four-year fellowship program. The Division of Gynecologic
Chcology  at the University of California, Irvine, offers two years  of nsearch  tfainiag  io a basic
science laboratory, either ittsii or outside the department (previous experience with only one year
of basic research having led to the conclusion that a minimum of two years is needed). This is
followed by the two-year clinical fellowship.
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endocrinology, have a heavy research orientation, offering about 18 months of
laboratory experience. As with the residency program, subspecialty training can
be modified to accommodate individuals who are preparing for an academic
career, provided a request is made before starting  the program. Since only one
such application has heen received by the board,n  several conclusions are
possible: that program directors have difficulty identifying prospective
candidates before the start of the program, that there is no demand for the
modification, or that the requirement for individual application is so cumbersome
that it acts as a deterrent.

Despite the apparent emphasis on research during the fellowship years, the
experience of committee members and others suggests that two to three years of
additional intensive research training is usually needed, both as prepamtion  for
a research career and to become competitive with others seeking ROl support.’
An exception to the academic’s need for extensive research training would occur
for individuals whose principal occupations would be clinical practice and
teaching, with only a minor involvement in the conduct of bedside clinical
research.

In a presentation to the committee, the president of the American Board of
OB/GYN  emphasized that the encouragement of research is not included in the
stated objectives and purposes of the board. Nevertheless, because program
directors have urged flexibility that would allow researchtrainingtobe
interleaved with clinical training, the board allows exceptions to be made on an
individual basis for those who want to incorporate research training into their
education.”

Galls for greater flexibility have been heard for many years. In 1985 a
symposium on the need for flexibility in acedemic OB/GYN  residencies was
held at the annual meeting of the American Gynecological and Obstetrical
Society. Spe&ers  reviewed past recommendations to allow several types  of
residency experiences to prepare OB/GYNs  for several types of careers,
including academia and research.= Other speakers reviewed the obstacles to
the pursuit of research, including a lack of exposure to research during
residency, the additional time required  to satisfy subspecialty requirements and
engage in research  training, and the difficulty in keeping current in and excited

‘The  extensive clinical reqkemeots of subspecialty  fellowships arr cited by Roben  B. Jaffe in “The
Need for Hexibity  in Preparing Clinician/8cientists  for Academic Careers,” Amcricma  Journal  of
Obsrmics  ad  Gyrucolo~  [April 1986; 154(4):778-7901,  as making it difficult to fm up time for
research. He notes the need of reproductive endocrinologiststo  gain expertise in tubal microsurgery
and in vitro fertilization as examples of such time-consuming activities.
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about  investigation during the long period of clinical educati~n.~~ The
problem, according to the speakers, was that the burden of attaming high levels
of expertise in both research and clinical care may be excessive; would it not be
possible, they asked, to accept a narrower clinicsl  competence for the limited
munber of people who will make research the primary focus of their
professional lives? The same problems are present today, and there is still no
consensus on the “best” umtiguration  of clinical and research training for an
individual who is proceeding  on the path to an academic researchcareer. What
is clear, however, is that the educational pathway defined by the board and the
Residency Review Committee* discourages a smooth merging of residency and
the subspecialty fellowship with the research training needed to achieve
independent investigator status.

Fast-Track Training for Reseadem  in
other spec.iakies

It may be six to seven years after medical school before a would-be
OB/GYN  investigator starts intensive researchtmining,andninetotenyears
before she or he is prepared to begin a career as an investigator. It is easy to
believe that this lengthy process is a deterrent, both emotionally and financially.
Many experts in other specialties believe that training should be shorter, and
some specialty boards have instituted accelerated, or flexible, pathways for use
by those entering research.  For example, the American Board of Internal
Medicine (ABIM) developed a Clinical Investigator Pathway as a response to
national concern ahout a shortage of clinical investigators. The goal is to ease
entry into research by permitting the trainee to return to the laboratory any time
after finishing medical school, to become certified in internal medicine after only
two years of residency training, and to be examined for board certification with
his or her medical school graduation cohort. The trainee is then able to proceed
into subspecialty training and research.= A subspecialty examination can be
taken six or seven years after medical school graduation, by which time a

‘The  Residency Review Committee accredits residency programs for a specified number of residents
for each postgraduate year. Thus a program must get permission for a resident who has lefi  the
program for research training to rejoin it at a later date, because  a program that has tilled  its
residency slots will then have an excess when the individual retuxns. Moteover,  in general,
residency programs an not allowed simultaneously to nm programs of difkrent  lengths-for
example, offer a four-year and a five-year program that allows a year of rrsearch. To do this, a
program must receive permission from  the Residency Review Committee.
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candidate  must have completed three years of full-time (at least 80 percent)
reaearch.33 An early (second year of residency) commitment by the program
director of a faculty position or salary for the trainee is intended to ensure that
only motivated and potentially talented residents are offered the special pathway.

The history of attempts by ABIM to anive at this pathway for clinical
investigators indicates the difficulties in structuring an accelerated path that
meets the goals of flexibility in the timing of clinical and research training, and
reduction of the total training time. Earlier, ABIM instituted a “short track” that
was intended to shorten the time to entry into subspecialty training. This track
reduced residency time but lacked the current requirement that the saved time
bespentin research. It was discontinued because it was used as a shortcut into
subspecialty  training by individuals who had no intention of entering into a
career in clinical investigation.

Another example, both of an effort to encourage research through a
reduction of training time and of problems encountered on the way to achieving
a workable program, is found in pediatrics. The American Board of Pediatrics
(ABP) in 1978 established a Special Alternative Pathway for candidates who
were directing their career toward academic medicine. The pathway cut a year
from the training period for initial certification. As in internal medicine,
however, the accelerated route was used by too many candidates who did not
enter academia, and ABP is therefore considering its discontinuation.~
Because the ABP conceives of the generalist pediatrician as taking care of most
clinical pediatric practice and of pediatric subspecialists as being academicians,
it has extended subspecialty training from two to three years and added a
research competency training requirement. There is today a “fast track” for
candidates for subspecialty training who have demon&rated research
competence, such as those with an M.D./Ph.D. This allows the candidate to
ehminate up to one year of training and to waive the subspecialty research
competency requirement.”  While pediatrics and internal medicine differ from
OB/GYN  in important ways-for example, the need to develop and maintain
surgical skills makes it more difficult for OBlGYN to mesh clinical and research
training-there are lessons to be learned from the search for ways to diminish
the deterrent of excessively extended training.

FINDINGS: The extended duration of train@  for a physician investigator
in OBlGYN has a de&rent efTect on some who would otherwke  pursue a
rexarcb cares. The American Board of OBIGYN  now allows individuals to
apply for a waiver in the training; however, to date there have been few
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applications  for waivers. Some specialty boards have established special
pathways for investigators-evidence  that they believe that benefit is derived
from abbreviating clinical training for physician investigators.

Committee members agreed that much of the education of a generalist
OB/GYN  is wasted when an individual selects a subspecialty; for instance, the
OBlGYN  oncologist neither delivers babies nor uses the reproductive
endocrinology or genetics training that was required during residency. One
alternative would be an academic track by which an individual could select a
subspecialty and research pathway after two years of residency, while others
intending to enter general OB/GYN  practice would continue through the third
and fourth years of residency training. Numerous letters from chairs of
departments of OB/GYN  supported a reduction in training time through such
means as creating a sepamte track for would-be investigators, reinforcing the
perception that many in academia would support such reform.

RRCOMMRNDATION:  The committee recoInmends  that the Ame&an
Board of Obstetrics and Gynecology immediately reexamine  train&g
requirements  for general&  and subspecialists in OB/GYN  to ascH&n
whether the training programs are By long. A reduction in the
time needed to obtain subspechlist  status would allow those interested in
pursuing a career in resear&  and academic OB/GYN to achieve their goal
more qukJcly  than is possible today. The committee suggests consideration of
a pathway that offers the option of moving to subspccialty fellowships after two
years of residency. The committee also suggests that the American Board of
OB/GYN carefully examine and evaluate the arrangements that other specialty
boards have made to accelerate training for those with a clear intention of
embarking on a career inresearch. These arrangements are examples of options
that should be considered.

Women and Research

Women have a substantial representation  in academic departments  of
OB/GYN-particularly at lower academic levels-but in general, they have a
lesser propensity than men to enter research. This is likely to increase the
shortage of research personnel unless special efforts are made to encourage
research careers for women and to meet their particular needs.
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Factors that encourage young physicians to pursue investigation as a career
include early involvement inresearch, role models, an environment  that contains
other active investigators, and the support of mentors who facilitate socialixation
into research. These influences  are needed regardless of gender, but some are
difficult for women to attain, and there may be other aspects of the researcher’s
life that demand attention if more young women are to become engaged in a life
of investigation.*

Studies of stress among residents do not speak directly to the question of
whether lifestyle conflicts deter women from research careers. These studies
do, however, suggest that there are critical stages in the development of a
research  career at which the path of women could be eased. One study found
a correlation between residents’ level of dissatisfaction and the hours worked
outside the home by the spouse. This problem is likely to be more severe for
women since male spouses often put in more time outside the home than female
spouses. Women residents also spent substantially more time than male
residents on household chores. Furthermore, many institutions lack formal
mechanisms for handling the pregnancies of residents (only 57 percent of
teaching hospitals have maternity leave policies), and this, too, can lead to
disruption and stress. 36 There is evidence that women in medicine feel that
they must delay childbearing: 45 percent of respondents to a 1988 survey of
women faculty in departments of medicine had their first child after completing
training. If childbearing is delayed, however, the demands of young children
must be accommodated in the early phases of the academic career-years when
tenure decisions are made and when faculty members are under pressure to
conduct productive research and publish their results.” Although several
researchers have reported that family responsibilities do not consistently reduce
the publication rates and salaries of women scientists and engineers, data also
suggest that assistance with family responsibilities, such as providing child care,
helps women sustain full-time employmentB

Some institutionshave initiated policies that effectively stop the temire clock
for a limited period. Such policies can provide women, and others who need
to spend time at home with children, relief from some of the pressures of trying
to excel in the home and in professional settings. For example, Yale University
School of Medicine allows faculty with “pressing personal or professional
commitments” to take a part-time appointment. The faculty member who

‘A similar quandary has been identified in pediitrics where women constitute  43 percent of
instructor- and assistant professor-level faculty [H. T. Abelson and Anne Bowden Raleigh, “Women
and the Future of Academic Pediitrics,”  Joumal  ofPediu&ics  1990; 16(5):829-8331.
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chooses this route is allowed up to three additional years to achieve tenure, but
is warned in the information guide of the school that laboratory experiments and
patient care demands, as well as week-end and night call schedules, can cause
conflicts with a “part-time” schedule.”

Studies of science and engineering students point to the isolation felt by
women (and minorities) in science. Surveys reveal tbat women feel frustrated
and discouraged, while men are more likely to report anger. Women report
feelings of powerlessness, pressure, and isolation; their self-esteem is often
lower than that of men of equal or lesser attainment. Women also report that
they are not well integrated into student networks that disseminate important
information.” This can be particularly harmful if women fail to get
information about training and funding  mechanisms, or about what is needed to
progress in academia.* To offset this isolation, women faculty have organized
networks that are believed to be effective. For example, at the University of
Michigan, women faculty formed a supportive group and established a Women
in Science Progmm whose activities include publishing a resource directory and
running a speaker’s bureau4*

Part of the sense of isolation may come from a lack of women role models
and mentors. The data reviewed in Chapter 2 indicate that even in departments
of OBIGYN,  which have relatively large numbers of women, women are not
well represented at higher faculty levels. Thus young women faculty in
OB/GYN lack role models and mentors of their own gender. The importance
of mentors has been documented for students at many levels of education; for
successful careem  in science; for sponsorship for faculty positions in academia;
for promotion, tenure, fellowships, and grants; and for successful careers in
business. Whether women do better with mentors of the same gender is not
established. However, according to one report, women students who chose
women role models looked for “the exemplification of a career woman’s total
lifestyle”; men in the same situation looked for role models with outstanding
reputations.4  A survey of women with full-time appointments in academic
departments of internal medicine revealed that 94 percent agreed that women
medical students need role models of successful, tenured women faculty.” The
encouragement, support, and advocacy of a mentor will undoubtedly be

%fonnal  comerations  with individuals interested in the ,progmss  of women in academia suggest
that women are likely to become sidetracked by clinical care and teaching during the early faculty
years, and are not well informed  about the credentials needed to achieve tenure. This IaUcr factor
may contribute to the clustering of women in low academic positions; it also  speaks to the need for
mentorilq.
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enhanced if that individual has experienced and dealt with the family and time
pressures and professional isolation of a woman in science. Young women also
need role models who demonstrate that the demands of an investigative career
are not incompatible with family life, that women can overcome the hurdles and
establish successful investigative  careers. It seems likely that a same-gender
mentor could provide needed encouragement and sustained support that would
help women overcome some of the inherent disadvantages they confront in
pursuit of a career in science.

FINDINGS: It is vital for the health of the OB/GYN  research  enterprise
that women not be lost  to reseal& because of obstacles that can be
overcome by the profession. Women are entering OB/GYN  in substantial
numbers and now represent nearly half of all OB/GYN  residents. Although
women may be less deterred than men by the difference in income between
academia and practice, women attempting a career in research are confronted
with gender-related obstacles. These include the absence of same-gender
mentors and role models. In addition, women appear to lack access to the
networks through which important information regarding academic advancement
is transmitted. Some of these obstacles can be ameliorated by actions within the
scope of departmental  leaders.

RECOMMENDATIONs:  The committee recommends that OB/GYN
department leaders pursue ways to ameliorate the stresses that attend the
life of women in science. In particular, the committee  recommends that
every effort be made to find women mentors and role models for women
investigators, if not in the department of OB/GYN,  then through networks of
women physician investigators, across departmental lines, or at another medical
school. Departmental leadership should emphasii the value it places on women
accepting mentoring relationships with young women investigators. This should
not, however, preclude mentoring relationships between men and women, which
the committee also considers to be of major importance. The CommitteealsQ
recommends that department chairs, in institutions in which no provisions
exist for extending time to tenure for individuals with pressing personal
commitments, engage the institution’s decision-making groups in an effort
to initiate such a policy.
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Summay  of Career Choice Factors

Every individual who chooses to enter an academic investigative career
engages in a number of trade-offs. On the positive side are the attractions of the
intellectual stimulation of the academic environment, the excitement of research,
and the status conferred by membership in the select club of higher education
faculty. Additional benefits may include decreased clinical responsibilities and
the rewards of teaching, as well as other factors. On the negative side are
financial sacrifices that include lower earnings, greater difficulty in repaying
debt, and greater insecurity owing to the uncertainty of grant funding and
departmenta  support iu the pretenure years. Another negative, which also
involves financial loss, is the extended duration of training as an individual
moves through residency, subspecialty traiuiug, and research training.

These factors apply to those in academic research careers, regardless of
specialty. However, OB/GYN  appears to be at a disadvantage  in comparison
with other specialties. Graduates of medical school who intend to enter
OB/GYN  have relatively high levels of debt (although they do not forgo any
more iucome by e&ring  academia than do internists, radiologists, or surgeons).
However, OB/GYNs  undergo an extended period of education and are generally
unable to combine research training with clinical training, unlike some other
specialties whose boards have developed “fast tracks” or flexible arrangements
for investigators.

Finally, the high participation of women in OB/GYN  can work both for and
against the future supply of investigators. On the one hand, women physicians
have been more willing than men to forgo income in order to gain some other
desired end. On the other hand, women have entered science at lower rates  than
have men, and they have been less productive (in terms of publications) once the
commitment was made. These differences may be due in part to the stremes of
family life-in particular, responsibilities for childbearing and child care-that
fall on their shoulders, and in part to a dearth of women role models and
mentors, who could play an important role in the development and career
trajectories of women physician investigators.

In sum, OB/GYN  is not especially disadvantaged in the income differential
between practice and further training, in the burden of debt repayment, or in the
duration of training. Nor is the risk of failure for an OBIGYN  investigator
substantially greater than for other specialties. However, the weight of each of
these factors together is likely to discourage some talented physicians from
pur=mg a research career unless they are cushioned from these obstacles by
sustained support. The committee believes that it is vitally important that
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individuals with the talent and inclination for reseamb are identifii early
and that obstacles to their growth as invest&atom  are diahished.

Recommendations throughout this report are intended to facilitate the
recruitment and retention  of investigators in OB/GYN.
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NIH POLICDES  AND STRUCTURE

Reproductive researchers and investigators in academic departments of
obstetrics and gynecology (OBIGYN)  have long felt themselves to be the
neglected stepchildren of the National Institutes of Health (NIH). The
complaints are numerous: not only do they lack their own institute, but they arc
poorly represented among NIH staff and are absent from the intramural
program. Furthermore, several major areas of OB/GYN  interest, including fetal
research, c811IIot  currently receive federal funding. In addition, it is said,
OBIGYN as a clinical discipline suffers the same difficulties in gameting NIH
funds that are experienced by all clinical investigators, including review by study
sections on which basic scientists outnumber clinical scientists. However, there
is also a belief that OB/GYN  is particularly underrepresented.

This chapter addresses two questions: whether the complaints are valid, and
if so, whether these factors have an impact on the support of research in
departments of OBIGYN. Them is no rigorous way to test the hypothesis that
the factors believed to create difficulties for OBIGYN research in fact do so.
Problems in attempting to study the impact of these factors include the large
number of variables that would need to be controlled if one was to compare one
field of science with another. Therefore the discussion and findings of this
chapter are based on the few available systematic reviews, on interviews with
individuals at NIH and in departments of OB/GYN,  and on the expertise and
judgment of committee members.

Absence  of OB/GYN in the NH3 Intramural Program

The NIH intramural program, located mainly on the NIH campus in
Bethesda, Maryland, absorbs roughly 11 percent of total NIH funds. However,
the importance of the intramural program is not in its size. A 1988 study by the
Institute of Medicine (IOM) described the intramural program as having multiple

109
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roles in support of the NIH mission. While none of the roles or elements of the
program is unique, the aggregate-comprising research laboratories, a clinical
center, freedom from the competition for grants, a large group of scientists
working together on a campus that provides opportunities for collaboration and
interchange, a site for research training-cmates a distinctive research
environment.’ Over the years, the intramural program has made large
contributions to basic and clinical research, as well as providing training for
some of the nation’s most distinguished biomedical scientists. A 1%9 review
of its purposes and objectives noted its contribution to the overall NIH mission
by providing “comprehensiveness of approach, scientific guidance, prestige and
an unequalled opportunity for the development of future leaders.“z But these
purposes and aucomplishments  do not completely illustrate why it is important
for a discipline to be represented in the intramural program. To answer that
question, one must look at some of the tangible and intangible elements in the
relationship between the intramural and extramural programs, and at some of the
notions about the intramural program that prevail among NIH staff.

Despite the fact that the administration of extramural grants is kept at arm’s
length from the rest of NET,  there is a widely held belief that the coexistence
of the two programs, intramural and extramural, at the same location and under
the same overall control is vitally important.’ Some commentators cite the
benefit that when intramural scientists are ready to leave the laboratory, a few
transfer to the extramural program, bringing their knowledge and experience to
grants and contracts administration; others note that some intramural scientists
go on to become NIH leaders. According to one NM extramural staff member,
the virtually total absence of OB/GYN  from the intramural program creates a
sense of isolation and a vacuum where important conuuunication should be
occurring.’

Another intangible result of being excluded from the intramural program is
the sense, reflected both within and outside of NM, that the excluded discipline
is held in low esteem. Some current and former NM repre-sentatives, however,
dispute the notion that this is the case for OB/GYN. They point to an attempt
in the early 1970s to establish OB/GYN  in the intramural program as an
indication that NIH supports the idea of OB/GYN  intramural research.-

‘Some  research in reproductive endocrinology is conducted in the NIH intramural program, and a
little OB/GYN-related  laboratory research is conducted by visiting fellows from  overseas.
“Beds for OB/GYN  to collect data on normal pregnancy and delivery, as well as a petital  unit,
were designed and constructed in the Clinical Center at NIH, but the beds were never opened.
Reasons for the failure to follow through  on the plans included a lack of needed 24-hour blood bank
and anesthesia services, expected problems in patient recruitment, and difficulty in recruiting
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The multidisciplinary scientific “culture” at NIH provides a distinctive
training environment that is not fully duplicated in any other setting. More than
2,000 U.S. and foreign fellows (staff  fellows, visiting fellows, Intramuml
Research Training Award fellows, etc.) are present on the NIH campus at any
one time. Since the founding of the intramural program, approximately 25,000
M.D.s  and Ph.D.s have received their training at NM. Roughly one-third of
the membership of the past 30 years of the American Society for Clinical
Investigation received a portion of their training at NM.4

OB/GYN  may be the only major medical discipline that daes not have a
training program at NIH.’ This exclusion is particularly disadvantageous to
OBIGYN, since only a few of its academic depar@ents have the critical mass
of investigators needed to provide a stimulating, dynamic research training
environment. Exclusion from the intramural program also has repercussions,
as some legislators note, for the furtherance of theresearch programs of existing
investigators. The Senate Appropriations Committee, in its fiscal year (PY)
1992 report, cited a direct connection between the state of OB/GYN research
and its representation in the intramural program:

[The Committee] is concerned that while there are more than 2,000
researchers at the NIH there are only 3 in obstetrics and gynecology.
The Committee urges the NICHD to increase the number of OB/GYN
researchers at NIH and expand the OB/GYN research program.
Research in this ares has been severely hampered by the lack of highly
qualified research scientists and doctors. In order to provide for both
services and researchne&inthisareatheCommitteedirectsthe
National Institutes of Health to establish a clinical research program in
gynecology and obstetrics within the National Institute of Child Health
and Human Development.’

OB/GYN  clinicians because of the differential in pay between the NM  and private practice (based
on personal commum‘cations firorn  Duane F. Alexander, Dkector, National Institute of Child  Health
and Human Development, National Institutes of Health, and Ronald A. C&z,  Professor and Director
of Ambulatory Care, Department of Obstetrics and Gynecology, University of south Flokia  College
of Medicine, 1990 and 1991).
“Ibe important role that  NIH tra.Sn8  can play in the development of research manpower is
exemplified by dentistry. A dearth of scientists working in dentistry had plagued efforts to expand
dental research since tbe inception of the National Institute of Dental Research.  To rectify the
situation, the institute (which, of course, includes  an intramural relKlfch  program)  was used as a
training ground  for deotal scientists through  public Health  Service postdoctoral fellowships and guest
worker positions (Ruth Roy Harris, Dentai  Science in A New Age: A Histoty  of the Nahmal
Znsciture of Dental  Reseutdt,  Roctiie, Md., Montrose  Press, 1989, pp. 168-169).
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The House Appropriations Committee agreed that “progress in gynecology and
ObSt&iCS research has been hampered by the absence of such a comprehensive
program and a lack of emphasis on these fields of research. r6 The senate
report also made a specific connection between lack of research and high rates
of infant mortality:

The research of the NICHD in this critical area holds the promise of
developing new knowledge to prevent or treat many of the conditions
which result ininfantdeath.  . . . The Committee requests that NICHD
develop a plan to initiate an intramural research effort to conduct
research on pregnancy and perinatology. . . .’

The National Institute of Child Health and Human Development (NICHD) is
establishing a gynecologic intramural research program, based at the NIH
clinical center, that will conduct both basic and clinical research on gynecologic
disorders. In addition, a Perinatal Research Program is being put into place.
This program will have three components:

1. aclinical research program, based at a D.C. hospital, focusing on
preterm labor and intrauterine growth retardation;

2. alaboratory research component, based in a D.C. medical school; and
3. a program of clinical trials focusing on service delivery and support

systems designed to reduce infant mortality.

The latter component will be established under a cooperative agreement with
three medical schools and the D.C. Health Department. Eventually, 20 to 30
professionals at NIH will be involved in the program, as well as the staffs of the
hospitals. However, although the House FY 1992 appropriations report
earmarked $5 million for these activities, the Senate report did not mention an
appropriation. NICHD leadership does not believe that there are funds in
ongoing programs that could be used for this initiative. If the programs are to
reach their intended potential, approximately $35 million will be needed within
five ~ears.%~

At the National Cancer Institute (NCI),  initial explorations are under way
to establish the feasibility of a gynecologic intramural program. The initiative
for this effort came from leaders in the Society of Gynecologic Gncologists  who
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launched a series of conversations with NC1 staff, during which they made the
case for participation in the intramural program.*

As a result of the infhmnce of two very different groups, two institutes can
be expected in the near Wure to have formed the nucleus of an OB/GYN
intramural program. (There is, however, some question as to whether NICHD’s
emphasis on work conducted off the NIH campus, and on service delivery,
constitutes a true “intramural program” that will bring to OB/GYN  the full array
of benefits described above.) Whether these activities will grow beyond the
symbolic to the meaningful-that is, to the point where the NIH intramural
program becomes a significant force in OB/GYN  training and research-canuot
today be prophesied. But even if the intramural OB/GYN  effort remains
relatively small, some of the disadvantages of operating in the absence of an
intramural program should be diminished: there will be at least a few
intramural OB/GYN investigators with whom the extramural staff can confer;
limited training opportunities wiU become available; and the status of OB/GYN
investigation will be upgraded.

FINDING% The absence of an OWGYN  intramural program at the NEI
places OB/GYN  at a disadvantage in several ways. Some NIH extramural
staff who work in OB/GYN feel that they lack a community of scientists on the
NIH campus with whom they can communicate. Progress in OBIGYN research
may be held back because the discipline is deprived of a unique environment for
the conduct of research. Most important  for OB/GYN,  which has few
outstanding  sites for research training, is the loss of the exceptional training
environment that has produced many of the nation’s outstanding biomedical
scientists. NIH has responded to initiatives from Congress aud from OB/GYN
leaders by setting in motion the beginnings of OB/GYN  intramural activities, but
these efforts are not likely to grow to a meaningful size unless they are
appropriately supported.

RECOMMENDATIONS: Congress should ensure the success  of recent
initiatives to establish intramural programs in OB/GYN  by appropriating
the necessaq  funds. If efforts to obtain additional funds for intramural

The society’s leaders also argued  for increased  representation  of gynecobgic  oncology  on the
extramural staff and on NC1 advisory commit!ecs,  and for modification of training grants to make
them more accessible to gynecologic  oncology fellows.
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OB/GYN programs fail, however, NICHD and NC1 should use existing money
to establish intramural research and training programs iu OB/GYN.

Leaders of the profession of OB/GYN  have the responsibiity  to educate
and infom those in decision-making positions  about the importance and
promise of an intramural program of OB/GYN mearch. Interest groups
that have adopted women’s health as an important issue have also been major
players in the movemeut  to establish OB/GYN  intramural programs. OB/GYN
leaders have participated in these groups and can continue to align themselves
with these groups when their interests are parallel. (See Chapter 5 for further
discussion of leadership issues.)

OB/GYN  leaders should also work with NIH  staff to identify key issues
and othemise  encourage OB/GYN  mearch. The success of a small group
of OB/GYN  leaders in persuading NC1  leadership to launch intramural activities
demonstrates the importance and effectiveness both of leadership initiative and
of working closely with NIH staff. OB/GYN professionals and professional
groups should work to identify issues that fall within the control of NIH staff,
identify the pertinent staff members, and initiate exchanges with these
individuals with a view to highlighting ways in which OB/GYN  research can
address important issues and is therefore worthy of encouragement and
investment.

Absence of a Focal Point for OB/GYN  Research at NIH

Pros and Cons of Creating New Institutes

Unlike diseases such as cancer and heart disease, and unlike medical
practice areas such as dentistry and nursing, the reproductive sciences do not
have an NIH institute or an independent NM center whose sole or primary
mission is the furtherance of knowledge in this area. Rather, OB/GYN  and the
reproductive sciences are part of the mission of NICHD, which is responsible
for research on child and maternal health. NICHD is also the principal source
of NIH support for OB/GYN departments. Other institutes come iuto play only
to the extent that their interests overlap with OB/GYN-for example,
reproductive cancers at NCI, infectious diseases of the reproductive system at
the National Institute of Allergy and Infectious Diseases (NIAID), and so on.

Having an NIH institute or center devoted to a research area is not a
prerequisite to the generation of major funding for that area. For example,
neither AIDS nor Alzheimer’s disease has an institute, but both are fuuded  at
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high levels. Nevertheless, many believe that a categorical institute provides a
strong impetus to funding-which is why advocates for research in specific areas
often lobby to establish institutes. This belief may not always be correct. In
1984, an IOM committee examinin g the organizational structure of NIH found
it difficult to evaluate the impact of a new institute, concluding that it does not
always result in a major acceleration of research.

This committee was better able to evaluate the impact on funding of
establishing a new institute out of a previously existing one-the closest analogy
to separating OB/GYN research from NICHD to form an institute. It found that
when the National Eye Institute split off from  the National Institute of
Neurological Diseases and Blindness, its funding grew faster than the rest of
NH-I-but only for one year. The new institute did have a substantial impact in
qualitative terms: by expanding the intramural program and developing
workshops and programs emphasizing interdisciplinary research, the scope of
vision research was considerably expanded. By contrast, when the National
Institute on Aging split off from NICHD, funding for the new institute grew
faster than the remainder of NE-l  for several years.lO In short, splitting off a
research field from an existing institute to form a new institute is no guarantee
tbat additional funds will acerue to the field in the long run. On the other hand,
activities such as those that expanded vision research at the new National Eye
Institute can occur within an existing institute, if the leadership becomes engaged
in promoting a research field. This occurred when the Heart Institute
established the Lung Division, transforming lung research from an undeveloped
area toathriving research field. The 1984 IOM committee concluded that the
scientific readmess  of a field, together with dynamic leadership, can be more
important than institute status as a catalyst for growth.”

Structure and Priorities of NICHD

NICHD, as the principal source of NIH support for OB/GYN  departments,
plays an important role in the welfare of OB/GYN research. NICHDwas
formed after a 1960 Presidential Task Force on Health and Social Security
recommended the establishment of a child health institute to focus on the normal
processes of maturation. Subsequent discussion broadened the scope of the
proposed institute so that  when NlCHD was established in 1963 it was structured
to support four areas of researck reproduction, growth and development,
aging, and me&al  retardation. ln 1968, the establishment of the Center for
Population R-h brought increased prominence to problems of fertility and
infertility. In 1975, the Center for Research for Mothem and Children was put
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in place to provide a focus for research and research training in the health
problems of pregnancy, infancy, childhood, human learning, and behavior.12

Statements of the mission of NICHD unfailingly emphask research on
reproductive processes and the management of fertility, along with the physical
and mental changes that are continuous throughout life. However, there arc
only three OB/GYNs on the staff of the NICHD extmmural  program, and all the
directors of NICHD have been pediatricians. The same low priority for
OB/GYN research is reflected in the composition of the councils and committees
that advise the directors of NICHD and its centers on program planning
directions:*

l The National Advisory Child Health and Human Development Council
identifies promising areas of research and defines program priorities, primarily
by awarding extramural grants and contmcts  in areas deemed to be of high
priority.” The council also reviews the long-term plans of each of the NICHD
centers. It is chaired by the director of NICHD (a pediatrician) and includes
three other pediatricians and two OB/GYNs.

l The Maternal and Child Health Research Committee includes five
pediatricians and two OB/GYNs.

l The Population Research Committee, which emphasizes basic sciences
and includes members with expertise in biochemistry, physiology, sociology,
and demography, has one 0B/GYN.14

l The Board of Scientific Counsellors, which advises on the intramural
program, lacks any OB/GYN  representation. This should come as no surprise,
since there is no OB/GYN  intramural program.

In sum, the voice of OB/GYN  is not loud in the councils of NICHD,
particularly when compared with the voice of pediatrics; yet it is from these
councils that the director and his staff receive advice for program plans.

Institute staff can also play an important role in promoting a research area.
Staff are responsible for seeking the input of the research community into the
development of the research plans that determine funding priorities. They
identify the topics that are the subject of conferences  used to highlight research
areas and to showcase multidisciplinary approaches to problems, thus allowing
investigators to take advantage of relevant advances in other fields. Staff can

The composition of NIH advisory committees is cireumscrii  by the chmer of the committee.
Sometimes the chaer specifies that holders of a certain position (e.g., NIH diitor) should be
members; at other times it specifies particular expertise as a membership criterion.
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also initiate requests for applications (RFAs)  to prompt applications in priority
areas and can use many other mechanisms to stimukte  interest from the research
community. There are few OBIGYN  staffers at NlCHD,  however, and
therefore few people whose primary intereat  is likely to be stimulating vigorous
interest in OB/GYN reaearch  or supporting the OB/GYN research community
in its endeavors to obtain funding.

FINDINGS: Being funded primarily by an institute wbwe  chief focus is not
OBlGYN  puts OB/GYN research at a disadvantage. While the committee
recognizes  that the level of support received by departments of OB/GYN  reflects
in some measure the paucity and quality of applications, it also finds that NlH
has a role in the process of developing research  strength in OB/GYN
departments. A scientific discipline can thrive in the absence of an NlH institute
devoted to its field but only if the enthusiastic attention of NlH leaders is
provided. Thus, the very small number of OB/GYNs on NICHD staff, the low
representation of OB/GYN  on NICHD councils and committees compared with
pediatrics, and the pediatric leadership of NICHD are significant and suggest
that OB/GYN research  lacks visibility at that institute. Other institutes also have
responsibility for areas of science that fall within OB/GYN research, such as the
work of NC1 on neoplasias of reproductive organs and that of the National
Institute on Aging, which encompasses topics dealing with menopause. The
committee urges all institutes to respond to the spirit of the recommendations
below.

RECOMMENDATIONS: Institutes at NJH whose missions  include areas
of science to which OB/GYN  contributes should  affirm their commitment
to reproductive health and ensure its appropriate priority in their programs.
The committee believes that them  is an urged need for change  that
emphasize the importance of OBlGYN  research. Actions that would help
overcome some of the problems OBlGYN  research  now confronts might
include the National Institute of Child Health and Human Development
changing its name to signal to the public and institute staff its commitment
to and responsibility for reproductive health. NICHJI could also resognk
the importance of programs in reproductive health by establishing the
position of deputy director for reproductive health or by appointing a
board-ce&ied  OB/GYN  to the position of deputy director. Further actions
that might he considered by NICHD include  increased representation of
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OB/GYN  on its staff, and the development of requests for applications
(RFAs)  on high-priority OB/GYN mearch topics identifkd  in institute
Ph.

Study Sections

Like many investigators who seek NM funding, clinical investigators in
departments of OB/GYN  believe that the playing field is tilted against clinical
research. They claim that the membership of the study sections that review their
grants is overwhelmingly composed of basic scientists who not only fail to
appreciate the scientific worth of clinical studies but also fail to understand that
clinical investigation is necessarily less rigorous than bench science: the clinical
investigator mot control all the characteristics of the study population; ethical
constrainta, such as patients not receiving state-of-the-art treatment, make it
difficult to select appropriate controls; confounding variables are difficult to
eliminate, and the costs of clinical investigation tend to be high in comparison
with the costs of basic science.

The evidence is mixed on whether basic investigation does better than
clinical investigation in NIH gmnts review. An unpublished study of 75,611
competing research applications found no statistically significant difference
between the priority scores or funding of applications involving human subjects
compared with those that did not, and no statistically significant difference
between applications from M.D.s and those from other applicants, however, the
approval rate was 11 percent higher for applications that did not involve human
subjects. This latter finding was coniirmed by two other studies, and two out
of three other studies also found differences in priority scores. In one,
applications involving human subjects (evaluated by a review group on
mammalian genetics) were 20 pemxnt  less likely to receive priority scores in the
top quartile than were basic science applications-but the type of degree of the
investigator was not related to the rating.‘5 Using the degree of the
investigator as an indicator of clinical versus basic research,* between 1975 and
1989, Ph.D.s had slightly better priority scores than M.D.s on ROl
applications, but in 1989, M.D.s had slightly higher success rates than
Ph.D.s.16

‘Since physicians may be princiial  investigators on basic science studies, and vise versa, this is by
no means  * perfect measure of clinical aad  basic science.
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Given the uncertainty  about whether clinical investigation is disadvantaged
in the review process,* one might ask whether the composition of the review
groups makes a difference and whether the composition of the groups that
review applications from dqartmmts  of OB/GYN  puts that discipline at a
disadvantage. Assuming a relationship between the degree of the reviewers and
the ability of the group to conduct fair reviews, there is some reason for
increasing concern. Between 1979 and 1989, M.D.s  fell from 42.2 percent to
28.4 percent of study section members (a drop of 13.8 percent), while
applications from M.D.s fell from 30 percent to 25.6 percent of all applications
(a drop of 4.4 percent). I7 If proportional representation is the issue, however,
M.D. membership still slightly exceeded M.D. applications in 1989.

There is suggestive evidence that these data are irrelevant. An unpublished
study of clinical research applications sent to six NIH review groups between
1977 and 1980 showed that approval rates and priority scores  were not affected
by the percentage of M.D.s among reviewers.‘* Nevertheless, mauy clinical
investigators believe that NIH study sections as presently constituted are not
appropriate for the evaluation of clinical investigation. Over the years they have
called for separate review of basic and clinical investigations, by study sections
composed of experts in such work.

The concern with the composition of study sections has to do with whether
members have the expertise to evaluate the grant applications properly. It is
often assumed that to fully understand the science and the context of the
applications they review, study section members must be specialists in the
relevant medical or scientific disciplines. In 1989, only 3 of the 1,434 study
section members had OB/GYN  as their ptimary area of expertise. The
representation of OB/GYN  was only a little better in other years (Table 4-l).

More interesting is the representation of OB/GYN  on the four study sections
to which most applications from departments of OB/GYN  go for review:
biochemical endocrinology, human embryology and development, reproductive
biology, and reproductive endocrinology. Together these study sections review
about 50 percent of all applications from departments of OB/GYN. Of the 60
members of these study sections, three listed OB/GYN  as their primary area,
and an additional four listed other clinical areas. I9

The  question of whether applications for clinical research  fare as well as applications for basic
nsearch  is complicated by differiog detitioos of cl&al investigation. Many people believe that
only a subset of what is bmadly defined as clinical investigation-that is, only cliical trials-have
particular difficulty in getting kmded.



TABLE 4-l: Primary Area of Expertise of NTH Initial Review Group
Members-Selected Areas, 1977-1989

Specialty 1977 1981 1985 1989

Anesthesiology 2 2 4 5
Clinical Dentistry 5 6 9 14
Internal Medicine 111 105 135 117
Maternal/Child Health 0 0 0 1
Neurology 6 7 12 16
OB/GYN 8 4 6 3
ophthalmology 10 10 8 7
Otorhillolaryngology 3 3 7 4
Pediatrics 12 23 26 19
Radiology 6 13 11 9
Surgery 20 15 26 21

SOURCES: DRG Peer Review Trends 1977-1986; DRG Peer Review Trends 1979-1989.
Information Systems Branch, Division of Research Grants, National Institutes of Health.

What this meaus for OB/GYN is difficult to determine. The relatively low
success rate of applications for grants from departments of OB/GYN  (noted in
Chapter 2) could be due to the poor quality of the work being proposed, a lack
of understanding on behalf of the study section members, or some other reason.
To try to get a better (although limited and subjective) grasp on whether the
composition of study sections is serving OB/GYN  well, informal interviews
were conducted with some past and present members of the reproductive biology
study section. AlI of the members interviewed were OB/GYNs,  on the
assumption that they would be most sensitive to the evaluation of OB/GYN
applications. The results of the interviews were inconclusive, revealing wide
differences of opinion. On the one hand, some of those interviewed said that
the Scientific Review Administrator (who is responsible for recruiting review
group members and ad hoc members when needed) is sensitive to the need to
bring in outside reviewers, especially for clinical proposals. In addition,
according to this view, the basic scientists in the study section are responsive to
explanations of the complexity of clinical investigation and will score
applications appropriately when they understand that a proposed methodology
is the beat that can be formulated and that an important topic is being
investigated. On the other hand, some interviewees said that OB/GYN  is
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particularly united and that clinical research does not get equal
consideration because of the preponderance of Ph.D. members of the study
section. On one point there was agreement among those interviewed: that the
quality of applications from departments of OB/GYN  is at least partly
responsible for their low success rate, even taking into account the multiple
problems that are inherent in OB/GYN clinical investigation (e.g., the limit on
invasive procedures that can be done on healthy, pregnant populations).

Some NIH staff emphasize that they can help investigators learn how to
succeed in the grants process. While there is undoubtedly variation in the
enthusiasm of NIH staff for such tasks as attending professional  meetings to
discuss grants procedures or convening groups of leaders and investigators at
NIH to develop rapport with the research community, the committee is
convinced that opportunities exist and that if they are used, they could make a
difference in the success of applications from departments of OBIGYN.

FINDINGS: OB/GYN  is sparsely represented iu tbe membership of study
sections, but it cannot be established that applications from OBlGYN
receive unbalanced  reviews. It is also clear that Scientific Review
Administrators have a valuable fund of knowledge that, if tapped, might enable
investigators to improve their grant-writing abilities and guide them to apply for
different hinds of grants.

RJXOMMJINDATIONS:  To ensure the d&&nation  of knowledge  about
grants  P- , and to enable applicants to improve their applications and
make full use of the many NIB funding mecha&ms,  members  of academic
departments of OB/GYN and members of professional societies coucemed
with OB/GYN research  should explore all avenues of communication with
NIH staff. Scientific Review Administrators, in particular, those of the four
study sections in which the majority of applications from depa&nents  of
OB/GYN  are reviewed, should continue to ensure that applications for grants in
OBIGYN research are reviewed by individuals who are sensitive to the
particular difficulties of working in OB/GYN  clinical investigation and who have
the in-depth knowledge of OBIGYN needed to ensure appropriate review.
OB/GYN  leaders can help by inviting Scientific Review Admiuistrators  to
professional association meetings. NE-I staff are also urged to commit time and
to use the mechanisms at their command to sustain such communication.
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Restlictions  on NIH Retarch  suppolt

Chapter 1 of this report noted that examination of the ethical implications
of fetal research is beyond the scope of this study. The committee is concerned,
however, with factors that have an impact on the vitality of the OBIGYN
research enterprise and on the decisions of individuals to enter or remain in
OB/GYN research. It therefore questioned whether a policy that in effect
prohibits federal funding of research in an area of growing clinical importance
deters would-be investigators, and whether advances in the health of patients are
adversely affected. In 1989, an Institute of Medicine committee developed a
large clinical and basic research agenda that would further the practice of in
vitro fertilization. Some of the scientific questions included in that agenda could
only be answered through research using the human fetus.aD

The committee found it difficult to find evidence that either contradicted or
supported the notion that the lack of federal funds for fetal research deters
people from OB/GYN research careers. Therefore it was forced to rely on the
sense of its members-that numerous interesting research areas are not being
funded and that thwarting the interest of young physicians in medically assisted
conception and its supporting research deters individuals from a career in
investigation.

The committee concluded that federal funding of fetal research offers the
promise of significant advances in understanding implantation, developmental
biology, and prenatal genetic diagnosis. The committee was also convinced that
federal funding of such research would also significantly strengthen research
initiatives in departments of OB/GYN by opening up new areas of investigation
that would draw additional OB/GYN professionals into research.
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DEPARTMENTAL AND LEADERSHIP ISSUES

Departmental  Issues  in Expanding  Research  Capabilities

Leaders able to convince others of the importance of obstetrics and
gynecology (OB/GYN) research must emerge from the academic departments
themselves and from among those individuals whose job it is to develop the
research base of the discipline and nurture the next generation of cliicians  and
investigators. There is wide variation among departments of OBIGYN,  both in
their commitment to investigation and in their academic standing within their
medical centers. Most knowledgeable people would agree that a small minority
of OBIGYN depa&ments  are leaders in academic OBlGYN  investigationand that
these departments have a reputation for excellence in the medical center complex
in which they operate. These departments, with a cadre of outstanding
investigators, inchuling basic scientists, are also the only ones that are
considered able to provide an excellent environment for training the next
generation of investigators.

Most academic departments of OB/GYN  do not rank highly in the academic
pantheon of their medical centers, but they nevertheless provide excellent clinical
training and health care.* Indeed, such departments  will, and should, remain
at the heart of OB/GYN  education. A number of departments  fall between these
two extremes: some attract consistent but relatively modest levels of research

‘The lack of esteem in academia accorded to excellence in clinical  care in the absence of
investigation is emphasii by the following commentator: “even though  the  impact of health  care
is primary in establishing medical discipliis, each finds its status on the academic totem pole partly
in terms of the substantiality  of its intell&ual  base. A bigb-ranked  specialty cannot be simply a
service specialty devoid of an intellectually interesting area of knowledge that it cultivates and
applies” (Clifford Grobstein,  “Academic Departmentsof  Obstetrics: A Perspective,” in 271~  Cwnnr
SWUM  and Future ofAcadrmic  Obstetrics, ed. John Z. Bowers and Elizabeth  F. Purcell, New York,
N.Y., Josiah  Macy,  Jr. Foundation, 1980).
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support;  others  are mounting  an effort to move up  the curve of investigative
excellence. Given the limited number of young investigators and the limited
financial support available for such progress, a careful strategy of strengthening
the latter departments-those that are the most ready and inkrested  in joining the
ranks of the major players-is the approach most likely to be successful. This
strengthening is an intrinsic piece of the process that must occur if OB/GYN
research is to become a more vital part of the nation’s research armamemarium.
That is to say, funding from such agencies as NIH will not be forthcoming
unless the human resources are available.

Because departments  of OB/GYN  are virtually unstudied, the committee
was forced to rely on the opinions of eminent individuals in the field to gain a
sense of both the barriers to progress and the possible solutions.

Some Problems

The barrier cited most frequently and most forcefully by the chairs of
academic OB/GYN  departments  was the need to generate income from clinical
care, which represents a major problem when attempting to ensure that faculty
have time for research.* Moreover, the dynamics of the situation, with
reimbursement tightening and clinical care demanding ever more time, were
perceived by many to be exacerbating an already dire situation. The following
are some of the comments the committee received:

The major problem facing departments attempting to establish or even
maintain an existing research presence is the ever increasing demand
to generate practice dollars to support these activities in a department.
As costs increase while reimbursement for services and availability of
grants dollars diminish, more and more faculty effort must be shifted
to clinical care. Thus both the time necessary  for productive
investigation and the money necessary to support it is eroding at an
accelerating pace. It becomes a Catch 22 situation.

The pressure on faculty to generate clinical practice income is, to a gfeat  extent, the result of the
bigb salaries required to attract  physicians to academe. Comparing the salary of more than $125,000
earned by an assistant professor in OBlGYN  with the $4O,OW-S50,ooO  earned by a Ph.D. in a
basic science department highlights the problem.



DEPARXWWUL  AND LSUWRSHP  ISSUES 127

* * * *

In most departments of OB/GYN,  the clinical obligations of faculty are
extremely burdensome. This is a function  of the large number of
obstetric-gynecologic patients iu the ambulatory areas as well as within
the hospital setting as they relate to the number of faculty members in
smaller OB/GYN  departments.  Many young OB/GYN  investigators
come out of scientific training programs with skills enabling them to
compete but simply don’t have the time to do so because of the clinical
workload. Departments of OB/GYN  do not have the luxury of
providing lO-  11 months of protected time for research and l-2 months
of attending, as is done in many departments of medicine and
pediatrics. Department chairs are placed in a position of having to
ensure high quality clinical care and teaching at the expense of faculty
research time.

* * * *

Since coming  to this  university . . . I have attempted unmcomsfully
to generate a change in emphasis from clinical practice to a balanced
approach of research and teaching along with clinical practice. It is my
opinion that this department is not unique in [needing to emphasize]
clinical practice. . . in order to maintain the economic viability of the
department. In a low population density state with limited tax base,
public funding of higher education including medical schools is
marginal at best. Iu such 811  environment the very existence of
departments is threatened by the economic challenge of trying to retain
excellent clinical faculty to carry out the teaching mission of the
department, with research taking au everdecreasing role.

* * * *

Because  of [the low level of federal research support] departments must
seek other sources for funding and generally end up with commercial
funding through pharmaceutical companies, equipment manufacturers
and the like, or from inside dollars if they have sufficient clinical
income that they can develop research programs within the Department.
In each of these cases the long-term support is not likely. The
commercial companies tend to end support at the point  that sale of
product is possible. Inside funding depends so much on cliuical care
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that it becomes a Catch 22. If sufficient time is devoted to clinical care
to provide dollars, there is not time left for good research.

The sense of increasing dependence on clinical income is substantiated by
data on medical school finsnces,  which indicate that the problem is pervasive
among clinical departments-in large part because of the salaries that must be
supported. Revenues from medical services plans rose from 3 percent of total
revenues in MO-l%1  to 27.4 percent in 1988-1989. Over the same Period
research revenues fell from 37.4 percent to 17.4 percent of total re~enues.~**
Yet although service income has replaced research income as the leading source
of revenues, it does not follow that clinical income provides much discretionary
money that department chairs can use to support investigation. A survey of
medical faculty practice plans in 1980 found that 42 percent of revenues went
to direct physician compensation, 11 percent to physician fringe benefits, and
33 percent to operating expenses. Only 12 percent of the revenues were
transferred for medical school or departmental use.2

To estimate differences among departments in their sources of support, the
committee analyzed data from a survey of 34 medical schools during
1983-1985. Practice funds contributed approximately 30 percent of total
OB/GYN  department funds-less than the percentage of such funds in five
departments (psychology, orthopedics, anesthesiology, ophthalmology, and
radiology), approximately equal  to that in two others (pediics  and medicine),
but still higher than in four other departmenk3 Although OB/GYN
departments are about average in the contribution of clinical income to
deparhzntal revenues, many OB/GYN  chairs and other faculty members believe
that OB/GYN  has a particularly hard time generating this income. They note
that although some services are lucrative, OB/GYN  departments are relatively
small, clinical earnings must support relatively high salaries and malpractice
premiums, and OB/GYN coverage is particularly demanding of a practitioner’s
time. In addition, they say that the uncompensated care load for obstetrics is
significant in many teaching hospitals.

Most of these complaints can be voiced by other specialties, but the
convergence of these problems in OB/GYN  is thought to create an especially

The contribution of clinical income is probably underestimated, since some faculty members
supplement their base salaries through practice income that is not on the medii school  booka  but
that would have to be made up by the school if faculty members did not receive this income. In
addition, the data do not reflect hospital support of faculty salaries (communication to the IOM
Committee to Plan a Study of the Research Capabilities of Academic Depattmenta  of OB/GyN,
1989).
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difficult  ehmlment  for research. Letters to the committee suggest that the
most crucial impact is on the ability of departments to develop and muture
young physician investigators by protecting their time during the critical early
years of their development as researchers:

Within an individual department, the biggest problem in developing
new young faculty is in provision of the initial support. They must
achieve major outaide funding within two years or they must develop
a clinical treatment program which supports their salary and overhead.
Without such, most departments cannot continue support beyond two
years and must ask the individual either to leave or change focus.

* * * *

Presently very few sources of salary support are available to new
clinician investigators or basic researchers. Since the first two or three
years after recruitment to a faculty position are the most crucial in
determining the career path of most individuals, clinician-investigators
might slide gradually into the clinical path if their time is not well
protected and compensated for. Basic maearchers  might opt for
industry where pay is more and the demands on their time are less.

IsthePastaGuidefortheFWure?

The history of the growth of today’s leading OB/GYN researchdepartments
exemplifies the importance of the role of the dean of the medical school. In
many cases the dean was prepared to make an investment in developing a
research-intensive OB/GYN  department, sometimes because the school was
attempting to become a major player in university research and was therefore
investing in all clinical departments, at other times because OB/GYN  lagged
behind other departments  and needed to be upgraded. In several  cases the
medical school investment was actualIy quite minor, either because a new chair
brought major foundation funding with him or her or because foundation support
was quickly obtained.

As noted in Chapter 2, the foundations that enabled these departments to
grow to eminence in the past are not making similar contributions to
reproductive science today. This does not mean that it is impossible to build a
research department in today’s environment. It does mean that department
chairs must be very persuasive if they are to bring foundation funds into their
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departments,  whether for research training, space and equipment, faculty
salaries, or research projects. It also means that department chairs must make
the case for investment in OB/GYN research forcefully in the dean’s office,
where decisions are made that determine which departments will be the winners
and which the losers in the allocation of resources.

Some  !Mutions

A department of OB/GYN  that seeks to transform itself into a first-rank
research center  must develop the infrastructure on which a research enterprise
can be built. C2nnponents of this infrastructure include faculty capable of
bringing the next generation into the mainstream of investigation. One way of
accelerating the process is through investment in established investigators;
another is to initiate interdepartmental ties that facilitate multidisciplinary
learning and research. ‘Ibe challenge is to accomplish this development in an
environment in which it is difficult to create the financial cushion needed to
sustain faculty development. Nevertheless, OB/GYN  department chairs
suggested a number of solutions.

Several chairs believe that it is possible (although difficult) to increase the
amount of money that the faculty practice plan contributes for the support of
investigation. For this approach to succeed, a depa&nent leader with a strong,
eloquent commitment to research is needed. Clinical faculty are unlikely to be
enthusiastic contributors to the support of a group whose work they may not
value and whose members may be perceived as competing with clinical activities
in terms of status as well as resources. Accomplishing this cross-subsidy
without alienating clinical faculty requires that the chair convince them that
enhanced investigative capabilities would benefit the department as well as the
discipline as a whole.

A well-established strategy-and one strongly endorsed by chairs who wrote
to the committee-for enhancing departmental research capabilities is the
recruitment of basic scientists who bring essential knowledge and shills to the
department and, ideally, work alongside OB/GYNs  in collaborative efforts.
Again, however, there are some problems: because the Ph.D. in a clinical
department  is sometimes viewed by his or her basic science peers as second
class, it can be difficult to recruit first-rate Ph.D.s. It is often preferable for the
departments of OB/GYN  and the basic science department  jointly to recruit the
basic scientist and to secure a joint appointment. It may also be necessary to
create equitable tenure evaluation criteria. These actions will help the basic
scientist continue to develop by sustaining the connection with basic science
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colleagues. In addition, for Ph.D.s in the department to augment the clinical
research capabilities, rather than merely conducting basic research and
increasing external research funding, a collaborative relationship must be
established between the basic and clinical scientists. Success in such a plan
requires a leader’s commitment to collaboration and to development of creative
ways of overcoming the natural segregation that would otherwise occur.

Another type of collaboration, one that received less emphasis in letters
from department  chairs but nevertheless represents a strategy for building
research capacity, is interdepartmental collaboration. The many areas of mutual
interest with other departments (including basic science departments), if fully
exploited, can stimulate theresearch interests of young people inmedical school
and during their subspecialty fellowship years. Collaborative arrangements can
also provide mentoring that is not available in the OB/GYN  department, and
potential young investigators can benefit from the laboratories of collaborating
basic science departments. Collaborative activities can be building blocks for
a department that does not yet have sufficient capacity to stand alone as a
research entity: they can ensure a level of research activity while junior faculty
move toward independence and the department establishes itself as a research
center able to recruit investigators. Finally, interdeparonmtal collaboration can
be used as the basis for creative and fundable  protocols to address important
clinical problems, and as the basis for training opportunities not available in an
individual department. Obvious research areas with potential for inter-
departmental collaboration include not only neonatology and endocrinology, but
also epidemiology, statistics, and the behavioral sciences. The latter areas are
particularly attractive, because important work remains to be done in them in
relation to many OB/GYN issues and that work could be accomplished without
major investment in laboratory space or equipment.

These strategies for building the research i&astructure-cross-subsidy,
recruitment, and interdepartmental  collaboration-require investments of time
and departmental  funds in varying combinations. To augment departmental
funds,  some chairs have established foundations that receive contributions from
the public. These funds have helped in small but important ways, such as by
carrying investigators for short periods of time between grants, by “buying” time
for grant writing, and by protecting the time of young faculty.

FINDINGS: Academic departments of OB/GYN  face particular dificulty
in establishiq  and expanding their reearch capability. Other clinical
departments are confronting the same problems as OB/GYN-the competing
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claims of research and clinical services, growing constraints on reimbursement,
large amounts of uncompenmkd care, and the struggle to protect the time of
young investigators. The convergence of these circumstances in depa&tents  of
OB/GYN creates a difficult environment  for conducting research and developing
new investigators. It is the responsibility of the chairs of OB/GYN  departments
to persuade the dean of the medical school, foundations, and others to invest
resources in OB/GYN research; in this the chair is assisted to a sizable degree
by the surge of interest in women’s health issues. Strategies to establish an
infktructure  for research include cross-subsidy (reserving a portion of clinical
income to support investigation), recruitment (incorporating Ph.D. investigators
into the departments), and collaboration (establishing interdepartmental
mechanisms to facilitate interdisciplinary training and research).

RECOMMENDATIONS: Chairs of departments of OBlGYN should make
a serious commitment to augment their rexarch capabilities and to
vigorously engage in informing medical school leaders and OB/GYN  faculty
of tbe potential of investment in resear& and research training. The
committee recommends three specific strategies for ha-easing research
activities:

l

l

.

chairs

hcreasetheclinicalincomeusedtosupportrwarclq
conduct important epidemiological and behavioral reseah that is
relevant to OBIGYN;  and
aw&e interdepartmental researh  linkages.

should also, when possible, establish a foundation that can receive
contributions from patients and other supporters, to be used to support young
investigators and for other purposes that encourage research.

Leadership

OB/GYN  Leadership and Research

In any medical field there are individuals and organizations that most people
will agree represent the leadership of some aspect of that field, such as teaching,
advanced clinical care, or research. It is from these people and groups that the
rank and file take their cues as to the important issues, and from whom the
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outside world learns of the contributions of the field to the rest of society. In
other worda, leadership can have both an internal impact (helping to determine
the positions and priorities of members of the profession) and an external impact
(helping to de&mine how the field is viewed and whether it is worthy of public
support).

It takes a serious commitment by a critical mass of this leadership to change
the ethos of a profesSon. OB/GYN seems to have lacked that commitment.
This lack may reflect the priorities of a field in which caring for women and
securing their reproductive health have taken first place. In this, OB/GYN
differs little from other fields of medicine-patient care is, after all, the purpose
of medicine. Where OB/GYN  does differ from many fields of medicine is in
the low level of interest  in research-an activity that provides the foundations for
improvements in patient care-shown by both ita academic leaders and ita
professional organizationa.

Few researchoriented academics have risen to leadership  positions in
OB/GYN’s  professional organizations and used those positions to champion the
cause of expanded research capabilities. This circumstance mirrors the dearth
of academic departmenta in which research is a thriving activity and a major
focus. And if a significant group of academic leaders are not actively making
the case for expanded research, it is not surprising that professional
organizations, whose membership is predominantly practitioners, display a low
level of interest in advancing research.

The emergence of natural leaders from the academic ranks and their ascent
to positions of influence should not be taken for granted. The need to smooth
the path for potential leaders from academic medicine was understood by the
executive director of the John and Mary R. MarkIe  Foundation in the mid- to
late 1940s.4  The foundation therefore established scholarships for outstanding
young academicians (including teachers, investigators, and administrators) that
could be used for partial salary support and for laboratory, travel, and other
expenses. Markle awardees were recognized by their peers as an elite group,
and many of the scholars (17 out of 506 were OB/GYNs)  became leaders in
their fields. By one measure the program does not appear to have been effective
(nominees who failed to get into the program advanced up the academic ladder
as rapidly as the scholars, 80 percent of whom maintained that they would have
remained in academic medicine without the scholarship), but it was viewed as
such a success that it became the model for other awards. It is difficult to
de&mine  what made the program successful. Some suggest that the rigorous
selection process, which included nomination and a commitment of support by
the medical school, and a three-day selection meeting, was important. others
point to the armual  two-day meetings at which scholars met with educators to
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discuss  issues in medical education, as well as the flexibility of the money and
the honor of the award itself.

In sum, the leadership of academic OB/GYN  can play a significant role in
stimulating interest and investment in research. The assistance  of a structured
progmm to help those leaders emerge is invaluable.

Leadership and Its Impact Within the Discipline

Without strong leaders within the discipline of OBlGYN  who accept
responsibility for the furtherance of research capabilities, change is unlikely to
occur. Lacking that leadership, OB/GYN will not overcome its reputation for
lagging behind some other specialties in both financial and intellectual support
of research-and until that happens, OB/GYN  will not attract the research-
oriented young people needed to create and sustain a vital research capability.

The present situation has been described as a vacuum where research
leadership ought to be, but there are encouraging, if small, signs that change is
under way:

l Groups such as the American College of Obstetricians and
Gynecologists (ACOG)  strongly supported the Reproductive Scientist
Development Program, which indicates their willingness to invest in the next
generation of investigators. It also signals to the OB/GYN community the belief
of those at the forefront of the field that research is an important priority.

l The Association of Professors of Gynecology and Obstetrics has
reactivated its Council of University Chairs of Obstetrics and Gynecology
(CUCOG), which is forming a committee to encourage research. This
committee is expected to work with other organizations in developing and
stimulating research in academia.

l Of the 126 chairs who responded to a questionnaire about topics they
would like to have addressed in management seminars, 88 expressed an interest
in seminars on developing research programs.’

l In another survey, department chairs identified research experience as
among the qualities they lacked, reflecting an encouraging awareness of the need
for research experience for those holding the position of department &sir6

Thus  some  OB/GYN  groups are already moving in useful directions; yet
even greater roles for them and others are feasible. For instance, they could (as
some already do) hold meetings to showcase the latest research findings, and
their annual meetings could increase the emphasis on research, on the work of
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young investigators, and on exchanges between senior and junior investigators.
Facilitating the encouragement of leaders to further research  is not easily

accomplished, but them are lessons to be learned from activities undertaken by
another specialty-psychiatry. This specialty had identified a situation very
similar to the one that confronts OBIGYN: a dearth of investigators and a need
to recruit young people into research,  to enhance federal and other msearch
support, and to get the weight of the discipline behind efforts to accomplish
these goals. In 1985, the American Psychiatric Association established an
Office of Research. This office is attempting to elevate the profile of research
in the discipline in many ways: it publishes a quarterly report that highlights
research policy shifts, legislative issues, and relevant published reports;  it also
acts as an information resource listing grant  opportunities, training opportunities,
and research meetings, as well as featuring discussions of training issues and
exciting research developments. The office is developing data bases on research
opportunities, training, and memoring;  in addition, it serves as a center for
information on grant writing, peer review pnxzsses,  animal research guidelines,
and other topics of interest to those competing for funds.’ The office sponsors
research policy symposia and grant-writing workshops, and (in recognition of
the role of legislative bodies in diiting the allocation of science resources) it
also helps government relations efforts by writing and distributing information
for use as testimony on resesrch  issues.

FlNDINGSz The discipline of OB/GYN  has not developed a cadre of
leaders for whom the stimulation of reearch  is a primary mission. As a
result, academic leaders struggling to develop research  capabilities have an
uphill battle. They must, for example, convince their own faculty that they, and
the discipline as a whole, will benefit from efforts to support research-an
important concept when financial sacrifices are demanded. The committee is
heartened by recent initiatives that encourage research in OB/GYN  and by
academic leaders who express awareness of the need to encourage investigation.
Much, however, remains to be done.

RECOMMENDATIONS: OBlGYN  professional  orgtitions  should a-eate
opportunities for expanding research  and for stimulating young members
of the profession to view investigation as an exciting and valued activity.
Useful mehmisms  include special sessions at a~ual  meetings and
providing funds for interested residents to attend such meetings. In
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addition, these organizations should combii resources to establish  an office
whose mission would be the emouragememt  of OB/GYN mearch. The
Office of Research of the American Psychiatric Association is an interesting
model.

Thecommitteealso recommends that a foundation set up a program to
assist the advancement of potential mearch leaders. Tbe Markle  Scholars
Rogram, the Macy program (described ” Chapter 2), “d other efkrts to
develop academic leaders should be exammed to debmme which of their
characteristics should be replicated.

Leadership and Its Impact Outside the Diipline

A vital research enterprise is sustained both by the discipline itself and by
the public and private groups that provide financial support. Leaders from the
discipline must make the case for funding of research-in the words of an
Institute of Medicine/National Academy of Sciences report,

not as an entitlement but as an investment . . . scientists [must] convey
to the public and to Congress the powerful message of the value of
support of biomedical research-its benefits for public health, its
contribution to America’s commercial viability,  and its contribution to
the richness of our culture.%

This message is pertinent to any sphere of science attempting to secure its share
of research funds.

For better or for worse, congressional involvement in research decision
making is growing. Not only does Congress appropriate the federal research
money, but it increasingly ties that money to specific goals and activities.g  If
OB/GYN is to increase the contribution of federal funds to its research areas,
it must participate in the education of those who influence appropriations. This
requires that the leaders of the profession emphasize the role of OBIGYN
research in the resolution of important problems.

The rise of federal funding of researchinareassuchasAIDS,cancer,and
Alzheimer’s disease illustrates the role of patient advocates, research leaders,
and others. A case study of the rise of the Alzheimer’s movement notes the
necessity of raising both scientific and public awareness of the disease, and the
significance of the associated social and health problems. One of the leading
players in the movement to raise the level of support for Alzheiir’s disease
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msearch said that they had to make Alxheimer’s disease a “household word”;
another noted that, since congress pays more attention to popular media than to
scientific journals, it was important to use the media to disseminate research
success stories. An equally important factor in the success of these efforts was
the interaction of a wide range of groups includi.ng an advocacy organization,
representatives of the National Institute on Aging, the media, representatives of
Congress, and the neuroscientists  who were in&rested in promoting the
research.‘*

‘Ike 1990s offer an unprecedented opportuuity  for OB/GYN  because of
increasing public interest in women’s health  issues, an interest that OB/GYN
leaders can tap into. Beginning with the June 1990 testimony of the Geueral
Accounting Office (GAO) before the Subcommittee on Health and the
Environment of the House Committee on Energy and Commerce, in which the
GAO commented on the National Institutes of Health’s (NIH) implementation
of a policy on i@idmg women in clinical trials, questions have been raised in
the press, in Congress, and at NIH about whether the nation’s research
enterprise is doing justice to women’s health. The prominence being given to
these issues strengthens the case for investing federal funds  and medical school
resources in departments of OB/GYN.

OB/GYN  suffers from several disadvantages compared with some other
areas of medicine that have achieved increases in federal funding for their
research. One is that OB/GYN  research does not seek the cure of a specific
disease and therefore does not have a natural constituency with which to work.
The second is that there is no specific institute at NIH whose leadership is
interested in advancing OB/GYN  reseamh  broadly. (To the extent that the
NationaI  Institute of Child Health and Human Development NCHD]  is the
discipline’s advocate at NIH, help is limited to the areas that fail withiu the
NICHD mission [see Chapter 41.)  And, importantly, the leader&p of OB/GYN
has not traditionally played a strong role ingovemment relations and is not well
prepared to enter the fray today.

Despite these obstacles, there are several encouraging signs. ACOG  has
upgraded its efforts in the legislative arena and contxibutes  to the work of groups
active in drawing attention to women’s health research issues. In addition,
members of Congress have proposed actions in many areas of women’s health.
Provisions of the Women’s Health Equity Act include ensming the inclusion of
women in the study population of clinical trials; establishing a permanent Office
of Research on Women’s Health at NIH; and incressing funding for research on
breast and ovarian cancer, osteoporosis, infertility, and contraception. Other
initiatives establish three specialized centers for commceptive  development and
two for infertility research. It is encouraging to note that NIH has received
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applications for these centers from OB/GYN  departments  and that OB/GYN  is
involved in applications from other departments.

The Office of Research on Women’s Health at NIH is developing a research
agenda, which has had input from the OB/GYN  community. In addition,
Congress has been sensitized to the growing cadre of women who are becoming
active in demanding funds for research directed toward improviug  their health.
NIH has a new director, Bernadine Healy, whose voice and authority are urging
greater gender equity in research. Such activities offer opportunities that can be
grasped by OB/GYN  leaders to establish OBlGYN  as the locus of care for
women, and its research as a major contributor to the solution of specified
problems that affect women.

FINDINGS: The 1990s  offer an opportunity to increase public a-
and funding for OBlGYN reseamh. Because of OB/GYN’s  largely clinical
orientation, however, strong advocates for research have not emerged. There
hasbeenarecentsurgeofinterestin research to improve the health of women.
This is refhxted in a major new research initiative proposed by Bemadine
Healy, director of NIH, the establishment at NIH of the Office of Research on
Women’s Health, and an array of legislative proposals from Congress. The
emerging realtiion  of a need to foster research on issues related to women’s
health offers an unprecedented opportunity to confirm the role of OB/GYN
research in this area.

RECOlUMENDATIONS:  The committee recommemls  that individuals with
a strong interest in mearcb be represented in decision making positions in
leading OBKXN professional organizations. These OB/GYN  orgauizations,
in turn, should expand their efhts to educate  decision makers  about the
potential of OBlGYN mearch  and the importance of accomplishing the
resear& agenda laid out in the next chapter of this report.
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A RESEARCH AGENDA FOR DEPARTMENTS OF
OBSTETRICS AND GYNECOLOGY

The previous chapters developed the themes that identifiable weaknesses
exist in the OB/GYN research enterprise and that actions to strengthen and
support investigation are needed. This chapter describes research topics, the
accomplishment of which would significantly improve the health of women and
the results of pregnancy. The breadth and depth of this research agenda
underscore the importance of ensuring a thriving research enterprise in
OBIGYN.

The criteria for inclusion of topics in the research agenda and the process
used by the committee to develop the agenda are described in Chapter 2. They
are reiterated here because they emphasixe the sense of the committee that
OB/GYN  has the potential to make important contributions to health. They also
point to the committee’s insistence that research topics included in the agenda
should be directed toward the amelioration of significant health problems and be
particularly suited to the work of departments of OB/G?‘N. To ensure that the
research agenda fulfills its purpose of highlighting the need for expanded
research efforts in OB/GYN,  the following criteria were applied:

l lhe  research should  contribute to the resolution of an important health
problem. Importance can be defined in terms of high prevalence or incidence
of a problem, or the serious effect of the problem on individuals who experience
it. Importance can also be defined in terms of impact on the health care system
where the costs of caring for the problem are incurred.

l 2h.e  research  approach should be promising. That  is to say, there
should be reason to think that following the selected avenue of investigation will
provide solutions or that answering the question posed by the research is an
essential step in finding a solution.

141
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9 Ihe resead should be done  in a department of OB/GYN or i n
collaboration with members of such a2partments. The mere fact &at  patients
with the problem are first seen by an OB/GYN  professional is not sufficient
justification. Rather, OB/GYN must be the discipline with the knowledge or
skill needed to accomplish the research. If the research is interdisciplinary,
OB/GYN  should be a necessary element. Lack of interest by other specialties
would also be sufficient justification (i.e., the work would not be accomplished
if OB/GYN  did not do it).

During the period of this study, NIH initiated three activities that will result
in research agendas that overlap many areas of the committee’s work. The first
of these is the Pregnancy, Birth, and Infant Research Plan of the National
Institute of Child Health and Human Development. The second is a research
agenda being developed by the Task Force on Opportunities for Research on
Women’s Health. This group, which was assembled by the Office of Research
on Women’s Health, has been asked to identify the research needed to improve
the health of women at all stages of their lives. Its deliberations therefore
include such areas as reproductive science and early developmental biology.
Discussion at a workshop held by the task force emphaaii the need to stress
the epidemiological and behavioral aspects of research on women’s health.
Finally, NIH is engaged in an effort to develop a strategic plan and to that end
has drawn on the expertise of several panels, including one on reproductive
biology and development and one on infht health and mortality. In their initial
work, both panels emphasized the personal and social consequences of unsolved
problems in these areas. The panel on reproductive biology and development
highlighted seven areas, each of which in whole or in part covers topics that the
committee included in its research agenda: the control of reproductive function,
infertility, contraception, the molecular basis of embryonic development in
animal and plant models, environmental factors affecting reproductive biology
and development, and postnatal growth.

In light of these large-scale efforts, the committee felt that it would be
duplicative to produce a comprehensive and detailed research agenda. Instead,
individual committee members were asked to highlight areas of investigation that
meet the criteria listed above and that exemplify the range of questions that
might fruitfully be investigated. Because there were no committee members
with expertise in behavioral sciences, technology assessment, and outcomes
analysis, the agenda outlined in the following sections does not sufficiently
emphasize those areas. The committee therefore wishes to stress its opinion that
departments of OBIGYN,  in conjunction with individuals with relevant



A RlSURCH  AmA FOR OB/GYN  DEP’lMENlS 143

expedse,  are well  suited to mdertake  investigation of many topics related
to behavior that affects reproductive health, the technologies used by the
field of OBIGYN,  and the outcomes of care provided by OBIGYNs. The
large number  of patients who receive uue in the OB/GYN  clinics of
academic centers represents an opportunity for clinkaNy relevant
epidemiological -i.ncluding  Hsearch on the efIkacy  of treatnlent,
on the natural history of d&se, and on the prevention of dkase. Faculty
of departments of OB/GYN, in collaboration with epidemiologists,
sociologists, statisticians, and health services researchers, have the patient
base and the discipline-specific interests needed to investigate questions that
other disciplines are not IiJceIy  to undertake. The committee also believes
that the advantages of the patient base and the knowledge that resides in
departments of OB/GYN  suggest that these departments should organize
and conduct clinical/epidemiological  trials that are often now initiated by
other departments.

The following sections were written by committee members, as
acknowledged, and are in large part based on background papers prepared for
the committee, whose contributions are gratefully recognized (see Appendix C
for a list of background papers).

Oocyte and Follkular  Development in the Ovary*

This section identifies areas of research within the broad field of ovarian
function that are best and most appropriately pursued in departments of
obstetrics and gynecology.

The ovary, an ever-changing tissue, is a multicompartmental structure with
different and variable biological properties. Responding to cyclic pituitary
hormone secretion the various types of ovarian cells interact in a highly
integrated manner to secrete sex steroids, elaborate a variety of regulatory
proteins, and produce a fertilizable oocyte or egg. This section focuses on key
unresolved areas in ovarian physiology. All are viewed as important not only
to the understanding of ovarian function but also to the promotion of fertility and
fertility control.

This section was w&e-n by Mary Lake Polan and based on papera by Eti Y. Ada&i  and Robea  D.
Koos.
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Follicular  Formation

The primordial germ cells that will become the ovarian eggs originate near
the bottom of the embryo where they can be identified as early as the end of the
third week of gestation. Migration of germ cells to their final location is
accomplished prior to the fifth week of gestation. Whereas some chemotaxis is
clearly operational, the precise cellular mechanism or mechanisms underlying
the guidance of germ cells to the future ovary remain uncertain. Most
importantly, germ cells appear unable to persist elsewhere, and thus the future
ovary may be viewed as the only bodily region competent to sustain oocyte
development. By the same token, these germ cells play an indispensable role
in the induction of gonadal  development. During the subsequent 2 weeks of
intrauterine life (weeks 5-7 of gestation), often referred to as the “indifferent
stage,” the primordial ovarian structure constitutes no more than a bulge on the
medial aspect of the urogenital ridge. By about 8 weeks of intrauterine life, the
future eggs are subject to three simultaneous ongoing processes: mitosis,
meiosis, and atresia. As a result of the combined impact of these processes, the
number of germ cells peaks by 20 weeks of gestation only to be followed by
relentless lifelong and irreversible attrition to a point when the oocytic
complement is finally exhausted, thereby giving rise to the menopause.

The prophase of the first meiotic division occurs between week 8 and week
13 of fetal life. Once formed, these primary oocytes persist in prophase  until
ovulation decades later when meiosis is resumed and the first polar body is
formed and extruded. Although the exact cellular mechanism or mechanisms
responsible for this meiotic arrest remain uncertain, it is generally presumed that
the granulosa cells surrounding the oocyte secrete a putative oocyte meiosis
inhibitor (OMl) that arrests egg development. This hypothesis is predicated on
the observation that denuded (granulosa cell-free) oocytes are capable of
spontaneously completing meiotic maturation under in vitro circumstances. It
is not until the first luteinizing hormone (IX) surge occurs, indicating ovulation
at puberty, that the first meiotic division is in fact completed. Again, little
consensus exists as to the cellular events at play. The first primordial ovarian
follicle is noted by around 16 weeks of intrauterine life. It is generally accepted
that primordial follicle formation ends no later than 6 months postpartum.
There is little information regarding the morphogenic principles responsible for
the follicular organization surrounding the oocytes, but it is certain that
formation of primordial follicles, the first step in ovarian follicular development,
is in&pendetz~  of pituitary hormonal secretion. This presumption is strongly
supported by the recognition that gonadotropin resistance, such as that
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encountered in the so-called “resistant ovary syndrome,” does not preclude
primordial follicle formation.

The mechauisms responsible for recruiting some, but not other, primordial
follicles for further development are unknown. However, this phenomenon
underlies the presumed waves of folk&r growth responsible for follicular
replenishment. Although other factors are undoubtedly at play, it is virtuahy
certain that even the earliest phases of follicular development beyond the
primordial follicle stage are dependent on the pituitary hormones, follicle-
stimulating hormone (FSH) and LH. Support for this conclusion is again
derived from studies of the so-called “resistant ovary syndrome,” wherein the
ovaries display no evidence of follicular maturation beyond the primordial
follicle stage. As such, this experiment of nature demonstrates the virtuahy
absolute gonadotropin dependence of early follicular growth beyond the
primordial follicle stage.

Pmposed  Research

l Elucidation of the events reqonsibk  for the tratqformation  of
eruhhnul  celk into germ cell elements. Have the cells in question been
somehow imprinted so as to form a germ cell lineage? Or is the endodermal
cell totipotential  and thus in a position to form unique cellular elements such as
a germ cell?

l Umkrstanding  of the forces responribk  for guiding the germ cell
toward theproper location in thejkture ovary. Clearly, chemotaxis appears to
be at work. However, tissue remodeling appears equally inevitable, thus
implicating extracellular  matrix in the genesis of the required path.

l Clarification  of the cellular origiti  of the somatic folliculur cells-for
example, the steroid hormone producing granulosa and theta-interstitial cells
surrounding the egg.

There is reason to believe that the germ cells may play a morphogenic
role by inducing the appearance of their somatic counterparts. Similarly, new
information is required as to why germ cells are unable  to subsist in bodily
regions other than the future ovary.

l Analysis of the cellular mechanism or mechanisms responsible  for the
initiation of meiosis and for its artw  at the prophase  stage of the first division.
Clearer understanding of the ability of the mid-cycle surge to reinitiate meiotic
division is required. The apparent biological differences between the cumulus
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gramdosa  cells  around the egg and those cells incorporated into the surrounding
follicle must play a role.

l Improved understanding  of the role of putative intraova3Gzn  paracrine
and autocrine regulators. Understanding such cytokine-mediated mechanisms
could eventually lead to improved therapeutic strategies.

FoUiadar  Atresia

Literally translated, atresiu  (a Greek term) means the closure or obliteration
(“a,” not) of a normal body orifice or passage (“tresos,”  perforated). In the
context of ovarian physiology, follicular atresia denotes the still enigmatic
process whereby oocytes  are lost from the ovary by means other than ovulation.
In fact, atretic follicles are rendered incapable of ovulation. First noted in utero
around month 6 of human gestation, atresia continues uninterrupted throughout
life, thereby resulting in relentless and irreversible attrition of the ovarian germ
cell endowment. It is noteworthy that the newborn human female enters life
having lost as much as 80 percent of her egg cell endowment. By the onset of
puberty, virtually 95 percent of all follicles have been lost. Of the residual
follicular mass, only 400 to 500 follicles (i.e., less than 1 percent of the total)
will ovulate in the course of a reproductive life span. Although clear-cut
conclusions cannot be drawn at this time, it is generally presumed that
postpubertal follicular atresia comprises an underlying tonic component
reflecting a lifelong process on which losses of a cyclic, ovulatory nature are
super@o%d.

The forces guiding most but not all follicles toward certain demise remain
unknown. Since all follicles appear to have comparable pituitary stimulation,
one is forced to invoke the existence of as yet unrecognized intraovarian
principles, the highly regional&d and exquisitely timed expression of which
may well determine the direction of follicular development. This reasoning
provides compelling arguments in favor of the concept of putative intraovarian
regulators, Presumably to exert in situ paracrine or autocrine modulatory effects
at the follicular level.

The precise identity of the inciting atretic signal notwithstanding, recent
advances suggest that follicular atresia represents an example of apoptosis, or
programmed cell death, a relatively well-defined process first described by Kerr
and colleagues in 1972. An active, energy-requiring process, apoptosis propels
affected cells toward selective deletion. Viewed in this light, regulation of the
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cellular complement involves the concurrent and reciprocal procases of mitosis
and apoptosis.

Much of the evidence identifying ovarian follicular atresia as an apoptotic
process is morphologic in nature. Many of the morphologic features of atresia
are reminiscent of the apoptotic process, suggesting that the two may be
identical. However, these findings suggest that gonadotropin-primed follicles
may respond to an as yet undescribed  atretic signal with apoptosis.

Proposed Research

l Uruierstanding  of the mokmdar  events responsible for aWnnining
follicularfate,  which is a central goal of reproductive physiology. Clearly, if
we could pharmacologically control and perhaps arrest the process of atresia,
premature ovarian failure might be successfully treated and the age of the
menopause substantially delayed. Likewise, fertility objectives could be served
by an improved and augmented germ cell endowment.

l Development of a reliable, reproducible qmrimental moa!el  for
improved umierstanding  of the atreticprocess. None exist at this time.

l Understanding of the apoptotic nature of the atretic process and, in
park&r, of the ionic events that appear to trigger the molecular enzymatic
events.

l Focused investigation of potential putative intraovarian  regulators
concerned with the atreticprocess. Although sex steroids have been extensively
implicated in the genesis and prevention of atresia, the body of literature remains
equivocal and insufficient.

Follicular Recruitment, Selection, and Dominance

The term recruitment is used to indicate that a follicle has entered the so-
called growth trajectory, that is, the process wherein the follicle leaves the
resting pool to begin a welkharacterized  pattern of growth and development
leading to ovulation. Clearly, recruitment is a necessary  but not sufficient
condition for ovulation to occur.

Follicular selection implies the final winnowing of the maturing but not yet
quite dominant follicular cohort to the size of the species-characteristic ovulatory
quota, which for the human is a single follicle each month. In the human,
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follicular selection is presumed to occur during the first 5 days of the cycle
when the leading follicular diameter is S-10  mm.

The term dominance refers to the status of the follicule  destined to ovulate,
given its presumed key role in regulating the size of the ovulatory quota. It is
generally agreed that a selected follicle becomes dominant about a week before
ovulation, that is, as early as days 5-7 of the cycle when the diameter is around
10 mm. The earliest hormonal index reflecting dominance, which is evident at
times as early as days 3-5 of the cycle, is an increase in the circulating levels
of e&radio1 in the vein draining the ovary later shown to bear the corpus luteum.
According to one view, the follicle selected for ovulation is functionally (not
merely morphologically) dominant in that it inhibits the development of other
competing follicles on both ovaries. Presumably then, the dominant follicle
takes on an active role in ensuring its preferred status. Inevitably, and for
reasons not entirely clear, the dominant follicle continues to thrive  under
physiologic circumstances it has made inhospitable to others.

Proposed Research

l Development of more specific markers capable of predicting the general
well-being of the follick in question and nest importantly the quality of the
resident oocyte. Such parameters would be of clinical relevance to in vitro
fertilization  (IVP) and gamete intrafallopian trsnsfet  (GIFT).

l Improved unakrstanding  of existing known cytokine and growth factor
regulators and the elucidation of the potential role of as yet unrecognized
peptia2.7. Although the central role or roles of gonadal  steroids in
folliculogenesis  are well accepted, the variable fate of follicles afforded
comparable gonadotropic stimulation strongly suggests the existence of additional
intraovariau modulatory systems. This kind of investigation should yield clues
as to how a follicle is selected and spared from atresia.

Corpus Luteurn Function

As interesting as cell growth during follicular development is the cessation
of cell growth and/or cell death. Granulosa cells divide on average only once
following the preovulatory LH surge and then differentiate into luteal  cells.
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Proposed Research

l It WOI& be interesting to detennine if the block to cell prolijkration
involves known genes associated with suppression of cell growth @erhaps  one
or more of the recently discoverai  tumor-suppressor genes, such as the
retinoblustoma,  or RR) or new examples of similarlyjimtional  genes. Action
of the RB gene product involves TGF-B. Relatively little is known about TGF-
B in the ovary except for recent reporta by Schomberg  and co-workers that at
least forms of this factor are synthesized there and that the expression of TGF-
B2 is hormonally regulated.

It is now recognixed that the extracellular matrix and cell surface molecules
that specifically bind to matrix components play an important role in the
regulation of cell growth and function. These include various
glycosaminoglyc.ans,  like heparinmlfate,  which are known to be synthesized  by
granulosa cells and are present in the ovarian follicle. Almost nothing is known
about the extracellular matrix or adhesion molecules in the ovary during the
differentiation process from granulosa to luteal  cell and during the lifetime of the
colpus luteum.

Not surprisingly, numerous growth factors have been reported to be
synthesized in the ovary. Despite the common belief that these factors play
important roles in follicle rupture and cotpus luteum formation and function,
very little hard evidence about their specific actions and receptors is availabie.
The only exception may be the insulin-like growth factom (IGFs), which have
been the focus of several groups. Most of the studies on growth factors in the
ovary have involved the addition of these factors to granulosa cells or other
ovarian cell types in vitro and an examination of their effect on gonadotropin
binding, steroid synthesis, and other markers of differentiated cell function. In
the absence of adequate information about the spatial and temporal production
of these factors and their receptors in the ovary, however, such studies are of
limited value; the findings may or may not be of physiological importance.

The availability of sensitive molecular techniques such as in situ
hybridization and reverse transcription-polymerase chain reaction now makes it
possible to accurately determine where and when the genes for growth factors
and their receptors are expressed in the ovary.
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Leukocytes, Cytokines,  and Ovarian  Function

It has long been recognized that various leukocytes are present in the ovary
and that their numbers increase dramatically in the corpus luteum. However,
almost nothing is known about their possible role in ovarian function. There
have been numerous recent reports of the presence of various cytokines in the
ovary and of the effects of cytokines on the differentiated function of ovarian
cells. These include various interleukins, tumor necrosis factor (TNF),
transforming growth factors, platelet activating factor (RAF), and heparin.
Heparin, a product of mast cells, appears to play an important role in the actions
of various growth factors.

Proposed Research

l Determine the  physiological role of immune system-derived  products on
ovarian function.

Follicular  Fluid

We know surprisingly little about the specialized microenvironment of the
follicle, and until we do, it will be impossible to understand completely how the
follicle (1) synthesizs the hormones that integrate all reproductive function and
(2) nurtures the gamete to maturity. This applies to the follicular fluid, which
bathes the granulosa cells and developing oocyte. While follicular fluid has been
readily available, we have only the most rudimentary knowledge of the
biologically active materials that it contains. We know that human follicular
fluid is a potent enhancer of serum-stimulated endothelial cell proliferation.
Recent reports indicate that follicular fluid stimulates sperm motility and
contains a chemoattractant for sperm. The level of chemoattmctant  activity
correlates with fertilizability of the egg from  the same follicle.

Proposed Research

l i%e ident@ation  of this factor might lead to ways to iden@ healthy
eggs and to promote the ferrilization  process with direct benej2for  women using
the new reproductive techniques  of IW and GIFT.
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conc.lusion

Although traditional wisdom ascribes the role of “master gland” to the
pituitary, the ovary may, in fact, play an active rather than a passive role in the
initiation and maintenance  of reproductive cyclicity and function. Thus, the
ovary is central to a woman’s reproductive capacity. Our limited under-standing
of these reproductive events mandate continued and focused researchintheareas
of ovarian function described above. Not only is there an abundance of basic
research topics that have important implications for solving problems of human
fertility and infertility, but a better understanding of ovarian function would
illustrate other normal and pathologic processes involving the regulation of cell
growth and differentiation in many other organ systems.

The basic questions of physiology, cell growth, and differentiation are
relevant to many human disease states that result in infertility and clinical
aberrations of ovarian function. Such clinical problems as premature ovarian
faihtre and anovulation, polycystic ovatian disease, and luteinized untuptured
follicle syndrome are the province of gynecologists and obstetricians. It is,
therefore, most appropriate that research on the intricacies of ovarian function
be performed in departments of gynecology and obstetrics. These physician-
scientists have the critical ability to investigate basic biological questions with
the full knowledge and understanding of their relevance to human disease states.
Not onIy does the gynecologist’s interest, by definition, lie in the realm of
ovarian function, but his or her understanding of the myriad facets of clinical
aberration and disease allows for the critical link between basic scientific
investigation and its applications to human disease  with the potential for cure.

Fertiliition*

Reproductive cell biology can be considered the science basic to obstetrics
and gynecology, but the literature, cell biology, physiology, and biochemical
information dealing with the fertilization process is primarily comparative. Most
of the information is derived from invertebrates, nonmammahan vertebrates,
mammals such as rats and mice, and nonhuman primates. Little is derived from
studies of humans.

?lh section  was  written by Everett Anderson.
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Ignorance about the basic scieuce of the fertilization process in humans no
doubt is revealed in the high failure rate of some human in vitro fertilization
proozdures. This failure rate underscores the point that conclusions drawn from
mice, rata, rabbits, and hamsters may not wholly apply to humans. Animal
models should not, however, be abandoned. Moreover, the high failure rate
may be because certain aspects  of the fertilization  process  are unique to humans.
Therefore, there is some urgency about the acquisition  of a fully detailed
analysis of the cell biology, physiology, biochemistry, and molecular biology of
the human fertilization process. Investigations of the basic science of the
fertilization  process in humans (and other animal models) by an obstetrician
trained in cell biology, physiology, biochemistry, or molecular biology in a
department of obstetrics and gynecology can and will make important
contributions to our understanding of this important process.

What follows are general aspects of the fertilimtion process in mammals.
For details, readers are directed to the references at the end of the chapter. This
discussion also offers avenues of research that appear warranted to gain further
insights into the fertilization process in humans.

Fertilization is a multistep phenomenon beginning with the interaction of the
female and male gametes and the subsequent interaction of maternal and paternal
chromosomes derived from the female and male pronuclei. During the process
of fertilimtion each gamete becomes activated, which leads to biparental heredity
and subsequent cleavage of the non-uninucleated  zygote. Fertilization involves
the following steps:

1. Sperm first become associated with the ovulated egg with its associated
cumulus cells (granulosa  cells). Sperm become associated with the cumuhts
cells, and some are attached to the extracellular coat or matrix known as the
xona pellucida.

2. The associated sperm binds to the zona pellucida.
3. The bound sperm completes the important acrosomal reaction.
4. The acrosomal-reacted sperm then digests its way through the thick

zona  pellucida.
5. When the sperm resches  the perivitelline space (the space between the

egg and the xona pellucida), it fuses with the plasma membrane of the egg.
6. The fusion of the sperm with the plasma membrane of the egg initiates

the release of cortical granules, thereby causing the xona reaction and the release
of the second polar body.

7. The decondensation  of the sperm nucleus occurs.
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8. The female and male pronucleus forms.
9. Cleavage of the zygote takes place.

As the sperm travels through the female reproductive system it becomes
capacitated, that is, competent for fusing with the egg in the ampullaty region
of the oviduct. Over the head of the sperm is the acrosome, a lysosome-like
organelle. In an effort to expose the inside hydrolytic enzymes to the xona
pellucida, the acrosome undergoes the acrosomal reaction, which is Na* and
Ca2+ dependent. This reaction consists of the fusion of the acrosomal membrane
with the sperm membrane, thereby producing a series of hybrid vesicles. The
hydrolytic enxyme  acrosin (a trypsin-like proteinase) permits the sperm to
penetrate or enzymatically  digest its way through the xona  pellucida.

The xona  pellucida consists of three different glycoproteins of different
molecular weights known as ZP (xona  pellucida) 1,2, and 3. Of interest is the
fact that the mouse sperm receptor is the ZP3 glycoprotein, which consists of
a 44,O9O-dalton  polypeptide chain that has a number of asparagine4inked and
serine-threonine-linked oligossccharides  covalently linked. It is believed that
ZP3 is the acrosome reaction inducer alluded to above.

When the acrosome-reacted sperm makes its way by proteolysis  through the
thick 20118  pellucida, the postnuclear  cap region of the sperm fnses with the
plasma membrane of the egg. The fusion of the sperm with the egg’s plasma
membrane induces a zona reaction. The zma  reaction is a biochemical change
of the ulna pellucida induced by the contents of the cortical granules. This
biochemical change in the xona pellucida prevents other sperm from penetrating
and sets up the slow block to polyspermy, the results of which induce
pathological conditions. On the other hand, when the sperm fuses with the egg,
depolarization of the egg’s plasma membrane occurs within seconds. This
transient alteration of the egg plasma membrane presumably results from an
altered membrane permeability to certain ions. This depolarization of the egg
plasma membrane after sperm fusion provides a fast block to polyspermy, a
situation that is not well understood in mammals. However, a fast block to
polyspermy in mammals should not be ruled out and requires further detailed
investigations.

Cortical granules are glycoprotein-rich organelles that are produced by the
corporation  of the rough endoplasmic reticulum and the Golgi complex. These
membrane-bound organelles  migrate to the cortical cytoplasm where each
becomes associated with the inner aspects of the egg plasma membrane. There
is evidence that some of the cortical granules are released prior to ovulation.
However, after qerm fusion, the remaining cortical granules fuse with the egg
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plasma membrane, thereby intercalating their membrane into that of the egg.
The cortical granules, as reported by investigators, contain various hydrolytic
enzymes such as proteinases  and peroxidases,  which are deposited within the
perivitelline space and diffuse into the rxxra  pellucida, thereby inducing the zona
reaction mentioned above.

The fusion of the egg with the sperm initiates the activation process that
alters the metabolic activity of the egg and sperm. As indicated earlier, the
fusion of the egg produces inter alia the release of the second polar body, which
means that the meiotic process is now complete-a process reinitiated by the
sperm. This fusion also permits the continuation of a cascade of events that
produces a maturation-promoting factor.

Following the release of the second polar body, the chromosomes form the
female pronucleus, which contains a nucleolus and associated chromatin. Along
with the formation of the female pronucleus is the formation of the male
pronucleus. The condensed, incorporated sperm nucleus commences  to lose its
nuclear envelope, and the chromatin becomes dispersed and eventually acquires
another nuclear envelope. The dramatic morphological changes, and no doubt
biochemical changes, leading up to the formation of the male prom&us
prompted a classical embryologist to say that it is almost as if the sperm needed
fertilking.

The male and female pronuclei are large, round structures and it is difficult
to tell which is female and which is male. The male and female pronuclei
become closely opposed. Two asters that are established will become the poles
of the mitotic spindle for first cleavage. The chromatin of each pronucleus
condenses into individual chromosomes. The nuclear envelopes break down.
Ultimately, the chromosomes move to the metaphase  plate, and cleavage takes
place, thereby forming two-unit nucleate blastomeres  containing the
chromosomal number of the investigated mammalian species.

Proposed Research

l Continued investigation of the role of maturation-promotingfactor in
the reinitiation of meiosis and the continuation of egg maturation.

9 Continued investigation of the molecular biology of sperm chromatin
processes.

l Continued investigation of the biochemical composition of cortical
granules and the significance of cortical granule akhiscence  prior to sperm-egg
fusion, as well as their general role in the fertilization process.
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l Determination of the physiology and biochemistry of ge?minal  vRFicle
breakdan.

l Further investigation of the molecular events  and physiology of the
formation of maternal and paternal prom&i.

l Determination of the physiology  and biochemistry of mak and femaZe
pronuclei (envelop@ breakdown and the re-condenration  of their chromosomes.

l Continued investigation of the nwlecular  biology of the zona proteins
and their sigm$kance  to sperm binding. Particular  questions in&& how are
zone proteins related to the slow block to polyspenny,  and how sperm receptors
are inactivated?

l Continued investigation of the fart block to polyspenny folk&wing the
sperm-egg fusion.

l Investigation of the biophysia of sperm-egg-cortical granule furion.
l Continued investigation of the molecular biology of sperm capacitation.
l Continued invesrigation  of the tnolecuiiar  biology of the acrosome

reaction with an emphasis on understanding  the sig@cance  of the hydrolytic
enzymes and their role in the general process offertilization.

l Dt$m’tion  of the moleculur  events of thej%st  cleavage, focusing on the
involvement of cyclins. Continued focus on each of the ftiilization events,
keeping in mind a possible means of interruption as a contraceptive tactic.

Fetal Growth and Development*

Research in the area of embryonic and fetal development remains an
important frontier of biomedical research. Because of their unique positions as
the guardians of reproductive health, obstetricians and departments of obstettics
and gynecologists should have a central role iu the development of research
programs concerned with human developmental biology, including the study of
early embryonic events and mechanisms underlying embryonic and fetal growth.
Such research draws  on the techniques and methodologies of diveme disciplines
including genetics, molecular and cell biology, and physiology. Leaders in
departments of OBIGYN  should take the initiative in promoting the study of
fetal growth and differentiation using the array of methodologies made available
through modern science. A broad approach to the study of fetal growth will  not
only provide an opportunity to examine the basis of growth and differentiation
but will also stimulate investigation into fundamental aspects of placental

This section was written by Joseph B. Warshaw.
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function and fetal nutrition, including the study of mechanisms by which
nutrients are transferred to the fetus from the maternal compartment.
Departments  of OB/GYN  should also take the lead in examining environmental
and genetic infhtences on fetal growth, and participate in the development of
techniques and methodologies to diagnose and treat the fetus with structural or
genetic defects or abnormalities resulting from matemal  disease states. While
there has been progress in our ability to diagnose fetal disease, the options for
intervention remain quite limited. Research to develop such interventions should
be vigorously pursued by departments of obstetrics and gynecology. Specific
areas of research opportunity are outlined below.

Embryology and Congenital Malformations

Abnormal fetal development imposes a great societal economic burden, and
its emotional costs to families and patients are incalculable. Three percent of
infants will be born with a major malformation, and a much higher percentage
of pregnancies terminate because of major chromosomal and/or structural
defects. Congenital defects have their origin in early gestation, which is
characterixed  by rapid cell division and organ development. The speed of these
events is illustrated by closure of the neural tube between 19 and 29 days of
gestation and by development of the heart from the time of the first heartbeat at
21 days to its differentiation as a four-chambered pumping organ by 56 days.
Major malformations that can profoundly influence subsequent fetal growth and
development are already established by the end of the third fetal month, and it
is during this period of time that major genetic and structural defects commonly
result in pregnancy loss. Obstetric investigators should participate in the
challenge of understandiig the basis of abnormal development.

tiposed  Research

l Investigation of the basis of genetic regulation of early embryogenic
events, including the role of homeotic genes in both normal embryogenesis  and
in congenital malformations.

l Characterization and study of embryologic mechanisms, including
cell-cell interactions, cell migration, cell matrix interactions, and programmed
cell death, all of which are important in normal  and abnormal development.
Development and ea#oitation  of tissue and embryo culture techniques to examine
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developmental mechanisnu  and teratogenic i@uences  on development  including
a study of drug-induced marfonnations  as well as those resulting from conditions
such as maternal diabetes or abnormal immune states.

l Investigation of endocrine and growth factor sigruu?ng  that modulates
fetal growth and organ maturation-for example,  the basis of actions of
muellerian inhibitov factor (MF)  and androgens in regulating sex
d@krentiation.

Fetal Growth and Placental Transport

The second trimester of pregnancy is largely a period of growth and
functional refinement of organ systems that must be mature by the time of
delivery. For example, the brain undergoes the waves of migration and
differentiation that are the basis for neural integration and the behaviors
necessary for postnatal survival. During this time there is rapid functional
differentiation and growth of such systems as the lungs and gut.

During the third trimester, there is rapid fetal growth and deposition of
storage fuels such as fat and glycogen, and the fetus quadruples in weight. Fetal
growth throughout pregnancy can be influenced by genetic or environmental
factors that are important subjects for obstetric investigation. Genetic disorders
such as trisomy 18, Down’s syndrome, or Turner’s syndrome are obvious
causes of fetal growth restriction, but the mechanisms by which aneuploid
chromosomal defects result in abnormal fetal growth remain largely unexplored.
Growth restriction resulting from decreased uteroplacental  blood flow in such
conditions as pregnancy-induced hypertension also continues to be an important
cause of newborn morbidity and is representative of a group of problems that
should be pursued vigorously by obstetric investigators.

Proposed Research

l Placental transpo~  during normul  development and under conditions
in which nutrientjlow  is compromised.

l lhe mechanisms by which spe&jTc  disease states alter transport
processes and the basic signaling mechanisms that regukte  fetal growth and
organ maturation. For example, infants of diabetic mothers with excessive
substrate &livery  and of large feral size show a delay in organ maturation,
wherea those with intrauterine growth resrriction  secondary  to fetal malnutrition
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exhibit accelerated lung and brain maturation. l&e mecYaan12ms  un&rlying  such
changes are largety  unknown.

l Metabolic regulation during development.

Congenital Infection and Substance Abuse

Congenital infections can also have profound influences on fetal growth and
should be part of the domain of obstetric research. This area includes viral
infections such as cytomegalovirus disease, which is the most common
congenital infection, and conditions such as congenital syphilis and
toxoplasmosis. Congenital HIV infection is a national tragedy with thousands
of infected infants, and there is a growing incidence of other sexually
transmitted diseases that can have an impact on fetal and newborn health. The
obstetric investigator must also be concerned about our modem epidemic of
substance abuse, including heroin, alcohol, cocaine, and cigarettes. Cigarette
smoking remains the most important cause of preventable mortality and
morbidity, yet women continue to smoke during pregnancy. Research needed
in these areas includes biological investigations as well as opportunities for
epidemiologic and behavioral research.

Proposed Research

l Studies  of mechanisms of maternal to fetal transmission of viruses.
l Development of strategies to alter high-risk behaviors.
l Investigation of pathogenesis of defects resulting porn congenital

infection.
l Deve~pment  of drug surveillance and treatment programs.

Perhatal Research

There are opportunities for per&al research in departments of
obstetrics-as, for example, studies of mechanisms responsible for the transition
from fetal to extrauterine life. Important developmental events include
maturation of lung and the surfactant system, intestinal maturation, and the
cardiOpulrn0nary  adaptations necessary  for extrauterine survival. A major
challenge will be to develop a more complete understanding of influences on
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fetal growth and maturation so that new therapies and interventions can be
developed that will ensure the most optimal fetal outcome. Since Liggins
defined the role for glucocorticoids  in pulmonary lung maturation  nearly 20
years ago, there have been a myriad of clinical studies and evaluations, but
relatively few of these have been translated into clinical trials.

Proposed Research

9 Investigation of what controis the signaling that induces lung matura-
tion in preparation for the extrauterine environment.

l Development  of new therapies to induce maturation.
l Investigation of the infruences  of maternal disease states and

environmental insults on maturational events.
l R@ement  of techniques for fetal surveillance and the development of

better indices for normal and abnormal finction.
l Development of new systems to deliver drugs, replacement hormone

therapy, or nutrients to the f&us.

Epidemiological Research

There are clinical epidemiology research opportunities for departments  of
OB/GYN  in defining and following at-risk populations and also in clinical trials
involving obstetric patients. Programs in clinical epidemiology can be carried
out in many institutions including those that would not have the resources for
expensive and highly technical laboratory research programs. Almost every
aspect of obstetric practice can generate important questions.

Proposed Research

l How does prenatal care reduce perinatal morbidity?
l How can we measure the #ectivems  of social and behavioral

interventions in changing high-risk behaviors that impair and limit fetal
development?

l How do specific  obstetric interventions-for example, cesarian  section
and maternal nutritional supplementation-affect  newborn outcomes?
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There are many additional research opportunities for departments  of
OB/GYN  that am not developed here. These include technologies for fetal
surveillance and diagnosis, which have opened a new window on early
developmental events,  embryology and fetal physiology have been a major focus
of the new biology, and aepartments  of obstetrics should be full participants in
the research being conducted.

Retelm Labor*

Preterm birth is a major health hazard of humans worldwide, being the
leading cause of newborn and infant mortality and the principal cause of
significant, often severe, morbidity for infants who survive. And ironically, the
successful salvage of very small neonates today is largely attributable to rapid
advance in neonatal care, which makes it inevitable that even more premature
infants are now destined to sustain life-long disabilities. The only apparent
solution to this devastating health problem is the prevention of premature birth.
There are a number of different causes of preterm birth, including maternal and
fetal complications that mandate delivery independent of the onset of labor, and
preterm rupture of the membranes. But regrettably, preterm labor remains a
common problem not yet solved in spite of the widespread use of tocolytic
agents to arrest myometrial contractions. Therefore, new approaches must be
developed to enable us to arrest or prevent the parturitional process when
preterm labor threatens a pregnancy.

Retenn, Premature Rupture of the Fetal Membranes

Preterm delivery is the natural outcome of preterm, premature rupture of
the fetal membranes. After the integrity of the fetal membranes is
compromised, by whatever cause, preterm labor commonly follows. If preterm
labor does not begin soon after membrane rupture, infection by way of
colonization by microorganisms arising in the vagina or endocervix will
precipitate preterm labor or else &r&en the fetus by way of fetal respiratory
movements that carry the infected amniotic fluid into the fetal lungs. The
incidence of preterm, premature rupture of the fetal membranes as the primary
cause of preterm delivery varies somewhat among populations of pregnant

This se&ion  was wriaen by Paul C. MacDonald.



A RESEMCR  AGEh’DA  FOR OB/GXV  DEPARlMEhlS 161

women, but generally accounts for 35 percent to 40 percent of preterm births.
Despite the devastation wrought by this complication of pregnancy, our
understanding of the regulation of synthesis and degradation of the extracellular
matrix of the fetal membranes  and contiguous decidua parietalis is primitive.
The metalloprotemase~ have been isolated, the amino acid sequence is known,
aud the genes have been cloned. The same is true of the major
metalloproteinase  inhibitors. Much is kuown of the regulation of synthesis of
these major determinants of extracellular matrix formation and degradation in
other tissues, but little or no information is available concerning the fetal
membranes.

Pmposed  Research

l Research must be directed to u&standing the reguktion  of synthesis
and akgradktion  of the extracellular  matrix of the feal membrane8 and
wntiguo~  &cidua parietalis.

l It is suspected, but not established, that infection by way of the action
of bacterial toxins (lipopolysacchariak,  or LPS) may serve to initiate the
formation of metalloproteiinases  that act upon the extracellul4ar  matrix of chorion
kaeve  and amnion. We must ascertain if this is a mechanism by which fetal
membrane rupture is commenced  because ifthis  is indeed  the case, the wndition
is theoretically preventable.

Complications of Regnancy That Compromise
Fetal or Maternal WelM3eing  Independent
oftbeonsetofL+abor

Depending on the population of pregnant women studied, 25 percent to 30
percent of preterm deliveries are mandated by complications of pregnancy  that
beset the mother or fetus, or both, that are independent of the onset of labor.
Among the major categories of complications are pregnancy-associated
hypertension that sometimes is also associated with ab~ptio placenta, diabetes
mellitus, intrauterine growth retardation, and multiple pregnancies. Preg-
nancy-induced hypertension (PIH) or preeclampsiakclampsia remains a common
problem of pregnancy, especially in a iirst pregnancy. It is difficult to
generalize about the incidence of hypertensive disorders in pregnancy because
of the striking variations, depending on parity, socioeconomic status, and race
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of the population examined. Nonetheless, in all populations of carefully
monitored women, the incidence is greater than 2.6 percent. The subject is
reviewed in Wilbams’  Obstetrics (18th ed., pp. 656-657).  Commonly, the
incidence for h-ion among all pregnant women in the United States is
believed to be 5 to 6 percent. With limited family size,  however, a larger
proportion of the obsktric  population now is accounted for by women having
their first child; and in nulliparous women, the incidence of PHI is much greater
than in multiparous women. And with respect to the major problems of
pregnancy, for instance, maternal death, fetal growth retardation, abruptio
placenta, and so forth, all forms of hypertension in pregnancy must be
considered high-risk factors. 3x1  approximately 50,000 pregnancies at Parkland
Memorial Hospital, the incidence of pregnancy-induced or pregnancy-aggravated
hypertension was 13 percent. Indeed, 20 percent of nulliparous women
developed hyperknsion. Although a largely indigent population was studied, it
is a population in which the rate of delivery of prenatal care is high.

There is some optimism that modifications in the formation of
prostaglandins at the level of platelets may reduce the incidence or severity of
pregnancy-induced hypertension. Such modifications are accomplished by daily
administration of low-dose aspirin. At best, however, this appears to be a
temporixing approach, and little insight has been gamed into the cause or
methods of preventing this disorder that threatens fetal well-being and in some
cases maternal health. Moreover, many pregnancies are threatened by faihue
of fetal growth, with or without coexistent maternal hypertension. Yet we have
no knowledge of the basic pathophysiology of the causes of severe fetal growth
retardation.

Proposed Research

l Research is needed on the pathogenesis of pregnancy-associated
hypertension.

l Research  must be directed toward defining the pathophysiology of the
processes that ma&e delivery premature& even though independent of labor.
Gmmonly, the obstetrician is faced with choosing between a a?eteriora.ting
intrauterine environment for thefaus  and the neonatal intensive care nursery for
a sick newborn.
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RetemOmetofLabor

Preterm labor in pregnancies with intact membranes accouuts  for 30-40
percent of preterm deliveries in most populations. The incidence of preterm
birth in the past 10 years has not decreased despite the extensive use of
B-mimetic tocolytic agents. Indeed, it is estimated that more than 100,080
pregnancies in the United States alone are treated each year with such agents;
yet there is no evidence that such treatments have resulted in a significant
reduction in preterm birth or perinatal mortality. The reasons for this are
probably multiple, including severe side effects of such drugs in the mother,
down regulation of beta-adrenergic receptors, and complicating factors of
preguancy that preclude the use of or the effectiveness of the tocolytic drugs.

For the past 25 years, investigators have sought to define the nature of a
presumed uterotonin that is produced in increased amounts at or near term to
cause the spontaneous onset of labor. The most thoroughly studied candidates
have been oxytocin and prostaglandins. Yet it now seems likely that the
generation of these uterine contractants, in increased amounts, occurs after the
onset of parturition and not before. Perhaps such agents act in the normal
parturitional process to facilitate and maintain labor once parturition is initiated
by some other mechanism.

Possibly the most curious feature of normal human pregnancy is the
remarkable tolerance of the uterus to its burden. The myometrial smooth
muscle is, inherently, a contractile organ. Strips of human myometrium placed
in an organ bath contract spontaneously. If a very small intrauterine device is
placed into the uterine cavity of a nonpregnant woman, the uterine contractions
commonly are so severe as to produce expulsion or to necessitate its removal
because of the pain that occurs. But in normal pregnancy, the uterus remains
quiescent, accepting intrauterine distention to accommodate  an 8-pound baby,
l-2 pounds of placenta and fetal membranes, and 1 liter of amniotic fluid.

Proposed Research

l Information must be assembled to understand thefun&nent&  of the
maintenance of pregnancy and the spontaneous initiation of parturition at term.

l What are the physiological processes that ejject  such a stronghold on
uterine contraction during human pregnancy?

l How are these processes translated at the biomolecular  level?
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l What  is the role of thefetus  in the maintenance ofpregnancy  and in the
retreat from pregnancy maintenance at the end of nonnal gestation? It now
seems very  likely that retreat from pregnancy maintenance is the most likely
choice of potential mechanisms for the initiation of spontaneous labor at term.
Zherefore,  we must define in great detail the processes that bring this
remarkable situation about.

l An understanding of the contractile properties of the uterus before and
during pregnancy must be gained.

l 7he role of Ca2’  channei3  and Ca?’  sequestration must be umierstood
as these apply to the uterus of pregnancy.

l lhe contribution of the unusual hormonal milieu of human pregnancy
to the maintenance of uterine quiescence must be investigated Before  we can
realistically address the causes  of preterm labor, an umlerstanding  of these
processes operative in normal human parturition at term must be acquired.

P&em  Labor and Infection

The only major clue to the cause of preterm labor is that “silent” infection
in some pregnancies appears to lead to the premature onset of labor. It is
envisioned that colonization of fetal tissues (fetal membranes [amnion and
chorion laeve]) or maternal tissues (uterine decidua parietalis), or both, with
microorganisms arising by ascending spread from the vagina or cervix, may
cause preterm labor. Specifically, the elaboration of bacterial toxins may cause
the generation of cytokines,  namely, IL-l and TNF-a, which act in many tissues
to provoke prostaglaudin formation. This may be true; but it has not been
established definitively whether evidence of infection (inflammation) is the cause
or the consequence of labor. That is, did inflammation cause the onset of
parturition, or did labor beget the inflammatory processes? This is an extremely
important issue because if infection is a common cause of preterm labor in
pregnancies with intact fetal membranes, there is reason to believe that preterm
labor in those instances could be prevented. On the other hand, if preterm labor
leads to inflammatory processes, we would have no success in preventing
preterm labor by use of antimicrobial agents. At present, millions of dollars are
being expended each year to treat women with antibiotics to evaluate this issue.
If inflammation follows the onset of labor, such ventures are doomed to faihue.

There are other considerations of great importance in detining  the cause of
pretexm  labor. Clinical data make it clear that there must be a heterogeneous
group of associated disorders. One of the common antecedents of preterm labor
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is pretenn cervical effacement and dilatation. A large number of pregnancies
that termi&e in preterm labor will be known to have preterm cervical dilatation
without apparent increased myometrial activity for days to weeks before the
onset of active labor. And in some such cases, the preterm labor is very
prolonged, that is, slow cervical dilatation may continue with or without
contractions noted by the pregnant woman for days. During this time of
cervical patency without vigorous contractions, the forebag  is exposed to
microorganisms and bioactive agents in the vagina. Thus,  the superimposition
of au inflammatory response may both confuse and facilitate the progression of
labor.

Proposed Research

l Research rnsvt  be conducted to establish the role, ifany, of infection in
the pretenn  o?lset of kabor.

l An una’erstanding  of the cause or causes of preterm cervical dilatation
is urgently needed. We must understand the role of this condition within the
sequence of events that terminate in the preterm onset of labor. In addition, it
is commonly believed that extrauterine infections, such as pneumonia,
appendicitis, and pyelonephritis are commonly associated with preterm labor.

l The nature of the  pathophysiology  of the association withpretenn Labor
and extrauterine infections a&o must be d@aed. Other conditions, including
fetal abnormalities with or without hydramnios,  also seem to be associated with
the preterm onset of labor. Thus, there may be multiple causes of preterm labor
or else a common cause mediated by way of several contributing factors.

Role of the Obstetri&.n  in Research to Defii Physiological
and Pathophysiological Mechanbw  of Spontaneous
Parturition at Term  and the
Retelm  Onset of Labor

The obstetriciau  is ideally suited by training and experience to conduct
fundamental studies related to the problem of preterm delivery and preterm
birth, provided he or she has acquired skills in basic science research. The
anatomical relationships of fetal and maternal tissues are understood best by the
obstetrician. It is appreciably easier for the obstetrician to place in perspective
tbe role of trauma sustained during labor and the physiological or
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pathophysiological sequelae thereof in the category of consequence, not cause,
of parturition. The obstetriciau  can appreciate the potential role of infection,
whether it occurs before or during labor, in the parturitional process. The
obstetrician also is best suited to distinguish between presumed pretem labor
and labor that does in fact eventuate iu preterm  delivery. And the obstetrician
is best suited to deal with the complications of pregnancy, involving either the
fetus or mother, or both, that may mandate delivery independent of the onset of
labor. Thus, there is au urgent need for obstetricians trained in the basic
sciences  to conduct research to define  the sequence of biomokcular  events  that
lead to the initiation of patturition and to seek to identify the causes of pretem
labor.

Contraception*

There are numerous studies on the biological cousqueuces  of various con-
traceptives. Even though the focus of most research has beeu on the risks of
contraceptives, the benefits continue to be elucidated. For example, it is now
established that oral contraceptives (OCs) offer women protection against
gonococcal pelvic iufkuuatory  disease (PID), anemia, ovariau cysts, and
ova&u and endometrial cancer. There is also an array of evidence to suggest
that women using OCs are also protected against osteoporosis and atherosclerotic
cardiovascular disease. These are impressive beneficial effects for an agent that
is takeu primarily to prevent unwauted pregnancy. In spite of this, women are
not happy with their contraceptive options. At best, 50 percent of current
contraceptors are satisfied with their present method. Thus, there is an
opportunity for research on contraceptive development with an emphasis on
methods that will have beneficial effects for users.

Proposed Research

l Develop contraceptives that protecr  women against breast  and cervical
CMCer.

l Increase user satisfacrion  by offkring  contraceptors a wider  array of
choices.

This section  was written  by C. Wayne B&ii.
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l Provide  contraception for some underserved  groups including men,
lactating mothers, teenagers, and premenopausal  women.

l Develop contraceptives that protect women against sexually transmitted
diseases (Sllh).

If contraceptive researchistobe successful, it must be conducted with the
cooperation of women who wish to have new and better methods of family
planning. Departments  of obstetrics and gynecology are in an almost unique
position to develop new contraceptives since many young women seek advice
from gynecologists for reproductive health care, including contraception. Thus,
the gynecologist can study the desires of women and conduct appropriate clinical
research into new contraceptive methods.

In the past, almost any kind of research in the field of reproduction has
been considered contraceptive research with the view that any new finding could
conceivably lead to a new method of fertility control. However, since new ideas
cantakeupto20yearstobedevelopedintoamethodthatcanbeusedin
clinical practice, one must reasonably conclude that a major portion of
contraceptive researc h should focus on studies that will advance the introduction
of new clinical entities in the foreseeable Wure, preferably within the lifetime
of the investigator. As a consequence, the agenda that follows is focused on
methods that could be completed in the present century, were funds available to
conduct the research.

Contraceptive Implants

The recent introduction of Norplant  has offered women a new option for
long-term, low-dose, progestin-only  contraception. In view of the acceptability
of this method, it is clear that improved implants using levonorgestrel  and other
progestins such as 3-ketodesogestrel,  ST 1435, and 19 nor-medroxy-
progesterone acetate (19 nor-MPA) would be highly desirable. These highIy
potent progestins are good candidates for a single or double implant system that
will provide contraception for 1 to 3 years. The ability to provide effective
contraception with one or two implants would be a major improvement over
Norplant, the six-capsule system, which is the only approved contraceptive
implant. ST 1435 and 19 nor-MPA are structurally similar to progesterone,
distinguishing them from most other currently marketed progestins, which are
related to androgens and estrogens. Like progesterone, and unlike most other
progestius,  ST 1435 and 19 nor-MPA have no apparent effect on serum
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lipoprotein pattems. In addition, the fact that some of these progestins, like
progesterone, are rapidly metabolized by the liver after oral administration,
suggests that they may be suitable wntraceptives  for lactating women, since any
steroid trsasferred to the infant through the milk would be inactivated.

The wntraceptive action of progestins used in implants must occur at
dosages of 50 to 100 pgklay  so that inhibition of ovulation and alteration of
cervical mucus will occur at doses that csn be delivered by this method. At
these doses, many of these progestins have not shown unexpected effects in
humans. For example, in clinical trials, ST 1435 had no apparent effect on
carbohydrate metabolism, serum lipoprotein pattems, and hepatic proteins such
as hormone-bimimg globulins. The most common complaint associated with
implant use, and with all other forms of progestin~nly contraception, is
bleeding irregularities. Other side effects have been minor medical conditions,
such as headache or acne.

Proposed Research

l Develop new drug delivery  systems for steroids that would improve the
phatmacokinetic  proBle to eliminate long-term tail-of  of drug release once
implants were suficiently  depleted of steroid as to be i@ective.

l Assess the carcinogenic and other long-term @ects of progestins on the
breast, cardiovascular system, and other organs.

l Conduct and evaluale  implants in clinical trials.
l Conduct long-term studies on NORPLANT  to aktermine  the health

benej?ts and ri& of long-term, low-dose, progestin-only  contraception compared
with combined oral contraceptives.

l Develop bio&gra&zble  implants that can be removed at any time and
that do not have a long period of drug tail-ofl.

l Conduct studies in lactating women with ST 1435.

Contraceptive Rings

Contraceptive rings (CRs) that deliver steroids by the vaginal route have
several advantages over other methods of contraception. First, rings are wn-
venient since, unlike oral wntraception, they do not require daily administration
or attention. Second, steady blood levels of steroid resulting from the ring’s
constant drug release allow for more efficient wntraception, thus lowering
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cmtraceptive  dosage, which diminishes the likelihood of adverse effects. Third,
if estrogen is included in the CR, the adverse reactions that may be associated
with oral contraception are milder. Fourth, ring contmception is under user
control, a feature desired by many women.

Contraquive rings may be formulated in two ways. The first type consists
of a progestin combined with an estrogen. Any progestin/estrogen  combination
used in contraceptive pills could, in theory, be used in CRs. A
progestin/estrogenuWaining  ring is used for 3 weeks and is then removed for
1 week to allow men&ual  bleeding. ‘Ibis 3 weeks-in/l week-out schedule is
continued for the lifetime of the ring. Such a formulation is designed to inhibit
ovulation and to produce minimal menstrual disturbances. There are currently
no combination rings on the market, but several are being developed.

The second type of ring is a progestin-only formulation. Once inserted, this
CR remains in the vagina continuously, and its effectiveness depends on a
combination of actions of the progestin, includiig inhibition of ovulation and
thickening of cervical mucus. The only such CR available is one that delivers
levonorgestrel(20  pglday); it will soon be marketed in Europe. This CR has
a failure rate of 3.0 percent but without a significant incidence of ectopic
pregnancies. Since a large number of ectopic pregnancies were expected but not
observed, it is possible that the vagina may be the optimal route for
progestin-only contraception. The ring also offers a more convenient method
of delivering continuous progesterone to women, and such rings have been
shown to provide effective contraception in lactating women.

Proposed Research

l Determine the optimal steroidfor use in d@rent CRs.
l Determine how much the hormone dose can be decreased without

compromising, flectiveneu  and safety.
l Pe$orm  specialized phase 2 studies on CRs to aktennine whether

vaginally  administered  steroti  are di$erenr  from  orally administered steroti
with respect  to ovarian function; lipoprotein levels;  metabolism; #ects on
cervical, uterine, and vaginal parhology;  and carbohydrate metabolism.

l Determine the long-tenn &ects  of CR use.
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Tramdemd  Delivery

Transdermal delivery of drugs has received increasing attention during the
past decade because of the potential advantages of controlled continuous drug
administration. Transdermal delivery of steroids is also an expanding field,
especially in its application to hormonal replacement therapy. Transdermal
application of estrogen has been used in the t#atment of postmenopausal
women. Percutaneous absorption of progesterone has been demonstrated in
womenashas treatmeat  of male hypogonadism with transdermal testosterone.
There are currently no transdermal contraceptives, but the popularity of this
route of drug administration suggests that such methods would be highly
acceptable. Both progestin+nly and progestinkstrogen  methods are possible.
These drugs could be delivered by patches applied once each week or by a
cream applied daily.

Proposed Research

l Detemke what type of transdermal delivery  will be most acceptable to
women: high-tech path vs. low-tech creams.

l Conduct optimization studies to select appropriate contraceptive ste-
roids and their proper doses.

l Determine subject-to-subject variability in absorption using
pharmucokinetic  studies.

l Conduct local dennal  im&ation  and toxicity studies. Conduct clinical
studies for @ectiventxs.

Intrauterine  Devices  (ruDs)

IUDs are the most widely used reversible methods of contraception in the
world. Only sterilization is used by more couples as a method of bii control.
The popularity of IUDs is due to their ease of use since tbey require no action
by women once they are inserted. Furthermore, the improved designs of
modem IUDs have increased their effectiveness and reduced side effects while
providing contraception at a very low cost. In addition, IUDs can carry delivery
systems that target drugs to a selected part of the reproductive tract. The
prevalence of IUD use in Norway, Sweden,  and Finland ranges between 20 and
30 percent of contraceptive users; in the United States, it is less than 14 percent.
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These obsexvations  suggest that factors that ate not operative in other developed
countries intluence  IUD use in the United States.

Proposed Research

l conduct  behavioral studies to determine  why women  & not wish to use
IiYDs and why many health care workers will not insert them.

l Develop eJ%ectiw metho& to idenrif  those women who are not good
candidates for IUD use, that is, those who will have to discontinue IUD use
because of bleeding  and pain.

l Develop IVDs  that act as bar&m  to infection of the upper reproductive
tract.

@ Develop hormone-releasing IULIs that will further  reduce IUD side
@ects.

oral contraception

There is such a bewildering array of combined oral wmraceptives available
to women throughout the world that it may be impossible to distinguish the
relative risks and benefits of individual formulations. Since the doses of
wntraceptive steroids used in such pills have been progressively lowered, it is
likely that the risks and benefits of currently used OCs ate different from those
used years ago. Thus, there is a continuous need to monitor the long-term
effects of combination and progestiu-only oral wntraceptives,  particularly in
women who begin use of these agents at an early age. Although it is not
reasonable to argue for the development of new OCs  based on progestins or
estrogen/progestiu wmbinations, new drug wmbinations would be welcome,
such as the recently recommeuded method which uses progestin plus mellatonin
for 3 weeks followed by mellatonin for 1 week when menstruation occurs.
Since mellatonin is a hormone of seasonally  breediig animals, its action in
humans warrants study.

Proposed Research

l Study the long-term consequences of OCs, and determine the mechan-
irm of action of mellatonin in women.
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Barrier  Methods

There is a need for convenient formulations that when introduced before
coitus will protect against the transmission of HIV and chlamydia, as well as
other STDs,  and will, in addition, provide protection against pregnancy. With
heterosexual transmission of HIV being the principal route of infection world-
wide and the percentage of AIDS caused by heterosexual transmission  growing
in the United States, there is a pressing need to offer protection against this
mode of sexual transmission of the HIV virus. Although the widespread
distribution of chlamydia infections and their consequences are not well known
by the public, it is currently estimated that chlamydia infections are the most
prevalent sexually transmitted disease. The classical disease caused by
chlamydia is lymphograuuloma venereum (LGV). Although rare in the United
States, LGV is common in developing countries, fzspecially  in central Africa.
In this country, about 4 million chlamydia infections occur each year. It is a
particular threat because infections frequently go undetected and thus cause tubal
damage that results in infertility and ectopic pregnancies. When symptoms are
present, they can include cervicitis and salpingitis in women and urethritis and,
occasionally, epididymitis in men. Although chlamydia can be successfully
treated with antibiotics, damage is frequently severe before this condition is
detected.

The goal of identifying novel spermicides has several motivations.
Spermicidal agents approved for use in the United States are limited to surface
active agents (with the minor exception of phenylmercuric borate), with
nonoxynol-9 (N-9) being by far the most widely used. Considerable evidence
from both clinical trials and animal studies indicates that N-9 causes
microulceration of the vagina. This is of concern since epidemiological evidence
suggests that microulcerations increase susceptibility to HIV infection. At least
as important as the need for alternative spermicides  is the expectation that
antifertility action would add to the incentive to use a product giving protection
against one or more sexually transmitted diseases. Any new product that has
both antifertility and anti-STD activity should perform as well as N-9, which
will be the basis of selecting and testing new products. Unlike the forms of
contraception mentioned above, development of barrier methods against HIV and
other STDs will be long-term research projects, and is likely to be quite
expensive.
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Pmposed  Research

l S&xl candi&tte  compounds  from  results of previous screening tests  on
qerm and SlDs.

l Tat candidate ampoundr  for evidence  of ant@rtility  @ects  and
flectiveness against sebxted  SlDs  in vitro. Prepare formulations (suitable for
hwnun  use) of indivhiual  multiple compounds for animal tests. Test formulations
in vitro.

l Test selected fornAtions for evihnce of flectiveness  in animal model
systems.

l Prepare selected cat&dates  for tests of t#ectivetws  in humans.
l Conduct comparative trials in humans.

Male Contraception*

There are no contraceptive methods for men other than condoms and sterili-
zation, and while there are compelling reasons related to STD transmission to
argue for increased utilization of those procedures, there is also a desire to
provide new methods for this underserved population. The two approaches
currently under investigation use drugs that either act directly on male germ
cells or withdraw their hormonal support. To date, all drugs that act directly
on germ cells have toxic effects and are relatively nonreversible, while hormonal
suppression is readily reversible but is not as effective. The major approach to
new contraceptives has been to improve hormone suppression using analogs of
luteinizing hormone-releasing hormone (LHRH).  LI-lRH controls the release
of luteinizing hormone (LH)  and follicle-stimulating hormone (FSH)  from the
pituitary. However, large doses of LHRH analogs block the secretion of both
of these hormones, which are necessary for the production of sperm.
Administration of LHEUI  analogs in men has resulted in decreased serum
testosterone, sperm counts, and sperm motility. If the LHRH analog treatment
is supplemented with an androgen, there are no signs of androgen deficiency,
but suppression of sperm production may be less effective depending on when
the androgen is given in relation to the onset of analog tmatment.  Somestudies
suggest that an LHRH antagonist may be better than an agonist, but there are

‘Althugh  the work needed  to improve male contraception  does not always require  the cooperation
of OBIGYN  tiestigators  or their patients, it is hchded  here to emphasize  the committee’s
contention that  this is an area that needs attention.
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no studies  in which the actions of agonists and antagonists have been compared
when both are delivered from an optimally formulated release system.

Over the past several years, injectable and implantable peptide delivery
systems have been formulated that could be effective for months to years when
used as a component of a male contraceptive. This second component will be
usfzd  as an androgen injection or implant.

Proposed Research

l Determine whether LHRH agonists or antagonists are the optimal
component of a mab method.

l Develop long-term delivery systems for LHRH analogs.
l Select an appropriate androgen for long-term aa!ministration,  and

develop  an appropriate delivery  system.
l Conduct phase 1 and 2 clinical studies of the androgen and the LHRH

analog.
l Investigate new approaches by a&doping  methods that will intetjke

with the autocrine/‘racrine  control of germ cell maturation in the testis (a
long-term objective).

Antifdlity Vaccines

The concept of antifertility vaccines was introduced with immunization
against either human gonadotropin-beta (hCG-B)  or fragments of this
gonadotropin subunit. Currently, three clinical trials are under way to evaluate
various forms of this contraceptive vaccine. In the future, a series of other
antigens will be investigated.

Immunological approaches to contraception are likely to be very long-term
approaches to contraception for a variety of reasons:

1. Antigens are not readily available and must be produced by direct
synthesis or recombinant DNA technology.

2. It is unlikely that a single antigen will produce a uniform response in a
heterogeneous population, such as humans.

3. There is a long delay from the onset of treatment while antibody titers
rise.
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4. For the vaccine to be used widely, the incidence of idiosyncratic
reactions must be very low.

Sperm Antigens Since automtibodies  to spefm  are associated with
infi2tiiity,  sperm antigens appear to be attractive caudidates  for antifertility
vaccines. A major obstacle will be the lack of purified sperm protein in
sufficient quantities owing to the scarcity of human sperm to perform the
biological assay for antifertility activity. To avoid having to rely on human
spermasastartingmaterialfor antigen isolation, it will be necessary to produce
the sperm proteins by recombinant technology or to synthesixe  peptide segments
of the sperm protein. Such an approach will require a team of scientists
including molecular biologists (for cloning, DNA sequencing, and preparation
of expression vectors), a protein chemist (for peptide  synthesis), a reproductive
biologist (for gamete and fertility testing), and an endocrinologist (for clinical
trials). These researchers must accomplish the tasks below.

Proposed Research

l Isolate a_ti&-length  cDNA that encodes  promising sperm proteins, and
determine their nuckkotide  sequences.

l I&ntiifj,  the nuckotide  segment encoding the euracellular  aknain  of
membrane proteins and the entire sequence of secreted proteins: express such
proteins in the baculovim  or similar expression system; and isokate expressed
proteins for biological testing.

l Study the el4pect  of immunization with the recombinant proteins and/or
synthetic po&@des.

l Produce a human dosage form, and test it in animak
l P@onn trials  in humans.

LHRH-Vaccine Used With or Without a Vaccine to the Luteinking  Hormone
or FSH Receptor The rationale for this approach is based on the principle of
controlhug LH and FSH actions by immunoneutralization. Although there are
several immunological strategies to control LH and FSH activities, the one that
has shown the most promise is LHRH coupled with a carrier protein. Animals
given this antigen become infertile as titers rise. An attractive alternative
approach is to interfere with hormone-receptor interaction on the surfaces of the
selected target cells in the gonads (i.e., Leydig cells in the testis and luteal cells
in the ovary for LH, and Sertoli  cells and granulosa  cells for FSH),  by
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immunoblocking  the receptor. The achievement of cloning and sequencing of
rat and porcine L.H and rat FSH receptor cDNAs  opened the path to produce the
extracelldar domain of the LH and FSH receptors by recombinant DNA
technology, to synthesize specific peptide segments of the receptor, and to
determine the receptor regions that participate in the binding of the hormone and
in the stimulation of the signal-transducing pathway. Identification of these criti-
cal segments of the LH and FSH receptors offers an opportunity to interfere
with hormone action by raising antibodies against these specific regions alone
or in combination with the LHRH antigen. The objective is to demonstrate that
immunization  with specific LH and FSH receptor segments will result in
alterations of reproductive functions and induce a state of infertility in
experimental animals. The same team approach will be used as for sperm
antigens.

Proposed Research

l Conduct m’als of the LHRH vaccine in animaih  and humans.
l Prepare recombinant polypeptides  of the LH and FSH receptors, and

study their immunogenicity.
l Prepare synthetic peptiak  segments of LH and FSH receptors

corresponding to the hormone-binding and adenylate cycikse-stimulating
domains,  and conjugate the peptides  with a carrier protein.

l Establishi mmunogenicity of the LH and FSH receptor peptide  segments
by determining the interaction of antibodies developed  against specific receptor
peptide  segments with the recombinant  extracellular  domain of the respective
receptor, and with isolated ovarian and testicular membranes containing the LH
and FSH receptors, respectively.

l immunize  male and f& rats with various combinations of
LHRH-antigen  and specific LH/FSH receptor peptide  segments, and a’etermine
their effects  on sex steroid production, gonadotropin secretion, spermatogenesis,
ovulation, and fertility.

Medical Abortifacients

Since U.S. government funds, which support most biomedical research,
may not be used for research on medical abortifacients, such research cannot be
conducted without private support. Studies are vitally necessary  to achieve
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safer, more effective, and more acceptable methods for termmating  pregnancy
without surgery.

RU 486 is effective in terminating established pregnancies. When combined
with a prostaglandin, RU 486 is 95 percent effective in inducing abortion in
pregnancies of less than 7 weeks’ duration; however, this combination induces
abdominal cramps and requires multiple trips to the clinic, which adversely
affects acceptance and compliance. For medical abortion to be used widely in
outpatient clinics, especially in inner-city clinics, effectiveness of the regimen
ought to be increased to greater than 99 percent; it should be effective
throughout the first trimester of pregnancy; and it should be administered in a
way that will improve acceptance and compliance. There is also concern about
the extremely limited availability of the RU 486 regimen. Since RU 486 is not
and may not become widely available to women, and since, in any case, it
should be seen as the beginning, not the end, of medical abortifacient
development, work in this field should move forward vigorously. Thus, a better
regimen beyond the one currently used (RU 486 plus prostaglandin)  is still
needed. Additionally, as noted, a separate and important issue is that RU 486
is not available to most women. Because RU 486’s availability remains
uncertain at best, the al&native drug regimen should not depend on RU 486.
Since it is probable that an antiprogestin  will be a component of the new medical
abortifacient, a substitute for RU 486 should be identified.

Proposed Research

l I&tat@ an antiprogestin that can be used as a substitute for RU 434 in
a new medical abortifacient.

l Tart combinations of an antiprogesrin,  anordrin an&gs,  progesterone
syth&s  inhibitor,  and prostaglundins in pregnant animals to determine the
lowest flective dosaga  in terminating pregnancy.

l Determine the window of ~ectiveness during the postcoitalperiod  when
the combined drugs could be most &e&&y  aa3niniWered.

l Select the most promising combination of drugs for small-scale clinical
m*a+,  and p@otm  the appropriate toxicology.

l Develop  an appropriate delivery system so that the drug combination
could be admintktered  in only one clinical Mt.

l Investigate the acceptability of new &livery systems to users  and
providers.
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InfeJ.tility*

It has been said that infertility is reaching epidemic proportions in the
United States. Certainly, the overall number of couples who are involuntarily
infertile has increased, and today, as many as one in nine couples are unable to
conceive a child. This increased incidence of infertility stems from a number
of biological and sociological factors  including an increased incidence of
sexually transmitted diseases resulting in adhesions and tubal infertility, the
increased number of women pursuing careers and delaying childbirth until their
late 30s or 4Os,  and a wide variety of enviromnental toxins with putative effects
on both male and female fertility. Couples turn to the gynecologist, and to
subspecialists in the gynecologic discipline of reproductive endocrinology, for
clinical evaluation and therapy for infertility. This clinical need and the
gynecologists’ ongoing interest in the reproductive biological events of
conception and implantation make it appropriate that the research issues of
infertility be undertaken by departments of gynecology and obstetrics. These
physicians care for infertile couples and are ultimately responsible for the
therapeutic interventions resulting in successful pregnancy. Innovative and
focused research in both the pathophysiology of infertility and its therapies will
benefit the thousands of couples who are involuntarily infertile. Also, dissecting
the basic processes that render both men and women incapable of conceiving
children will certainly suggest new methodologies for fertility control and
contraception.

In order to conceive a child, the following stringent requirements of both
male and female physiology must be met. First, a sufficient number of motile
sperm must be produced with the appropriate enzymatic apparatus to penetrate
the xona  pellucida of the oocyte. To achieve successful fertilization, the male
gamete must be normal and functional, and the female oocyte must be properly
matured by appropriate ovarian follicular  development. Sperm motility is
required to propel the sperm from the exocervix through the female reproductive
tract to the ovarian follicle and the site of fertilization. An obligatory
requirement for this transit is the presence of hospitable cervical mucus. At the
time of ejaculation, sperm are deposited around the exocervix and require
estrogen&d,  watery cervical mucus to maintain motility. We know almost
nothing of the chemical changes of cervical mucus that allow sperm to pass into
the uterine cavity or of the immunologic requirements and barriers that protect
this open passageway into the female peritoneal cavity and prevent ascending

T&s section  was written by Mary Lake  Polan.



A RESE4RCH  AGRNDA  FOR OB/GlW  DRPARlMENlS 179

infection. The female requirements are even more complex, mandating cyclic
ovarian function, including the attendant hormonal fluxes that affect and prepare
all the reproductive organs, the fallopian tube, uterine lining, and cervix for
CQllC@ptiOlL

Once  successful  fertilimtion is achieved, the slowly developing human
embryo must journey from the distal fimbria  through the various portions of the
tube and into the uterus in order to implant in the endometrium. The fallopian
tube is far more than a simple conduit; patency is not sufficient. The complex
but poorly understood interaction of ciliated tubal epithelium and muscle
contraction, which actually transport  the developing embryo, as well as the
mechanisms for nourishing it during its week-long transit, must be perfectly
timed for conception to occur. If aberrations occur, a very early and often
undiagnosed pregnancy loss may result or, more seriously, the life-keakning
situation of an ectopic pregnancy implanted along the course of the tube.

After the developing embryo reaches the uterus, midway through the luteal
phase, the proper sequence of implantation events must occur to maintain the
growing pregnancy. Although implantation of animal embryos has been well
studied, we know that the reproductive events in humans are, in many ways,
vastly different from those in lower mammals. Increased research on primate
models of implantation, as well as information gleaned from the new
reproductive technologies such as in vitro fertilization, are needed to enhance
our knowledge of the events of human implantation.

In or&r to have a child, all of the above processes must work properly and
in the appropriate chronological sequence. Infertility can result from abnormal
physiologic response at any of the described points along the continuum of
gamete function, fertilization, transport, and implantation. This section will
define six major areas in which a focused effort of research would both increase
our understanding of the basic reproductive physiologic processes andleadto
new therapies that will allow infertile couples to conceive and bear children.

Proposed Research

l A structured, comprehensive research program, including an
epidemiologic description  of the etiologies of infertility and basic research in
czrvical, tubal, and sperm devel&pment  and fimction,  wouid both expand our
knowledge and the therapies available for infaik  couples.

l Specific  d&use processes associated with infertiliity,  such as
en&netriosis  and tubal adhesions, need investigation.
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l lhe new reproductive technologies of in vitro f~ilization  and gamete
intrafdlopian  transfer  (GIF‘lJ oflkr a tremendow opportunityfor undmstanding
the speci@ cellular processes of human reproduction.

Epidemiology

Many women’s  health issues are cloaked in emotional rhetoric without
substantiating statistical support. An example is in vitro fertilization of which
the public continues to be sometimes unaware, and at other times overly
optimistic regarding the true success rates currently attainable. The entire area
of infertility is dotted with suppositions and unsubstantiated estimates. It is
“common knowledge” that infertility is on the increase, perhaps in epidemic
proportions, in this country. Yet recent epidemiological data have clarified that
about 8.4 percent of reproductive-age women (15-44 years) had unresolved,
impaired fecundity in 1982, and this percentage was virtually unchanged in
1988. However, there was a significant increase in the actual number of women
reporting infertility, secondary to the trend of delayed childbearing and to the
fact that more women were entering this age group (25-44 years), because of
the “baby boom” generation. As an example, there was a 37 percent increase
(from 454,000 to 620,000) in the number of women aged 35-44 who were
without children from 1982 to 1988; however, expressed as a percentage for
these years (21 percent), this figure was essentially unchanged.

Solid epidemiological data are lacking for relating many aspects of
reproductive health and function to environmental toxins. Likewise, there is a
dearth of solid data in the field of in vitro fertilization. Despite the attempts of
a national registry in this area, the reporting is strictly voluntary, and there are
no checks on the individual clinic’s accuracy, and no punitive procedures for
lack of reporting. Along these lines, even firm data on “normal” fecundity and
fertility are difficult to obtain;  monthly fertility (i.e., the chance of conceiving
in any particular cycle) has been estimated from 9 percent to 25 percent, and
estimations of chromosomal abnormalities in early pregnancy losses have ranged
from 25 percent to 75 percent. If, indeed, nearly 50 percent of human oocytes
and 10 percent of male sperm are karyotypically abnormal, substantial natural
barriers to successful artificial reproduction are in place.

In the present climate of potentially unlimited achievement in reproduction,
the concept that age is no barrier needs to be examined, both for practical as
well as emotional reasons. Until very recently, it has generally been accepted
that female fecundity is minimal after age 40 and virtually non-existent after age



A R,‘iSURCH  AGEhTU  FOR OB/GXh’  DERARZUEIVTS 181

45. Due to lavish publicity in recent in vitro fertili&on cases, the public may
now perceive age as no barrier to fertility. In fact, good studies clarifying the
relationship of natural fertility and age currently do not exist. One simply
cannot give a knowledgeable answer to the question from a 46year-old  woman
(or even from a 40-year-old)  regarding her chances of natural conception.

Sound epidemiological data on many aspects of women’s health and
reproductive function  are lacking. The research areas discussed below are by
no means an all-inclusive list but rather provide the starting  point for a concerted
effort to develop and maintain not only normative data on both male and female
fecundity, but also the effect of both the environment and sociologic behaviors
on fertility and childbirth.

Proposed Research

l Research is needed on the e#ect  of chemical contaminants on sperm and
oocyte function. In addition, more research on the #ect of such substances as
alcohol, tobacco, and drugs on gametogenesis and f~ilization  is necessary

l Firm, normative data on normal fecundity andfertility, and a multitude
of other reproductive isstk3,  are needed for comparative &a as the newer
repkxiuctive  technologies continue to tqand.

l lhere 13 a need to ascertain the relationship between age and human
(both male and female) fertility.

Cervical Physiology and Function

The cervix  is the gateway allowing sperm to enter the female genital tract.
Concomitantly, it provides an entryway directly into the peritoneal cavity,
potentially resulting in ascending infection. Thus, the cervix must not only
allow entry of sperm but must protect against bacterial and viral infection.
Remarkably little is known about the physiology of the secretions that facilitate
sperm motility while providing an immunologic barrier.

The cervix is lined with a highly active secretory endothelium that produces
mucus in a hormonally dependent fashion. Under the influence of circulating
estrogen, the cervical mucus becomes thiu, clear, and acellular allowing optimal
sperm motility and passage into the female genital tract. After ovulation, when
progesterone levels increase, the mucus changes  to a thick viscous secretion that
is virtually impenetrable to sperm. Not only is our knowledge of cervical
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secretory physiology extremely limited, but there are no good diagnostic tests
of mucus function that can be shown to correlate with conception or birth.

Itisestimatedthatasmsnyas5percentofinfertilitypatientsateunableto
conceive because of a cervical factor: either inadequate or insufficient mucus
or an antibody-media&d immunologic response to sperm.

It is hoped that the long-range outcome of studies described below will be
improved therapeutic modalities to address questions of cervical infertility.

Proposed Research

l Research is needed to understand the physical and chemical properties
of cervical mucus that fan’litate  sperm  motility and to abelop  solid criteria for
diagnostic tests of mucus function.

l Study is needed  of the relationship of cellular and antibody mediated
immunologic function to nonnul  sperm motility, as well as to the prevention of
pelvic infection.

l More research is needed to akjine  normal cervical function and
imnuuwlogy with the goal of improved therapies for cervical factor infertility.

Fallopian Tube Function

The human fallopian tube is not simply a conduit for sperm and the newly
fertilizd embryo. It is a complicated structure of longitudii and circular
muscle surrounding a convoluted, ciliated epithelium, which is hormonally
responsive to both steroids and proteinaceous growth factors. Little is known
about tubal function and evaluation.  Currently, the hysterosalpingogram
provides radiologic information on tubal patency, but there are no tests to
evaluate tubal function. Such research is of tremendous importance given the
rapidly increasing incidence of ectopic pregnancy in the United States. In some
populations, as many as 1 in 60 pregnancies occur in the tube, necessitating
surgical intervention and often resulting in severe maternal morbidity and
occasionally mortality.
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Proposed Research

l New techniques must be developed  to evaluate tubal@ction and to
describe  the speciic etiologies of abnormal tubal  function.

l Studies are required to (tFses  ciliaryJ%nction  and the role  of muscular
contractions in transporting the embryo into the uterus.

l lhe area of steroid and growth factor interactions with tubal epithelium
requires a major research commitment.

l Normal implantation in the endometrium  is modulated by a number of
growth factors, and research into the role of growth factors in tubal  function
may provide important  answers on the etiology and gene&  of tubal ectopic
pregnancies.

Despite more than 100 years of investigation and attempts at tmatment,
pelvic endometriosis remains a ubiquitous and enigmatic disease. Its incidence,
etiology, and management consistently arouse controversy, and its relationship
with infertility remains unclear. It has been estimated that l-5 percent of
reproductive-age women have endometriosis, whereas as many as 45-50  percent
of women suffering infertility are so afflicted. In 1982, 2.4 million married
couples in the United States were infertile; since that estimate was of married
couples a decade ago, today’s estimate yields a number in excess of 1.5 million
women with endometriosis and infertility.

Although it is generally agreed that minimal, or stage 1, endometriosis is
not a significant etiologic factor in infertility, the natural history of such early,
untreated disease is completely unknown. Such mild disease may well be the
cause of significant later morbidity.

The natural course of endometriosis and its etiology are also unclear.
Sampson’s theory of retrograde menstruation is widely accepted as the etiology.
However, it does not explain why particular women are prone to develop the
disease, whereas others are not. Recently it has been postulated that
immunological factors are significantly involved in the causation of
endometriosis; however, this concept, too, is under attack.

Thus, endometriosis is a major health problem in women, both because of
its associated infertility and its resultant morbidity, and the reasons particular
women develop the disease and others do not are obscure.

-



184 SlRENGTFL?WNG  RESEARCR  IN ACADEMIC  OB/GXV  DEPAltlMENlS

Purposed  Research

l Rt~earch  is needed on the relationship of ena%metriosis  to infertility.
l BaGc and clinical research into questions of who needs  treatment  and

what is the best moaklity  could yield an tzcellent  societal return on investment.

Male Infertility

A male factor is listed as the primary cause of infertility in 30 percent of
couples, and is implicated as a contributory factor in an additional 20 percent of
cases. Despite our awareness for decades of male factor infertility, there has
been minimal progress in its diagnosis and treatment. Perhaps nothing more
typifies the current state of affairs in this area than the two recent diametrically
opposed statements regarding the postcoital (Simms-Huhner)  test first described
in 1888 and considered to be a mainstay of the initial infertility evaluation of a
couple. On the one hand it is said that the postcoital test is an important and
mandatory investigation in the workup of the tiertile couple. On the other hand
it is said that there is a problem of poor validity, and the test suffers from a lack
of standard methodology, lack of a uniform definition of normal, and unknown
reproducibility. Even worse, perhaps, is the recognition that the time-honored
standard semen analysis may have minimal correlation with male infertility.

Controversies such as the above pervade the subject of male infertility and
its management. Specific debates include the role of antibodies (male and
female) and their appropriate treatment, the value (if any) of hormonal treatment
of various forms of male subfertility, the role of intrauterine and intracervical
insemination in unexplained infertility, the necessity of, and the physiologic
factors involved in, capacitation, and the acrosome reaction. The obvious
corollary of a clear understanding of sperm function would be the ability to
develop new methods of contraception based on interfering with the normal
fertihmtion process.

Proposed Research

l Research at the basic science level must be initiated before a true
understanding of the causes and possible treatments of mak infertility can be
proposed.
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l Research is needed  into spenn-oocyte  interaction, including details  of
f~ikation  and chromosome edange,  sperm acrosome  reaction, sperm
maturation, sperm metabolism, and ddiled  sperm morphology.

In Vitro Fedization  and New Reproductive Te&noIogies

A decade after  the first in vitro fertilization (IFF) birth in 1978, the number
of stimulation cycles initiated in women for the purpose of embryo transfer (ET)
exceeded 25,000, despite its high cost (approximately $5,000 per cycle) and
relatively poor success rate (14 percent for live-born infants), which has barely
changed in the past 5 years. Were success rates of even 25 percent possible, it
would be of major benefit to many more couples; because a success rateof
percent could eliminate most currently practiced infertility surgery, research in
this area could be rewarding. Although many small clinical studies have been
conducted in this area, no dramatic breakthroughs have resulted. However,
recent reports involvingco-culture of oocytes  with maternal tubal or endometrial
epithelial cells have suggested a new avenue of approach to this problem.

It has long been known that assisted reproduction is more successful in
animals than in humans. Specifically, bovine ET, in which fertilization occurs
in vivo (as opposed to in vitro) and the embryos are flushed from the uterus and
then transferred (often after freezing)  to a recipient uterus, routinely carries
success rates of 60 percent. This and other observations, have led to the
concept of very early embryo-maternal cell signaling, and an understanding that
interaction is much more complex than previously envisioned. As a result a new
“science” in this area is taking shape involving chemical signaling (autocrine and
pamcrine), growth factors, follicular regulation of oocyte maturation, activation
of the embryonic genome, and energy substrates and metabolism of the very
early embryo.

Though distinct improvement in human IVP-ET success rates has not yet
been forthcoming, a focused research effort might find specific etiologies for
reproductive failures and specific corrections that might be offered. Perhaps
even more exciting than the potential advances and success ratesinIVPisthe
reali&ion  that research information gathered from in vitro studies may be
directly applicable to natural humau reproduction and population control. Such
knowledge portends hope for controlling human reproduction, and on a
worldwide scale.

Clearly, questions of human reproductive efficiency and infertility require
a carefully formulated, rigorous research agenda. Such researc h would most
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appropriately be conducted in departments of obstetrics and gynecology in which
infertility patients are seen and cared for on a daily basis. Research on all areas
of infertility is needed, not only to further the possibility of conception for
infertile couples but to understand this basic reproductive function so that
appropriate interventions can be made for population control. Research in
reproductive biology and infertility has been hampered by lack of federal
support, which is needed to advance knowledge of the basic processes ofhuman
fertilization and conception.

Proposed Research

l Research using appropriate animal model systems in the primate and
research utilizing human follicular  fluid,  corona, and cumulus celLv  should
investigate the molecular biology of human fertil&ztion  and early cell division.

l Research should be wnducted  on the involvement of growth facors,
activation of the embryonic genome, and metabolism in the wry early embryo.

X%vsnenstrual  Syndrome*

The incidence of premenstrual syndrome (PMS)  is difficult to evaluate
precisely because of the great variability in symptoms and in the severity of
these symptoms among women. Nonetheless, it is clear that a large mtmber of
ovulatory women are affected by significant aberrations in feelings of well-being
and in some cases by severe distress during the luteal phase of the ovulatory
cycle. Symptoms are sometimes so severe as to be disabling at some time after
ovulation during each menstrual cycle. Therefore, this disorder constitutes a
major health problem and may cause periodic loss of a large population from the
work force. Yet despite the common occurrence of PMS among young women
and despite our relatively advanced understanding of biomolecular  events of the
ovarian cycle, we have very little definitive knowledge of the cause of PMS.

In part this may be because of the reluctance of some segments of society
and science to accept PMS as a biological disorder that can be related to defined
endocrinological events But the lack of understanding is also attributable to an
inability to identify meaningful differences in the hormonal changes of ovulatory
women who do or do not suffer from PMS. In particular, there are no major

This section was written by Paul C. MacDonald.
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differences in the blood levels of estrogens or progesterone during the luteal
phases of women with and without symptoms of PM& No significant
differences have been found in the rate of secretion of aldosterone among the
two groups; and differences in blood levels of prolactiu have not been detected.
The same is true of plasma testosterone and audrogen  prohormones. Thus, it
has not beeu possible to demonstrate a substantial difference in the hormonal
milieu of women during the postovulatory phase of the ovarian cycle. There is
a growing sense, however, that attempts to identify differences in the
endocrinology of the luteal phase of the cycle may have been relatively
superficial, considering the likelihood that steroid metabolites are bioactive and
that the bioactions of these metabolites as well as the steroid hormone precursor
may act by way of nongenomic processes.

For example, until recently, the metabolic fate of the majority (60-70
percent) of progesterone was not defined. In recent studies, it appears that this
unaccounted-for metabolism of progesterone proceeds by way of iuitial Sa-
reduction, which occurs in both hepatic and extrahepatic tissues. Extrahepatic
metabolism may be especially important because this mechanism of progesterone
clearance would avoid immediate conjugation of potentially bioactive
metabolites, a process that occurs in the liver. It has also been demonstrated
that metabolites of progesterone, especially those reduced in the Sa-position,  are
bioactive. In particular, such compounds act to cause anesthesia, analgesia, and
auxiolysis in both humaus and experimental auimals. Therefore, it is highly
possible that metabolites of progesterone affect biobehavioral even@ moreover,
differences in metabolism of progesterone among women may give rise to
decided differences in the bioresponses of women when progesterone production
rates are high. In addition, the withdrawal of progesterone metabolites, as
occurs at the end of each nonfertile ovarian cycle and after pregnancy, may also
contribute to modifications in well-being. Therefore, because of person-to-
person variations iu the metabolism of progesterone, the stereospecific nature
of the bioactions of progesterone metabolites, aud the potential for biobehavioral
modifications with progesterone metabolite withdrawal, many abermtions  in
behavior and well-being could be the consequence of the recurrent production
of progesterone iu large amounts iu otherwise normal young women.

It is also highly likely that bioactions of progesterone by way of classic
progesterone receptor-mediated processes that may affect the well-being of
women are yet to be defined. It was receutly  demonstrated, for example, that
progesterone acts, at least in some tissues, to increase the activity of the enxyme
enkephaliuase, which degrades enkephalins and other highly active small
peptides, such as atrial  natriuretic  factor, and substance P, as well as the
endothelins -1, -2, and -3. If progesterone were to act to induce increased
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enkephalmase  activity in the brain, enkephalin withdrawal could obtain. If
progesterone were to increase enkephahnase  activity in the kidney, marked
attenuation of the effect of atrial  natriuretic  peptide  could occur, leading to
sodiumand  water retention.

l Ptvposed  Research-lhe metabolism and bioactions of progesterone
and its medolites  are fruitful areas for researdt  to a!@%  the biological causes
of symptoms @erred to as the premenWrual  syndrome.

Studies of the role of endorphins in the precipitation of symptoms of
premenstrual syndrome already are in progress in some laboratories, and the
findings of these studies may be complementary to those suggested.

The Brain and Reproduction*

Human reproduction, as in all mammals, is the consequence of a cascade
of neuroendocrine  events that originate in a central signal generator residing in
the region of the arcuate nucleus of the mediobasal hypothalamus. The
existence of this signal generator was first evidenced some 20 years ago by
rhythmic, oscillatory time courses in the plasma concentrations of the pituitary
lutemixing  hormone (LH) in women’ and rhesus monkeys,2  leading to the
conclusion that these hormonal patterns are the consequence of the pulsatile
release of the hypothalamic decapeptide,  gonadotropin-releasing hormone
(GnRH),  into the pituitary portal circulation. This supposition has been amply
verified by the direct measurement of this neuropeptide in pituitary portal blood
of experimental animals lending the name “GnRH pulse generator” to the neural
timing mechanism in the hypothalamus. Beyond the fact that in the unmodulated
state, the pulse generator is activated approximately once per hour and that it is
an intrinsic property of the mediobasal hypothalamus, little is known about the
cellular basis of its operation. Evidence has heen adduced in support of the
view that the pulse generator may be resident within the GnRH-producing  cells
of the hypothalamus, but the integrating system that leads to the synchronous
activation of a number of GnRH cells and to the rhythmic discharge of the
neuropeptide remains to be elucidated. The hypothesis of a pacemaker outside

‘This section was written by Ems Knobil.
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the GnRH  system that signals the G&H cells to secrete their product cannot be
eliminated at present3

During the follicular phase of the menstrual cycle, the period of the GnRH
pulse generator, and that of the resultant gonadotropic hormone pulses,
approximates one hour, but it is profoundly reduced during the luteal phase as
a consequence of the action of progesterone on the hypothalamic system, an
action mediated by endogenous opioid peptide~~  While a minimal l+equency  of
LII stimulation is required to maintain the functional integrity of the corpus
l~teum,~ normal ovulatory menstrual cycles can be achieved in the absence of
endogenous GnRH production by the administration of GnRH  at an invariable
frequency of one pulse per 680 or 90 minutes, leading to the conclusion that
GnRH is a permissive component of the control system that governs the ovarian
cycle in the higher primate, the regulation being achieved primarily by an
interaction between the ovarian hormones and the gonadotrophs of the
adenohypophysis. 4*6 Thus, the preovulatory gonadotropin surge is initiated by
a positive feedback action of e&radio1  acting on the pituitary that ten proceed
in the face of an unchanging ambient GnRH environment.

The pathophysiological consequeuces  of alterations in the secretory patterns
of GnRH have recently been extensively reviewed.478 The total absence of
GnRH  production, as in Kallmnnn’s syndrome, is character&d by an absence
of gonadotropic hormone secretion and gonadal infantilism. This syndrome is
associated with anosmia, a phenomenon that has received recent explication with
the finding that, in mice, the GnRH cells have their origin in the olfactory
placode of the embryonic brain. They migrate caudally to their ultimate location
in the mediobasal hypothalamus.9~‘o Apparently, in Kshmann’s  syndrome, this
migration is interrupted by a midline defect. Less extreme disturbauces  in
GnRH  production can also lead to faihnes in follicular development,
anovulation, and infertility. It has been estimated that some 15 percent of all
infertility cases are attributable to anovulation,* but better data bases are needed
before definitive quantitative judgments can be made in this regard. While
isolated pituitary gonadotropin deficiency can be a cause of ovarian failure,  a
most infrequent phenomenon, anovulation is mainly atttibutable to hypothalamic
dysfunction. This can be psychogenic or stress induced.‘2 In the rhesus
monkey, even seemingly mild perturbations in the environment can lead to arrest
of the GnRH  pulse generator. I3 A similar phenomenon can be induced in such
animals by the administration of the hypothalamic corticotropin-releasing factor,
an action apparently mediated by endogenous opiates.14  Morphine itself is a
potent inhibitor of GnRH pulse generator activity.” The role of endogenous
opiates in the mediation of the responses to actual stress, however, is still not
entirely clear. Similarly, while hypetprolactemia  can lead to derangements of
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GnRH  pulse generator activity and pituitary malfunction, the role of this peptide
in the anovulatory states associated with lactation is quite uncertainL6

Severe exercise, as well as caloric deficits, leads to anovulation,
undoubtedly occasioned by a reduction in G&I-I pulse genemtor  frequency or
its complete arresti’  The link between caloric balance and the functioning of
the G&I-I  pulse generator is unknown. While G&H stimulates the secretion
of both LH and FSH by the gonadotrophs (hence its name), the physiological
control of the production of these two hormones is not the same. In addition to
the stimulating role of GnRH, FSH secretion is preferentially inhibited by a
family of peptides, the inhibins, produced largely by the gonads. While the
physiological role of iuhibin in the control of FSH secretion in the male is
unambiguous,18 its role in the control of the menstrual cycle remains to be fully
elucidated. A related family of peptides, the activins, stimulate FSH secretion,19
but their physiological roles are not clear at present. The roles of autocrine and
paracrine factors in the control of gonadotropic  hormone secretion and their
interactions with GnRH are similarly conjectural.

The mechanisms underlying the ontogeny of the G&I-l  pulse generator
remain a mystery. It is fully functional at birth and is inexplicably inhibited
some weeks later to reawaken in anticipation of puberty.p In fact, puberty can
be defined as the reactivation of the pulse generator following its quiescence
during the long period of infancy. Elucidation of the nature of this normal
inhibitory influence may provide clues to the causes of hypothalamic amenorrhea
and the mechanisms of action of the negative energy balances that obtain in
caloric deprivation and severe exercise, and vice versa.

The electrophysiological substrates of the GnRH  pulse generator have now
been identified and monitored in the rhesus monkey,2’  the rat,p and the goata
In these models, each LH pulse is immediately preceded by a burst of multiunit
electrical activity recorded from electrodes implanted in the mediobasal
hypothalamus. During the rhesus monkey menstrual cycle, these volleys of
multiunit activity last for about 2 minutes, whereas following ovariectomy their
duration is some 15-20  minutes. This prolongation of electrical activity is
abruptly reversed by estrogen administration.~ While the marked increase in
the duration of increased hypothalamic electrical activity observed in the absence
of ovarian function is not accompanied by significant changes in the dynamics
of the resultant LH pulses, it may well be related to the manifestation of other
neural activities such as the autonomic discharges characteristic of “hot flashes”
that have also been shown to be synchronous with LH pulses in postmenopausal
women.~

Reproductive physiology can be considered the science basic to obstetrics
and gynecology. The GnRH pulse generator and the remainder of the



A RESE4RCH  AGEh!DA  FOR OB/GYh’  DEP’Eh’lS 191

hypothalamo-hypophysial unit am central to human  reproduction as they are in
all vertebrates  studied to date. The malfunction of this apparatus probably
acmunts  for a major  portion of infertility,  both persistent and transient. It may
also play a role in one of the most vexing endocrine disorders of women,
polycystic ovarian disease. It seems regrettable, therefore, that the neuro-
endocrinology of human  reproduction has been a research area explored more
by internists and pedktricians  than by obstetricians and gynecologists. This
exciting field should be attractive to physician-investigators bent on an academic
career, especially those interiMed  in the still neglected interface between the
activity of higher braia centers and reproductive function.

Proposed Research

l lhe nature, specijk  localization, and mod& of operation of the GnRH
pulse generator must remain a critically important subject for intensive
investigation at the systems,  cellular, and subcellular  levels.

l while e&radio1  can initiate rhe preovulatory  gonadotropin surge in the
absence of changes in GnRH production, what actualty  happens during the
normal menstrual cycle is not known and should be investigated.

l The quantitative role of neuroend&rine  akjkits  in the causation of
infertirity  in women must be &$ned.

l The mechanisms whereby “stress” inhibits  rhe GnRH pulse generator
and consequent ovarian function must be elucidated.

l Ihe mechanisms whereby lactation, severe exercise, and cakic deficits
lead to amenorrhea and infertility must be &aracterized.

l l&e  mechanisms of action of a variery  of moduktors  of GnRH  puke
generator activity must be elucia2.U~. Ihe opiates,  catedwl amines, WY, and
other neurotransmitters are cases in point.

l It is now clear that the control of LH and FSH secretion by the pituitary
gland is not the same. lhe role  of activins and in&bins  and otherftiors  in the
control of FSH secretion must be investigated in a physiological context.

l The mechanisms that cause the inhibition of the GnRHpulse  generator
shortly a&r  birth and its reawakzning  at the time of puberty remain a complete
mystery. lhe initiation of puberty continues to be a central, unsolvexi  problem
in human biology.

l m finctional  relationship between the hourly activation of the GnRH
pulse generator and “hot jkshes,  ” synchronous events in postmenopausal
women, should be a subject of concerted study with the aim of discovering the
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physiological baris  of the phenomenon and its potential alleviation by
ahznuUives  to estrogen therapy.

Itisestimatedthattherearemorethan4omillionwomeaintheUnited
States today who are postmenopausal; and it is likely that this number will
continue to increase rapidly in the next few decades. At menopause, estrogen
secretion by the ovaries ceases. As the adrenal cortex does not secrete estrogen,
menopause is associated with severe estrogen withdrawal. Indeed, estrogen
production in postmenopausal women is limited to the extraglandular formation
of the biologically weak estrogen, e&one,  principally in adipose tissue, from the
aromatization of plasma audrostenedione (derived primarily from adrenal
secretion). Estrogen deprivation at menopause results in troublesome and
distressing (sometimes disabling) symptoms such as vasomotor instability (hot
flashes) and urogenital atrophy (vaginal dryness and shrinkage). In addition,
estrogen deprivation facilitates the more rapid development of life-threatening
disorders of aging, including osteoporosis and possibly atherosclerosis.

Estrogen treatment is very effective in preventing hot flashes and in
promoting growth of the vagiual epithelium. It also is clearly established that
estrogen treatment of postmenopausal women serves to retard the loss of bone
density and reduce the risk of myocardial infarction. Severe osteoporosis in
elderly women is life-threatening; the death rate from complications of bone
fractures, especially those of the hip, in elderly persons is high. Yet relatively
few postmenopausal women today are treated with estrogen for any extended
time. This is a health issue of major concern today and one that must be
addressed if we are to improve the quality of life for an enlarging population of
elderly women in this couutry  and around the world.

The risk of estrogen treatment of postmenopausal women, when estrogen
is given in adequate but reasonable doses, is believed to be confined almost
exclusively to the development of endometrial carcinoma. The risk of breast
cancer in postmenopausal women treated with estrogen, if different from that in
postmenopausal women not ingesting estrogen, is not clearly established, but the
risk ratio must be small, if it is different from 1. Nonetheless, any potential risk
of breast cancer, however small, cannot be dismissed because of the very

‘This section was written by Paul C. MacDonald.
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common occurmnce  of breast cancer in women. Namely, a very small increase
in risk, if significant, would represent a large number of affected women.

Presently, however, the major concern of estrogen tmatment of most
postmenopausal women is the risk of endometrial carcinoma. The risk ratio for
the development of endometrial cancer in postmenopausal women ingesting
estrogen is believed to be approximately 4 (for average duration of tmatment and
dose). This risk should be analyzed, however, in light of the belief that
endometrial carcinoma that develops in estrogen-treat&,  postmenopausal women
is ordinarily a highly differentiated neoplasm for which the cure rate is near 100
percent. In fact, the cure rate for endometrial carcinoma in general is very
high, commonly stated ss being greater than 85 percent when all cases are
included. But to avoid even this small risk, many physicians choose to add a
progestin to estrogen tmatment regimens. This choice is problematic.

There are a few studies dealing with the relatively short-term effects of such
a regimen on the concentration of plasma lipoproteins,  there are a few studies
that address the effect of the addition of progestins on the maintenance of bone
density; but there are no long-term studies to evaluate the potential for increased
incidence of heart disease and stroke when progestins are added to estrogen
treatment regimens. It has been argued that the progestiu ~811  be given in low
doses and therefore should be safe. This is not necessarily correct if the effects
of the progestin are intravascular at the level of platelets or vascular endothelial
cells. Rather, this would constitute intravascular therapeutics of a nature similar
to that upon which the use of lowdose aspirin is based. In addition, the
problem of patient compliance with various estrogen treatment regimens when
progestins are added also must be addressed.

Thus, there are many data supportive of the belief that estrogen tmatment
of postmenopausal women is salutary in the prevention of major disorders of the
skeletal and cardiovascular system and in the relief of hot flashes and the cure
of urogenital atrophy.

It is established that estrogen treatment alone is a risk factor only for the
development of endometrial carcinoma, and that this risk is low and the disorder
is highly curable. Therefore, is it necessary to add progestiu  to this low-risk,
high-benefit therapeutic plan?

These are questions of vital importance to the health care of millions of
postmenopausal women. The prospective, long-term studies that should be
conducted are easily envisioned and clearly cell for the participation of
gynecologists who are expert in the management of problems of the
postmenopause and who are expert in the follow-up examination and evaluation
of the postmenopausal woman taking estrogen-including tbe sampling of the
endometrium to identify the development of abnormal endometrial tissue. The
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endocrinology of the postmenopause has been defined by gynecologists, and it
is the gynecologist who is most familiar with the endocrinology of the
postmenopausal woman. Thus, the gynecologist who is trained in the basic
sciences can make important contributions to the study of the endocrinology and
endocrine treatment of postmenopausal women. Indeed, it is difficult to envision
the conduct of 8 study of postmenopausal women without the guidance of
experienced gynecologists. Few other physicians are expert in the conduct of
pelvic examinations to evaluate ovarian status or to monitor cervical, vaginal,
or vulvar health or disease. Cancer screening for pelvic neoplasias is
accomplished almost exclusively by gynecologists. Therefore, gynecologists
should make a major effort to design and conduct research to define the
optimum acceptable hormone treatment regimens for postmenopausal women.

Proposed Research

l Long-tenn, prospective studies to evaluate the &ects and side @ects
of combinations of estrogen and progestins  in the treatment of postmenopausal
women should be conducted.

l Studies  are needed to explain why very fm postmem~al  women are
treated with estrogen.

l Studies are needed to discover and assess the risks of adding progestin
to estrogen  treatment.

oncology’

Gynec~logic malignancies will account for approximately 71,700 cancer
diagnoses in women during 1991 and 23,500 cancer-related deaths. The
following section briefly describes the current state of knowledge regarding
cancer of the reproductive system, emphasizing recent advances and promising
avenues of future research.

This section was written by Arthur L. Herbst.
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Ovarian cancer is the most lethal gynecologic cancer. of the 20,700
women diagnosed with this disease in 1991, 12,500 women will die. Most
ovarian neoplasms are of epithelial origin, and these cancers occur mostly in
women beyond the age of 45. Risk factors are not well understood, but it is
believed that repetitive ovulation increases the risk. Thus, early menarche and
late menopause are risk factors while oral contraceptive use appears to diminish
the risk.

More than half of the cases of ovarian cancer are discovered in an advanced
stage. Current techniques of potential diagnosis include pelvic exammation  by
a health professional, vaginal ultrasound, and the measurement of an ovarian
tumor marker, CA125 However, the latter is not specific, nor is it effective
as a screening tool. Pelvic examination is unfortunately imprecise, and currently
vaginal ultrasound is both expensive and not widely available nor proven as a
cost-effective messure..

Proposed Research

l What  are thefactors  tbatprexiispose  the devebpment of ovarian cancer?
l What  preventive measures can be iokntijkd  that could be implemented

on a wide  scale?
l Is there a cost-e+@ective  method for early detection, such a9 the

development  and rejinement  of sensitive vaginal ultrasound, that would greatly
improve survival?

The genetic changes that accompany the neoplastic ovarian phenotype are
being investigated. As mesothelial cells undergo transformation, synthesis of a
unique 200~kilodaltonprotein has been detected. Althoughnormal ovarian tissue
and benign ovarian lesions do not express M-CSF and c-fms proto-oncogene
expression is low, 78 percent of ovarian neoplasms express M-CSF and 89
percent express c-fms transcripts. TGF alpha is not expressed by normal
ovarian tissue but is detectable in neoplastic ovarian tissue.

Neoplastic ovarian tissue also demonstrates a variety of genetic changes.
Allelic loss of the retinoblastoma gene has been reported. Allelic deletion of the
Ha-ras proto-oncogene is also common. The ~53 tumor suppressor gene is
frequently overexpressed and mutated in these neoplasms. Amplification of the
c-myc proto-oncogene has also been reported.
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Studies of this type on ovarian and other gynecologic tumors will provide
information conceming tumors arising at nongynecologic anatomic sites and may
provide answers to the issues of basic molecular and cell biology of neoplasia
and the effect of growth factors on this process.

The tre&nent  of ovarian cancer relies on aggressive operative debalkiug.
The stage of the disease is the single most important prognostic factor.
Currently, platinum based chemotherapeutic regimens are most effective and
produce initial responses  iu 60 to 80 percent  of patients with advanced-stage
(stages 3 and 4) disease. Unfortunately, only about 15 to 20 percent of patients
following these excellent responses become long-term survivors.

A dose-response relationship for ovarian cancer in chemotherapy treatment
has been demonstrated and this provides a rationale for the intraperitoneal
administration of therapeutic agents. It also offers a route for other cell-specific
therapies. Highdose  chemotherapy with autologous bone marrow
trausplantation  has been investigated but has not proven thus far to be
efficacious.

A promising new drug is Taxol, a plantderived antineoplastic  agent. The
drug is currently under investigation through a National Caucer  Institute
(NC&directed  trial. hi spite of initial good responses, long-term survival in a
large group bas not been demon&at&.

While the inttaperitoneal  route is currently the topic of many trials and may
prove to be effective, particularly in patients with minimal disease, experimental
models need to be explored for tumor-specific, site-directed therapies. For
example, tumor-specific antibodies, particularly those linked to cytotoxic
radionuclides, offer a potentially efficacious method to improve current
therapeutic results, particularly for chemotherapy-resistant tumors. In addition,
site-directed chemotherapy may also provide improved therapeutic benefits.
Currently, these strategies are limited by the lack of cell-specific agents.
Although immunotherapy has not yet proved successful, this research is
emerging as a potential and exciting new method of treatment. Advances in
these areas offer tbe promise of markedly increasing survival in this usually
lethal disease.

Proposed Research

l Which genetic alterations, if any, play a causative role in neoplastic
transfonmtion  merits jiwther investigation.
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l Are there methoak,  including human tumor clonogenic assay, which can
provide  ~$41 information and important clues to guide  therapists to the optimal
fo?m of chemotherapy for spec#ic  patients?

l what new agents or new approaches can be &doped to kill the cancer
cell-for example, novel  delivery systems or specialized  treatment approaches
such as the improved use of intraperitoneal therapy as well a9 the immunologic
dkvek~pment  of new biological response  mdfiers?

Uterine Neophsms

Uterine neoplasms constitute the most common site of lower genital tract
cancers in women. Of the 33,000 new cases diagnosed in 1991, it is estimated
that 5,500 women will die of this disease. There is evidence that the
age-standardixed incidence rates for endometrial cancer are rising.

Although unopposed estrogen appears to play a role in the etiology of most
endometrial adenocarcinomas, this model is not universally applicable.
Comparisons of neoplastic, hyperplastic, and normal endometrium have revealed
differences at the molecular level that will provide insights into the changes
accompanying the initiation and promotion of endometrial neoplasia.  As an
example, normal endometrium is uniformly diploid and expresses PDGF beta,
IGF-I, IGF-II, and the EGF receptor. Hyperplastic endometrium is
characterixed  by an increased likelihood of a nondiploid DNA index and
increased proliferative activity. Neoplastic endometrium exhibits frequent
aneuploidy, loss of hormonal responsiveness, and a variety of proto-oncogene
abnormalities.

The diagnosis of endometrial cancer is typically prompted by the onset of
postmenopausal vaginal bleeding. Trausvaginal ultrasonography shows promise
as a means to detect the presence of uterine pathology utilixing  color flow
doppler. This offers a potential way to screen women for mumspected uterine
pathology. Tmnsvaginal ultrasonography is also a useful way to determine the
depth of myometrial invasion in cases of diagnosed carcinoma.

The prognosis for women with endometrial cancer is based on tumor grade
and depth of invasion. The histopathological evaluation of endometrial
carcinoma for prognosis may be further refined by the determination of DNA
content, proliferative index, steroid receptor expression, and the presence of
specific oncogene abnormalities. Hormone receptor status appears to be an
important prognostic indicator. Preliminary studies indicate that receptor
negative lesions with a high S-phase fraction behave more aggressively than



19s SlRENGlliENIhG  RESEABCH  IN ACADEMIC OB/GyN  DEPARlMEhTS

lesions without these characteristics. The presence of HER-2lneu  amplification
may also identify neoplasms  that are more likely to recur and metastasixe.

Surgery remains the mainstay of tmatment for endometrial carcinoma since
most patients present with clinical stage 1 disease. Adjunctive radiation therapy
is reserved for patients with high risk factors that predict local/regional
recurrent. Although mdiation  therapy is effective in decreasing pelvic
recurrence, a beneficial effect on long-term survival has been difficult to
demonstrate.

Progestins have been used in the beatment  of recurrent endometrial cancer
with a response rate of 30 percent for a median duration of 10 to 12 months.
Responses are more likely when used to treat progesterone receptor-positive
neoplasms, but not all patients who express hormone receptors respond to
hormonal therapy.

Recent evidence suggests that the combination of chemotherapy and
hormone therapy may offer enhanced responses and survival in uterine cancer.

Although uterine cancers are often hormone dependent, prelimmary  data
have suggested that estrogen replacement therapy utilized  in this group of
women may enhance their survival and quality of life by diminishing the
frequency of the deleterious effects of estrogen deprivation.

?kposed Research

l Can tram-vaginal ultrasonography  become a cost-e#ective  toolfor  early
uterine cancer detection, similar to the project described in the discussion on
ovarian cancer?

l Specialized treatment triak  are needed  to aktermine  optimal metho&
for combining chemotherapy ami  radiation therapy, as well as chemotherapy and
hormone manipulation, to enhance responses in survival.

l What is the safery  and risk of estrogen replacement therapy in those
who have been successjklly  treated for uterine  cancer?

cea-vical  cancers

Cervical cancers have fallen to third in frequency after endometrial and
ovarian malignancies. In 1991, 13,000 cases will be diagnosed, and 4,500
cervical cancer-related deaths will occur. Five- and MI-year  trends demonstrate
a continuing decline in the number of cases of invasive disease with a
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concomitant  increase  in the number of cases of dysplasia. These  trends have
been attributed to increasingly effective cytologic (pap smear) screening
Programs*

The etiology of cervical cancer, particularly squamous cell carcinoma, has
historically been associated with multiple sexual partners, early age at the
initiation of sexual activity, cigarette smoking, and a history of sexually
transmitted diseases. The effect of certain dietary deficiencies as a risk factor
for cervicril dysplasia is debated. During the past decade, attention has been
focused on the role of the human papillomavirus (HPV) in premslignant  lesions
of the cervix (dysplasia, carcinoma in situ, or GIN I, II, ID). Although HPV
hss not been demonstrated as the causative agent of cervix dysplasia and
neoplasia, its role as an important cofactor is generally accepted. More than 60
subtypes of HPV have been identified, but a much smaller munber appear to be
important in cervical pathology. HPV 6 and 11 are associated with benign
condyloma or low-grade neoplasia and are retained in the episomal state,
whereas  HPV 16 and 18 are generally found in high-grade dysplasia and in
invasive carcinoma and are usually integrated into the host genome.

Current evidence suggests that only 16 percent of cases of mild dysplasia
will progress to higher grade premalignant lesions, while carcinoma in situ
carries a major risk for progression to invasive cancers. Specific times for
progression are unknown but in most cases are believed to take years.
However, recently some patients have been diagnosed with cervical cancer in
whom the rate of progression to malignancy appears to have been much more
rapid.

The transforming activity of the HVP 18 LCR-E6-E7  region is
approximately lO- to X)-fold  more active in transforming activity than
comparable regions of HVP 16. This may explain the biological aggressiveness
of HVP 18 adenocarcinomas  of the CeNix diagnosed in young women.

Immunologic alterations also  appear to play a role in susceptibility to HVP
cervical infections and in an increased susceptibility to cervical cancer.
Chronically immunosuppressed women, such as renal transplant patients, are at
increased risk of cervical csncer. Pregnaut women, in a state of relative
immunosuppression, demonstrate an increased rate of a variety of HPV subtypes
compared with nonpregnant women.

A new reporting system for cytological abnormalities of the cervix, the
Bethesda system, hss been proposed to facilitate communication between the
cytopathologist and the clinician as well as to replace the numerical Papanicolaou
designation. This new classification proposes to combine the changes of CIN
I and those resulting from an HPV infection into a single diagnostic group. To
date, the Bethesda system has not been uniformly adopted by obstetrician-
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gynecologists or by cytopathologists. There is concern among gynecologists that
the adoption of the Bethesda system will exBcetbate  the already serious problem
of overtreatment of HPV cervical lesions. Since premalignant cervical lesions
are treated and followed predominantly by obstetrician-gynecologists, these
problems offer an important area for research in departments of obstetrics and
gynecology. Most curreut  therapeutic approaches to premalignant  conditions of
the cervix are empirical, and analyses based on cost-effective approaches are
needed. For example, in some European countries such as the Netherlands,
patients with mild dysplasia are followed with Pap smears twice yearly while in
the United States the condition is almost universally treated. As noted, the
optimal approach to widely prevalent HPV cervical infections is not known.

The stage of invasive cervical cancer remains the single most important
clinical prognostic indicator of 5-year survival. Approximately one-half of
cervical cancer patients with stage 1 disease that recurs after a radical
hysterectomy have negative surgical margins and retroperitoneal  pelvic lymph
nodes free of met&atic disease, indicating the need for better prognostic
indicators. Amplification of the c-myc oncogene has been correlated in some,
but not all, studies as a poor prognostic finding. Overexpression of the c-myc
oncogene has also been associated with early recurrence and decreased 5-year
survival. Cervical neoplasms  that express the Ha-ras p21 protein are at
increased risk for pelvic lymph node m&stases.

Carcinomas confined to the cervix may be treated with radiation therapy or
surgical therapy with comparable 5year survival rates. Neoadjuvant
chemotherapy with cisplatin shows promise as a means to reduce the size of the
primary lesion and to decrease the incidence of metastatic nodal disease prior to
surgery, particularly in advanced cases.

With the exception of women who develop central pelvic recurrence
amenable to removal by exenterative surgery, recurrent cervical cancer
following radiation therapy is fatal. Cisplatin is the most active agent for
recurrent cervical cancer, but response rates are limited to 30 percent and cures
are anecdotal.

Proposed Research

l What is the injluence  of human immuwa’efTciency  virus (HW)-related
immunosuppression  upon the risk of cervical HPV infection, cervical dysplasia,
and cervical neoplasia? lhis requires population studies.
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l Do HPV infections require theram and if so, which types are needed
to reduce thefiequency  of cervical cancer?

l Can a methoaWogv  be developed to identify which “premalignant”
cervical neophastic  conditions are at risk for progression?

l What  are the optimal intervaL9 for cervical cytologic screening?
l what  are the optimal methods of treating various &grees of cervical

intraepithelialneoplasia,  and which are most cost-&ective?
l What is the role of HPV virus in the genesis and  progression of cervical

neoplasia?
l what characteristics (oncogene ampliftcation,  for examphr)  can be

identtfied  that will reliably predict aggressive tumor behavior and thus provide
the basis  for improved initial treatment strategies?

l How can the standard  therapies of radiation or operation for cervical
cancer be combined with newer modalities  of chemotherapy or immunotherapy
to improve survival?

l What new strategies can be &eloped  to improve the therapy of
recurrent cervical cancer, which currently is almost unt~ormlyfatal?

vulvar Milliicies

Vulvar malignancies account for 3 to 4 percent of gynecologic neoplasms,
and the majority of these are squamous cell carcinomas. The etiologic role of
the human papillomavirus (HFW)  in vulvar dysplasia and neoplasia has not been
fully determined. Microscopic evidence of benign HVP-associated lesions is
found in conjunction with vulvar carcinomas. Using molecular biological
techniques, HPV has been found in 30 to 80 percent of vulvar carcinomas. The
difference in age-adjusted incidence rates for invasive cervical versus vulvar
carcinoma, in addition to the observation that HVP is found more often in
premalignant lesions versus malignant lesions of the cervix and vulva, suggests
that the pathogenic role of HPV may be different in lesions of the cervix and of
the vulva.

Vulvar and cervical neoplasms may share a common etiologic factor in
HPV. However, the biological behavior of preinvasive vulvar disease appears
to be different from that of cervical disease. There is little evidence to suggest
tbat dysplastic lesions of the vulva have a significant probability of progression
to invasive disease in the absence of appropriate treatment, as is the case for
premalignant lesions of the cervix.
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Not only is the biological behavior of preinvasive vulvar disease different
from that of cervical dkase-it  is also less predictable. It appears that many
of the vulvar premalignant lesions spontaneously regress, although there is
currently no method to differentiate these cases from those that progress.

Surgery is the primary method of therapy of invasive vulvar carcinoma and
consists primarily of radical vulvectomy or hemivulvecromy and
inguinal-femoral node dissection. Radiation is used as an adjunct for advanced-
stage tumors and to treat pelvic nodes in cases in which the inguinal-femoral
nodes are involved. Recently, less extensive surgical procedures for vulvar
cancers, such as modified radical vulvectomy and unilateral lymph node
dissection, have been advocated to achieve a more cosmetic result with
presumed comparable therapeutic effectiveness. The potential for future use of
chemotherapy as an independent and combined modality of tmatment is similar
to the situation described with cervical carcinomas.

Proposed Research

l Clinical trials are needed to establish ejj%acy  and saj2ty  of new
treatments.

l What  is the optimal method of therapy of premalignant lesions of the
vulva, and can one iaknt~fi  which of these lesions actually require therapy? lhis
should  include investigation of ram ofprogrtmion  and regression, identification
of lesions that require therapy, and determination of optimal screening intervals.
Understanding the molecular biology ofpremalignant vulvar disease should help
in this area of research.

Breast Cancer

Breast cancer is the most common cancer in women. In 1991, 175,000
women will be diagnosed with this disease, and 44,500 will die. It has been
estimated that 1 in 10 women in the United States will develop breast cancer
during her lifetime, and some recent estimates indicate that the number may be
close to 1 in9.

Obstetrician-gynecologists, as care givers to women, are often primarily
involved in the initial detection of breast cancer. Therapy is usually performed
by surgeons, radiotherapists, and medical oncologists. Nonetheless
obstetrician-gynecologists not only have a major role in the diagnosis of the
disease but are also medically responsible for the major events in the life of a
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woman  that may bear on the causation  or prevention of breast cancer such as
pregnancy, lactation, oral contraceptive use, estrogen replacement, and the
ordering of such screening tests as mammography. All of these provide areas
of research that require the participation of depa&ments  of obstetrics aud
gynecology.

Most benign breast diseases are not considered premalignant, although the
risk of caucer in women with beuign breast disease may be increased. The use
of oral contraceptives appears to decrease the incidence of benign breast disease,
although their effect on the risk of breast cancer is unclear at present. Most
studies have indicated no effect, although some have suggested an increased
effect after long-term usage.

The NIH-sponsored cancer and steroid hormone (CASH) study suggests a
decrease in the relative risk of breast cancer, diagnosed in the 40s for women
who have used oral contraceptives. It appears that there is a strong interaction
between parity and age, in which parity increases the risk of breast cancer in
younger women and decreases the risk in older women. Some bf the data
suggest an acceleration phenomenon for cases that may have already been
initiated, and such would be consistent with the effects of parity.

Future studies may be directed at classifying women into high- and low-risk
groups. It is possible that measurement of proto-oncogenes may theoretically
yield information concerning genetic risk. A 16-alphahydroxylationpathway  for
the degradation of estrogen has been observed in women with breast cancer.
Suspected risk factors for breast cancer include obesity, a high-fat diet,
hereditary (genetic) factors, and alcohol intake. These factors appear to be
associated with an increase in the ratio of the urinary estrogen metabolite while
those factors suspected to be associated with decreased risk (thinness, exercise,
decrease in fish oil consumption, etc.) decrease the excretion.

Adjuvant therapy reduces relapse rates and prolongs survival among those
treated for breast cancer. Endocrine therapy has emerged as a major treatment
modality for early-stage disease. The anti-estrogen Tamoxifen improves survival
in estrogen receptor-positive cases, particularly for women over the age of 50.
Currently, a clinical trial is being conducted in Europe to ascertain the efficacy
of long-term prophylactic Tamoxifen therapy on the preveution of breast cancer.
However, long-term Tamoxifen therapy may increase the risk of liver cancer;
it has also beeu suggested that it increases the risks of endomettial  cancer and
of cardiovascular disease.

The issue of hormone replacement therapy is assuming increased importance
as larger numbers of younger women with early-stage breast cancer have been
diagnosed. Currently, estrogen therapies are believed to be contraindicated in
women who have been diagnosed with breast cancer. Yet there are no clear
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data  to substantiate the general belief that hormone replacement therapy
increases the risk of recurrent breast cancer.

proposed  Research

l What is the potential e&x3 of oral contraceptives on pre- and
postmenopausal bremt cancer?

l Does prolonged oral contraceptive use or early initiation of use @rior
to age 20) alter the risk of the development  of breast cancer?

l Does proidngexi  estrogen replacement therapy alter the risk of breast
cancer?

l Does the addition of a progestin  @rotective  for edmetrial  carcinoma)
alter breast cancer risks?

l Can estrogen replucement  therapy be safely  used in patients who have
been successfilly  treated for breast cancer to avoid the morbidiry  of estrogen
deprivation?

l Does tamoxijen  therapy for breast cancer alter the risk of ena!ometrial
nfzoplasia?

l Can groups of high-risk and low-r&k  women be iden@ed  through
metabolic honnonai  investigation or through molecular studies such as those
involving proto-oncogenes?

Trophoblastic Disease

Trophoblastic disease is usually associated with pregnancy and occurs in the
uterus, although similar tumors can arise at other sites such as the ovary. The
most common variant of trophoblastic disease, hydatidiform mole, occurs in
about 1,00&2,000  pregnancies. Most of these cases require no further
treatment after surgical evacuation of molar tissue from the uterus, but some
cases progress and require chemotherapy. The fact that these tumors all secrete
hCG allows the measurement of hormone as a specific marker for therapy. The
development of a sensitive assay using the beta subunit of hCG has provided a
unique tool to follow these patients.

Risk factors include young age at pregnancy  (less than 15 years of age) or
older age (more than 45 years of age), but the precise mechanism of
development is not known. These diseases were the first to be cured by
chemotherapy using initially methotrexate. Currently, actinomycin D is used for
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low-risk cases. High-risk cases are treated with multiple agent chemotherapy
with a more recent combination involving etopiside (VP16)-  platinum (EP) or
etoposide methotrexate,  actinomycin-D, cyclophosphamide, and vincristine
(oncovin)  (EMA-CO).  Brain metsstases usually receive radiation. Although
outstanding cure rates in this disease have been obtained with chemotherapy,
fatalities still occur. The best results are for patients treated at large centers
specialixing in these d&eases,  and these centers are primarily located in
departments of obstetrics and gynecology.

Proposed Research

l Wuat  are the #ects on future  fertility of success&d  chemotherupy  of
trophobhtic diseases?

l ?Wuu  are the fleets of chemotherapy in the mother on future  genetic
abnormalities in the o$spring?

l Wuat improved trea0wu strategies can be developed  to help patients
who currently succumb to the disease?

l What are the genetic or other causes that lead  to the development of
gestation&  trophobhtic disease?

SexuaUyTransmittedDii*

The recent dramatic increase in sexually transmitted diseases (STDs)  in the
United States has had a major impact on the reproductive health of women.

Untreated or inadequately treated gonococcal and chlamydial infections
result in approximately 1 million cases of pelvic inflammatory disease (PID)
each year. The acute and chronic sequelae, which include infertility, tubal
pregnancy, and chronic pelvic pain, are devastating to many women. The
number of reported cases of syphilis among women has also increased and last
year was the highest in 40 years. As a result, congenital syphilis has increased
over 200 percent. More than 100,000 infants die or suffer birth defects because
of STDs transmitted during pregnancy or at birth. Viral STDs including human
immunodeficiency virus (HIV), genital herpes simplex (HSV), and human
papillomavirus (HPV)  also have become major problems. Genital herpes
simplex viral infection is a painful, incurable disorder that affects many women.

“Ibis section  was written by Gloria E. Sarto.



206 SlREMXENINO  BBSURCH  INACADEMIC  OB/GXV  DEI'ARllUEhTS

An estimated 20 million women 8te infected with human papillomavims  and thus
are at increased risk for carcinoma of the cervix. In 1990,  the largest
proportional increase in ADS cases was among women. HIV infection in
pregnancy cau result in increased abortion, stillbirth prematurity, low-birth-
weight infants, and neonatal mortality. The health care costs to deal with
sexually transmitted diseases and consequent sequelae are iu the billions of
dollars.

Major efforts will have to be directed toward early diagnosis and treatment
to reduce the magnitude of the problems associated with STDs.

Proposed Research

l Preventing sexually transmitted diseases by developing clinically
Hective and safe vaccines.

l Developing cost-ejJective  tests for Emily diagnosis.
l Developing new therapies where needed and new cost~ective

antibiotics that are easily administered and sujkiently  acceptable to enhance
compliance.

l Clariiing  the natural history of genital infections.
l Defining behaviors associated with the acquisition and spread of

sexually transmitted diseases.
l Characteriking  the role of SlDs in adverse pregnancy outcomes.

Although  au interdisciplinary approach involving microbiology,
immunology, genetics, and molecular biology will be needed to meet some of
these challenges, obstetrics and gynecology-because obstetricians and
gynecologists are among the primary providers of health care for women-will
have to play a major role in meeting these challenges, particularly in relation to
epidemiologic studies and clinical trials.

Prevent !3emally  Transmitted D&eases  by Developing
Clinically Effective and Safe Vaccines

The structural components of STD orgsnisms  have been intensively
analyzed and dissected, providing information for a rational approach to vaccine
development that can be utilized to prevent further infections. Vaccines have
been developed and are in various stages of testing for gonorrhea, chlamydia,
HSV, and HIV.
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Proposed Research

l B&c research on the microbiology, immunology and  pathogen&s of
SlDs is essential to the eventual design and development of e$ective  vaccines
against them.

l Development of prototypes of vaccines for use in the prevention of N.
gotwrrhoeue,  C. trachomatis, HN, and HSV is under way and should be
intensified with additional raource~

l lhe mucosal immune  response to organisms that cause SlDs is critical
for the development  ofsuccessfil  vaccines, which may stimulate both B- and T-
cell limbs of the immune response. Consequent@, &tailed mapping and analysis
of the epitomes of the proteins associated with SlD organisms in eliciting
immune response are necessary.

l lk mucosal immune system of the human female genital tract and its
role in the prevention of infection and/or susceptibility to infection should be
studied  tire intensely.

l l%e j&don of the mucosal immune system, spe@tically,  antigen-
processing, humoral,  and cellular immune responses and the @ects  of hormones
on these responst3,  should be studied.

Develop  Cost-Effective Tests for Early Diagnosis of STDs

With the development of molecular probes and monoclonal  antibcdies,
improved diagnostic methods have been developed for the early detection of
STDs. With the recommendation that asymptomatic women undergo routine
screeniug with these newer diagnostic tools, asymptomatic infections have been
identified and treated, thus avoiding  further development of complications and
Seqllelae.

Proposed Research

l Develop simple, inexpensive, rapid SlD detection methods  that are
accurate in both symptomatic and asymptomatic women. Highest priority in this
area is the devebpment  of a test for chlamydial  infections. Development of a
similar test for viral SlDs, such as HSV, HPV, and HN, is also critical.
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l Investigate the safety and @cacy of experimental antiviral drugs
against HIV and treatment of opportunistic infections in both pregnant and
nonpregnant women.

l Evaluate the #cacy of treatment regimens for pelvic inaoty
disease in relation to preservation of normal reproductive function. l&is  will
require a long-term  multicenter ttial  to aa!equately assess long-tetm  outcomes.

l Develop improved methoa3  to diagnose PID and to t&t@ women at
high risk for reproductive sequelae. Accurate, noninvasive approacfres  must be
developed, particularly to address  the challenges posed by atypical infections_
Virulence factors and immunologic markers should  be sought that are p&i&e
of postinfectious inferriliv  or ectopic pregnancy.

Develop New Therapies Where Needed and New Cost-Effective
Antibiotics That Are Easily Administered and
Sufficiently Acceptable to
Maximize  Compliance

Antiviral drugs have been developed specifically for the treatment of HSV
and HIV. The-se drugs have significantly decreased morbidity and, in the case
of herpes, have decreased occurrence rates. Molecular studies have also
delineated the mechanisms of antimicrobial resistance, an area of growing
importance with the increasing spread of antibiotic-resistant Neisseria
gonorrhoeae,  acyclovir-resistant HSV, and AZT-resistant HIV.

Proposed Research

l Develop curative antiviral agents for infections with HPV, HSV, and
HIV Studies are also  needed to better de@te the e_$ect of existing  palliative
therapies on transmission and progression of their infections.

l Evaluate PID treatment regimenr  for q%xuy in preserving normal
reproductive junction, as well as for ability to achieve clinical and
microbiological resolution of acute infection. lhis will require a multicenter
clinical trial,  with support for a minimum of 7 to IO years, to permit adequate
asse~ment of relevant long-term outcxxntx lhe role of adjunctiive  pm therapy
using anti-in@mmatoty  or immunomodulating agents to reduce long-tenn
sequelue  should also be examined.
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l ChductjMaer  studies to document the sqfety and @cacy  of SID/HN
regimens during pregnancy.

l Evaluate the safety  and &kcy  of experkntal antiviral drugs against
HIV and treatment of opportunistic infections in both pregnant and nonpregnant
women.

l Expand community research programs for the treatment of HIV, and
id&i@  mechanisms to increase access to care, particularty  among low-income
women.

l Develop an understanding of the nature of pathogen-cell interactions,
especialty  virus attachment and entry, in order  to fonnulate flective  strategies
for interruption of transmission. Natural history studies of HPV infection and
the inauence of the immune system are critically important in attempts to prevent
the development of cervical cancer.

l Encourage therapeutic studies of SlDs  thatspectjically  address  @acy
and sajkty  as well as compliance and cost.

l Develop  ineyensive,  accessible therapeutics that can be used  reliably
by women who must frequently manage multiple responsibilities (e.g., family,
job) despite &clining  health.

l Evaluate and develop  clinical trial recruitment and retention procedures
to facilitate enrolbnent  and follow-up of women (e.g., access to primaty  medical
care, child care, transportation to clinic sites, as well as other support services).

l Rev& clinical trial eligibility criteria in ongoing sttaiies,  speci@ally,
inclusion/exclusion criteria that may be too restrictive and thus prohibit the
participation of women (e.g., definitions  of active drug use, pregnancy, anemia,
elevated liver enzymes,  etc.).

l Study and develop  better barrier/contraceptive methods  (e.g., condoms
vs. female-controlled methods) and viricide3  that are e$ective,  safe, and
acceptable to women; especially needed are methods  that can be controlled by
women and that may be used without detection by their sexual  partners.

Clarify the  Natural History of Genital Infections

Studies elucidating the pathogenesis of the microbial agents responsible for
these infections  have provided us with a better understanding of the factors
responsible for the induction of the disease process. In some cases, studies have
identified the molecular basis of microbial attachments to mucosal s&aces and
the subsequent immune response resulting in both inflammatory changes and
resistance to further infection.
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Ptvped Research

l Describe the jidl  spectrum of HIV-related  illnesses and malignanci~  in
women to fully evaluate current AIDS case definitions and standards of medical
care for women.

l Establish prospective whorts of women to determine the natural history
and clinical presentation of HIV infection in women. Factors that @ect the
progression to AIDS among HIV-infected women should be ickntifkd,  and the
types of opportunisfic  infections that occur in women should be studied more
intensively. Clinical, virologic, and immunologicmarkers of disease  progression
should be evaluated to the female-specific  endpoints of disease progression.

l To better unakrstand,  prevent, and treat HIV infection in women,
wnduct  studies to address  the frequency  andfactors responsible for transmission
of HIV to women with spect@c  focus on SlDs, stage of disease,  hormonal
influence, and age.

l Continue studies on the frequency and factors responsible for
transmission of HIVfrom  mother to child, and evaluate the use of therapy that
prevents transmission.

l Initiate detailed studies on the impact of SlD infections on HIV
transmission and the impact of HIV on STD infections. For example.  detailed
studies on HPV infection in HIV-infected women should be conducted to
determine the impact of HIV on HPV in the subsequent de~lopment  of cervical
CMceT.

l Define the factors and mechanisms that alter risk of disease
progression, such as HPV infection and its association with premalignant and
malignant lesions of the genital tract. Epidemiologic studies are necessary to
further  @ne the factors required for initiation versus potentiation of typical cell
growth.

l Conduct epia’emiological  and basic studies to better de&e the risk
factors and biological mechanisms that influence progression of HPV infection
to anogenital neoplasia. Urgently needed are HPV natural history studies that
examine the roles of viral type and immune status.

l Examine  the mucosal immune system of the human female  genital tract,
its relationship to other mucosal immune systems, and its role in the prevention
of SlDs  and HIV infection. Specifically, antigen-processing, humoral,  and
cellular immune responses and the #ects  of hormones on the responses should
be studied.

l Define the chronology and the host and pathogen factors involved in
ascent of kwer tract organisms into the endometrium andfallopian tubes, and
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subsequent tubal scaning. Development of improved animal moo%& for PID
would greatly facilitate this research.

l Determine the clinical and  microbiological spectrum, thej%quency,  and
the natural history of atypical PID. Seroepidemiological studies of i&r&
women and women with tubal pregnancies strongly suggest that atypical or
subclinical PID is responsible for a substantial proportion of these disorders.

Define  Behaviors  Associated with the
AqGsition  and Spread of STDs

Major advances have been made in our knowledge of the epidemiology of
STDs  including HIV infections. Factors contributing to the recent epidemic of
STDs  among women are complex and appear to involve the interaction of a
number of variables including socioeconomic status, exchange of sexual services
for drugs, health care-seeking behavior, changes in population demographics,
and residence in areas of high disease prevalence. The increasing STD rate has
important implications:

1. rises in heterosexual adult STDs predict similar trends in congenital
STDs;

2. community health education messages, generated by wncems about
HIV, to reduce risky sexual behavior have not yet permeated minority
heterosexual populations; and

3. because of the association of both genital ulcer disease and genital
nonulcerative diseases with HIV transmission, control of STDs  wuld further
reduce HIV spread in this population.

Ptoposed  Research

l Investigate determinants of health care-seeking behavior in women,
including the role of social networks and support systems in facilitating women ‘s
access to services.

l Develop a spect@c  behavioral research agenda  in S2D prevention.
EptYemiologic studies are needed  to ia%n.t~@~  the type and prevalence of
behaviors that put ino!ividuaL  at riskfor  transmission or progression of an S2D.

l I&nttiJL  behavioral risk factors; this work would be facilitated  by a
national survey of sexual  behavior.
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l Detennine population rates for SlDs, and conduct natural history
studies for &ease progression in specific,  well-characterized populations.

l Study the psychosocial needs of HIV-positive women and their family
systems (traditional and nontraditional, including lesbian women) as they cope
with the chronic, cnkis-on~ented, and usually f&al nature of HIV disease Give
special attention to aaWscent  psychosocial needs  with emphasis on suicide
prevention and support strategies.

Charam the Role of STDs in Adverse Pregnancy  Outconws

Perinatal  infections, specifically, Group B streptococcus, cytomegalovirus,
and cblamydia, are being studied to determine their incidence and resulting
maternal, fetal,  and neonatal outcomes.

Proposed Research

l Study factors such as the infecting pathogen, the stage of gestation
during which infection occurs, chronic@  of infection, and behavioral patterns
such as drug abuse. Organisms should be specifically examined for virulence
factors and for other markers associated with specific  patterns of fetal or
neonatal morbidity.

l Conductfirther  studies to demonstrate whether drugs such (1~ aqvclovir
and zidovudine  are safe and gective for use during pregnancy.

l Direct immunologic studies toward the protective immune responses
during breastfeeding to iaknt~fi,  the components in breast milk that are primarily
responsible for inhibition of speciic  pathogens.

l Similarly, identtfi  the role that breastfeeding plays in the transmission
of certain infections such as HIV.

l &-amine  such factors as chronicity of infection and stage of gestation
during which infection occurs to klenttfi  specific pathogens. Improved
unakrstanding  of the immunobiology of pregnancy and the use of both natural
and artijkial  animal modek of SlDs in pregnancy are likely to be important to
productive research in this area. In aadition,  organisms should be examinedfor
vkulence  factors or other markers associated with specific  patterns of fetal or
neonatal morbidity.
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* . . . the development of our departments [of obstetrics and
gynecology] has demonstrated beyond question the critical importance
of research efforts and the presence of investigators, for the intellectual
health and successful function of our teaching programs” (Douglas,
1976).

Above the msntel at his home at 13 Norham Gardens, Oxford, Sir William
Osler, Regius Professor of Medicine at Oxford University, had a tryptych  with
paintings of three great physicians: Thomas Linacre, Thomss  Sydenham, and
William Harvey. Linacre stood for learning in the classics, Sydenham for
practice, and Harvey for science (Gushing, 1925). The physician-scientist
embodies these three facets of the scientifically educated clinician, who in
addition to his role as a healer, advances the scientific frontiers of medicine.

Today, biomedical research is in the midst of an era of discoveries focused
on the cellular and molecular basis of living systems and disease states.
Advances at the molecular level in genetics, regulation of cell function,
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immunology, and developmental biology have created opportunities in the
reproductive sciences. In addition, novel approaches to the prevention,
diagnosis, and treatment  of reproductive diseases are appearing.

Despite conceptual and technological developments, however, there exists
a crisis in academic obstetrics and gynecology in both research  and in research
training. In part, this is due to forces external to the specialty-economic,
ethical, political, and social. But there is also a dearth of physician-scientists
and clinical investigators who can contribute to advances in the reproductive
sciences and serve as role models for students, house staff, and others. In sum,
too few obstetricians and gynecologist are being adequately trained to pursue
research opportunities.

Thus, for academic obstetrics and gynecology, current circumstances present
a paradox. Never before have the opportunities been so great-and the
resources so limited (Martin, 1991). Departments of obstetrics and gynecology
are increasingly confronted by the need to provide highly technical clinical care,
to perform manifold social functions, and to maintain large, private practices to
generate income. Biomedical scientists in these departments are coming under
growing Pressure to justify their research. As obstetrics and gynecology
approach the twenty-first century, the clinical investigator, particularly the
physician-scientist, is seriously threatened by an increasingly sophisticated
research enterprise, decreased time for careful thought and work, and
diminishing federal and private resources for support.

In the coming years, the future of obstetrics and gynecology as a whole will
depend, in great part, on the health and well-being of its academic departments.
In turn, the state of these departments depends, in considerable measure, on
their role in research in the reproductive sciences. As Jack Masur, former
director of the Clinical Center at the National Institutes of Health, (NTH)
observed, “Hospitals with long traditions of excellence have demonstrated .
abundantly that Research enhances the vitality of teaching. Teaching lifts the
standards of service, and Service opens new avenues of investigation.” (This
statement appears at the entrance to the main auditorium in the NIH Clinical
Center.)

This paper explores the roles of the private sector and more briefly those
of the National Institutes of Health in helping to produce research leaders in
obstetrics and gynecology.
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Training Paths

Innovative developments and advances in obstetrics and gynecology have
resulted from research in the basic sciences. During the 1950s  and 196Os,
following their residency training, many individuals who sought academic
careers spent several years in a basic science department or a research+niented
clinical department. A few of these individuals were supported by the Markle
Scholar Program or the Macy Foundation; many were funded by the National
Institutes of Health (see the later discussion below). In the 197Os,  with the
advent of subspecialty  programs (gynecologic oncology-1972; maternal and
fetal medicine-1973; reproductive endocrinology-1973; &&all, 1989]),
many individuals completed 2 or 3-year  programs in these fields before joining
academic departments. In a few cases, they also spent a year or two in
research. Thus, a generation of well-trained clinical subspecialists joined
academic departments with little or no experience in either laboratory or clinical
research.

For physicians-scientists, it has become increasingly important to spend 2
or 3 years in basic research training (IOM, 1985). Some individuals participate
in basic research as part of their M.D./Ph.D.  physician-scientist training
program. Recent reports have described some aspects and relatively long-term
results of the Duke (Bradford et al., 1986), Washington University (Frieden and
Fox, 1991),  and other (Martin, 1991) M.D./Ph.D.  programs.

Private Foundation Funding for
Research Training: 1950 to 1985

The Markle scholar Program: A Case Study

Between 1948 and 1974, the John and Mary R. Markle Foundation
supported the Program of Scholars in Medical Science.*

The foundation itself was begun in 1927 by John and Mary R. Markle “to
promote the advancement and diffusion of knowledge . . . and promote the
general good.” From 1936 to 1947, the foundation’s chief activity was to
provide small grants-in-aid for medical research. With the end of World War
II, expenditures for medical research by the federal government increased
dramatically, dominating national research funding.  Thus, in 1946, the newly

The  discussion of the Mackle  Scholanr  Program is based on Sttickland  and Strickland (1976).
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appointed executive director, John McFarlaue Russell, after spending a year
visiting 30 medical schools in the United States and Canada and consulting with
other educators and scientists, conch&d that the foundation could provide a
unique service and contribute to medical science by supporting people who
wanted to remain in academic medicine. The scholarship would permit a young
medical researcher to “earn a bit more, have tenure long enough to prove his
worth,. . . have a respectable academic appointment and a nationally recognkd
title, [and] adequate laboratory facilities and equipment for his research”
(Russell, 1947). The concept of the program was support of outstanding young
academicians who showed great promise, rather than the funding of research
projects. Initially, the foundation provided $5,000 per annum for up to 5 years
to supplement support by the scholar’s institution.

The purpose of the program was “to improve medical education and
research by giving both recognition and financial support to bright young
teachers, investigators, and administrators, and helping them to prepare for
positions of leadership in academic medicine.” By providing funds so that the
medical school, in a variety of ways, could enrich the opportunities and
resources of those selected, the foundation hoped to contribute toward the
improvement of medical school faculties. Of the 506 individuals selected, only
17 were obstetricianIgynecologists  flable A-l). This figure contrasts with 162
in internal medicine and subspecialties, 110 in surgery, and 61 in pediatrics.

The selection process had three steps: (1) initial nomination by the medical
school; (2) selection of finalists by regional committees of distinguished laymen,
who evaluated  individuals on the basis of values and motivation; and (3) linal
appointment of the scholars by the foundation’s board of directors. The medical
schools nominated one person per year, choosing an individual who was
considered truly commuted to research and/or teaching in clinical or basic
science. Schools nominated their brightest and best young “stars.” The
sponsoring institution was also required to make a significant and continuing
commitment to the scholar.

The selection committee was chosen for its perceived abilities in picking
individuals who would be leaders and in “judging them as human beings.” At
the annual 3day selection meeting, candidates were evaluated on “breadth of
character, personality, and potential leadership.” This selection process, which
was thought by some to be a great strength of the program, would today
probably be seen as placing an excessive emphasis on personal qualities.
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TABLE  A-l: Markle Scholars in Obstetrics and Gynecology: 1951-1974

Name IllStitUtiOXl
YW
Commenced

Gordon W. Douglas, M.D.
Leo J. Dunn, M.D.
John R.G. Gosling, M.D.
Perry A. Henderson, M.D.
Edward H. Hon, M.D.
John B. Josimovich, M.D.
Theodore M. King, M.D., Ph.D.
Kermit E. Krantx,  M.D., Litt D.
William A. Little, M.D.
James A. Merrill, M.D.
Robert W. Noyes,  M.D.
Robert I. Merritt, M.D.
Landrum B. Shettles,  M.D., Ph.D.
Donald P. Swartz,  M.D.
John D. Thompson, M.D.
James C. Warren, M.D., Ph.D.
Richard Wilson, M.D.

New York University 1952
Medical College of Viiginia 1964
University of Michigan 1960
University of New Mexico 1969
University of Southern CA 1955
University of Pittsburgh 1964
Johns Hopkins University 1967
University of Kansas 1957
University of Miami 1962
University of Oklahoma 1957
Stanford University 1953
Saint Cat&&es  Hospital 1956
Columbia University 1951
Albany Medical College 1958
Emory University 1957
Washington University 1961
University of Toronto 1962

SOURCE: Strickland and  Strickland (1976).

Although initially intended for only 10 scholars per year, the program
proved so popular tbat within a few years, 20 to 25 individuals were being
appointed armuaIIy. In 1950, the annuaI stipend was raised to $6,000, and in
1958 it was raised to $7,500. Grant money was often used for pa&I  salary
support, laboratory and library expenses, and travel. In general, the foundation
required only brief annuaI  financial statements from the institution and reports
by the scholar at the end of the second and fifth  years. At the end of an
individual’s 5-year scholarship, the executive director of the program or his
associate, visited the young academician and prepared a report on his or her
progress and contributions. Because the overaIl purpose of the MarkIe Awards
was to improve the standards of academic medicine, considerable attention was
given to medicaI education. Thus, although many scholars spent much of their
timeill research, the majority devoted 25 to 50 percent of their time to teaching.

A feature of the Maricle  program was a series of annuaI a-day meetings in
which the scholars and other educators discussed key issues related to medical
education. These  meetings, organized and run by the scholars themselves,
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considered such topics as “The Teacher in Medical Education, ” “Science and the
Humanities,” “Academic Medicine and Public Policy,” “Medicine in a Changing
Society,” and ‘Scholarship Versus Society’s Needs: A Conflict in Academic
Medicine. ” Because these presentations and discussions were not published, it
is difficult to ascertain their impact on medical education or academic medicine.

Although originally intended as a postfellowship program in medical
research, by the 196Os,  the program’s emphasis had evolved to one of nurturing
individuals for leadership  in medical education. In l%l, NH-I iuitiated its
programofResearchCareerD evelopment Awards (RCDA)  and Research
Career Awards. Some have suggested that the 5-year  RCDA program was
modeled after the Markle scholarships.

In the years that followed the establishment of the NIH awards, it became
increasingly clear that the Markle program no longer played the key role it once
had in keeping first&ss  minds in research. This change was reflected in the
modification of the title of the program in 1962: from “Scholars in Medical
Science” to “Scholars in Academic Medicine.” One impetus for this shift was
a perception that, with the development of federal programs to support young
investigators, there was perhaps an overabundance of researchers. Thus, before
his retirement from  the foundation, Russell elected to tern&&e the program.
The last group of scholars was chosen in 1969 (their awards continued until
1974).

In assessing the strengths of the program, in addition to the financial
support, important elements that have been identified by some observers include
the program’s flexibility and the unrestricted nature of the money. Overall, the
awards provided a stimulus to excellence and achievement. For the scholar and
the institution he or she represents, the Markle Award was a major recognition
and a key to growth and stability in academic medicine.

Russell himself did not believe that the true impact of the awards could ever
be assessed. Near the program’s end, it was determined that 96 percent of the
scholars had remained in academic medicine. Merlin K. Duval, a Markle
scholar (1956-1961) who served as assistant secretary for health and scientific
affairs in the Department of Health, Education, and Welfare, was quoted as
saying, “The great& strength of the Markle Program was that it served as an
example of a premise that has subsequently been adopted by both private
foundations and the Federal Govemment: to wit, one gets a great deal more out
of investing in a man than in a subject”.

The Markle program is said to be a model for the Milbank Memorial
Foundation Awards (given from 1964 to 1969),  and the Robert Wood Johnson
Foundation Clinical Scholars and Health Policy Fellowship programs, as well
as the programs of the Commonwealth Fund and Carnegie Corporation.
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A measure of the program’s import is the variety of leadership positions that
the scholars assumed. For instance, as of 1975, the Markle ranks included a
Nobel laureate, 3 university presidents, 7 vice presidents, 2 vice-chancellors, 1
provost, 11 medical school deans, 14 associate deans, 134 departmenta
chairpersons, and numerous other top administrators. However, the nominees
who were not selected for the program but who remained in academic medicine
advanced up the academic ladder as rapidly as the Made scholars in rank and
salary. Almost 80 percent of the scholars interviewed maintained that they
would have remained in academic medicine even without the Markle Award.
It might be questioned, therefore, to what extent the program had a major
impact on the entry of young scientists into academic medicine, or their
retention or advancement.

For more than a quarter of a century, Markle scholars have symbol&d
leadership in American medical education. Many believe that the program has
also made an impact on medical research, although quantifying that contribution
is impossible. In sum, it is believed tbat the program benefited academic
medicine and medicine in general “far in excess of the small amount of money
the Foundation [contributed] to this large field”.

Josian Macy,  Jr. Foundation

In 1955, the Josiah Macy, Jr., Foundation, recognixing  the need for a
scientific approach to obstetrics and gynecology and the requirement of
laboratory training for full-time academicians elected to devote “at least the next
ten years” to the area of reproduction. The goal was to develop reproductive
biology as the basic science of academic obstetrics. A key figure in this
decision was Howard Canning Taylor, Jr., chairmsn of Columbia University’s
College of Physicians and Surgeons and a figure of wide influence both witbin
and outside the specialty (Bowers and Purcell, 1980). This program initially
sponsored training at three centers: Columbia, Harvard, and Washington
universities. Later, the departments of obstetrics and gynecology at Boston
University, Cornell, Johns Hopkins, Michigan, Northwestern, Oregon,
Pennsylvania, Yale, and the University of Uruguay (Montevideo) were included
in the program. To accomplish its goals for reproductive science, the
foundation established a program of faculty development, conferences and
seminars, and medical student research.

The three original departments of obstetrics and gynecology chosen for the
program were enwuraged to expand research in the reproductive sciences. To
achieve this, the Macy foundation provided the following to selected individuals
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in a residency program: (1) salaries and research expenses for 2 years of
research training in the basic sciences; (2) supplemental salary support on
completion of that 2 year period and during completion of the residency; (3) and
on completion of the residency, salary and funds for research while launching
an investigative career. In addition, the foundation provided support for basic
scientists to participate with obstetricians and gynecologists in multidisciplinary
research. Ten individuals were chosen as Macy Faculty Fellows in
Reproductive Biology (Table A-2), and about 30 Macy Postdoctoral Fellows in
Obstetrics and Gynecology were partially supported at various schools (Table A-
3). Fellowship awards were $15,000 per year for 3 years. In 1963,  the Macy
Foundation endowed professorships in obstetrics at both Columbia’s College of
Physicians and Surgeons and the Harvard Medical School @lacy Foundation,
1965 Annual Report). By 1966, when the Macy program ended, about 50
individuals had received some training support for an academic career in
obstetrics and gynecology. By 1979 15 of them has become departmental
chairmen (Bowers and Purcell, 1980).

TABLE A-2: Macy Faculty Fellows in Obstetrics and Gynecology

Fellow Institution

John W. Choate
Carlyle Crenshaw, Jr.
John P. Gusdon, Jr.
Richard J. Hildebrandt
Cecil Jacobson
Robert B. Jaffee
Theodore M. Ring
Emmet J. Lamb
Jacques F. Roux
William Spellacy

University of Rochester
Duke University
Western Reserve Univ.
University of Florida
George Washington University
University of Michigan
University of Missouri
Stanford University
Albert Einstein
University of Minnesota

SOURCE: Josiah  Macy,  Jr., Foundation (1966).
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TABLE A-3: Macy Postdoctoral Fellows in Obstetrics
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NlUlE hStitUti0n

Karlis  Adamsons, Jr.
Joseph J. Barlow
Theodore C. Barton
Jack N. Blechner
Arthur c. Christ&s
Charles Donald Christian
Philip A. Corfman
Robert Duemler
Theodore Fainstat
h-a C. Gall
Donald Peter Goldstein
Donald A. Goss
John W. Grover
Samir Hajj
Dennis Hawkins
Andre Hellegers
Arthur Herbst
Jaroslav F. Hulka
Howard N. Jacobson
John B. Josimovich
Theodore M. Ring
Michael M. Levi
John L. Lewis, Jr.
A. Brian Little
William A. Little
Paul C. MacDonald
Girgis M&hail
Horst Naujoks

Cohuubia University
Harvard Medical school
Harvard Medical School
University of Florida
Duke University
University of Arixona
Center for Population ResearchINICHD
Washington University
Northwestern University
Washington University
Harvard Medical School
Vanderbilt University
Harvard Medical School
American University of Beirut
University of London
Georgetown University
Harvard Medical School
University of North Carolina
Harvard Medical School
University of Pittsburgh
Albany Medical College
Columbia University
Cornell Medical College
Case Western Reserve Univ.
University of Miami
University of Texas/Southwestern Med School
Jefferson Medical College
Genetic Research Laboratory/Univemity  of

Frankfurt
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TABLE A-3 (continued)

NaU.E IllStitUtiOIl

Ralph  M. Richart
John G. Robertson
Seymour L. Romney
Kenneth J. Ryan
Hilton A. Salhanick
Eugene C. Sandberg
John Joseph Sciarra
Wolfgang Tretter
John Urquhart
Raymond L. Vande Wiele
A. Stark Wolkoff
David Wu

Richard Wnrtman

Clement Yahia

University of Florida
Columbia University
University of Edinburgh
Albert Einstein  School of Med.
Case Western Reserve Univ.
Harvard Medical School
Stanford University
University of Minnesota
Columbia University
University of Pittsburgh
Columbia University
University of Kansas
Takau Medical College,
Taiwan

Massachusetts Institute
of Technology

Harvard Medical School

SOURCE: Josiah Macy,  Jr., Foundation (1966).

An additional Macy contribution was a Summer Scholarship Program for
medical student research in reproduction. Sixteen of these awards were made
available ammally to each of the 15 medical schools (Macy Foundation,
1956-60;  1980 Annual Reports).

The Macy Foundation also sponsored an interdisciplinary conference
program to facilitate communication among various fields and specialties. Over
the course of two decades, the foundation organized more than 20 confkrence
groups, each group holding five anuual  meetings (Fremont-Smith, 1957).
Conference participants were limited to 25 individuals: 15 to 20 regular
members attended the five annual conferences, and the balance were guests. In
addition to conferences held on gestation during the 195Os,  the Macy Foundation
supported conferences on “Teaching the Biological and Medical Aspects of
Reproduction to Medical Students” @lacy Foundation, 1966) and “Teaching
Family Planning to Medical Students” (Macy Foundation, 1968).
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A conference hosted jointly by the Macy Foundation and the National
Institute on Child Health and Humsn  Development (NICHD), “The Current
Status and Future of Academic Obstetrics,” was of interest from the standpoint
of research training in obstetrics and gynecology (Rowers and Purcess, 1980).
In report after report, leaders in academic medicine in general and in obstetrics
and gynecology in particular stress4 (1) the extent of research opportunitiesin
the reproductive sciences, (2) the paucity of well-trained physician-scientists in
the specialty, and (3) the need to correct this imbalance. Norman Kretchmer,
then director of NICHD,  summa&d  the situation: “Reproductive research and
departments of obstetrics and gynecology would benefit mutually from more
emphasis on training young investigators and on fostering cooperation and
collaboration among diverse research areas” (Rowers and Purcell, 1980, pp.
55-57; see also pp. 33-39 and 164-167).

Overall, between 1955 to 1965, the Macy Foundation allocated $5.37
million to develop talent in academic obstetrics and gynecology. From 1965 to
1970, it awarded an additional $1 million to help develop the field of
reproductive biology and improve instruction in obstetrics and gynecology.

Ford Foundation

Increased interest in and enthusiasm for the reproductive sciences were
spurred in the late 1950s and early l%Os by awareness of the problem of world
population growth and by optimism about the potential contribution of the
biological sciences to its solution. This optimism was based in large part on the
successful development of oral contraceptives and the intrauterine device.
During this period, the World Health Organizuion  began its population
program, the Population Council was founded, and NIH developed specific
programs to support research in reproductive biology and fertility.

Beginning in 1952, the Ford Foundation began to support researchinthe
reproductive sciences, particularly in contraceptive development and safety; it
also supported research and training in the social sciences relating to population
issues and family planning programs in developing countries. At the end of that
decade, it appointed a committee to determine the steps it should take to develop
the scientific basis for a program in population control. The work of the
committee led to the establishment of centers for studies in reproductive
endocrinology and neuroendocrinology at several major universities. The
foundation also provided considerable monies to the Population Council to
support contraceptive development and demographic  studies.
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In addition to research, the Ford Foundation sponsored several hundred pre-
and postdoctoral reseamh fellowships in the United States and Europe (Rowers
and Purcell, 1980). For 3 years, from 1980 to 1983, the foundation also joined
with the Rockefeller and Andrew W. Mellon foundations to fund reproductive
research in fertility regulation, providing about $1 million per year to this effort
(Ford Foundation, 1982). In 1990, however the foundation’s population
program was reorganized to place increased emphasis on the social science
aspects of reproductive health (Ford Foundation, 1990).

Rockefeller Foundation

In its early years, the Rockefeller Foundation programs concentrated on
public health and helped to support full-time faculty at several medical schools,
in particular, Johns Hopkins, Rochester, and Iowa (Comer, 1964). It funded
research in the reproductive sciences through the National Academy of
Sciences/National Research Council Committee on Research in Problems of Sex,
as well as through grants to selected research groups. In 1965, the foundation
instituted a program to study problems associated with population growth.

In addition to grants to major research centers, the Rockefeller Foundation
supported a program of 1 to 3 year fellowships for research training. Of eight
such awards per year, “two or three went to physicians in academic obstetrics”
(Rowers and Purcell, p. 61). In 1977, the foundation established a division of
population sciences, led by Sheldon Jerome Segal.

Andrew W. Mellon Foundation

Beginning in 1977, the Andrew W. Mellon Foundation joined in the support
of research and research training in the reproductive sciences. To carry out its
objectives, the foundation mounted a multifaceted program that included support
for fur&mental  research and research training, in addition to support for
research and training in demography, policy analysis with respect to family
planning, and technical assistance to developing countries.

The Mellon “young investigators” program in reproductive biology has
provided support to promising young scientists both U.S. and foreign citizens,
during their postdoctoral research training. It has also provided some start-up
funds to help support junior faculty.

The overall program goal has been “to foster the development of excellent
young investigators.. . ” (Mellon Foundation, 1985). Initial awards from the
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program went to Columbia and Harvard uuiversities and to the Population
Council. The following year (1978),  awards were made to Baylor College of
Medicine, Johns Hopkins, Mayo Clinic, University of California, San Francisco,
and the University of Pennsylvania. Subsequently, several other institutions
were added. To date, 17 centers have been supported in part by this program;
the 4 centers receiving the hugest amounts for reproductive biology have been
the Population Council, University of California at San Francisco, University of
Pennsylvania, and Baylor College of Medicine.

In 1980, Mellon joined with the Ford and Rockefeller foundations in joint
support of focused research projects in reproduction. After 3 years, however,
the Ford Foundation withdrew from this effort following a shift in program
emphasis (Mellon Foundation, 1985). By the end of 1989, when the program
was discontinued, the Mellon Foundation had contributed $9.3 million to the
research effort. From 1977 to 1988, Mellon Foundation appropriations for
population totaled $73.8 million. Of this, about half ($27.5 million, or about
$2.4 million per year) was used to support promising young investigators in
reproductive biology (Mellon Foundation, 1990). As of 1991, the Mellon
Foundation has continued to fund some researchandresearchtraininginthe
reproductive sciences. Much of tbis support is directed toward demographic and
applied contraceptive research (Mellon Foundation, 1990).

A 1986 study of the impact of Mellon Foundation funds in researchtraining
found that although it was premature to evaluate the program’s full impact,
productivity measumd in terms of publication records was “outstanding.”
Mellon-supported investigators were also successful in securing subsequent NIH
funding; their rate of funding was comparable to that of NIH-supported trainees
(Haseltine and Campbell, 1986).

Federal Support for Research Training

The National Institutes of Health  and the
National Institute of Child Health and
Hmlan Development

In 1945, at the end of World War II, Vannevar Bush, President Roosevelt’s
science advisor, outlined his visionary policies for federal support of peacetime
health research in Science-Zhe  Endless Frontier (Bush, 1945). Bush foresaw
both the need for fundamental biomedical research and the key role that
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universities and colleges could play in advancing knowledge in the health
sciences.

The forerunner of the National Institutes of Health, the Laboratory of
Hygiene, opened in 1887 as a one-room attic laboratory at the Marine Health
Service Hospital on Staten Island in New York. This was reoqanixed into the
National Institute of Health in 1930 (National Institutes of Health, 1930),  and
in1938movedtoitscurmntlocationinBethesda,Maryland.  Byl%l,aC!enter
for Research in Child Health had been established in the Division of General
Medical Sciences. In addition, a task force reported that year to President John
F. Kennedy that research into the physical, intellectual, and emotional growth
of children was severely handicapped by not having a centralized organixational
structure. This group called for a new institute to launch a concentrated attack
against disorders of development.

NIX3  Research Training Programs

Over  the past several decades, NIH has developed a number of mechanisms
for the support of research training (Table A-4). In the 195Os,  the training grant
mechanism emerged as a vehicle for the development of academic physicians.
Chiginally, its purpose was not only to develop research but to train clinical
specialists and subspecialists in underrepresented fields such as cardiology.
Individual fellowship awards originated at about the same time. These awards
(the F series) and institutional training grants (the T series) provide support for
2 to 3 years through National Research Service Award (NRSA) funds. Career
development awards (the K series), such as those for clinical investigators (x08)
and physician-scientists (Kll, K12),  are made for 3 to 5 years in support of
clinical or basic science research training (Table A+. In addition, individuals
with more advanced research experience may compete for independent research
funding through a First Independent Research Support and Transition (FIRST)
Award (R29) or a research project grant award (ROl). Another funding
mechanism is the Research Career Development Award (RX), a 5-year award
with partial salary support.

In 1958, NH-I expanded research training programs in embryology and
developmental physiology (Taylor, l%l). During the 196Os,  routine clinical
training was excluded from NH-J-funded training mechanisms. In 1973, under
the Nixon administration, all training grants and fellowships were discontinued,
but because Congress was persuaded of the vital role of federal support in
prcducing researchem  to meet national goals in health research, it passed the
National Research Service Award Act (P.L. 93-348) in 1974 which reinstated
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train@  grants and fellowships. However, in an attempt to msure  that trainees
whoacceptedfederalsupportintendedtoenteracareerin research, it included
a payback requirement of service.

While NIH support for mearch training has benefited medicine in general,
and obstetrics and gynecology in particular, it has also undoubtedly played a role
in the shift of such support by private foundations to other endeavors, in which
their directors perceived that their presence would have a greater impact.

TABLE A-4: NM Research Training and Research Mechanisms

Mechanism
Duration

Requirement Years Purpose

F3, Postdoctoral fellowship
(individual

T32, Postdoctoral Training
grant (institutional)

KOS, Clinical Investigator
Award (CIA)

Kl 1, Physician Scientist
Award (PSA;  (individual)

K12, Physician Scientist
Award (institutional)

ROl , Research project
Grant

R29, First Independent
Research Support and
Transition (FIRST) Award

Doctoral
degree
Doctoral
degree
M.D.

M.D.

M.D.

Doctoral
degree

Doctoral
degree

2 Allow development of
basic science expertise

2 Allow development of
basic science expertise

5 Prepare clinicians for
career as independent
illVeStigators

5 Allow  individuals with
clinical training to develop
independent basic rescarch
skills

5 -

5 Support  further
development of junior
faculty to maxin&
research efforts

5 Support newly independent
investigators with no more
than 5 years research
experience since
completing postdoctoral
training or equivalent
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TABLE A-4  (Continued)

Duration
Mechanism Requinxnent  Years purpose

K04, Research Career
Development Award
WDA)

F33, Senior fellowship

Doctoral 5 Support development of
deg=, independent research
independent program
research
suppofi
Doctoral
degree

Obstetrics and Gynecology Research
Training: 1985 to the Present

Amekan  GgnecologicaI  society

At its 1953 annual meeting, the American GynecologicaI Society (AGS)
appointed a committee to determine whether the field of obstetrics and
gynecology was attracting its share of first-rate students. The following year the
committee reported its findings. As a result, the society passed a resolution
which stated in part:

Whereas the committee  report indicates that there is in fact a
disproportionately small number of “talented” men (i.e., meu
talented with respect to research and scientific investigation)
entering Obstetrics and Gynecology and

Whereas the American  Gynecological Society is composed of
men largely responsible for academic and scientific standards in
tbis profession, therefore

Be it resolved tbat the study be continued with committees or
subcommittees  of the following general character:
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1. A Committee on the Undergraduate Curriculum.
2. A Committee on the Residency Program.
3. Committee on the Development of Research.

(Taylor, l%l, p. 9)

Them subcommiti  were appointed,  and circulated  a questionnaire to
obstetrics and gynecology departmental chairmen. In addition, because it
recognized the limitations of this approach, the society obtained financial
assistance from the Josiah Macy, Jr., Foundation to support a mote complete
survey by a professional educator.

Earle T. Engle, professor of anatomy at Columbia’s College of Physicians
and Surgeons and an outstanding reproductive physiologist, was selected for this
task. From October 1956 to December 1957, he visited departments of
obstetrics and gynecology in 44 medical schools, spending 1 to 3 days at each,
interviewing faculty, house staff, students, and others. Just after completing his
survey, Engle died. Over the next several years, drafts  of his report, his
notebooks, and his daily log were reviewed and organ&d  into a document
entitled “Recruitment of Talent for a Medical Specialty” (Taylor, 1961);  the
material was mainly devoted to problems in undergraduate medical education in
obstetrics and gynecology and in the residency training programs. Recause of
a perception of the inadequacy of research in obstetrics and gynecology, as
compared with other clinical departments, and the real&&ion that the specialty
could not truly progress without strengthening its knowledge base, the report
also considered problems related to research and research training.

The AGS questionnaire to departmental chairmen included questions on
whether departments of obstetrics and gynecology received their share of
research monies, space, and facilities. Although about half of the respondents
believed there was no limitation on their facilities, there were also no criteria to
judge what was adequate. In addition to these questions, the committee asked
whether talented students were deterred from entering the field because of a
perceived lack of research opportunities. Only 3 percent of the 559 medical
students and 14 residents interviewed stated that they had based their selection
of specialty on the challenging nature of research problems in the field. Thus,
a perceived lack of research opportunities in obstetrics and gynecology
apparently played little role in the choice of that specialty.

Engle noted that despite good intentions, what was too often lacking were
two essential ingredients: “adequate facilities . . . and investigators skilled in
the application of experimental methods” (Taylor, 1961,  p. 111). Of the 44
departments he visited, 29 had no or inadequate laboratory space. Of the 15
departments whose facilities were judged to be adequate, all but one had a
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full-time  staff including basic scientists. Some of these departments included
clinicians with research training. Although Engle found that “few men with
these backgrounds are yet ready . . . theirs is the promise for the future”
(Taylor, 1961, p. 116).

In an attempt to determine what changes had occurred since its original
survey 5 years previously, in 1959, the AGS committee sent a second
questiomraire to 106 departmental chairmen. Eighty-five percent of respondents
replied that their department was actively engaged in developing future workers
and/or  investigators in obstetrics and gynecology (Taylor, l%l) but the number
of investigators was not given. Half of the chairmen agreed about the need for
basic science fellowships, and two-thirds believed that there should be more
space and money for research. Overall, the consensus was that they needed
“more and better basic research” and “more facilities” uaylor,  1961).

A handicap that had been noted in the development of first-rate research
programs in departments of obstetrics and gynecology was the scholastic
standing of students choosing the specialty. The report included an independent
study of students’ specialty selection. Students entering obstetrics and
gynecology tended to be “intellectually less able than those attracted to the other
major [specialties]” (Taylor, 1961, p. 39). In addition, a questionnaire sent to
515 students at 11 medical schools who were to graduate in 1959 revealed that
half of the students entering obstetrics and gynecology were from the lower third
of their class, with few candidates (15 percent) from the upper third and only
the rare individual from the top 10 percent (Taylor, 1961). Moreover, 40
percent of departmental chairmen said that lack of ideas, energy, and motivation
were the chief factors limiting the research efforts of their departments (Taylor,
1961).

The AGS committee consequently recommended the following: (1) more
emphasis on research, improved facilities, and increased funding; (2) creation
of research professorships in obstetrics and gynecology; and (3) “the
development of large numbers of individuals skilled in clinical obstettics  and
gynecology and in the technique of laboratory research” (Taylor, 1961. p 243).
Committee members noted that their emphasis on research was not originally
intended but that they had found that research was the area in which the range
of excellence was “perhaps the greatest, and it is in respect to research that
comparisons can be most easily made.” In addition, they stated that “it is upon
the success or failure in this field that the prestige of academic obstetrics and
gynecology most depends” (Taylor, 1961, p. 144).

The long-term impact of this report is not easy to assess. On the one hand,
the departments at Columbia University and the University of California at Los
Angeles (where two of the three subcommittee &airs were chairmen) continued
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to grow  and prosper. In addition, obstetrics and gynecology departments in
other research-intensive institutions, such as Johns Hopkins, the University of
California at San Francisco, the University of Texas Southwestern, Yale, and
several others, flourished. The report also played a vital role in the
establishment, two decades later, of the Kennedy-Dannreuther fellowship
program. On the other hand, it would appear that in most aepartments  of
obstetrics and gynecology, the conclusions of the report fell on deaf ears.

American Association of Ohstetri~  and
Gynedogists  Foundation
scholarship Program

Since 1984, the American Association of Obstetricians and Gynecologists
Foundation (AAOGF),  the philanthropic arm of the American Gynecological and
Obstetrical Society (AGOS), has supported outstanding young obstetrician-
gynecologists for 2 years of postresidency (and/or postfellowship) research
training. The Foundation of the American Association of Obstetricians,
Gynecologists, and Abdominal Surgeons (as the organization  was originally
called) was established in 1929 with funds raised by members. Subsequent
bequests to the foundation by James Kennedy of Philadelphia and Walter T.
Dannreuther of New York increased the endowment substantially. In 1981, the
American Association of Obstetricians and Gynecologists merged with the
American Gynecological Society to form AGOS, with the AAOG Foundation
continuing as an independent entity. Donations by AGOS members, as well as
a substantial bequest from the estate of J. Bay Jacobs, have further increased the
foundation’s endowment.

In the 197Os,  the foundation worked to improve undergraduate and resident
education in obstetrics and gynecology, and in 1983, it began to suppott  research
training in the specialty. The purpose was to help individuals who would
conduct research, serve as role models to other potential investigators, attract
more research funds, and improve the status of academic obstetrics and
gynecology (Mitchell, 1990). Initially (in 1984),  the foundation supported one
Kennedy-Dannreuther fellow for two years. From 1985 to 1987, it annually
supported two trainees, and since 1988 it has supported three trainees per year.
In 1987, the Burroughs Wellcome Fund joined the AAOG Foundation in helping
to support one fellow for 2 years. In 1989, the appellation AAOG Foundation
Scholar was given to individuals in the program.

Iuitially,  fellows received a stipend of $35,000 per year. In 1990, this was
raised to $40,000 per annum, with the stipulation that the institution add at least
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$15,000 per year. Applicants for this 2 year award must have completed at
least 1 year of their residency, be allowed to devote 90 percent of their time to
laboratory or clinical investigation, and have demon&rated a long-term
commitment to research and academic obstetrics and gynecology. In addition,
beginning in 1988, the AGOG  Foundation joined in helping to support the
Reproductive Scientist Development Program (see below).

Establishment of the AAOGF Scholarship Program occurred in part because
of the perceived need for research-trained obstetricians and gynecologists.
Several surveys that had been conducted earlier indicated that 200 to 300
individuals per year were required to fill positions in academic obstetrics  and
gynecology (Messer  et al., 1979; Pearse et al., 1981). In addition, some leaders
recognized that increased emphasis on clinical subspecialty training was, in
effect, decreasing the laboratory research expertise of young academicians.
These factors, coupled with a sense that obstetrician-gynecologist investigators
were becoming less competitive in obtaining research funding, helped to
persuade the Kennedy-Dannreuther Committee of the need for increased
emphasis on basic research in departments of obstetrics and gynecology.

Other Fouudations  and PharmaceuticaI Companies

American  College of Obstetricians and Gynecologists

The primary professional organixation for obstetricians and gynecologists,
the American College of Obstetricians and Gynecologists (ACGG)  supports and
administers several programs and fellowships for basic and clinical research
training. For example, ACOG  helps to support one of the Reproductive
Scientist Development Program award- (see below) and administers several
fellowships sponsored by pharmaceutical companies. These include the
C&a-Geigy  “Fellowship for Research in Endocrinology of the Postreproductive
Roman,” and two Grtho  Pharmaceutical Company “Academic Training
Fellowships” (see Table A-S).

Society  for Gynecobgic  Investigation

organized in 1953 by a small group of investigators in departments of
obstetrics and gynecology, the Society for Gynecologic Investigation (SGl)  has
developed into probably the premier research organimtion in the reproductive
sciences (see L.ongo, 1983). Throughout its history, the SGI has fostered and
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promoted a spirit of inquiry in departments of obstetrics and gynecology; it has
also served as a forum in which young investigators in both and clinical
reproductive sciences could present their work. It has not supported research
projects of research training. In 1989, the SGI  council voted to help support the
Reproductive Scientist Development Program, and currently is working to
supply matclliug funds (see below).

TABLE A-S: Private and Combined Private/Federal Fellowshipsand Awards
in the Reproductive Sciences

Institution/ Amount Duration Nnfial
Foundation Purpose ( D o l l a r s )  CyeW year

American  Association of
Obstetricians and
Gynecologists
Foundation/American
Gynecological and
Obstetrical Society

Basic
research
ill
reproductive
sciences

40,ooo  2 2-3

American  College of
Obstetricians &
Gyntxologists
ClBA

EthiiXNl

Ortho Academic
Training
Fellowship

Study the 25,ooo  2 1
endocrinology
of the post-
reproductive
woman

Study 20,ooo  1 1
innovations
in gynecologic
surgery
Improve 30,ooo  1 6
Ski&ill

basic research/
training/health/
care delivery
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TABLE A-S (Continued)

hlStitUtiOIl/

Foundation

Berlex Foundation
Scholar Award

Amount Duration M&x!
(Dollars) (Years) Year

Reproductive 50,000 1 l-2
medicine + 10,m

International  Research
Fellowship

Human repro-  75,ooob  2-3
reproductive +15,oo(y +3
research

3-4

Burroughs Wellcome

Reproductive Scientist
Training Program

NIHINICHD,  AAOGF/
AGOS, ACGG, APGO,
AFS. GvnoPhama

support  for 35,000 2 1
one AAOG
fellowship
Cell and 50,000 2-3 3-4
llKkXllar +1o,m +3
biology in the
reproductive
sciences

NOTE: NIHINICHD  = National Institutes of Health/National Institute of Child Health and
DW&pment.

‘For research supplies.
bIncludes  travel funds.

Be&x Foundation

Beginning iu 1988, the Berlex Foundation has made one or two awards per
year to Berlex “scholars.” The award ($60,000 per year-$50,000 in stipeud
monk% and $10,000 in laboratory support) is made to a clinician-investigator for
work on a clinically related research project in reproduction (see Table A-5).
In addition, the foundation supports an annual In&national Research Fellowship
in human reproduction for a senior investigator.
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Reproductive !Sclentist  Development Program

The idea of the Reproductive Scientist Development Program arose in the
mid-1980s from concerns about the quantity and quality of basic research
conducted in departmeats  of obstetrics and gynecology by clinicians. In
September 1986, at the time of the annual meeting of the American
Gynecological and Obstetrical Society, an ad hoc group met to discuss
development of a research training program for gynecologista. This group
included representatives from the American College of Obstetricians and
Gynecologists (ACOG),  the American Gynecological and Obsteuical  Society
(AGOS), the Association of Professors of Obstetrics and Gynecology (APGO),
and the Society for Gynecologic  Investigation (SGI). The group outlined several
goals and objectives for the program: the securing of both input and iinancial
assistance from the leading organizations in obstetrics and gynecology; training
for clinicians in excellent basic science laboratories; at least 5 to 6 years of
research training (2 or 3 years in the laboratory and 3 years in a department of
obstetrics and gynecology to become established as an investigator); and
selection of outstanding candidates who had completed a residency in obstetrics
and gynecology and had a long-term commitment to research.

In May 1987, the ad hoc committee submitted an application to the National
Jnstitutes  of Health (NM)  for a multidisciplinary, multi-institutional program to
tram obstetrician-gynecologists as physician-scientists. The program emphasixed
cell and molecular biology and related fundamental sciences; its overall goal was
to identify the brightest and best individuals in departments  of obstetrics and
gynecology and to provide them with basic science lonowledge and shills.
Specific objectives of the training program were as follows: (1) to increase the
awareness and the attractiveness of a career in investigative academic obstetrics
and gynecology among potential academicians; (2) to facilitateresearchtraining
of obstetrician-gynecologists in the basic biomedical sciences; and (3) to
stimulate the retention and maximal productivity of trainees by guaranteeing
their placement as faculty members in a medical school department.

Reginning  in 1988,3 to 4 individuals per year have embarked on this 5 to
6 year rigorous training program in celhrlar  and molecular aspects of
reproductive science. As of July 1991, 12 individuals were in the program
(Table Ad), which is jointly funded by NIH and several private groups. These
latter include the American Fertility Society, the APGO Council on Resident
Education in Obstetrics and Gynecology, Ethicon,  Inc., and GynoPharma,  Inc.
Each of these groups provide “matching” funds for one trainee.
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TABLE A-6: RSDP Trainees and Their Support for Full Time Laboratory
Inveatiaation: 1988 to the Present

Trainee Year(s) sponsoring Inst. Source of support?

SetsukoK.Chambers 1988-1990 Yale University
Karen P. Beckennau 1988-1991 Wash&ton Univ.

Thomas J. Musci 1988-1991 University of CA/SF
Deborah A. Driscoll 1989-1991 University of PA

James H. Segars, Jr. 1989-1991 Natl. Just. of Health
John Yeh 1989-1991 Harvard University
Robert A. Kaufmaun 1990-1992 Wayne State Univ.
Karen K. Smith-McCuue  1990-1992 University of CA/SF
Susan A. Arnold-Aldea 1991-1993 Harvard University

Kimberly K. Leslie 1991-1993 univ. of Colorado
John L. Mershon 1991-1993 Univ. of Cincinnati
Michael C. Suabes 1991-1993 Baylor Cal. of Med.

ACOG
AGGSlAAOGFdu.

(1988-1990)
Gynophaxma, Inc.
Natioual Jnstitutes

of Health
Am. Fertility Sot.
APGo/cREOG
ACOG
AGOSIAAOGF
Johuson&Johusou

Medical
APGo/cREOG
AFS
Gynopharma, Inc.

NOTE: RSDP = Reproductive Scientist Development Program.

me source of support for all individuals includes NIH.

Problems of Research Training

General Problems

As noted  earlier, the training required to be a first-rate specialist/
subspecialist in obstetrics and gynecology and to gain scientific expertise is
lengthy and arduous. Some general questions include the following: To what
extent does one lose research potential by the end of a residency and/or
fellowship? How can one create interest among the “brightest and best”
students, residents, or fellows in many departments that lack role models? In
addition, it is unclear to what extent potential applicauts  are aware of the
opportunities in academic research and the training programs that are available.
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Probkns in EstabIisbing  a Research Program

To obtain adequate funding for research programs, departments and
individuals must compete nationally. In many instances, uncertainties of funding
cloud the attractiveness of an academic career.

As pointed out by Movsesian  (1990),  because the average duration of an
NIH grant is about 4 years, new physician-scientists face the challearge  of three
consecutive cycles--an initial review and two competitive renewals to obtain
continuous funding over a 10 year period. At NICHD, 1989-1990 success rates
were 16 percent for new ROl applications and 22 percent for competitive
renewals. Of course, an investigator can increase his or her chances of success
by submitting more than one application for each award. Movsesian  has
calculated that a minimum of 18 applications would be required to ensure a 50
percent chance of funding through three cycles. If each cycle resulted in a grant
that lasted 4 years, this translates into an application submitted every 8 months
(Movsesian,  1990).

With the increasing professionaliration  of research, one must be a full-time
investigator to remain competitive. The physician-scientist will find it
increasingly difficult to stay at the forefront of the field and still care for patients
any more than a minimal amount of time. Thus, a critical need is a supportive
environment-the departmental chair, colleagues, and the dean of the physician-
scientist’s institution or school must protect the beginning investigator and
provide financial and moral support. The pressure to generate income too often
means that the young physician-scientist or clinical investigator is required to
perform services, at the expense of research. And yet, for the young
investigator financial support is critical. Although the active research program
is the sine qua mn of an academic department, few departments can afford such
a program without outside support.

Manpower in Academic Obstetrics and Gynecobgy
Current Status and Future Needs

Recent History

Because consideration of research training in the reproductive sciences must
be viewed in the context of academic obstetrics and gynecology in general, it is
appropriate to consider the recent history of departmental human resources and
projections for the future.  Several studies provide data on the number of
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specialists and subspecialists in American medical schools during the past two
decades. Of about 30,000 obstetricians and gynecologists in the United States
in 1990, about 8 percent, or 2,500, were in academic medicine (Table A-7).
For academic obstetrics  and gynecology this represents an increase of about 45
percent since 1980 (Peruse et al., 1981; Pearse  and Graham, 1991).

On the basis of these studies, several trends are apparent (Table A-7). The
number of faculty per school shows strong, steady growth from 1%5 to 1975,
accelerated growth from then until 1980, a relatively constant level from 1980
to 1983, and renewed growth from 1983 to 1990. Despite the 1980-1983
plateau, the overall growth rate for the last seven years has been essentially
constant at 4.1 percent per annum. This correlates well with the growth from
1%5 to 1980 and thus with the general increase over these years. Between 1977
and 1990, the number of academic subspecialists has grown steadily, but during
the past 7 years this growth has occurred at a slower rate than that of the
general faculty (Table A-7).

The data on researchers per school am not as complete or well defined. As
of 1990, of the total M.D. members of departments  of obstetrics and
gynecology, about one-third (789 of 2,287) were engaged in research, chiefly
clinical (Table A-7). Of these, perhaps 5 to 10 percent conducted basic
research. The data included all those who committed 20 percent or more of
their time to research and comprised both physician investigators and Ph.D.s.

The Future

The outlook for academic obstetrics aud gynecology during the decade of
the 1990s is mixed, and several scenarios are possible.

To what extent research in departments of obstetrics and gynecology will
expand during the years ahead depends to a great degree on the funds available
for clinical and basic investigation and on the manpower available to compete
successfully for funds. As noted in the 1991 manpower study by Pearse and
Graham, most department chairmen voice a “need” for more researchers (a total
of 436 during the next 5 years),  although no distinction was made in the need
for physician-scientists versus the need for clinical investigators.

The situation for physician-scientists is even less clear. On the one hand,
it would appear that many more physician-scientists and clinical investigators are
essential, both now and in the future. On the other hand, slower faculty growth
or limited funding may decrease the opportunities for new physician-scientists.

Assuming that, at the outside, one-thud (about 40) of obstetrics and
gynecology departments are feseafch  intensive; assuming each can support 5 to
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8 physician-scientists (to have a critical mass of such investigators), a total of
300 physician-scientists (i.e., 7.5 for each department) would be deployed in
such department. In addition, if each of the 40 departnreats  in the middle tier
of research had 2 to 3 physician-scientists, that would equal another 100 such
researchers (i.e., 2.5 each). This scenario projects a need for about 400
physician-scientists in departments  of obstetrics and gynecology. Available data
(ROl  recipients, SGI membership, etc. suggest that there are only about 70
reproductive physician-scientists in wts around the country, many of
them are deplrrtment chairs or division chiefs and/or soon to retire. A gap thus
exists between the current supply of physician-scientists and an “ideal” number
for the specialty.

The development of about 12 first-rate physician-scientists per year (the
current level) would yield 120 in 10 years. Although that number would have
quite an impact on departments of obstetrics and gynecology, it falls far short
of the need. Moreover, not every trained individual will proceed to an
investigative career. As Smith (1989) has emphaskd,  the creative scientist is
not necessarily the one with the most intelligence or the one who works the
hardest. Some very bright individuals are ineffective scientifically, while others
less intellectually gifted are highly productive. This disparity may present
problems in identifying and selecting for training the most promising individuals.
Smith has also counseled that in view of the long training period and other
variables, it is “more prudent to overshoot . . . than  undershoot” the needed
numbers (Smith, 1989, p. 111).

During the past several decades, key discoveries in fundamental and
Clihll research have led to a revolution in the reproductive sciences. Work on
on understanding biological functions now occurs on the cellular and molecular
levels, and with the technological tools now available, opportunities for further
advances have never been more promising. The potential to expand knowledge
and understanding of reproduction and improve health care for women and
infants is enormous.



TABLE A-7: Manpower in Academic Obstetrics and Gynecology: 1965-1990

Item 1965” 1970” 1975’ 1977b 1980” 1983* 1986” 1996

Number of
schools

Total faculty
Ph.D.s

Total faculty/school
Subspecialists

(% of M.D. faculty)
Subspecialistalschoolss

Maternal/fetal
Oncology
Reprod.

endocrinology

61 78 104 119 123 129 132 136

1,556 2,032
232 270
(14.9%) (13.3%)

6.4 8.8 11.3 13.2 16.4
214 368

(17%) (23 W)

1.3 1.8 2.0 2.5 3.1
1.3 1.4 1.6 1.7 1.8
1.2 1.4 1.6 1.7 1.8

2,088
304
(14.6%)
16.2

(28;;

2,421 2,952
381 441
(15.7%) (14.9%)
18.3 21.6

581 741
(31%) (32%)

Vacancies/school
Additional faculty

next 5 yearsh
(% increase)

2.0 1.6 1.5 2.6 2.3
708 701 762 771 1,039

(46%) (34%) (36%) (32%) (35%)



Faculty involved
in research

Total

M.D.
Ph.D.

Faculty involved in
research/school

Additional research faculty
next 5 yearsh
(%&ease)

998 1,558 1,195
(46%) (64%) (34%)

789
(100%) (92%)

7.7 11.7 10.3

525 485 436

(53%) (31%) (36%)

Speilacy et al., 1977.
bMesser  et al., 1979.
‘Pearse  et al., 1981.
dPearse  et al., 1985.
“Pearse  et al., 1987.
‘Pearse and Graham, 1991.
8Figures  indicate number of subspecialists  Per school reporting subspecialists.
hProjected increase.
‘In the 1983 and 1986 studies, the amount of time was not stated. In the 1990 study, thii was 20% or greater.
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Nonetheless, many would argue that the past and present contributions of
obstetricians and gynecologists to these advances are not what they should be.
In fact, many leaders in reproductive research maintain that the quantity and
quality of research in departments of obstetrics and gynecology are totally
inadequate, and prospects for future improvement are dim. Thus, a challenge
for obstetrics and gynecology is to increase and improve research and research
training in the reproductive sciences. The following is intended to outline some
fairly obvious yet important points that derive from the above analysis.
Although most of what follows applies to physician-scientists, much of it also
applies to clinician investigators.

Importance  of Research Training in the
Reproductive Sciences

Research training programs contribute to the nation’s scientific capital of
new insights, innovations, and paradigm  shifts by promoting the flow of
well-trained young scientists into research careers. Such training provides
unique preparation for identifying research opportunities related to human
diseases. Many of the challenges of clinically related researchcannotbemetby
M.D.s employing Ph.D.s to do their laboratory work. Neither will many of the
conundrums of the field be solved by scientists who lack a clinical background.
This effort will require well-trained, first-rate physician-scientists and clinical
investigators who bring both their clinical perspective and insights and their
scientific skills to the new challenges of reproductive science. Thus, academic
obstetrics and gynecology must propagate the physician-scientist and provide an
environment of nurture and support.

Because improved research training leads to increased scientific competence,
over the long term it will lead to improved quality of research. Such career
development, however, should not be left to happenstance. The number of
obstetrician-gynecologists who apply for and receive NIH research grants is
unacceptably low. A vital mission for the specialty is to educate additional
reproductive physician-scientists.

Because of the long training period required for a physician-investigator,
current and future needs must be carefully considered. Unfortunately, there are
no firm data on which to make such projections.
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Centers  of Excellence

By definition, a research-intensive department contributes important basic
and clinical discoveries to the reproductive sciences. It also serves as an
“ecological habitat” for physician-scientists and clinical investigators. Finally,
it is au environment in which medical students and house staff are stimulated
to seek an academic career.

Because the university is the locus of most reproductive researchtraining,
the effectiveness of that experience depends on the availability of qualified
faculty research mentors. Thus, the loop of mentors working with trainees who
in turn become mentors must be preserved and enlarged. It is evident that,
however desirable it might be, each of the 12O-odd  departments of obstetrics and
gynecology in the country neither can nor will make a major commitment to
research. Nonetheless, in addition to the current doxen or so research-intensive
departments, more centers of excellence must be developed. Forty such
departments would only represent one-third of the total, yet could have an
enormous impact on research and research training. For such centers to develop
will require the leadership of visionary, hardworking chairmen/chaixwomen and
division heads with research experience and a commitment to such an agenda.

Discovery  of Potential Physician-scientists

Physician-scientists and clinicsl investigators for the reproductive sciences
areoftenattractedto research as medical students or residents. Indeed, many
students choose their residency on the basis of possibilities in this regard. In the
past, the majority of such individuals have come from a handful of
research-intensive departments (see later Addemdum). Mechanisms are needed
to identify potential physician-scientists and to make more college students,
medical students, and residents aware of opportunities and career paths in the
reproductive sciences.

Residency-Fellowship Training

The clinical training of an obstetrician gynecologist subspecialist requires
6 or 7 years after award of the M.D. degree. Postdoctoral training in basic
research requires an additional 3 or more years in the laboratory. Clinical
investigator traiuiug demands at least 1 or 2 years in addition to the subspecialty
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fellowship. Combining these learning experiences to educate a physician-
scientist or clinical investigator is thus a lengthy, demanding process.

Resear&Trainbg

Development of a physician-scientist requires a committed individual, an
outstanding mentor, an appropriate training duration, a learning environment
with increasing responsibilities, and an in-depth rigorous research experience.
An effective training program requires a minimum of 2, and preferably 3, years

in the laboratory with 90 percent or more time devoted to research (IOM,  1985;
Lenfant, 1989). Such programs should be structured with increasing
responsibility. In addition, the trainee should maintain a close relationship with
his or her mentor to inculcate the value system appropriate to the conduct of
scientific research. Its developers hope that the Reproductive Scientist
Development Program can serve as a model in this regard.

Post-Research Training

Perhaps the most critical period for the developing physician-scientist (and
clinical investigator) is that of emergence from the status of a graduate student
to that of an independent investigator. Such individuals must be provided with
the right conditions for growth and development. These may include relief from
debt and a reasonable income, guaranteed research support for 3 to 5 years,
restricted clinical responsibilities, and freedom to concentrate on one’s field of
interest.

Clinical Investigators

The clinical investigator plays a key role in designing, conducting, and
interpreting clinical trials, metabolic studies, drug evaluations, epidemiologic
studies, and related research. There is consequently a need for more and better
trained clinical investigators in obstetrics and gynecology. Leaders of sub-
specialty training programs and those responsible for their certification should
work to improve meaningful research opportunities for subspecialty fellows.
This will require looking beyond the ever-expanding t.echnological arena to
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increase training in epidemiology of reproductive problems, biostatistics, clinical
research study design, clinical trials and protocols, and other such topics.

The Role of private Foundations

The Markle Scholarship Program had an impact on the quality of academic
medicine far out of proportion to the money it provided. Although this effect
was particularly apparent in departments of internal medicine, pathology,
pediatrics, and general surgery, it could also be seen in departments of obstetrics
and gynecology. In addition, the Josiah Macy,  Jr., Foundation and the
programs of the Ford, Mellon, aud Rockefeller foundations helped to strengthen
some of the more research-iutensive departments of obstetrics and gynecology.
These programs demonstrated that a relatively small amount of money can have
a significant impact in a field. As Smith (1989) has noted, the cost of training
is extremely low in comparison with the ultimate investment in the scientific
research of those who are supported.

Private foundations and health-related corporations must collaborate in this
enterprise.  Industry and pharmaceutical companies profit from the discoveries
of graduates of research training programs aud should help to support such
research training.

Follow-Up

An essential element of training the physician-scientist is long-term
evaluation. Despite the enormous effort that has been put into researchtraining,
relatively little thought has been devoted to the outcome of training, or how the
process could be optimixed.

Tracking mechauisms should follow the progress of trainees. In addition,
a system should be established to review and assess periodically whether goals
of the programs are being met. Such evaluations will build a body of
knowledge in an area that, as yet, is still poorly understood.

Conclusion

As noted on a previous occasion, “the challenge that lies before us is to not
rest on past achievements, but to look to the future. The problems we face are
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to use the future  wisely, to use our talents wisely, and to use our funds wisely”
(Longo,  1988). Training young obstetrician-gynecologists to pursue scientific
problems at both the fundamental and clinical levels promises to continue to
enlarge our understanding of all aspects of reproduction, including improved
care for women and children.

Addendum:

Results of Survey of Fomer  Scholars,
Macy  Fellows, and RCDA Recipients

Only a few obstetrician/gynecologists have been Markle Scholars, Macy
Fellows or have received Research Career Development Awards (see Table A-4
and A-5). In general, these individuals have achieved, or are continuing to
achieve distinction in the profession. To obtain additional insights into the
factors that influence physician-scientists in obstetrics and gynecology to choose
a career in research and to identify the ingredients of a successful research
program, the author sent a short questionnaire to each living
obstetricianlgynecologist  who was a former Markle Scholar (MS) or Macy
Fellow (MF), or who had received a Research Career Development Award
(RCDA) since 1975. Survey questions are given below. About half of the total
group of these individuals replied (8 of 15 MSs, 8 of 10 MFs, and 7 of 8
RCDAs)  for a total of 22 (one individual was both an MS and MF). &cause
the responses from individuals in three groups were so similar, they will be
treated together. What follows is a summary of their responses with selected
excerpts.

GeneralBackground

1. During what years did you hold your scholarship or fellowship? For
Markle Scholars, this was from 1951 to 1974; for Macy Fellows, from 1956 to
1966; and for Research Career Development Award recipients, from 1975 to
1989.

2. What was the subject of your research  or scholarship during that
period? Respondents were fairly evenly divided between reproductive
endocrinology and maternal-fetal medicine (about 40 percent each) with a few
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individuals in oncology and other areas such as anatomy or immunology of
reproduction.

3. what individual or individual was most important in aflecting  your
decision  to enter academic medicine? In what capacity did you know him or
her? Almost without exception, the respondents gave the names of one or two
key figures in obstetrics and gynecology who inspired them to excel. These
included Allen C. Barnes, Nicholson J. Eastman, Charles H. Hendricks
(mentioned by 3 persons), Arthur Hertig, William C. Keetel,  Harry
McGaughey,  Joseph L. Seitchik, and Howard C. Taylor. In the reproductive
basic sciences these included Leslie B. Arey, Donald H. Barron, and Ernst
Knobil. Most of the respondents were either medical students or residents in
about a dozen of the most research-intensive departments of obstetrics and
gynecology when they came under the influence of these individuals.

4. At whatphase of your career &you make this  decision? Again, about
half of the respondents made their career decision while a medical student, and
the other half while a resident. None were fellows. This result agrees with an
Institute of Medicine report (1983) that decisions for a research career are often
made in medical school (see also Burns, 1984, and Cadman, 1990).

5. Whatfactors were most important in making that &&ion?  The most
common responses were the challenge of problems solving and intellectual
stimulation and the desire to use newer approaches to solve biological questions
in reproduction. One person recalled the stimulation received Erom Alpha
Omega Alpha (national medical honor society) monthly meetings.

Scholarly Productivity

1. Please provide names and academic appointments of research fellows
(both M.D.s  and Ph.D.s) whom you have trained.

2. List your major research grants, NIH, and other.
3. Please list your other awards, honors, and distinctions. (for the above

three questions you may wish to sent me a copy of your C.V.)
4. What do you regard as your greatest contribution to academic

Obstetrics and Gynecology? Replies to this last question centered on the theme
of interesting students, residents, and fellows in research in obstetrics and
gynecology. One person expressed it as “fostering curiosity in young people,”
while another phrased it as “not killing the dreams of the young! ”
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Research Training in Obstetricf and Gynecology

1. Many individuals distinguish between physician-scientists doing basic
research in a clinical department and clinical investigators who perform more
patient+Xiented research. Do you believe that distinction should be made?
Among respondents to this query, 15 states yes, 5 no, and 3 were of no opinion.
there were no discernible differences in response by individuals in the three
groups.

2. If so, what is your perception of the cunent status and funue needs of
physician-scientists in academic Obstetrics and Gynecology? Despite the lack
of unanimity of opinion to the previous question, the overwhelming response to
this query was that there is a need for more clinical and basic science
researchers, and a great need for 2 to 3 year “junior scientist” post-s&speciality
fellowships in both basic science and clinical research. One individual stated the
need as 400 to 600 such investigators for the 130 or so medical schools.

3. What do you believe to be the key elements in training physician-
scientists? The points mentioned by respondents included good role models, a
mentor who stimulates one to excel, broad-based laboratory experience, and
protected time for research. Without exception, the respondents mentioned the
need for stable financial support.

One respondent also suggested that medical schools should reserve some
admission positions for applicants who already have a doctoral or at least
adV8IlCd research training. He also suggested that more medical students
should be exposed to physician-scientists in departments of obstetrics and
gynecology, so that potential recruits will be imbued with the excitement of
research, problem solving, and research opportunities in reproduction.

4. What do you believe to be the major problems in training new
reproductive physician-scientists? Again, without exception, all respondents
stmssed the importance of money, both increased grant monies and stable
funding for the long-term in research. Other issues mentioned included: the
problem of relatively few academic departments being truly committed to
research, the financial  disparity between research and clinical practice, inherent
conflict between clinical activity and fundamental research, “time consuming
academic bureaucracies, ” and the “Lorelei-like  attraction of private practice.”

5. What lessons would you care to share vis-a-vis research training in our
specialty? What suggestions would you make as to how the needs for physician-
scientists in obstetrics and gynecology can be met? Overall, there was a
consensus on the seriousness of the problem, in that the specialty needs many
more physician-scientists and clinical investigators. A key issue here was the
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need  for increased funding for both research and research training. Several
individuals suggested reviving something similar to the MarklelMacy scholarship
programs to provide adequate support for the fellowships and training. One
person emphasized that one must “do research you enjoy in an area that will be
viable and that will sustain you for forty years, and stay current.”

Others stressed  the need  for more centers of excellence and more
department chairs who are commuted to academic reseamh. A typical reply was
the following:

“Presently, most departments of obstetrics and gynecology do
not have adequate research teams for training physician-scientists. The first
priority should be directed toward creating such teams through
developmental grants. Emphasis should be placed on encouragiug  young
investigators to delve into new areas of research. A mix of M.D.s and
Ph.D.s with dual appointments should also be encouraged. Developmental
grants could be limited to 5 years or so, after which the group should apply
to the regular funding agencies. ’

Two other issues are of significance: Deans of medical schools,
chairpersons, or directors of obstetrics and gynecology departments
should be sensitized to the issue of the critical shortage of physician-
scientists within the specialty. They should be encouraged to support
more basic research within the clinical departments.

Several respondents stressed the need to either create a sepamte residency-
fellowship track to train physician-scientists, with perhaps a Ph.D. option, or to
modify subspeciaty training by including more research. One person stated that
“presently, subspecialty training emphasizes clinical competence and does not
prepare the individual for competitive basic research funding. Most residents
elect to pursue the recognixed  subspecialty because tbis is the only option opened
to them. *

Finally, a particularly thoughtful respondent mentioned that we “need a
value system that rewards academic productivity. ”
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NATIONAL INS= OF HEALTH SuppoRT
OF RESEARCH IN DEPARTMENTS OF

OB!WETRICS  AND GYNECOLOGY’

ROBERT A. WALKlNGTON

The National Institutes of Health (NIH)  is the major supporter of biomedical
research conducted in the nation’s universities and medical schools. In 1989,
60 percent of funds for biomedical research in academic institutions came from
NIH, compared with 8 percent from private, non-profit sources and 6 percent
from industry.’ In medical schools, over 75 percent of funds  for sponsored
research comes from the federal government, the majority from NE-I.* NIH
support in FY 1989 included over $500 million for clinical trials, $245 million
to support research training, $90 million for career development awards and
$120 million to support beginning researchers.3 Since it is peer reviewed in
national competition, NIH support is considered a standard of excellence. For
this reason it can be used to leverage other support: from the community, from
private sources and from industry.

For more than a decade there has been concern that clinical research  is not
adequately supported. This is thought in part to be because physician-scientists
are relatively unsuccessful in winning NIH peer awards. The following
comments are indicative of interwoven concerns.

‘This paper was prepated  for the Institute of Medicine, Commithz  on Rae-arch  Cepabiities  of
Academic Departments of Gbstetrics  and  Gynecology.

269
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“Whether for lack of time, expectation of greater funding, more ability
to control variables or other reasons, the physician-investigator has
turned away from involvement in human research. Obtaining funding
for human studies is considered so difficult that many investigators are
discouraged and in some instances, bitter. *

“Concerns  of insufficient access to research support have been voiced
by a variety of individual surgical investigators. Frustrated by a
perceived inability to successfully compete for NC1 grant support,
some surgical oncologists have criticixed  aspects of the current NC1
peer-review mechanisms for awarding grants. “’

“It is essential to understand that in 1988 it is effectively impossible for
an individual investigator to obtain NIH funding for human
investigation. n6

“If I leave here (Intramural Program) I will leave research” muse
its impossible to get a grant for clinical research].’

“Friedman told the board that clinical investigators do complain that is
very difficult to get ROl grants: ‘The perception is that they receive
poorer priority scores and infen’ funding’, he remarked. ‘If one looks
at., .wmparisons  by program.. .it’s evident, that year by year, there are
inferior fuading rates for the clinical proposals compared to the pre-
clinical proposals’ Friedman stated. ‘This does not indicate whether
the proposals are good or not’; ‘I would argue that some of them are
Cgood].  What we need is [the submission ofJ more good clinical
proposals.‘“*

The evidence to support these concerns is mixed. Different studies, using
different data bases and or time periods, have produced different results. A
study conducted at NIH in the early 1980s showed that between 1976-1981 only
63 percent of clinical applications were approved compared with 74 percent of
basic science applications. The study also found that approved clinical
applications received poorer priority scores than did those dealing with basic
research.9 M.D. applicants in 1985 had a higher disapproval rate (9.1 percent)
than Ph.D. applicants (6.8 percent). During the decade 19751985,  Ph.D.s had
consistently slightly better priority scores than M.D.s on competing ROI
applications.‘o  Recent NIH data, however, indicate that between 1987 and
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1989 M.D.s had slightly higher success rates than Ph.D.s in competing for
research-project grants,  of which the majority am ROls.”

A 1986 study indicated that between 1975 and 1985 the number of ROl
applications from M.D.s and M.D./Ph.D.s  increased by 30 percent, compared
with an increase of 83 percent in applications by Ph.D.s. The proportion of
new applications submitted by M.D.s dropped from 31 percent of total ROl
applications in 1975 to 25 percent in 1986.

There is also concern that the number of physicians in clinical research is
declining, though conclusive data are lacking.12’3*‘~‘sJ417  Particular con-
cern is expressed over the shortage of physicians involved in patient oriented
Clinical research. Reasons suggested for the decline include:

0 increasing indebtedness of medical school graduates;
0 increasing difficulty of maintaining competency in both science and

medicine;
l perceived  insecurities associated with extramural research funding for

cliuical  investigation;
l problems associated with financial soundness of academic departments

combined with increasing demands for faculty to engage in clinical practice;
0 expectations with less willingness to undergo relative deprivation;
l the paucity of role models and inadequate me&ring;  and
l curriculum deficiencies in medical schools.18

In addition to the general problems related to NIH support of clinical
research and the physician-scientist, specific concerns have been expressed about
the paucity of research conducted in departments of OB/GYN.  The IOM
Planning Committee for the current study concluded that departments of
OB/GYN  lagged in receiving support from NIH for research and speculated
that:

“possible causes related to the politicalization  of problems relating to
the status of the fetus, lack of organizational focus for reproductive
researchatNIH,thelackofanational consent  concerning  the ethical
issues raised by some reproductive research . . . there is also the
possibility that the absence of OB/GYN  presence in the NIH intramural
program results in a relative disregard of OB/GYN  research. “I9

NIH support appears  to be hindered by three iuterrelated  problems: 1) the
quality of the research being proposed 2) the nature of the research, and 3) the
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organizational  structure and management of NIH in general and with regard to
the review of grant proposals. There are a few studies that illuminate the
quality of OB/GYN  research, or research proposals: In 1986, research grant
applications (competing ROls)  from OB/GYN  departments had the poorest
average priority scores of nine clinical deparbnents  studied-a decline from FY
1979 when OB/GYN ranked in the middle (5th of 9) of the clinical departments
stud&Lao A study focusing on clinical oncology support from the National
Cancer Institute showed that between FYs 1980 and 1985 OB/GYN departments
had success rates substantially lower than departments of medicine, pediatrics
and radiology. While the success rated varied greatly from year to year, for 3
of the 6 years the rate for OB/GYN  was substantially lower than that of the
other departments. The decline in success rates between 1980 and 1985 was
greater for OB/GYN  than the three other departments studied.21

Annzumreofthe research intensity of a department is the degree to which
faculty are involved in research. A 1989 Association of American Medical
Colleges (WC!)  study, analyzed the distribution of full-time faculty of U.S.
medical schools who are principal investigators on NIH or Alcohol, Drug Abuse
and Mental Health Administration (ADAMHA) research awards by department
and degree. The study linked the AAMC Faculty Roster (1988)-w&  records
of NIH and ADAMHA research awards (FY 1987). This linkage allowed
awards made to affiliated hospitals to be credited to the appropriate department.
OB/GYN  departments ranked 1 lth of 17 clinical departments with 9.8 percent
of their faculty being principal investigators, compared with an average of 14
percent for all clinical departments. Examination of the data by the degree of
the principal investigator reveals that the discrepancy between OB/GYN  and
more research intensive departments can be attributed to the M.D. and
M.D.LE’h.D. fatuity. Ph.D.s in OB/GYN  departments are principal
investigators at a rate above the average for all clinical departments (Ph.D.s in
OB/GYN  departments ranked 6th of 17 clinical departments; M.D and
M.D/Ph.D.s ranked 12th). (Table B-l).=

According to a 1986 survey of academic manpower in OB/GYN
departments, almost all the Ph.D. faculty and 61 percent of the M.D. faculty
reported involvement in research. n A survey in 1990 asked faculty to indicate
if they spent at least 20 percent of their time in research. Although 92 percent
of the Ph.D. faculty indicated that they were so involved, only 38 percent



APPENDLX  B 273

TABLE B-l: Percentage of FuII Time Faculty in Clinical  Dqmhnents  Who
8te PIs on NIIUADMHA  Awards (1988)

Total FuII Time
Faculty Total M.D.s

Department No. %PIS No. %PIS

opthalmology 1,014 36.5 650 25.7
Neurology 1,637 23.9 1,101 18.4
Dermatology 365 22.5 291 20.0
Int.  Medicine 13,448 19.9 10,894 17.7
Pathology 1,152 17.0 656 13.9
Public Health 1,127 15.7 445 10.6
Other Clinical 69 14.5 21 19.0
GtoIaryngoIogY 543 14.2 2% 6.4
Pediatrics 5,724 13.4 4,503 11.9
Psychiatry 5,244 12.1 2,858 8.1
OB/GYN 2,265 9.8 1,687 5.9
Surgery 5,031 9.5 4,038 7.0
Radiology 3,884 8.3 2,786 3.2
Grthope.  Surgery 730 7.8 569 4.4
Anesthesiology 2,649 3.5 2,186 1.6
Phy. Med/Rehab. 548 1.2 341 0.9
Family Medicine 1,539 1.2 1,127 0.7

Total/Average 45,969 14.0 34,449 11.1
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TABLE B-l (Comirmed)

Total M.D.1 Total
Ph.D.s Ph.D.s

IkWtment No. %PIs No. %PIs

op-hiFY 61 39.3 245 69.4
Neurology 148 37.8 315 35.6
Dermatology 22 40.9 43 34.9
Internal Medicine 875 31.1 1,261 33.9
Pathology 122 25.4 280 22.1
Public Health 48 14.3 472 25.0
other Clinical 2 0.0 41 12.2
Gtolaryngology 28 25.0 171 27.5
Pediatrics 275 28.4 614 21.8
Psychiatry 197 18.8 1,728 20.2
OB/GYN 126 13.5 320 32.2
Surgery 268 17.9 540 25.9
Radiology 169 13.6 6 % 29.0
Grthope. Surgery 23 13.0 81 34.6
Anesthesiology 181 8.8 157 22.3
Phy. MedRehab. 18 5.6 97 6.2
Family Medicine 25 0.0 265 6.8

Total/Average 2,589 24.3 7,327 26.9

SOURCE: AAMC Medical School Faculty Roster (1988) linked with IMPAC
record of research grants (NH-I and ADAMHA)  and Contracts
(NH-I)  that received funds during FY 1987.

of the M.D. faculty were. 24 Because of differences in the wording of questions
the two surveys are not comparable. Roughly comparable data exist for
departments of internal medicine. A study in the early 1980s indicated a more
intense involvement in research of physician faculty in departments of internal
medicine than in departments of OB/GYN  in 1990, with 50 percent of internal
medicine faculty with an M.D. degree spending at least 20 percent of their time
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engaged in research. Seventy seven percent of the faculty with Ph.D. degree
spent at least 10 percent of their time in research.%

Although data are not available on the level of NIH support for research in
reproductive issues, or for women’s health in general, there are strongly held
views about the interest of NIH in those topics. It should be remembered that
human embryo research  caunot be supported by federal funds. The following
comments from letters from chairman of departments of OB/GYN  to the IOM
committee indicate some umcems:

“Funding  has been confused by the political turmoil surroundmg  sex
education, abortion and contraception. Because of this departments
must seek funding outside the federal government pharma~&cal and
equipment companies etc. or find clinical income to support research”.

“Funding has moved from NIH and NSF to pharmaceutical companies
with intereats in product development. Some types of clinical research
(sonographic studies of the fetus in utero) are impossible to fund
through NIH, despite their importance. These studies are conducted
with support from clinical income, but not at the standard of peer
reviewed funding”.

In addition to the political, and ethical ramifications of some areas of
OB/GYN research, many OB/GYNs  in medical schools believe that NIH lacks
interest in reproductive issues and women’s health in general. Again, comments
from some department chairmen indicate these concerns:

“Lack of NlH commitment to women’s health research is evidenced by
composition of study sections, no separate institute and few NIH
OB/GYNs”  .

“The governance of NM is neither responsive nor interested in
women’s issues. They will only act if they think they can direct funds
to other specialties. Au example is the lack of representation by
chairman of OB/GYN  departments in the governing councils of the
NIH. The NIH Advisory &umittees  are comprised of approxi-mately
3,056 individuals; of those only 26 are OB/GYNs  yet the most
common causes for admission to most acute hospitals are in OB/GYN.
I would agree with the GAO that arrogance and indifference summafize
the attitude of the NIH towards women’s issues and departments of
OB/GYN. The NIH is not “national” in that is not representative of
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the nation or its health issues, as more than half of the nation are
women”.

The data and beliefs cited indicate a need to examine more closely what has
been happening to OB/GYN  departments in the competition for funds, and a
need to imkate where one might seek change to improve the outcome.

NIH Support for OB/GYN  Research

“Federal funding of research in academic departments of OB/GYN  in
the United States has never been substantial and the situation is no
different today. wm

In FY 1978, the majority of federal support for OB/GYN departments came
from the Department of Health, Education and Welfare @HEW), now the
Department of Health and Human Services, with a small amount coming from
the Agency for Intemational Development. Of the money from DHEW, over
90 percent came from NIH with small amounts from ADAMHA and the Bureau
of Maternal and Child Health. The picture in FY 1989 was similar, with HHS
providing the large majority of federal support, and most of that coming from
NIH.

Figure B-l shows total NIH support for OB/GYN  departments in both
current and constant (1968) dollars. Growth in constant dollars has been
modest, from $7 million in 1968  to $12 million in 1989 (71 percent). Between
1%8 and 1989 OB/GYN  departments slightly increased their share of NH-I
funds-current dollar support to OB/GYN  departments grew by 570 percent
while overall NIH research support grew by only approximately 550 percent.
Between 1978 and 1989, support to OB/GYN  departments increased by
approximately 190 percent while overall NIH support grew by approximately
150 percent. The increased support of departments of OB/GYN  in the 1980s
is actually more impressive than the percentages indicate since the two institutes
providing the majority of the support the National Institute of Child Health and
Human Development (NICHD) and the National Cancer Institute @ICI)  both had
budget increases below the NIH average for the decade.
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HGURE  B-l: NlH support of departments of OBIGYN, current and constant (1968) dollanr.

SOURCE: Special tabulation by NM.

OB/GYN  departments received a fairly constant share of NIH f&is going
to medical schools-l.5 percent in 1968, 1.4 percent in 1978 and 1.5 percent
in 1989. OB/GYN faculty received approximately 2.7 percent of the
NWADAMHA  awards to clinical departments.* However, the departments
received slightly less than would be expected on the basis of size of faculty,
since OB/GYN departments had approximately 3.7 percent of the total full time
medical schools faculty and 4.8 percent of the full time faculty in clinical
departments in 1988.

It should be noted that these figures understate the actual finds going to OB/GYN departments.
This is caused by the fact that the NM data system does not allocate funds awarded to separate
administrative units to the department even though the research may be diitly related. Thus  if a
medical school has a center for reproductive research or population studies which is not
administratively part of the OBlGYN  department, research conducted in the center will not appear
in the depaltmental  total. However, there is no reason to believe this under repotting has increased
over time or is morz  common for OB/GYN  departments than for other clinical departments and thus
should not effect longitudiil or cross department comparisons.
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NICHD has been the major NIH supporter of OB/GYN  departments,
providing 69 percent of support in 1968, falling to 56 percent in 1978, returning
to 69 percent in 1989. Support from the NC1 fell from 31 percent in 1978 to
9 percent in 1989, although in 1989 it was still the second largest NIH funder
of OB/GYN  departments. The National Institute of Allergy & Infectious
Diseases (NIAD)  increased its support of OBIGYN  departments, mostly because
of a $1.7 million contract to study prenatal transmission of HIV. The Heart,
Lung and Blood Institute (NHLBI)  and the Division of Research Resources
@RR) also showed major increases, the latter due largely to a grant and a
cooperative agreement with Emory University for “support of animal resources
available to all qualified investigators without regard to scientific disciplines or
disease orientation. ” (Table B-2).

TABLE B-2: NIH Support of Departments of OB/GYN  By Institute, FYs
1968, 1978, 1989

Institute 1%8 1978 1989

NICHD $4,793,336
NC1 823,276
NHLBI 213,314

NIADDK
NIDR
FIC
NIGMS
NIDCDS

898,441
16,000
10,661
73,265

DRR
NIEHS
NE1
Total

NIH support

120,03  1

6,948,324 16,144,098 46,533,496

Percent of NE-I
Support to
Medical Schools 1.5%

$8,977,923
4,997,132

451,276
448,292
930,580
187,040
77,541
59,114
15,200

1.4%

$32,023,354
4,362,099
1,859,406

774,409
1,656,883

55,496
389,055

1,013,612
2,494,911

946,000
7%,639
161,632

1.5%



APPEh!DIX  B 279

Table B-3 shows competitive and noncompetitive NIH awards to OB/GYN
wts, 1980-1989, by number and type of award (later tables reflect only
competitive awards-new or competing continuations). OB/GYN  department
support more thsn doubled ($22.8 million to $46.5 million), however, since the
size of awards increased, the number of awards increased more modestly. The
number of research grants increased, but the number of contracts declined from
11 to 7, although contract dollar support more than doubled. Awards for
training grants and fellowships combined fell in both number aud dollars. ‘Ikse
trends generally reflect the overall NIH experience duing the decade.

TABLE B-3: Total NIH Awards to OB/GYN  Departments (By Major Type)
Thousands of Dollars 1980-1989

YC%U

Total Awards

No. $

Research Grants

No. $

contracts

No. $

1980 246 22,764 202 20,676 11 1,373
1881 236 26,084 212 24,444 8 1,256
1982 232 26,009 203 23,871 9 1,601
1983 233 28,978 200 25,792 13 2,713
1984 251 33,479 222 29,869 11 3,112
1985 246 36,415 222 33,383 9 2,525
1986 256 36,947 222 34,563 10 1,694
1987 275 41,902 250 39,493 9 1,943
1988 272 45,454 247 44,602 9 3,184
1989 258 46,533 235 42,678 7 3,229



280 SlREKmh’G  BESMRCH  INACXDEhfIC  OB/GyN  DEPARlMEh?lS

TABLE B-3 (Continued)

Year

Training Grants Fellowships

No. $ No. $

1980 7 338 26 377
1881 6 236 10 148
1982 5 246 15 291
1983 4 200 16 268
1984 4 21 14 278
1985 4 270 11 237
1986 4 247 20 443
1987 3 185 13 280
1988 7 445 9 222
1989 7 371 9 255

The number of OB/GYN  departmeuts recking awards fluctuated slightly,
and iu 1989 was three fewer than in 1980. There was little change in the
distribution of awards (number and dollars) among OB/GYN  departments
between 1980 and 1989 (Table B-4), with ten departments receiving
approximately 50 percent  of the funds and 40 percent of awards. Iu 1989 only
4 departments had more thau 10 awards while 15 had only one award, 17 had
two awards aud 9 had three awards. This distribution is similar to, but
somewhat more concentrated than, the distribution of total NIH fuud.s~  20
medical schools received 50 percent of NIH extramural fuuds going to medical
schools in FY 1989. This concentration of research in a relatively small number
of institutionshighlights the difficulty of developing new and successful research
efforts in part because of the limited number of locatious  that are suitable for
expanded research training.
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TABLE B-4: Total NIH Awards to OB/GYN  Departments  and Awards to Top
Ten Departments, Thousands of Dollars, 198&1989

No. of
De@ WI

Yeat Awards Total Awards Awards to TOII  Ten

1980 70 246 22,764 102 41 11,400 50
1981 69 236 26,084 88 37 12,865 49
1982 69 232 26,009 81 35 12,511 48
1983 71 233 28,978 82 35 13,439 46
1984 72 251 33,479 95 38 15,550 46
1985 69 246 36,415 100 41 17,661 48
1986 69 256 36,974 97 38 17,985 49
1987 70 275 41,902 99 36 20,153 48
1988 69 272 45,454 110 40 21,341 47
1989 67 258 46,533 102 40 24,856 53

No. $ No. 4% $ 96

The paat decade has seen little change in which departments of OB/GYNs
received the majority of NIH awards. Of the departments ranked in the top 10
in 1980, 8 were in the top ten in 1989 (and one was 11th). only one of
depaaments  in the top 10 in 1980 dropped significautly  in the ranking-that
department was in the top 10 for the first 5 years of the decade but subsequently
fell to 24th place. A total of only 15 departments were ranked in the top 10
during the decade.*

While the number of applications from departments of OB/GYN fluctuated
from year to year, applications Corn M.D.s  decreased. The number of
applications from Ph.D.s increased. Ph.D.s also achieved a higher success rate
than M.D.s (T+able  B-5).

Ibc previous discussion referred to all awards, competing (new and competing continuatione)
and noncompeting. The following sections discuee  competing applications only.
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TABLE B-5: Success Rates of Competing Applications from OB/GYN
Departments  by Degree of principal Investigator, 1980-1989

Number of
YW Applications

S-
Awards

All Applications

1980 216 82 38.0%
1981 247 54 21.9
1982 242 68 28.1
1983 227 63 27.7
1984 308 88 28.6
1985 322 66 20.5
1986 331 83 25.1
1987 259 76 29.3
1988 268 74 27.6
1989 249 52 21.0

Total 2,669 706 26.5

M.D. Applications

1980 87 33 37.9%
1981 115 17 17.7
1982 96 27 28.1
1983 79 11 13.9
1984 122 42 34.4
1985 124 19 15.3
1986 123 24 19.5
1987 102 27 26.5
1988 101 33 32.7
1989 64 12 18.7

Total 1,013 245 24.2
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TABLE B-5 (continued)

233

Number of success
YW Applications Awards

Ph.D. Applications

1980 110 42 38.2%
1981 115 33 28.7
1982 130 38 29.2
1983 133 46 34.6
1984 166 42 25.3
1985 177 43 24.3
1986 178 50 28.1
1987 145 48 33.1
1988 152 38 25.0
1989 167 36 21.5

Total 1,473 416 28.2

Support by Institute

As noted earlier, support for departments of OB/GYN  comes mainly from
a few NIH institutes, with  NICHD providing the majority of such support.
Slightly more than  a quarter of all competing applications from depamnents  of
OB/GYN were awarded support. Applications to NIDDK bad the highest
success rate with 28.9 percent of approved applications funded. AppIications
to NICHD and NC1 (nearly 85 percent of total OB/GYN  applications) had
success rates of 26.7 and 24.9 respectively. Applications from departments of
OB/GYN to NHLBI and NIAID were less successful ia winntog awards  (Table
B-6). No trend in success rates by institute over the decade was discernible.
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TABLE B-6: NIH Competing Applications from OB/GYN  Departments by
Funding Institute, 1980-1989

Number of Number of
Institute Annlications

Number
Awarded

percent
Awarded

N-ICI-D 1,759 469 26.7
NC1 457 114 24.9
NHLBI 110 18 16.4

49 6 12.2
AR Other 211 75 35.6

Decade Total 2,669 706 26.5

Support by Review Group

Each application submitted to NIH is assigned to an Initial Review Group
(IRG)  to be Assessed  for scientific merit and assigned a priority score if
recommended for approval. Applications recommended for approval by the
IRGs  are then reviewed by an institute’s National Advisory Council and
considered for funding. Funding is based primarily on the score assigned by the
IRG but consideration is also given to the amount of money available for
extramural research and the contributions the proposed activity would make to
advancing the mission and programs of the institute.

Although there are a large number of IRGs, a small mimber of them review
the majority of applications submitted by OB/GYN departments. In 1989, for
example, 54 IRGs reviewed applications submitted by OB/GYN  departments,
27 received only one application and another 11 received only two or three
applications. On the other hand, four IRGs, Biochemical Endocrinology,
Human Embryology and DeveIopment, Reproductive Biology and Reproductive
Endocrinology (created in 1985) together received 50 percent of all competing
applications from OB/GYN departments during the past decade. In 1989 these
four IRGs reviewed 125 out of the 247 applications submitted, with
Reproductive Biology reviewing the largest number.

Table B-7 shows the success rates (number of awards divided by number
of applications) for applications from OB/GYN  dwts sent to the four
IRGs which review the greatest number of applications from OB/GYN
departments. Applications from OB/GYN  departments reviewed by the
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Biochemical Endocrinology and Reproductive Biology study sections had the
highest success rates of the four. Although success mtesvariedfromyearto
year, in general OB/GYN  departments  experienced a slight decline in success
rates in the second half of the decade. The three IRGs that were active for the
entire decade (Reproductive Endocrinology was created in 1985) all saw their
workload from aepartmentS OB/GYN increase in the middle of the decade and
then decrease to the previous level or slightly lower in the last several years.

OB/GYN  Departments  Compared with Other Clinical Departments

Another way to assess the success of OB/GYN  departments in the
competition for NIH funds is to compare them with other clinical departments.
Medicine, the largest clinical department, was chosen for comparison with
OB/GYN  because it is a recognixed  leader in clinical research;  pediatrics,
because it “shares” an institute with OB/GYN and because of its numerous
interrelationships with OB/GYN;  surgery was chosen because of its emphasis on
technique; and radiology because it is closer to OB/GYN  in faculty sixe  than the
other clinical departments, and because it is similar to OB/GYN  in terms of
percent of faculty who were principal investigators on NIIUADAMHA  grants.
Data on grant applications from urology departments  are not available. Data on
two surgical subspecialties which would have provided interesting comparisons,
orthopedics and otolaryngology, were available but the number of full time
faculty and grants submitted were too small for analysis.
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TABLE B-7: NIH Competing Applications from OB/GYN  Departments,
Success  Rates by !kkted  IRGS,  1980-1989

YW

successRate
S- of OB/GYN  in

Submitted Awarded Rate All IRGs

Reproductive Biology

1980 40 14 34.1% 37.8%
1981 49 17 34.0 21.8
1982 50 15 30.0 27.8
1983 52 17 32.7 27.6
1984 61 15 24.6 28.1
1985 59 15 25.4 20.2
1986 43 12 27.9 25.2
1987 41 14 32.6 28.7
1988 44 12 27.3 27.6
1989 40 6 15.0 20.9

Total 479 137 28.6

Reproductive Endocrinology

1985 12 0 0.0% 20.2%
1986 21 9 42.9 25.2
1987 26 5 19.2 28.7
1988 24 5 20.8 27.6
1989 26 4 15.4 20.9

Total 109 23 21.0 26.2
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TABLE B-7 (Continued)

S-Rate
S- of OB/GYN  in

Submitted Awarded Rate All IRGs

287

Biochenical Endocrinology

1980 31 13 41.9% 37.8%
1981 36 11 36.1 21.8
1982 54 18 33.3 27.8
1983 35 13 37.1 27.6
1984 51 10 19.6 28.1
1985 44 13 28.3 20.2
1986 35 10 28.6 25.2
1987 34 10 29.4 28.7
1988 25 5 20.0 27.6
1989 25 6 24.0 20.9

Total 370 111 30.0 26.2

Human Embryology and Development

1980 34 11 32.4% 37.8%
1981 28 3 10.7 21.8
1982 29 1 3.4 27.8
1983 34 2 5.9 27.6
1984 33 17 47.2 28.1
1985 48 6 12.5 20.2
1986 27 5 18.5 25.2
1987 26 9 33.3 28.7
1988 29 8 27.6 27.6
1989 29 6 20.7 20.9

Total 317 68 21.5 26.2
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In reviewing the comparisons  among  departments  it is important to
remember the relative sizes of the departments  (Table B-8). Internal medicine
had nearly six times as many full time faculty in 1988 as OB/GYN,  while
pediatrics and surgery had more than twice as many as OB/GYN.  Radiology
departments had almost twice as many full-time faculty as departments  of
OB/GYN.

TABLE B-8: Full Time Faculty and Competing Applications, Selected Clinical
Departments, 1980 - 1989

Full Time Competing Applications
Faculty 1988 1980-1989

Department Number Percent Number Percent

OB/GYN 2,265 7 2,667 6
Pediatrics 5,724 19 6,801 15
Radiology 3,884 13 3,325 7
Surgery 5,031 17 6,117 13
Medicine 13,448 44 27,238 59

Total 30,352 100 46,148 100

Departments of internal medicine submitted a disproportionately large
number of applications (59 percent of the total with 44 percent of faculty).
Applications from OB/GYN,  pediatrics and surgery are roughly proportionate
to their faculty size, and radiology is underrepresented  relative to faculty size.*

OB/GYN  departments had significantly lower success rate for the decade
than internal medicine, pediatrics or radiology. While the success rate for
surgery was also higher than OB/GYN  the difference was not statistically
significant (Table B-9). Data suggest that weakness in the success rates of
OB/GYN  departments became more acute in the second half of the decade.

‘These comparison are not exact since the number of faculty in 1988 is compared with
applications to NJH for a decade.
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TABLE B-9: Success Rates of Competing Applications from Selected Clinical
Departments Overall and by Degree of Principal Investigator,
1980-1989

Department

Ail  Applications

Number of
Applications

No. of success
Awards

OB/GYN 2,669 706 26.5%
Medicine 27,240 10,242 37.6*
Pediatrics 6,801 2,105 31.0*
Radiology 3,335 1,111 33.4*
Surgery 6,117 1,742 28.5

Total 46,148 15,866 34.4

M.D.

OBIGYN 1,013 245 24.2%
Medicine 17,684 6,962 39.4*
Pediatrics 4,327 1,134 37.7*
Radiology 920 278 30.2*
Surgery 3,522 1,059 30.1*

Total 27,466 9,956 36.3

Ph.D.

OB/GYN 1,473 416 28.2%
Medicine 7,126 2,428 34.1*
Pediatrics 1,794 478 26.7
Radiology 2,127 745 35.0*
Surgery 2,038 547 26.9

Total 14,558 4,614 31.7

*Significant at 95% confidence level when compared with OB/GYN
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Degree  of Principal Imstigator

The pattern changes if we look at performance by degree of the principal
investigator. Table B-10 displays the percentage of full time faculty that are
M.D.s  and the percentage of grant applications from their departments  that they
submitted. Most full time faculty have the M.D. degree (ranging from 72
percent in radiology to 81 percent in medicine). M.D.s in departments  of
intemal medicine, pediatrics and surgery, submitted between 58 percent and 65
percent of applications from their departments, while only 28 percent of the
applications from radiology and 38 percent of the applications from OB/GYN
came from M.D.s.  Internal medicine was the only department  to show an
increase in the percentage of applications by M.D.s  between 1980 and 1989
decade. During that period M.D.s in OB/GYN had the lowest success rates and
the fewest awards among the five departments. Internal medicine did
significantly better that the other departments in every year while there was
some axmual  variation among the other departments. OB/GYN  was at or near
the bottom in most years of the decade.

TABLE B-10: Percent of Total Faculty that are M.D.s Compared with
Percentage of Grant Applications to NIH Submitted by M.D.s,
Selected Clinical Departments, 1980-1989

Department

OB/GYN
Pediatrics
Radiology
Surgery
Intemal  Med.

M.D.s
as Percent of
Full Time Faculty

74
79
72
80
81

M.D. Grant
Applications as
Percent of
Department’s
Applications

38
64
28
58
65

The picture with regard to applications submitted by Ph.D.s is different
(Table B-9). Ph.D.s, in OB/GYN departments were more competitive than their
M.D. colleague  in the department and their approval rate trailed only Ph.Ds in
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medicine and radiology. Between 1980 and 1989, the number of applications
from Ph.D.s and their approval rates increased in all five depar@xmts.

Imdigator  Initiat.ed  Research (ROls)

The NIH supports  a wide variety of research and research training
activities. However, the core of NH-I research support is the investigator
initiated research grant, the ROl. The ROl is intended “..&I support  a discrete,
specific project in an area reputing the interesta  and competencies of the
principal investigator. ” The majority of NIH awards are for ROls-in 1989
they constituted 62 percent of all research grants. Of the five departments
analyzed, departments of medicine submitted the largest number of ROl
applications, had the most approved and funded and had the highest success rates
in the period 1980 to 1989 (Table B-11). The differences in success rates for
the decade between OB/GYN  and medicine and radiology were statistically
significant. Again, applications for ROls from OB/GYN departments declined
in competitiveness during the later years of the decade.

TABLE B-11: Success Rates of ROl Applications, Selected Clinical
Departments, 1980 - 1989

Department
Number of No. of SllccesS
Applications Awards Rate

AU Applications

OB/GYN 1,954
Internal Medicine 16,336
Pediatrics 4,369
Radiology 2,538
Surgery 4,258

Total 29,455

458 23.4%
5,145 31.5*
1,106 25.3

771 30.4*
1,044 24.5

8,524 28.9
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TABLE B-11 (Continued)

Department
Number of
Applications

No. of SuccesS
Awarda Rate

M.D.

OBIGYN 628
Internal Medicine 10,146
Pediatrics 2,676
Radiology 625
Surgery 2,216

Total 16,291

Ph.D.

OB/GYN 1,190
Internal Medicine 4,620
Pediatrics 1,247
Radiology 1,682
Surgery 1,645

Total 10,384

112 17.8%
3,313 32.7*
694 26.0*
155 24.8*
550 24.8*

4,824

314 26.4%
1,367 29.6*

291 23.3
556 33.1*
416 25.3

2,944

29.6

28.4

*Significant at 95% confidence level when compared with OBIGYN.

Most ROls  from departments of intemal medicine and pediatrics were
submitted by MD-s,  while in radiology and OB/GYN  most ROls wore
submitted by Ph.D.s. The situation in surgery was different. Between 1980 and
1989,58  percent of ROls were submitted by M.D.s.  However, towards the end
of the 1980s the percentage of applications from M.D.s  fell, and,  there was a
modeat  increase in the percentage of applications submitted by Ph.D.s.

Between 1980 and 1989, OBlGYN  departments experienced a comparatively
low success rate (Table B-l l)-the  differences between OBlGYN  and the other
four departments were statistically significant. However, Ph.D.s from
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departments  of OB/GYN  experienced a success rate in the middle of the five
departments, significantly below internal medicine and radiology, and above
pediatrics and surgery (not statistically significant). Data suggest a modest
deterioration in the competitiveness of OB/GYN  departments in the second half
of the decade.

NIH Support for OB/GYN  Research Training

Fellowships and Institutional  Training Awards

NlH has  supported research training for many years and while the
magnitude of such support has declined since the 1960s it is still a major focus
of NIH effort. In FY 1989, funds for research training totaled $262 million, or
4.3 percent of the total extramural program. This compares with FY 1980 when
funding totaled $182.8 million, or 6.6 percent of the extramural budget.
Training support is in the form of fellowships which NIH awards directly to
individuals, and training grants which NIH awards to institutions which in turn
select individuals as trainees. In FY 1989, NIH directly and through training
grants supported approximately 11,500 individuals in research training, slightly
less than half at the postdoctoral level. Postdoctoral awards were divided
between M.D.s, 2,582 (48 percent) and Ph.D.s 2,787 (52 percent). Over  the
decade (1980 to 1989) the number of M.D.s  supported increased from 2,100 to
nearly 2,600 per year while the number of Ph.D.s declined from 3,600 annually
to 2,800.

Table B-12 provides information on training grant and fellowship
applications from five clinical departments. The departments differed markedly
in the degrees of their trainees and fellows. While between 1980 and 1989 three
qusrters of the applications from surgery and two thirds of those from medicine
and pediatrics were submitted by M.D.s, in radiology only 35 percent and in
OB/GYN  only 28 percent were from M.D.s. There was little difference among
the five departments in success rates for training (T and F) grants between 1980
and 1989, but because of the small numbers of applications and grants it is hard
to draw conchrsions.
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TABLE B-12: Success Rates of Traineeships, Fellowships and Career
Development Award Applications, Selected Clinical
Departments,  1980-1989

Trainees/Fellowships (T/F) Career Development (K)

No. Appb- No. of Success No. Appli- No. of Success
Dqartment  cations Awards Rate CdiOllS Awards Rate

All Applications

OB/GYN 194
Medicine 3,613
Pediatrics 671
Radiology 192
Surgery 564

Total 5,234

M.D.s

OB/GYN 56
Medicine 2,316
Pediatrics 425
Radiology 68
Surgery 406

Total 3,271

84
1,777

265
86

207

2,419

24
1,001

172
28

151

43.3 46
49.2
39.5
44.8
36.7

46.2

42.9 96
43.2
40.5
41.2
32.5

40.4

69 21
1,738 729

445 177
66 20

200 66

2,518 1,013

52 18
1,412 620

343 137
43 12

151 53

30.4%
42.0
39.8
30.3
33.0

34.6%
43.9
39.9
27.9
35.1

42.0

In addition  to research training, NM supports the renewal of the biomedical
research community through a number  of career development programs. Total
funding for these  programs was $90 million in 1989, nearly double the 1980
level of $47.5 million. However, as a portion of the extramural budget, career
development support fell from 1.7 percent in 1980 to 1.5 percent in 1989. In
1980 all career development awards were made to individuals; however, since
1984 a few institutional awards, each of which generally supports several
individuals, have been made. Individual awards continue to predominate
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absorbing over 90 percent of the funding to career development with roughly
1,200 awards per year. There were three institutionalprogram awards in 1984.
Theseincreasedto21duringthelastthreeyeatsofthedecade.

While the total number of researchers receiving career development awards
has been relatively constant between 1980 and 1989, there has been a change in
themix of researchers. In 1980,495 M.D.s and 736 Ph.D.s received individual
career development awards. By 1989 the number of individual awards to M.D.s
had risen to 873 and the number of awards to Ph.D.s had declined to 350. In
addition in 1985 them were 9 institutional program grants which made multiple
awards to physicians (there was no equivalent program for Ph.D.s). In 1989 12
institutional awards were made to support M.D.s.

Changes in the career development programs have occurred. The program
of modified research career development awards (KO4s), which supported the
majority of Ph.D.s, was reduced. A major expansion of the program for
clinical investigators designed to develop skills in clinical research (KOSs)  took
place. Two new programs for physician scientists, Kl 1 and K12 (one individual
and one iustitutional) were created. These physician scientist awards, unlike the
clinical investigator awards, are designed to support newly trained clinicians in
the “development of independent research skills and experience in a fundamental
science”. For the institutional (program) awards this experience is to be
developed “within the frame work of sn interdisciplinary research and
development program. ”

Applications from OB/GYN  departments for career development awards
experienced success rates comparable to the other four departments, but
departments of OB/GYN  submitted few applications (Table B-12). Between
1980 and 1989, OB/GYN departments moved from the lowest success rate of
the five departments to the highest success rate, both overall and for M.D.s.
Unlike training grants and fellowships, most career development award
applications from ah five departments were submitted by M.D.+ranging  from
65 percent in radiology to 81 percent in medicine, with OB/GYN,  surgery and
pediatrics having approximately three quarters of their applications from M.D.s.

Departments of OB/GYN  averaged only two competitive career development
awards per year between 1980 and 1989. Awards to M.D.s iucreased  during
the 198Os, while support of Ph.D.s decreased. The number of individuals
supported in the last three years is larger than the number of awards because the
NIH data system counts the K-12 award for the Reproductive Scientist
Development Program (which supports three scientists) as a single recipient.
The number of Modified Research Career Development Awards (KO4s)  declined
during the decade while the number of Clinical Investigator Awards (KOSs) and
Physician Scientist Awards (Kll) in departments of OB/GYN  increased. Over
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the past six years more than two thirds of the awards have been either KO8s  or
Kll (in approximately equal numbers).

Nurmber  of Individuals  in Departments of
OB/GYN  with NIH Training Support

It is difficult to determine the number of people in departments  of OB/GYN
whose research training has been helped by NIH support. While NIH codes
data on the recipients of traineeships and fellowships on its records, and also has
data on career development awards, those at NIH most familiar with these data
files do not consider them to be reliable. However, by using several different
files and sources some approximate numbers can be generated: Physicians in
OB/GYN  departments received 18 competing career development awards
between 1980 and 1989 (individuals normally receive support for two to four
years). In addition to individual awards there was one institutional K award
during the decade, thus roughly 20 OB/GYN  M.D.s were supported by NIH
career development awards. In addition, nine individual physicians in OB/GYN
departments received National Research Service Fellowships directly from  NlH
and eight OB/GYN  departments received training grants from NIH. While it
is not possible to determine how many individual M.D. s received support under
the institutional awards, it is generally believed that most of the programs were
small. This, coupled with the fact that four of the eight institutional grants were
made in FY 1988 for awards to begin in FY 1989, make it unlikely that more
than 20 to 25 individuals received support under the training program during the
decade of the 1980s. Adding together the career development “K” awards
(seventeen individuals, one institutional award) and theresearch training awards
(nine individual fellowships and eight training granta  under the National
Research Service Awards Program) it is likely that approximately fifty
OB/GYNs  received research training from NIH during the decade of the 1980s.

Beginning  Research Awards

To help new biomedical researchers develop from working under a mentor
to independence, NIH uses the R-29 grant, the First Independent Research
Support and Transition (FIRST). These grants are designed “.. . to underwrite
the first independent investigative efforts of an individual; to provide a
reasonable opportunity to demonstrate creativity, productivity, and further
promise and to help in the transition to traditional types of NIH research project
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grants”? The grants are for 5 years, are not renewable, are limited to
$350,000 in total and $100,000 in a single year.

The R-29 (FIRST grants) replaced similar R-23 gmts in the mid 198Os,
therefore depgttmenta  comparisons below include both types of awards. In
1989, 1,711 R-29 awards were made in the amount of approximately $152
million. This represents an increase from  0.8 percent of the NIH extramural
research budget in 1980 ($20 million) to 2.7 percent in 1989.

Like several other grant mechanisms, OB/GYN  and radiology made little
use of R-23 and R-29 grants between 1980 and 1989. OB/GYN  submitted few
applications and had low success rates, which declined during the second five
years of the decade. OB/GYN  had the lowest success rate of the five
departments for both the periods, 1980-1984 and 1985-1989 (Table B-13). The
number of applications from M.D.s, presents a similar picture to that for
traineeships and fellowships, although it is not as extreme. Over half of the
R23IR29  grants from departments of pediatrics, medicine and surgery came
from M.D.s,  while only 31 percent of those from OB/GYN  departments and 13
percentofthosefkmradi  1o ogy were from M.D.s.  M.D.s from OB/GYN  had
success rates significantly lower than any of the comparison departments.

Institutional  Grants

In addition to individual awards, NIH supports larger multi-project research
efforts. The two most important are program projects (POls)  and research
centers, a generic term which includes a number of different types of centers-
specialixed, core, comprehensive, animal, and general clinical researchcenters.

Program project grants (POls)  are broad-based, long term multidisciplinary
research activities organized around a basic theme. The individual subparts or
components I... must have scientific merit and essential elements of unity and
interdependence that constitute a system of research activities and projects
directed toward the overall goal of the program”. These grants involve large
numbers of researchers and inaddition to supporting the interrelated research
projects can also support both basic resources and clinical components used by
the overall group. The number of program project grants awarded and funding
rose in the past decade. The number of awards increased from 535 to 793 and
funding increased from $297.5 million to $683 million. While few in number,
compared for example to ROls, they are the second largest grant in terms of
fundiig.
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TABLE B-13: Success Rates of R23 and R29 Applications, Selected Clinical
Departments, 1980-1989

Number of No. of SlUXXSs
Deparhnent Appkations Awards

Au Applications

OBlGYN 165 29 17.6 96
Medicine 1,909 652 34.2*
Pediatrics 607 189 31.1*
Radiology 181 68 37.6*
Surgery 411 122 29.7*

Total 3,273 1,060 32.4

M.D.s

OB/GYN 51 4 7.8%
Medicine 1,024 345 33.7*
Pediatrics 344 114 33.1*
Radiology 23 7 30.4*
Surgery 213 60 28.2*

Total 1,655 530 32.0

*Significant at 95% confidence level when compared with OB/GYN.

Between  1980 and 1989 OB/GYN departments were relatively successful
in the competition for program project grants (POl),  with success rates falling
approximately in the middle of the five comparison departments (Table B-14).
The number of applications from each department is small and none of the
differences between OB/GYN  and the o&er  four deparhnents is statisticaUy
significant. With the exception of an increase in the number of applications
from departments of medicine there are no discernable trends over the decade.
In fact the most significant fact about OB/GYN  performance with regard to POls
is the small munber  of applications-on average less than 3 per year and a total
for the decade of only 28. This is only a quarter of the number submitted by
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radiology, the department with the next fewest applications. Since program
project grants are only awarded to institutions with developed research
programs, the small number of applications may indicate that few OB/GYN
departments believe they have the research programs that would allow them to
compete successfully.

Research  center grants together are the third largest grant activity in terms
of dollars awarded. While there are 10 different types of center grants, the two
hugest are the speciahxed  (PSO)  and the core (P30) which between them
accounted for approximately 60 percent of the number and 57 percent of the
dollars for center grants in 1989. The core grants (P3Os)  are designed to
provide “... shared resources and facilities for categorical research by a number
of investigators from different disciplines who provide a multidisciplinary
approach to a joint research effort or from the same discipline who focus on a
common research problem”.28 Specialixed  centers (P5Os),  on the other hand,
not only provide supportive ancillary activities but also provide support for an
overall set of research activities to mount “... a multidisciplinary attack on a
specific disease entity or biomedical problem area.= These latter grants are
similar to program project grants except that awards are usually based on
specific armouncements from an NIH institute or division and are more closely
monitored by NIH. The number of new center grants NM can award is limited
by Congress which also earmarks some specific center programs to receive
awards. In some years in the 198Os,  congressional floors on the number of
ROls  reduced the number of center grants msde by NTH.

OB/GYN  departments were competitive for P30 and P50 grsnts,  having had
the highest success rate of auy of the five departments between 1980 and 1989.
However OB/GYN  departments submitted on average only three applications  per
year (Table B-14). Of the five departments only departments of medicine made
major use of center grants, submitting 71 percent of applications during the
decade. Like program project grants (POls) center grants are difficult to obtain.
In general such grants go only to institutions with a successful research track
record.
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TABLE B-14: Success Rates of Program Project and Center Grant
Applications, Selected clinical Departments,  1980-1989

Department
Number of No. of SuccesS
Applications Awards Rate

Pols

OBIGYN 28 13 46.4%
Medicine 646 336 52.0
Pediatrics 121 57 47.1
Radiology 100 47 47.0
Surgery 140 65 46.4

Total

P3os-Pas

OB/GYN 33 24 72.7 96
Medicine 601 334 55.6
Pediatrics 111 54 48.6
Radiology 9 5 55.5
Surgery 90 47 52.2

Total

1,035 518 50.0

844 464 55.0

Summary of NIH Support of Departments of OBlGYN

The previous sections presented information on NIH support of OB/GYN
department research and research training activities. In this section the main
points are summa&d.

On the positive side, between 1980 and 1989 the increase in funding of
OB/GYN  departments exceeded the NIH increase in funding of all clinical
departments. The percentage of NIH support to medical schools received by
OB/GYN  departments remained relatively constant since the late 196Ck,  at
about 1.5 percent of the total. However, by one measure OB/GYN  wins less
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than its share of funding-with about 4.8 percent of full-time  faculty in clinical
departments of medical schools OB/GYN  receives only about 2.7 percent of the
funds awarded by NWADAMHA  to clinical departments.

While there is no evidence that the ability of OB/GYN  departments to
compete for NIH support seriously deteriorated between 1980 and 1989, there
is a reason to be concerned about several aspects including the low level of NIH
funding compared to some other departments, and the competitive state of
physician investigators in OB/GYN  departments.

NICHD has been, and continues to be, the major supporter of OB/GYN
departments, providing nearly 70 percent of NIH funds to the depa&mnts  in
1989. NC1 is the second largest supporter, however, its contribution declined
from approximately 30 percent in 1978 to leas thsn 10 percent in 1989. No
other institute provides as much as 5 percent of the total funding for OB/GYN
departments.

The total number of NIH awards tc dvts of OB/GYN  varied from
year to year between 1980 and 1989, but was slightly higher in 1989 than in
1980. The increase was in research grants (primarily ROls),  and a slight
decline occurred in the number of traineeships, fellowships and research
contracts awarded. The number of OB/GYN  departments receiving NIH awards
in any one year ranged from a high of 72 (in 1984) to a low of 67 (in 1989).

It is important to remember that while the mix of M.D.s to Ph.D.s was
similar in the five departments we analyzed, the mix of grant applications was
not. M.D.s in the departments of internal medicine, pediatrics and surgery
submitted between 58 percent and 65 percent of the departments’ gnuit
applications, and the proportion increased through the 1980s. M.D.s in
departments of radiology submitted 28 percent, and those in departments of
OB/GYN  submitted 38 percent. M.D.s from departments OB/GYN  and
radiology had the fewest applications of the five departments, and for the decade
OB/GYN  departments had the lowest success rate. Ph.D.s from OB/GYN
departments fared better, with a success rate that put them in the middle of the
five departments analyzed.

The picture with regard to ROls is similar. Between 1980 and 1989,
applications from OB/GYN  departments had the lowest success rates (the
differences in success rates between departments of OB/GYN  and intemal
medicine and radiology were statistically significant). The success rate of ROl
applications submitted by M.D.s from OB/GYN  departments were significantly
lower than submissions by M.D.s  in the four other departments. Ph.D.s in
OB/GYN  departments had a success rate below that of internal medicine and
radiology and above that of pediatrics and surgery. The differences between
Ph.D.s from departments of OB/GYN  and Ph.D.s from departmenta of internal
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mdicine and radiology were statistically significant. The competitive position
of the Ph.Ds from OB/GYN  declined during the later years of the decade.

OB/GYN departments  were more successfulinobtainingtraininggrantaand
fellowships. While none of the differences are statistically significant, OB/GYN
was the most successful of the five departments with regard to awards for
training grants to M.D.s during the period 1980-1984. The success rate
declined during the second 5 years of the decade both absolutely and relative to
the other departments. A smaller percentage of the trainees in OB/GYN  and
radiology are M.D.s, compared with internal medicine, surgery, or pediatrics.

The success rate of OB/GYN  departments in winning career development
awards improved during the second half of the decade rising from the lowest to
the highest success rate among the five departments  analyzed. This pattern
holds both for all career development awards and for those going to M.D.s.
However OB/GYN  department M.D.s only submitted a total of 52 applications
for career development awards in the 1980s.

Both M.D.s and Ph.D.s from OB/GYN  departments  have been relatively
tmsuccesstul  in obtaining R-29 (FIRST)  awards. Moreover, M.D.s submitted
few applications (51 from departments of OB/GYN compared with 1,024 from
departments of internal medicine).

By contrast OB/GYN  departments have been relatively successful in
obtaining both program-project grants and center grants but submitted few such
applications-on average three program-projects and three center grant
applications a year between 1980 and 1989. This dearth of applications may
reflect both the amount of effort required to develop these applications and the
fact that NIH staff will, on occasion, discourage applications from clearly non-
competitive institutions.

NIX3  Administration and Structure

Two kinds of problems effect NIH support of research in departments of
OB/GYN.  One pertains to research grants submitted by M.D.s, particularly
ROls and R29s,  which have a relatively low success rate. The second relates
to program-project grants, center grants, career development grants, and to some
degree fellowships, for which the problem is not success in obtaining funding
but rather the fact that M.D.s from OBlGYN  departments submit very few
applications.

This review is not able to determine the reasons for the low success rates
and, in some programs, low application rates. The causes could be quality of
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the research being proposed,  the substance of the research (reproductive research
and research into issues concerning women’s health) or the nature of the review
and the composition of the review committeee. Most ROls are reviewed in the
individual study sections of the Division of Research Granta. A few ROls,
usually in response to specific announcementa,  may be reviewed by groups set
up by the supporting institute. Of more than 50 members of the four initial
review groups which together review approximately 50 percent of the
applications submitted by OBlGYN  departments  only three list OB/GYN  as a
primary area of expertise and only four others listed another clinical area.

This review of data pertaining to applications for funding tiom departments
of OB/GYN does not shed light on the concern that there are characteristics of
NIH that create barriers to adequate funding of OB/GYN research and women’s
health issues in general. These characteristics include:

l A paucity of women at high levels in NM.
l The lack of a women’s (or OB/GYN focused) institute.
l Lack of an OB/GYN  intramural program.
l The pediatric orientation of NICHD’s leadership.

Moreover, the budgets of the two institutes that are the major funders of
OB/GYN research have not grown as fast as the total NIH budget. For 8 of the
10 years between 1980-1989,  NICHD had award rates for research grants below
the NIH average. In 1989, 12 of the 14 institutes and other awarding units had
award rates higher than NICHD. While the impact of these factors on the
funding of OB/GYN  is impossible to quantify, conversations with NIH staff and
others indicate that some could be important.

The question of why there is no OB/GYN intramural program at NIH has
been asked for some years-the answers most often heard am that obstetric
patient accrual would be difficult, the range of ancillary services needed would
be hard to support and OB/GYNs will not work for low federal pay. While its
not clear if, or how, the lack of intramural OB/GYN  affects extramural
OB/GYN research, some people claim that it leads to a lack of internal
advocates for OB/GYN  and that NM staff dealing with OB/GYN  grants feel
isolated. Moreover, since the OB/GYN research community is the NIH “client”
contact between NIH staff and the investigators cannot achieve the informal
collegial  relationship needed to generate creative thinking and ongoing
excitement about the discipline. However, as a result of Congressional pressure,
NICHD is planning to establish an intramural gynecologicalresearch section on
campus. They are recruiting for an individual certified m gynecology to head
the research program, direct its clinical consultative service and its
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endocrinology fellowship program. NC1  has also indicated a willingness to meet
with leaders in academic gynecology to discuss the possibility of establishing a
gynecology branch as well as increasing support for resesrch in gynecological
oncology.

Whether it would be helpful for OB/GYN  or women’s health to have an
institute devoted to the discipline is debatable. It is argued that relying on an
institute whose primary mission is children and development relegates OB/GYN
to a secondary position. This is reinforced by the tradition of having a
pediatrician direct the institute. Moreover, there is a lack of visibility and
organizational identification that might attract the attention of Congress to issues
in OB/GYN,  and allow an NIH intramural constituency to systematically develop
programs. On the other hand, it is argued that a women’s or OB/GYN institute
would relieve the existing funders  (NICHD, NCI, NIA, etc.) of the obligation
to pursue OBlGYN  questions, and would create a “ghetto” for OB/GYN  and
women’s issues. In the light of ongoing developments concerning issues in
women’s health, such as the establishment of the Office of Research on
Women’s Health, and with NH-I  in the process of generating a research agenda
for women’s health, there may exist now an impetus at NIH that will allow
OB/GYN  and other women’s health research to flourish.

Actions and Further Analysis Needed to Improve
NIFI Support of OBlGYN  Research

1. Study is needed to examine charges that clinical research does not
receive a fair scientific review at NIH.

2. The charters of the study sections that review the majority of OBlGYN
applications, their composition and the applications reviewed should be analyzed
to determine whether there are problems with the composition of membership.

3. OB/GYN  academic leaders should review the career development award
(KS)  and the FIRST grants (R29) to determine if there are features of the
programs that are discouraging OB/GYN  participation. If such features are
found, they should meet with appropriate NH-I leaders to encourage necesmry
changes. NIH institutes have a great range of options in how programs are
structured and which mechanisms are used.

4. It is appropriate that representatives of gynecological oncology continue
to meet with NC1 leadership given the institutes’s decreasing support for
OB/GYN research over the past decade. Given the range of women’s health
issues that are the responsibility of NIA and its relatively low level of support
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for OB/GYN  research,  it might also be appropriate for OB/GYN  leaders to meet
with representatives  of that institute.

The creation of the Office of Research on Women’s Health is a positive
step, and the office can play an important role as a coordinator, advocate and
honest broker. It will also play a role in creating a research agenda and in
monitoring  the responsiveness of NIH to women’s health needs. However, the
major strength of NlH is in its individual institutes and increased support for
OB/GYN  can only come from increased awareness and support from the
individual institutes.
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