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A workshop on Gender-Related Issues in Space Flight Research and Health Care was convened on August 24 - 25, 1999 in Houston under the sponsorship of the National Space Biomedical Research Institute. Members of the workshop panel included: Rhea Seddon, M.D. (Chair, Vanderbilt University Medical Center), Kenneth Baldwin, Ph.D. (University of California, Irvine), Jennifer Hays, Ph.D. (Center for Women's Health, Baylor College of Medicine), Adrian LeBlanc, Ph.D. (Baylor College of Medicine), Ellen Baker, M.D. (Astronaut Office, Lyndon B. Johnson Space Center), Baruch Brody, Ph.D. (Center for Medical Ethics and Health Policy, Baylor College of Medicine), Richard Jennings, M.D. (The University of Texas Medical Branch at Galveston), Saralyn Mark, M.D. (U.S. Public Health Service's Office on Women's Health), Gerald Sonnenfeld, Ph.D. (Morehouse School of Medicine), Robert Weller, Ph.D. (National Institutes of Health, Center for Scientific Review). 

The charge to the panel was as follows: 

This workshop is focussed on gender-related issues in space flight research and crew health care. Panelists will review the following, with an emphasis on gender-related issues: the knowledge base of human space flight; the status of current investigated or proposed medical countermeasures for maintaining crew health in flight and post-flight rehabilitation; and, existing and proposed human-machine interface standards and requirements, addressing aspects of training and space operations relevant to crew members health, well-being and safety. The panel will develop a report with recommendations that address the following: the adequacy of existing demographic and epidemiological information; the areas which need further research; the best means to accelerate the research on the ground and in space to ensure health and maintain performance of space crews and to provide the best medical care to diverse space crews; specific additional measurements that should be included on upcoming missions; and, specific additional clinical or scientific measurements or data that should be included in the Integrated Test Regimen (ITR) under development.

Over the course of the two-day meeting the group was briefed by NASA scientists and managers on the relevant data, issues, policies and plans. A copy of the agenda is attached.

Women were first admitted to the Astronaut Corps in 1978. Thirty-two have flown as part of the US Space Program since 1983. They have served as subjects in all flight research programs. Study results have been published in numerous peer-reviewed scientific journals. It is NASA's goal to have research data archived in the Life Sciences Data Archive (LSDA) which is in development. Selected portions of all astronauts' medical data are part of the Longitudinal Study of Astronaut Health (LSAH). With over 20 years of data collection, a significant body of information has been collected. As the Space Program plans for longer duration stays in low Earth orbit and future exploration missions, a look at the existence and significance of any possible gender differences and the need for future studies and policy changes is appropriate. This report will address issues and make recommendations in three areas: research and countermeasures, health care and the human-machine interface.

Research and Countermeasures

From the data presented to the group, there are a few areas that show definite measurable gender differences, such as post-flight orthostatic hypotension susceptibility. No spaceflight data exists but differences could be predicted for several systems (post-menopausal bone loss, iron intake requirements, muscle strength and endurance). In still other areas, spaceflight data has not been collected and prediction of gender differences is not possible but studying them is important for long term health, safety and performance (decompression sickness susceptibility, pharmacokinetics, immune function, radiation sensitivity, and psychosocial adaptation). Priority in research funding should be given to those areas where differences are apparent or predictable and in which differences are highly relevant for health and performance

Since few opportunities for extensive in-flight research will be available, the panel felt it important that ground based research be strengthened. Women should not be excluded from studies for reasons of cost or convenience. Only by including a sufficient number of women in all future protocols will it become clear whether gender differences exist. In those ground-based studies where there are trends indicating gender differences, the number of females should be increased to ensure findings achieve statistical significance. In a number of the areas of interest, good ground analogs to spaceflight (bed rest studies for example) exist and will give needed insight into female physiology. 

Additionally, there should be improvements in the ability to retrieve data from both the LSAH and LSDA databases. Researchers should be made aware that data exists and what the requirements are to access this important data. Prior to developing a plan for future studies, previously collected data should be reexamined in all disciplines for gender differences. The LSAH project should make sure that appropriate gender-specific parameters are being collected. NASA's partners on the International Space Station should be made aware of the gender-related issues and encouraged to collaborate in this research.

An extremely important reason for performing NASA life science research is to understand those changes that may adversely impact health and performance in-flight and upon return to earth so that appropriate countermeasures can de designed to prevent or partially counteract these changes. Research plans should be designed not only to identify problems but also to provide information specific enough to lead to the development of feasible countermeasures. Gender differences in physiology may lead to different approaches to ameliorating problems.

Health Care 

Several areas of concern for female astronaut health care were identified. All women are accepted into the astronaut program during their childbearing years. Many of these women have postponed childbearing in order to establish themselves in their careers. The uncertainty in the Shuttle and International Space Station (ISS) manifests makes it difficult to plan pregnancies. Once assigned to a flight crew, a woman must not become pregnant if she wishes to fly with her crew. Delays in her flight will mean her attempts at pregnancy will be delayed, for months or perhaps years. Should a woman not yet assigned to a crew wish to try to become pregnant, she will be removed from consideration for assignment while attempting to conceive or until she returns from maternity leave. If she has difficulty becoming pregnant, her career as a flight crewmember will be negatively impacted and NASA will lose a valuable asset for a time. For the well being of these women and to return them to flight crew status as quickly as possible, the provision of assisted reproductive technologies should be part of the medical care that is the responsibility of the Flight Medicine Clinic.

On the other hand, the prevention of pregnancy deserves special consideration. Individualized counseling regarding the best methods of birth control should always be available. The unknown risk to mother and fetus if conception occurs just prior to or in-flight should be stressed. No data exists on the pharmacodynamics of birth control pills in zero gravity and this should be studied to insure efficacy. This is also important data since these medications may also be used by flight crewmembers for noncontraceptive benefits including maintenance of bone density, reduction in the risk of ovarian cysts, ovarian cancer, anemia and benign breast disease and for the prevention of menstruation or controlling its timing.

Another issue that is not entirely a female problem may impact women's health and well being disproportionately. Career women are more likely to be in dual career families and, at least in the general population, women are more likely to be single parents. While a family support plan currently exists in the Astronaut Office, the capabilities and responsibilities of this office should be expanded, with inputs from the astronauts and their families. Additionally, the design of "family friendly" training schedules, travel responsibilities and deployment to remote sites should be taken seriously by the leadership of the Astronaut Office and the Johnson Space Center for the benefit of both genders. Astronauts assigned to long deployments away from home should receive support at the deployment site. Their families should be fully supported both psychologically and practically whether deployed or at home. Investments in the above programs can be expected to have positive effects on the retention of flight crews and on their willingness to volunteer for further flights.

Human-Machine Interface

The performance of a given task depends on the person performing the task, the design of the task and on the equipment provided. It should be the goal that all people selected to be astronauts be able to perform all tasks associated with the astronaut job regardless of size or gender. A study is underway at NASA to identify "gaps" in existing equipment and task design that prevent achieving this goal. The work group supports this approach. It also applauds the plan to better document anthropometric measurements of the Astronaut Corps. These stature and strength measures should be available in a reference document. 

NASA should commit itself in the future to monitoring the development of all new equipment and assessing all new programs to assure that they are in keeping with the anthropometric measures in the reference document. It should not accept designs that restrict crew assignment to tasks, flights or vehicles or compromise safety. If individuals are selected to the Astronaut Corps based on NASA requirements, they should be assured that all aspects of the job are open to them. A space "glass ceiling" should not exist based on size or gender.

In particular, the EVA suits and Shuttle egress suits that will be used by all astronauts in the future should be carefully assessed for operability. Poor design in current suits or lack of appropriately sized off-the-shelf suits in the future should not be used as an excuse to exclude women from certain jobs or to provide them with equipment that is less than optimal for their own performance. The feasibility of custom-designed suits should be evaluated if the "generic" suit design cannot be made to work. 

Conclusion

In conclusion, there are a number of areas of research that that should focus on the study of female subjects, both on the ground and in flight. There are several health care issues unique to the female astronaut population that NASA must address. A firm commitment to equipment and task design to optimize job performance and safety is required. None of these recommendations require that all-female crews be flown. NASA is developing a strategic plan for prioritization of studies for the Space Station era. There should be a well thought out integrated research plan to systematically study these issues over the next several years. Countermeasures, training, task and equipment design and health care need not take a "one size fits all" approach. The capabilities and talents of both genders will be needed for the monumental task of exploring our universe in the next millennium. 

