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On Peer Review in NASA Life Sciences Programs

On July 26, 1995, the Committee on Space Biology and Medicine Chair Mary Jane 
Osborn and Space Studies Board Chair Claude R. Canizares sent the following 
letter to Dr. Joan Vernikos, director of NASA's Life and Biomedical Sciences and 
Applications Division. 

The Committee on Space Biology and Medicine is pleased to respond to your letter 
of February 21, 1995, requesting that it evaluate the status of NASA life sciences 
research programs and peer review within the Human Exploration and 
Development of Space Strategic Enterprise in light of the recommendations of the 
recent NASA Federal Laboratory Review (NFLR). As you requested, the committee 
has focused on aspects of the organization of life sciences research within NASA 
and on the appropriateness of the external peer review system that the Division of 
Life and Biomedical Sciences put into effect in 1994. Specifically, the committee 
was asked to consider the following questions: 

1. Are life sciences research and operational support clearly differentiated in the 
present organization and funding processes? Will these distinctions be clarified 
and accommodated by changes recommended by NFLR? Are any changes in 
distribution of life sciences research programs and resources within NASA that 
might result from implementation of NFLR recommendations likely to affect the 
scientific strength of the research program either positively or negatively? 

2. Is research merit review being applied appropriately to both intra- and 
extramural research? Would implementation of NFLR recommendations 
strengthen or weaken merit review and thereby the scientific program? Are 
procedures for evaluating the effectiveness and equity of merit review currently 
defined and in place? Would implementation of NFLR recommendations affect 
these evaluations either positively or negatively? 

The committee devoted its meeting of April 12-14, 1995, to these questions. 
Published materials available for its consideration included the NFLR report (NASA 
Federal Laboratory Review, NASA Federal Laboratory Review Task Force of the 
NASA Advisory Council, February 1995) and the recent letter (March 29, 1995) 
from the Space Studies Board to Dr. France Cordova on the role of NASA 
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scientists and alternative management models for the science enterprise. In 
addition, the committee heard presentations from you, Dr. Frank Sulzman, Dr. Earl 
Ferguson, and Dr. Harry Holloway on the current organization of life sciences 
research and operational support programs within NASA and issues arising out of 
ongoing restructuring and downsizing of NASA; Dr. Ron White presented a 
detailed analysis of the results of the newly implemented 1994 external peer review 
process. 

This letter summarizes the committee's discussion and conclusions on the above 
issues. The committee has not been able to fully address all of the questions 
raised in your letter. Rather than directly assessing specific recommendations 
contained in the NFLR report, the committee preferred to treat the issues 
underlying the NFLR, independent of the various possible interpretations of the 
NFLR recommendations themselves. Those issues involved the appropriate use of 
peer review for NASA life sciences research, as well as potential organizational 
and administrative changes for NASA life sciences research. In addition, your need 
for a prompt response in light of the rapid evolution of the restructuring process 
precluded a more extensive study of some of the issues. Recognizing that it has 
not commented on many detailed matters treated in the NFLR report, the 
committee hopes that the following observations on some of the major issues will 
be helpful to you. 

Organizational and Administrative Issues for NASA Life Sciences Research

Organizational differentiation between life sciences research and operational 
support depends on a clear understanding of the terms. The committee applied the 
following definitions to distinguish among fundamental research, operational 
(strategic) research, and operational support: 

●     Fundamental research studies ways in which gravity or the space 
environment affects living organisms, including humans, and seeks to 
understand the basic mechanisms underlying such effects. Fundamental 
research is generally best addressed by investigator-initiated proposals 
drawn from the entire national and international research community, 
both within and outside of NASA. 

●     Operational (strategic) research in the life sciences addresses problems 
related to the presence of humans in space and their short- and long-
term ability to survive and function in that environment. In many 
instances, operational research may be performed most effectively at 
NASA centers. 

●     Operational support consists of the existing technology that is necessary 
for spaceflight missions and includes in-house operations necessary for 
research experiments to be conducted in space. Operational support is 
necessarily concentrated at NASA centers. 

By these definitions, life sciences research and operational support are not always 
clearly differentiated in NASA's organizational and management structure. Blurring 
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is especially evident with respect to operational research, which arises from 
specific operational needs and seeks to answer operational questions or solve 
operational problems. The problem arises when a clear distinction is not 
maintained between operational research and operational support for NASA life 
sciences, with the result that research activities are inadequately reviewed as 
support activities. Careful design and conduct of such research are essential if 
meaningful data are to be obtained (particularly when the experiments must be 
carried out in space). The committee believes that rigorous peer review is the best 
way to assess operational research protocols and guarantee that quality and 
benefit are maximized. Further, it cannot be expected that the limited number of 
center-based NASA life scientists can include all areas of expertise that may be 
required to address the full spectrum of operational research problems. Moreover, 
additional downsizing of the intramural scientific work force, likely to result from 
stringent budget constraints, can only increase the dependence of NASA centers 
on the external scientific community. 

The committee recognizes the imperative to downsize NASA headquarters and 
decentralize aspects of program management but is convinced that strong 
centralized planning, coordination, and oversight of all NASA life sciences research 
will continue to be necessary to ensure quality and cost-effectiveness, to facilitate 
advantageous interactions among centers, and to minimize potential redundancies 
in center programs. The committee is particularly concerned about transfer of 
elements of program management such as project selection to centers whose in-
house programs include life sciences research. On-site science program managers 
charged with making funding decisions affecting both in-house NASA scientists 
and external applicants would inevitably be subject to conflicts of interest that could 
seriously damage the credibility of the selection process and the relationship with 
the larger external research community. 

The committee also notes that life sciences research is a major priority for the 
International Space Station Alpha (ISSA). Effective establishment of research 
goals and priorities and coordination of research efforts across the entire research 
community are essential to prepare for the new opportunities and for efficient 
exploitation of those opportunities. Core expertise in the space life sciences 
resides in both the intra- and extramural scientific communities; neither is adequate 
alone. The planning and coordination required to set and meet research goals for 
ISSA utilization are best accomplished centrally, especially given the international 
dimensions of the scientific enterprise aboard the space station. 

NASA centers should to the extent possible develop and maintain focus and 
coherence in their intramural research programs. However, the essential role of 
NASA scientists as the interface between external investigators and mission 
development and operations may impose requirements for a breadth of expertise 
that works against development of a critical mass in any given subfield of research. 
The committee supports recommendations that Ames Research Center (ARC) 
explore means of providing a broader intellectual environment for NASA scientists. 
The committee adds a similar recommendation for Johnson Space Center (JSC). 
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Peer Review of Life Sciences Research

All life sciences research in NASA—whether intramural or extramural, fundamental 
or operational—will best serve NASA's mission and scientific goals if it is of the 
highest quality. The committee believes the time-tested process of external peer 
review is by far the best mechanism for carrying out merit review in order to ensure 
consistent scientific excellence. Applying the same peer review process to in-
house and extramural research is also important to maintaining the credibility of 
intramural NASA research in life sciences and the respect of the extramural 
scientific community. 

Properly constituted external peer review does not in itself constitute a threat to the 
integrity of core intramural research programs and resources. The committee 
defines as "core" (1) the research, conducted at centers and primarily of the 
operational research type, that is essential to accomplishing the goals of the 
center's mission and strategic plan; and (2) unique facilities and resources that are 
necessary for carrying out NASA-supported research activities, either intra- or 
extramural. Clearly, panels designated to review proposals concerned with 
operational research questions and with experiments to be carried out in space 
should include appropriate expertise, and much of the necessary practical 
experience and expertise will be found among the scientists at NASA. The 
committee sees no reasons based on intractable conflict of interest or other 
considerations that would preclude expert NASA scientists from serving on peer 
review panels together with their extramural colleagues, as long as appropriate 
guidelines for conflict of interest were observed. (For instance, NASA scientists 
would be unable to serve on a panel reviewing their own work.) In addition to the 
valuable practical perspective that NASA scientists would bring to proposal 
evaluations, such service would no doubt be a positive factor in gaining full 
acceptance of external peer review by the intramural community of NASA life 
scientists. 

Unique core facilities and resources at NASA centers and other sites are important 
to extramural as well as intramural research activities and as such are an important 
focus of interaction between NASA life scientists and their external colleagues. To 
ensure their optimal utility as research resources for the entire life sciences 
community, such facilities should also receive periodic peer review including both 
external and internal users as reviewers. Especially in times of budgetary 
constraint and downsizing, questions regarding the continued effectiveness and 
ultimate lifespan of technological support facilities should be addressed by hard-
headed examination and the broadest possible input. 

Although a significant amount of NASA-sponsored life sciences research is 
supported outside the Office of Life and Microgravity Sciences and Applications 
(OLMSA), the committee has little information about the nature of these programs 
or current mechanisms and criteria for evaluation and selection of this research. 
The committee believes, however, that the same principles of external peer review 
should be applied to all NASA life sciences research whatever the specific program 
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of origin. 

Criteria and mechanisms should be developed for evaluating both the ongoing 
operations of peer review and the long-range efficacy of the system in fostering 
excellence in research in space biology and medicine. Appropriate criteria and 
procedures appear to be in place for evaluation of the OLMSA's new peer review 
process for life sciences with respect to equity and efficiency of operation. These 
include detailed analyses of scores and funding success rates on the basis of 
applicant demographics and solicitation of and response to feedback from 
applicants as well as review panel chairs and panel members. The committee was 
very favorably impressed by data summarizing the initial 1994 experience with the 
new process, which gave strong evidence that the system was equitable and 
effective in its operation and was being applied appropriately to both intramural and 
extramural research proposals. The committee strongly supports continuation of 
the OLMSA's new peer review process. Continued effort should be directed to 
shortening the time from submission of proposals to their review and especially to 
reducing the interval between review and final funding decisions. 

Evaluation of the long-range efficacy of the current peer review system in fostering 
scientific excellence must necessarily await accumulation of sufficient experience 
over time to judge final outcomes. The committee suggests that a minimum of 3 to 
5 years will be necessary to permit meaningful conclusions to be drawn. 
Development of useful criteria and mechanisms for analysis of outcomes is often a 
complex and difficult process, but the experience of the National Institutes of 
Health and the National Science Foundation suggests that it will be important to 
identify appropriate criteria as soon as possible in order to be able to collect data 
appropriate to the desired analyses. Possible criteria include, for fundamental 
research, publication of results in peer-reviewed journals of accepted quality and 
analysis of impact as indicated by frequency of citation and other means. Criteria 
for evaluating operational research should assess the impact of the research 
findings on operational problems, for example, improvement of protocols and 
procedures for flight, improvement in physiological responses of astronauts to the 
space environment, achievement of spin-offs, or improvement in the cost-
effectiveness of operations. 

The committee wishes to thank the NASA personnel who provided the information 
used in this review. The committee hopes that the above guidance will be useful to 
you in the coming months as NASA continues its restructuring and streamlining 
plans. 

CSBM and SSB Membership 
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