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SUMMARY

This study was prompted by a the concern, on the part of same, that
the National Institutes of Health (NIH) intrammral research program, for
many years a distinguished camponent of the nation’s effort in biomedical
science, is experiencing difficulties in attracting and retaining
autstanding basic scientists and clinical investigators. This concern
becames focused fram time to time on the loss of particular senior
investigators, but more important to the future vigor of the program is
its contimuing capacity for renewal at all ranks.

The recruitment and retention problems are generally attributed to
relatively low pay, non-campetitive fringe benefits and other constraints
of a goverrment agency. The Office of Management and Budget (OMB) and NIH
entered into a dialogue about whether solutions to these problems could be
found within govermment, or whether placing the intramiral program in the
private sector would provide the most expeditious and camprehensive
solution. Seeking advice on these questions, the Secretary of the
Department of Health and Human Services (DHHS) asked the Institute of
Medicine (IOM) to conduct a study of ways to ensure the contimied
scientific excellence of the intramural laboratories.

Solutions were to be sought among a wide range of organizational options.
Upon close examination of the situation, the IM study comittee came to
the following principal conclusions:

o The intramural program has made and contimues to make
invaluable contributions to our knowledge and
understanding of basic biological processes ard their

o A high quality intramural program is a distinctive
and valuable camponent of the nation’s overall
biamedical research effort.

o The quality of the program, however, varies by
scientific sub~field. To improve the overall quality
and maintain the excellence ard credibility of the
program, attention must be paid to a contimiing
process of quality review and how it can be used to
improve the allocation of resources.

o The nature and severity of recruitment and retention
problems do not call for major structural
reorganization of the program. Removal fram the
public sector or significant structural
reconfiguration were found to be either incampatible
with the purposes of the program or likely to cause
greater disruption than would be warranted by the
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possible benefits. Privatization, in the sense of
making the intramural program free-standing and
self-supporting, is undesirable and impractical.

o It is desirable to increase NIH’s flexibility in pay
and persomnel administration so that it may campete
more effectively for people critical to the continued
success of the various programs, and otherwise to
administer more effectively its public
responsibilities.

o The scientific directors of the institutes, who most
directly manage the intramural program, are essential
keys to their success. Therefore, finding ways to
ensure the selection and retention of distinguished
scientific leaders for these posts is essential.

o The federated structure of NIH has served the
nation’s biamedical research efforts well. However,
at times this structure impairs coordinated actions
across institute lines and the ability to respond
with efficiency to new challenges and responsi-
bilities. Rather than create a new pattern of
authority, the caommittee recammends the creation of a
modest discretionary fund under the control of the
Director of NIH. In addition, the Director of NIH
should be given the authority to make decisions on
persomnel, travel, and space that are currently made

at higher levels of [HHS.

Mission of the Intramural Program

As a government laboratory, the intramural program has multiple roles
in support of the NIH mission of improving the health of the nation
through biamedical research. The program’s activities include basic
research, clinical research, training scientists, commnicating research
findings, developing policies on biamedical research priorities, and
translating research findings into more effective medical care. It has
the capacity to respond to national health emergencies. The Clinical
Center is one of the important features that differentiates the intramural
program from other research settings.

No single element of the intramural program is literally unique. But
the aggregation of elements—for example, research laboratories, a
clinical center, freedom from campetitive grant renewals, disease-related
institutes—forms a distinctive enviromment. Further, the intramural
program is a visible focus and rallying point for the nation’s overall
biamedical research effort.

The success of the extramural program notwithstanding, growth in other
verues of research have left the intramural program, despite its
continuing high quality, with a less daminant role in same areas of U.S.
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biomedical research than it once had. The comnittee believes this is a

sign of health in U.S. biamedical science and does not detract from the

contimiing need for a strong government laboratory focused on bicmedical
research. Moreover, the NIH intramural program has created an atmosphere
that many researd:ers believe is unparalleled.

Findings
The Question of Privatization

In recent years, a wide range of goverrment functions has been
scrutinized for the potential of shifting them to the private sector.
Propanents of privatization have argued that in certain circumstances it
allows goods arnd services of the same or better quality to be delivered at
lower cost. This reasoning is behind the question of privatizing the NIH
intramural program.

It is important not to confuse the scope of public sector activities
with the scope of government responsibilities. The govermment can retain
responsibility for biamedical research, for example, but arrange for those
activities to be carried out in the private sector—-which is the way NIH
currently spends about 85 percent of its budget. The comittee evaluated
the advantages and disadvantages of having the remaining small share of
the NIH budget represented by intramural research activities administered
under any of several forms of privatization.

The comnittee analysis of the proposal to privatize the intramural
program focused on privatization as a means of revitalizing the program
rather than as a way of diminishing goverrment responsibility and
expenditures. Same forms of privatization were found to be clearly
unattainable for the intramuiral program because, given the nature of its
product, principally basic and clinical research, it cannot generate
enough reverues through user fees or the sale of services to support its
activities. Other forms of privatization, such as creating a private
free-standing research institute, either would not be more effective than
the caurrent organization or would destroy an important element of the
program, such as the relationship between intramural and extramural
research. The camittee concluded that none of the cammon forms of
privatization would be as likely to sustain the vitality of the research
effort as would a more modest restructuring of certain aspects of the
arrent organization. Same changes, however, are absolutely necessary if
the program is to continue to be an important camponent of the nation’s
biamedical research effort.

Administrative Problems
As a goverrment agency, NIH operates within a mmber of administrative

constraints, same of which hinder managers’ efforts to make the most
effective use of public resources. The cammittee reviewed aspects of the
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campensation and persannel system, travel authorizations, procurement
procedures, and the development and management of new and renovated space.

The topic that has received the most attention is the issue of lower
pay for NIH scientists campared with those in universities or other
biomedical research centers. The camittee finds that there is merit in
the claim that an unfavorable pay disparity exists and is growing. It is,
however, possible to overstate the magnitude of this problem. Careful
examination of data (making appropriate job camparisons), campel a more
tempered argument than has commonly been made to support the case that NIH
needs relief from salary restrictions. For example, the average medical
school chairman of internmal medicine—the most cammon NIH specialty—
receives a base pay 70 percent above the top federal salary. However, for
Ph.D.s below the Senior Executive Service level, NIH salaries are
campetitive. The impact of the pay differential is especially felt in
attempts to retain and hire physician scientists and the highest level
basic scientists, who may command salaries far above the federal pay
ceiling. The impact is also felt in same personnel categories, such as
mursing and allied health, for whom federal salaries often lag behind
local pay scales. The problem stems at least as much from lack of
flexibility to adjust campensation in response to changing market
conditions, as from relatively low pay across the board. Therefore, the
camittee finds that there are circumstances in which salary restrictions
should be lifted to enable NIH to campete for personnel in high demand and
those individuals who are crucial to the well-being of the intramural

program.

There is evidence that many good scientists are willing to forego
higher earnings to enjoy the distinctive research envirorment at NIH,
which for same is especially conducive to research productivity and
creativity. But same of the factors that contribute to this envirorment
are increasingly subject to counterproductive administrative controls.
Notable among these are travel, support personnel, equipment, and space
procurement. The cambination of increasingly burdensome and unnecessary
constraints along with lower salaries and less flexible administrative
policies creates justified concern about NIH’s ability to contimie its
past successes in building the staff necessary to sustain the quality and
vitality of the intramural program.

Quality of the Intramural Program

The camittee believes that unless the quality of research in the
intramiral program is excellent, the investment of the govermment is not
justified. The problems of measuring quality of scientific institutions
are well known. The committee used several indicators of quality, such as
citation analysis and a review of notable achievements. It also examined
quality assurance mechanisms. These indicators suggest that no serious
decline in quality has occurred in one of our nation’s most important
centers of biamedical research.
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One can identify many investigators who are among the most respected
in their fields. However, not all work in the intramural program meets
the same high standards. This variability perhaps is to be expected in
any research organization of the size and scope of the intramural
program. The comnittee was unable to determine the extent to which
notable scientists mask a cadre of less productive scientists.
Nevertheless, it is the committee’s judgment that further improvements in
the quality of the program are essential and attainable.

'merehasbeenlag-standingcaxceminthebianedimlcammityﬂ:at
therev1avprocessforthemtmma1reseaxd1pmgramlad:sﬂxer1gorof
the campetitive peer review process of the extramural program. Although
mreoentyearan-Ihastakenactlontompravethisprowss inadequacies
remain in the appointment process and the degree to which recommendations
of the Board of Scientific Counselors are given serious consideration.

The camittee believes it is particularly important that accountability to
a disinterested body, external to the intrammral program and institautes,
has oversight responsibility to ensure the integrity of the review
process. The camittee does not recamnend that the intramaral program
adopt the procedures by which the extramural campetitive grants are
evaluated. But, a more credible and independent peer review
system—suitable for the enviroment—is essential to sustain the future
vitality of the intramural program. This is a key step in ensuring the
most effective use of the resources invested in the program.

A rigorous review process is necessary but not sufficient to sustain
quality. Under the leadership of the institute director, the scientific
director of each institute is key to the success of the intramural
program, providing both intellectual and administrative leadership. Not
only do scientific directors control resources, but, less targlbly, they
are responsible for the spirit and morale of the instJ.

The camittee believes that the qualities of demonstrated scientific
achievement, leadership, and administrative ability that are needed for
this position are rare comodities. To attract people of sufficient
stature requires that a premium be paid.

In order to get a sense of what the future might hold for the
intramural program, the comittee sought to evaluate the young
postdoctoral and junior-level personnel with wham rest much of the future
of the organization. The quality of postdoctoral fellows cannot be
measured precisely, but there is a widespread perception that the program
does not attract the caliber of trainees characteristic of former years.
Intensified campetition fram universities and industry, and the end of the
doctor draft which provided an incentive for young scientists to campete
for a place at NIH, are the most frequent causes cited for this
perception.
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Recamendations

The comittee believes that it is possible to address many of the
identified administrative problems without making radical changes in the
structure or organizational location of NIH.

Increased Flexibility in Persomnel Administration
Believing that the scientific leaders of NIH need gnaater ﬂexibility

to be successful in campetitive labor markets, the comm nends
that Congress authorize NIH to develop and nmlm\e.nt a personnel

demonstration project tailored to overcome the deficiencies of the current
system.

The project should feature:

o a simplified hiring classification and pay administration
authority similartoadamnstratimmbeirg?:ﬂnctedbythe
National Institute of Standards and Technology.

o an occupation-specific pay standard based on surveys of market
camparability

o the ability to exceed the federal pay ceiling in justifiable
circumstances

0 portable retirement benefits to make transfer between non—
federal employment and the NIH less disadvantageous

o employment ceilings replaced by a persannel expenditure budget.

The comnittee arrived at the above recommendations after examining a
variety of goverrment organizations that are used to carry out public
functions. It found that no single model would effectively solve the
principal administrative problems that NIH faces, and that all such
changes carry associated risks that seem greater than the anticipated
benefits. The comittee understands that the problems of NIH are far from
unique. In theory, it would be desirable to resolve certain
govermment-wide problems by strengthening the attractions of public
service. Several past and present camissions have investigated such
across-the-board solutions. However, individual agencies unable to wait
for help through such general reforms have turned to remedies for their
own specific problems. The comittee does not think it advisable to wait
for civil service reform; therefore, it focuses on specific strategies
designed to remedy same of the problems facing the intramural program.
The camittee has drawn on the experience of other camissions and

lFormerly the National Bureau of Standards
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Endowed Chairs for Distinguished Scientists

Even with authority to increase campensation flexibility, NIH would
find it advantageous to be able to appoint a very limited mumber of
distinguished scientists to positions outside the federal civil service
system. This would enable NIH to provide campetitive salaries
substantially higher than the federal civil service ceiling and other
resources such as equipment, travel expenses, and technical support
staff. A mechanism is needed by which NIH could establish privately
endowed chairs with a term appointment for up to ten persons on the
campus. Therefore, the comittee recommends that Congress charter a
foundation to permit the private support of up to ten endowed chairs for
distinquished investigators. The creation of a foundation, similar to
those established for other federal agencies such as Uniformed Services
University of the Health Sciences (USUHS) and the National Park Service
would be helpful.. A few exceptional people added to the senior level
would enhance the ability of NIH to attract superior researchers at all
levels. Appropriate mechanisms would have to be put in place to prevent
any appearance of conflict of interest on the part of those contributing
to the endowment of such a chair.

Haintamin% an Administratively Efficient NIH

Recognizing that personnel and campensation administration are not the
only administrative problems, the comittee questioned whether problems
articulated by NIH regarding full-time equivalent ceilings, travel
ceilings, procurement and space are the result of its location within
DHHS. All of these problems, with the exception of travel ceilings,
originate outside of DHHS in laws and regulations enforced by agencies
such as OMB and General Services Administration (GSA). The commnittee
found that although these problems were exacerbated by the administrative
layering in [CHHS, they were not sufficiently serious to warrant removal of
NIH from DHHS or the Public Health Service. Moreover, the scope of this
study could not include an assessment of the impact of such actions on the
other health camponents of DHHS or the NIH extramural program.

Nonetheless, these restrictions are serious irritants that weaken the
management capabilities of the Director of NIH. The cammittee believes
that efforts to micromanage NIH fram the Office of the Secretary or
Assistant Secretary for Health are counterproductive and cause NIH to be
inefficient in carrying out its mission.

Therefore, the comnittee recommends that the Secretary of the
Department of Health and Human Services delegate to the Director of NIH
the authority to make decisions on administrative matters without being
subject to review by the Office of the Assistant Secretary for Health.

Assistant Secretaries for Health have not always taken responsibility
for detailed administrative oversight for NIH. From the perspective of
this examination of the intramural program, broad policy gquidance and
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interagency coordination are more valuable activities than the detailed
administrative oversight that could be performed more efficiently if NIH
were given greater latitude in decision making. .

Director’s Discretionary Fund

The NIH is a confederation of separate entities. As such it cannot
always respond well to new issues, emergencies, or research opportunities
that do not clearly fall within the scope of one institute or another. In
these circumstances the Director needs the resources to initiate
activities across institute lines, without imposing on the independence of
the institutes. Therefore, the cmmitteemﬂsﬂmt@g@
appropriate annually to the Director of NIH an amount no less than
$25 million to be used to address emerging issues and special
inter-institute research opportunities.

Improving the Review of the Intramural Program

Several of the comnittee’s recommendations are designed to maintain
high scientific standards. Recommendations to give NIH managers the
necessary flexibility to campete for personnel and provide a productive
work enviromment are clearly intended to enhance the intellectual capital
of the program. The camittee believes, however, that disinterested
review of the intramural research programs and assurance of implementation
of reasonable recammendations also is essential to cmdi!_:{e quality

|“ s

., w4

Two recammendations address the review and resource allocation
process. A panel chaired by a member of the NIH Director’s Advisory
Committee should be established to monitor the intramural research program
review. The functions of this panel would be to oversee the integrity of
the process, while taking care not to replicate the activities of the
Boards of Scientific Counselors. Rather, its oversight should focus on
areas that are most vulnerable to criticism, namely the selection of the
reviewers and the appropriate response to recammendations.

Each of the scientific directors and their intramural programs should
be reviewed as a whole every four years by an external group. The review
report should be submitted to the director of the relevant institute, the
NIH Deputy Director for Intramural Research, the Director of NIH, and the
Director’s Advisory Comittee. The committee believes such a review to be
necessary because of the importance of ensuring the vitality of the
intramural program. The intent of the periodic review is not to limit
arbitrarily the term of the scientific director, but rather to put in
place a process that will ensure vigorous leadership. The responsibility
of the scientific director requires having the scientific vision needed to
allocate intramural resources productively, as well as function as a
highly skilled manager. To recruit and retain scientists with this
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extraordinary set of attributes, the committee m that those

holding the position of sc1ent1_f_1c director receive additional
campensation. This will became possible under the recommended personnel

demonstration program.

An NIH Scholars Program

A major barrier for scientific directors trying to maintain a flow of
fresh ideas into their programs is difficulty in recruiting highly
talented scientists at the assistant professor level who would then have
an opportunity to pursue their own research initiatives. To date, most
temured scientists have been promoted from the pool of postdoctoral
fellows within the intramural program. To help the scientific director
overcame the tendency toward excessive inbreeding, the camittee
recamends that Congress authorize and appropriate funds for an NIH
Scholars Program in which ocutstanding young investigators at the assistant
professor level would be appointed on a competitive basis to an
independent, non-tenured position in the intramural program.

The program would possess several features that would make it as
attractive as other prestigious appointments now available in academic
institutions. As many as six scholars per year could be offered
appointments as independent basic or clinical researchers. Each institute
could propose up to three candidates per year. To support each scholar
and associated research needs, a sum of $1.5 million over the six years
should be allocated. The Director should be responsible for establishing

procedures for selecting scholars.

It is anticipated that scame of these scientists will remain at NIH
following the 6-year term, thereby increasing the pool from which NIH
leadership is selected. It is also expected that same of these scholars
will take positions of leadership outside NIH—furthering NIH’s
traditional role of seeding the extramural research community.

In sum, the camittee has rejected adoption of a major new
organizational structure for the intramural program. Rather, it has
recammended a program of reforms that provides NIH with the tools
necessary to address problems with minimal disruption to a successful
enterprise.
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INTRODUCTION

This study addresses a concern, on the part of same, that the
intramural program of the National Institutes of Health (NIH), for many
years a distinguished component of the nation’s biamedical research
effort, faces growing difficulties in attracting and retaining the strong
cohort of basic biamedical scientists and clinical investigators needed to
ensure continued excellence in research. This concern is often focused on
the loss of senior investigators, but similar questions are raised about
scientists at more junior levels. There are fears that difficulties in
recruiting the outstanding senior scientists whose presence draw junior
investigators to NIH may undermine the future vigor of the program.

The Charge to the Committee

The Office of Management and Budget (OMB) requested the Secretary of
the Department of Health and Human Services (DHHS) to contract with the

National Academy of Sciences, Institute of Medicine (IM), for a study to
evaluate strategies to promote the contimued excellence of the NIH
intramural laboratories. It was explicitly requested that this study
should not confine itself to the question of privatization——a question
that had caught the attention of the media and the scientific cammmity.

The charge to the camittee was to examine the role of the NIH
intrammral research program in the nation’s biamedical research
enterprise. The comittee was asked to determine which characteristics of
the program made important contributions that enabled it to accamplish its
role and that distinguish it from other biamedical research institutions.

The camittee was also asked to examine evidence to determine whether
scientific excellence of the program is declining, and what factors might
cause it to do so. They were further charged with an examination of
altermative approaches to strengthening the program, and were asked to
make recoammendations that would help sustain the quality of research in
the intramural laboratories in the context of changes in the external
research envirorment.

The Comittee’s Interpretation of Their Charge

The camittee found its charge, as expressed by DHHS, to be well
structured. It is important to review the mission or role of the
intramural program in the context of the national biamedical research
effort to determine whether the program contimues to play an appropriate
role or whether a change of direction is needed (Chapter 1). Similarly,
the caomittee believes that it is important to discover whether
govermmental constraints were interfering with the ability of the
intramural program’s mission of conducting the highest quality biomedical
research (Chapter 2).

-11-
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The camnittee has adopted a broad approach to identifying the nature
and magnitude of the problems facing the intramural program. In exploring
these problems, the camnittee sought to understand their causes and
potential long range effects (Chapter 3). In evaluating alternative
solutions to problems, the camnittee weighed the severity of problems
against the risks and advantages of each solution, seeking to ensure that
recoamendations were targeted to identified problems, while minimizing
possible negative side effects (Chapter 4).

It was clear that an examination of a wide range of solutions,
including but not confined to privatization, was needed. The cammittee,
therefore, reviewed the advantages and disadvantages of making modest
changes in specific administrative problems, as well as the advantages and
disadvantages of various types of fundamental organizational restructuring
that might offer the promise of greater overall administrative
flexibility.

In its recammerdations, the camittee has tried to move beyond the
present to identify future roles for the intramural program, to anticipate
future prablems, and to recamend solutions with long term validity.

Scopeof.thestudy

In defining the scope of the study, the comittee was aware of the
limitations imposed by its six-month study period. The principle question
addressed is whether a structural change of NIH is needed to solve
perscnnel and other administrative problems that may be interfering with
the quality or mission of the intramural program. The cammnittee looked at
the mission and quality of the program fram the purview of the intramural
program. Readers should therefore understand the limitations of a study
that did not specifically explore issues surrourding changes in the
extramiral program, the relationship of NIH as a whole to other agencies
in the DHHS, and questions of the distribution of authority and
responsibility between the Director of NIH and the directors of the
institutes.

In addition, the camittee concluded that it was beyond the scope of
its charge to determine the optimal size of the intramwral program in
relation to the nation’s total biamedical research effort. This study,
therefore, does not include analysis or recammendations concerning the
desirability of transferring resocurces from one element of the nation’s
biamedical research program to ancther.

Finally, the camittee did not view its charge as developing solutions
to goverrment-wide personnel problems, which other national commissions
are currently investigating. Nevertheless, the camittee recognized that
it was important to be aware that NIH is not alone in facing problems
common to government organizations. Recammendations that would ask for
unprecedented freedom from bureaucratic constraints would require that a
sound case be made for unique treatment.
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Conduct of the Study

During the course of the study the camittee held three meetings to
address the questions posed in its charge. The committee conducted
additional activities to dbtain information fram many individuals and
organizations. On June 13, 1988, the camnittee held a public hearing at
the National Academy of Sciences in Washington, D.C. Invitations were
extended to groups concerned with various aspects of biamedical research
and health. Approximately 60 people attended the hearing, at which
representatives of various organizations and associations addressed the
camittee. Additionally, the comittee received written comments from
more than 50 organizations and individuals regarding the NIH intramural

program (Appendix A).

To hear the concerns of the cammunity of scientists at NIH, the
camittee held a meeting at the NIH campus in Bethesda, Maryland on
May 25, which was attended by scientists of all levels of seniority
(Apperdix B). Less formally, staff and individual committee members held
discussions with a wide array of persons fram industry, academia,
professional associations, and other organizations with interest in, or
valuable views or information on, the issues addressed by the committee.

In addition, the camnittee camnissioned background papers to provide
in—depth analyses of topics of particular interest. To broaden their
understanding of the structural changes that the camittee wished to
consider as possible solutions to identified problems, the camittee
sought advice from the National Academy of Public Administration (NAFPA).
This organization has advised many agencies on matters relating to
structural change. Its advice to the comittee was reviewed by a panel of
experts assembled for that purpose by NAPA.

Yet another source of data was NIH itself, which provided extensive
information concerning structure, operations, and procedures.

Finally, because of the severe time constraints of a study limited to
six months, the camnittee could not conduct independent evaluations of
sanemportantissmmsud:asmetemreselectlmpmcess, the quality of
postdoctoral fellows, the procurement system, the physical plant, and the
work of the laboratories.

Origins of the Study

The concerns that stimilated the OMB and NIH to request this study are
hardly new. More than 35 years ago, when NIH employed 2,600 people, ran 7
sets of laboratories, and was building the Clinical Center, the Director
of NIH and the Chief of the Research Planning Board noted the following
concerns about the intramural program:

-]13-
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Apart from those matters that are of cammon concern
to research administrators in industry,
universities, and goverrmment, same problems are
either unique to govermment, or appear to be
particularly important in goverrment. Federal
salary scales are not high. In general, most
surveys show that federal pay scales are roughly
camparable with industrial scales in the lower and
middle bracket. Outstanding pecple, however, are
paid much less than they could earn in private
industry (Sebrell and Kidd, 1952).

The authors add that the Civil Service Cammission had helped NIH bypass
sare bureaucratic features of civil service recruitment and campensation,
but that rewarding outstanding investigators without moving them into
administration remained a prablem.

These cbservations touch on a number of topics that resonate today,
and that have been the contimied focus of investigations and reports over
the years. Two of these bear highlighting:

o Caoncern over non—-campetitive civil service pay and
the difficulty of attracting experienced
physicians, scientists, murses, and allied health
professionals.

o Concerns over unnecessary bureaucratic
constraints, which are heightened by beliefs that
the special nature of scientific work makes
inappropriate a civil service, bureaucratic

approach to the management of personnel and work
enviromment.

Many of the problems identified in the NIH intramuiral program are shared
with other governmental agencies. Same are particularly acute for the
science-based efforts of agencies, and especially acute for NIH, whose
primary mission is the conduct of basic and clinical research. There are,
however, indications that problems identified by earlier commissions and
camittees have became more acute in recent years. The following list

o Micramanagement by the parent department:
officials are often reluctant to delegate
administrative authority and seek to control
programs in inappropriate detail. At NIH, this
is adbservable in many ways, including the
requirements that the Office of the Secretary of
DHHS approve senior appointments and bormuses, and
that the Office of the Chief of Staff of DHHS
approve foreign travel.

=14~
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Campensation of persamel: the federal system
imposes rigidities and limitations on pay and
benefits. The original pay camparability
objectives of the government have been eroded,
making it more difficult for NIH and other
agencies to compete for same categories of

, notably high level research scientists
and scientific managers.

Merit recognition: the prevailing federal payment
system is frequently criticized as providing
little opportunity to recognize individual
abilities and Outstanding accomplistment. In
addition, managers at NIH and other agencies with
scientific persornel note that performance
measures are better suited to appraising the work
of administrative, rather than scientific,

personnel.

Retirement statutes: federal retirement plans
that canmot be campletely interchanged with
private sector retirement plans create a
disincentive for potential mid~ and late-career
recruits to became federal employees at NIH.

New appointments: delays in securing approval
fram the Office of Persomnel Management for new
appointments in the competitive civil service
cause agencies, including NIH, to lose promising
recruits to more flexible employers.

Persomnel ceilings: imposing personnel ceilings,
in addition to overall budget constraints, makes
little management sense in most agencies. NIH

feel they would be more effective if they
could allocate their financial resources in ways
they determine as best fulfilling their agency’s
mission.

Contracting ocut and procurement: over the years,
federal acquisition regulations and controlling
statutes have become more cnerous—often as a
response to perceptions of bad or fraudulent

. While understanding the need for.
fiscal responsibility, scientists are amxious to
preserve a procurement process that is responsive
to the needs of biamedical research.

-15-
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Numerous groups have analyzed these and other problems and have made
recamendations. Same that have addressed problems of civil service pay
ard reform include the Hoover Comuission, the Civil Service Reform Act of
1978, and currently the National Comnission on the Public Service, under
the chairmanship of Paul Volker. Goverrment laboratories have been the
focus of some investigations such as the White House Science Council
Report of the Federal laboratory Review Panel (U.S. Office of Science and
Technology Policy, 1983), and NIH, specifically, has been the focus of
attention of other groups, such as the report of the President’s
Biamedical Research Panel (1976), the Institute of Medicine (1984), and
self-examinations by NIH. Recammendations made by such groups, of which
only the first has been implemented, include:

o Establishment of Senior Executive Service, 1978.

o Proposed pay increases for Levels I through V of
the Executive Branch, ing fram approximately
50 to 80 percent (Report of the Camission on
Executive, legislative, and Judicial Salaries,
1986) .

o Creation of a scientific/technical perscnnel
system independent of current civil service system
(U.S. Office of Science and Technology Policy,
1983).

(o} Creation of a Senior Bicmedical Research Service,
with supplemental pay up to 110 percent of
Executive level I, and allowance of transfer of
participation in the Teachers Insurance Anmity
Association-College Retirement Equities Fund
(TIAA-CREF) for recruits from universities (NIH,
1987).

The ultimate concern of all these studies has been to enable agencies
to accamplish their missions more effectively. Superior staff,
responsible oversight, and freedam from micromanagement, are generally
deemed necessary to achieve this goal.

Structure and Funding of NIH and Its Intramural Program

NIH is currently camposed of the Office of the Director, twelve
research institutes, one research center (National Center for Nursing
Research), the Fogarty International Center (which facilitates
international research collaboration), the Clinical Center (a research
hospital and laboratory complex where the research institutes have
allocated beds), the Division of Research Grants (which administers the
scientific review of extramural grants), three service divisions (Camputer
Research and Technology, Research Resources, and Research Services), and
the National Library of Medicine (Figure I-1).
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FIGURE I-1

NIH Organizational Chart
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As the organizational chart indicates, the Office of the Director of
NIH includes deputies for the principal functions of NIH—exttramural
research ard training, and intramural research. The Director of NIH
receives recamendations fram the Advisory Camnittee to the Director of
NIH, whose members are appointed by the Secretary of DHHS. This group
meets twice a year ard is also charged with advising the Secretary and the
Assistant Secretary of DHHS on matters concerning NIH.

NIH grew from a $3 million enterprise, immediately after World War II,
to an organization with a budget today of over $6 billion. Appropriations
for NIH grew rapidly in the immediate post-war years. In 1948, a rapid
period of growth of new institutes began with the establishment of the
National Heart Institute and the National Institute of Dental Research.
The growth of categorical institutes was, in part, the result of labbying
by outside groups—voluntary health associations and professional
scientific societies. During the mid-1950s, NIH Director James Shannon
developed a close relationship with congressional leadership and rapid

ion occurred, contimuing into the 1960s. The budget passed the
$1 billion mark in 1966, doubled in the following six years, and after a
pause in the early 1970s, reached $4 billion in 1983.

The organizational concept of the institutes does not follow a
consistent patterm—same are disease related (cancer, diabetes, etc.),
same are organ related (heart, lung, eye, etc.), while others are related
to fields of science (general medical, envirommental health, etc.). The
study sections that provide peer review of extramural grants are
structured by science fields and, therefore, usually review grants for
more than one institute because of overlap of science among institutes
(Morris, 1984).

Typically, each institute is under the oversight of its own advisory
council whose membership is drawn from outside NIH. This council approves
all extramural grants, reviews the institutes’ programs, and advises
institute and NIH directors and the Secretary and Assistant Secretary of
DHHS. Each institute has an extramural and intramural program headed by a
director whose office resembles that of the Director of NIH--containing an
office of administrasim, program planning and evaluation, cammnications,
and other functions.” Institute directors control the policies and
programs of their institute (Morris, 1984). Scientific directors
supervise and shape the intramural research program, play important roles
in assessing the performance of the intramuiral laboratories in their
institutes, act to address problems in the working enviromment, and serve
as a conduit for the scientific advice from intramural investigators to

*Mhe NIGMS has a small, but unique, intramural research program formally
known as the Pharmacology Research Associate Training (PRAT) Program.
Under its auspices, a group of young scientists is selected each year for
a 2-year period of postdoctoral research under the tutelage of preceptors
in the laboratories of the various categorical institutes of the National
Institutes of Health and the Alcchol, Drug Abuse, and Mental Health
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qovermment decision-makers. Each research institute, the National Center
for Nursing Research, ﬂnnivisimofmm, the Fogarty
Center, and the National Library of Medicine receive individual anmual
congressional appropriations, and their activities are closely monitored
by congressional authorizing and appropriating committees, as well as by
interest groups and professional associations.

The National Cancer Act of 1971, in replacing the original 1937
authority, established some characteristics that distinguish the National
Cancer Institute (NCI) from other institutes in the following ways:

) Giving the NCI bureau status enabled the institute to
create its four divisions. The divisions represent
major program elements—biology and diagnosis,
etiology, prevention and control, and treatment.
Each division is headed by a director who has
responsibility for both the extramural and intramural
programs. In other institutes a single intrammral

program is guided by a scientific director.

0 The Director of NCI is appointed by the President and
is advised by the National Cancer Advisory Board.
Under this new structure, the NCI budget process
bypasses the Director of NIH and the Secretary of
DHHS, going directly to the President. This offers
opportunities to make the case for NCI’s budget
directly to the administration.

© The NCI director has administrative latitude that
other directors do not have, such as decisions
concerning construction projects and the authority to
appoint membersof the NCI Board of Scientific
Counselors.

of 160 percent over the $2.58 billion 1977 budget (NIH, 1988). In
constant dollars (deflated by the NIH biamedical research and development
price index), the increase fram 1977 to 1987 amounted to 20 percent, an
average anmnual growth rate of 1.8 percent. The intrammral program
representa tely 11 percent ($700 million) of the NIH budget. The
vastmjurityofthemhﬂmmny(abu:t%perumt),isdistrimtadto
the for-profit and non-profit research sectors through grants and

%

many ways, however, it is more useful to consider the the budgets of
institutes. As Table I-1 shows, institutes vary in size,
ﬂnirratesofg:wthwarthelastdacade. The NCI, with 1987
of $1.4 billion (23 percent of the total NIH budget and 31 percent
program full-time equivalent employees), isby far the
largest institute. After a period of explosive growth between 1970 and
1976, when its budget more that tripled, the NCI budget grew more slowly
(about 6 percent per anmum over the next decade).

5
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The magnitude of each institute’s intramural program that is carried
out within NIH laboratories depends on a mmber of factors: the size of
the particular institute’s overall budget, the share of the budget
allocated to the program, and the proportion of the intramural budget used
to support activities in NIH laboratories versus contract activities (the
latter in same institutes such as NCI can be large).

The agenda of the intramiral program is under the direction of the
institute director and the scientific director of each institute or
division. The scientific directors™ (who report to the director of
their institute), can exercise a high degree of control over the
institute’s intramural program, with oversight provided by the institute’s
Board of Scientific Counselors, whose members are appointed from outside
NIH. The Deputy Director for Intramural Research at NIH manages
scientific policy problems and represents the intramural program of the
institutes in aggregate in the overall policy councils of NIH.

In sum, NIH is a highly decentralized organization with mmerous
entities established by acts of Congress, each with its own appropriations
that function with same considerable degree of independence.

*Most references to scientific directors are also intended to include
NCI division directors, whose responsibilities encampass those of
scientific directors in other institutes.
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TABLE I-1 NIKH OBLIGATIONS BY INSTITUTE 1977 - 1987

Total NIR
{(Current)

Total NIH

1977

$2,582

(Constant 1977) 2,582

X Intramural

NCI
X Intremural

NHLBI
X Intramural

NIDR
X Intramural

NIADDK
X Intremural

NINCDS
X Intramural

NIAID
X Intramural

NIGMS
X Intramurat

NICHHD
X Intramurat

NEI
X Intramural

NIEHS
X Intramural

NIA
X Intramurat

9.6

815
12.6

396
8.2

55
19.2

219
14.1

155
15.0

140
19.8

205
0.2

145

10.7

11.0

51
26.4

30
20.4

1978

2,828

2,633

10.1

872

13.4

7.8

20.0

260
13.1

177
15.5

162

19.9

0.2

166

11.3

9.3

27.5

37
21.2

1979

3,185

2,740

10.8

937
13.9

510
8.0

65
19.3
12.4

212
14.6

pi4
18.2

an
0.2

197
10.5

105
8.6
28.2

57
17.5

1980

3,429

14.4
527
7.4

19.1

11.9

261
14.3

214
17.3

32
0.2

208
10.3

110
9.3

29.8

18.2

1981

3,572

15.7

350
7.9

n
19.5
12.5

252
14.1

232
17.7

333
0.2

220
11.5

118
9.8

30.1

17.5

NOTE: * Current dollars unless otherwise stated
** Funds transferred to establish Athritis Institute

SOURCE :

NIK Division of Financial Management, 1988.

(DOLLARS IN MILLIONS)*

1982

3,643

2,362

12.4

17.2

8.6

20.8

12.9

265

14.8

18.2

340

0.2

11.5

130
9.7

106
27.4

17.6

-21~

1963

4,013

2,438

12.3

987
18.2

624

9.3

21.4

413

12.6

14.5

2r
19.7

370

0.2

12.4

142
10.1

164
29.7

19.3

1984

4,493

2,563

11.4

1,081
17.2

8.6

21.4

11.9

336
14.1

320
17.3

416
0.2

275
12.5

155
10.4

180
314

115
16.6

1985

5,121

2,764

11.2

1,178
16.5

803
7.4

100
19.7

539
11.0

396
12.7

370
15.9

481
0.2

313
12.2

181
10.0

194
21.6

143
14.3

1986

5,297

2,734

10.8

1,210
17.3

822
7.3

124
19.8

436
11.5

414
11.6

367
15.8

493
0.2

308
11.3

186
8.0

189
27.6

151
13.2

1987

6,175

3,101

10.8

1,403
17.5

930
6.8

118
20.6

511
1.3

490
11.2

545
13.2

571
0.1

367
11.2

216
8.6

209
27.7

177
13.0

X Change
1977-87
139%

20

135

145

133

216

289

178

153

237

310

490
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CHAPIER 1

MISSION AND PURPOSES OF THE NIH INTRAMURAL PROGRAM

The mission of the National Institutes of Health (NIH) is described as
"to improve the health of the nation by increasing the understanding of
processes underlying mman health, disability, and disease, advancing
lcnwled;ecawernirgt‘nehealtheffectsof mt:e.ractlmbe‘meennanarﬂ
enviromment, and developing and improving methods of preventing,
detecting, diagnosing, ard treating disease" (NIH, 1986a). To accamplish
this mission, several elements have been put in place, including programs
to support basic and clinical biamedical research in universities,
hospitals and research institutions; programs to support research
training, and programs to cammunicate information to scientists, health
care practitioners, and the public. The intramural program camplements
these functions, having a distinctive role within the overall NIH
envirament that encourages research unlikely to provide quick pay-offs,
and a capacity to provide a meaningful response to national health
emergencies.

The Institute of Medicine (ICM) camittee undertook a review of the
mission of the intramural program for two reasons. First, the issue of
privatization required consideration of whether the role of the intramural
program could be achieved within a greatly altered institutional
framework. Second, it was important to understand the related question of
the appropriate contemporary role of the intramural program with regard to
a national research envirament that has changed radically in the course
of the program’s life. Changes in the overall envirorment for biamedical
research have been especially rapid in recent decades. They have occurred
not only in the nature of the science being pursued and the speed of
scientific change, but also in the mmber of scientists and institutions
engaged in the pursuit of new biamedical knowledge.

Consideration of the mission of the intramural program can lead to a
discussion of the characteristics of the program. This is because, to
many cbservers, it is the particular assembly of the characteristics of
the program that create its distinctive place in biamedical research. The
intramural program and the other major participants in biomedical
researdx—-\miversitles,ndepexﬁerrtrseammum&s and

—have overlapping purposes, often conduct similar types of work
in facilities that may resemble ane ancther, and draw from the same
employment pool. In the following sections we will describe the
characteristics of the intramural program, not because they are
individually unique, but because together they enable the program to
fulfill its purpose.
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Role as a Government Laboratory

The govermment has as ane of its functions to provide needed products
and services that the private sector cammot or will not do. Although
federal money flows to other participants in biamedical research, only the
intramural program is both totally federally funded and staffed with
employees who work directly for the government. This confers both
advantages and cbligations. The major advantage derives fraom financing
that does not depend on discrete, time-limited grants or contracts awarded
on a campetitive basis. As a result, scientific projects can be lang-term
and resource managers can use more flexible criteria and individual
judgment in resource allocation decisions.

As a govermment laboratory, the NIH intramural program is obliged to
respond to congressional requests and national priorities that affect its
scientific agenda. In practice, although Congress allows the program
managers great discretion in establishing research priorities, there is a

, but beneficial tension in the appropriate balancing of
congressional and scientific imperatives.

The Envirorment

The enviroment for science that has been created on the NIH campus
enables the intramural program to pursue its goals. The importance of
this setting has been recognized by many cbservers. The President’s
Biamedical Research Panel in 1976 described the program as:

"An outstanding setting for a cambination of clinical
and basic research experience for promising young
scientists and physicians by virtue of access to an
imnovative research hospital that facilitates the
freest commmication between laboratories and clinics
and between creative investigation and practical
application—it includes an extraordinary diversity of
scientific campetence that provides unique
opportunities for interchange and collaboration; the
opportunity for concentration of research withaut a
requirement for teaching or health care service; and
excellent, although diminishing resources" (Report of
the President’s Biamedical Research Panel, 1976).

Twelve years later this IOM committee heard similar sentiments both from
witnesses at its public hearing and from scientists in the intramural

program.

Undoubtedly, the enviromment plays an important role in attracting
scientists to the intramural program—and is for same scientists the only
setting with the freedam they need to perform creative research. The
enviroment also plays a part in generating good science. The ability to
initiate and conduct collaborative work quickly and effectively, the ease
of cammmication across disciplines and institutes that is increasingly
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important as scientific disciplines more often use overlapping techniques
and knowledge, all contribute to the quality work at intramaral NIH. In

addition, the existence of clinical research beds in close proximity to

critical mass of scientists allows an interchange of ideas that
facilitates collaborative research.

The camittee considered whether the loss of any substantial part or
major characteristic of the intrammral program would undermine the
program’s capacity to fulfill its missions. The comnittee decided, for
exanple, that a clinical research center without basic research labs would
undermine a synergy and socope that is difficult to duplicate elsewhere,
and that there would be a diminution in the productivity of those who work
in both areas. The comnittee also decided that making funding of projects
fully campetitive with extrammral grants would decrease the ability of the
program to undertake lang-term research and respond to identified national
needs. Reducing training opportunities would interfere, the comittee
believes, with efforts to encourage bright graduate students to commit
themselves to a career at NIH.

Research Training

The intrammral program has historically played an important role in
training scientists in both basic and clinical research. This educational

mission is accamplished through postgraduate programs for M.D. and Ph.D.
scientists.

There are a variety of fellowship programs available for damestic and
foreign researchers. Major damestic programs include Staff Fellowships,
Senior Staff Fellowships, Epidemiology Staff Fellowships, Medical and
Dental Staff Fellowships, Intramural Research Training Award Fellowships,
and National Research Service Award Fellowships. Major programs for
foreign trainees include: the Visiting Fellowships, Visiting Associates,
and Visiting Scientists Programs.

Programs are available for those who show little or no postgraduate
experience (Staff Fellows, Visiting Fellows, Intramural Research Training
Avards [IRTAs), and Medical Staff Fellows), ranging to programs for those
with 3-6 years of postdoctoral esperience (Senior Staff Fellows, Visiting
Associates, and Visiting Scientists).

Today, more than 2,150 U.S. and foreign fellows (1300 of wham are in a
temure-track type position) are receiving training and conducting research
at the intramaral laboratories of NIH. In addition to receiving valuable
research training, this group represents over 50 percent of NIH’s
scientific workforce. It provides an important pool fram which the
intrammral program recruits scientists for permanent, temimred positions.

Since the inception of the intrammal research program, 25,000 M.D.s

and Fh.D.s have received their training at NIH (NIH, 1988). A recent
survey of the membership of the American Society for Clinical
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Investigation (ASCI), showed that approximately one-third of its
membership had, during the last three decades, receives a portion of their
research training at NIH (Intitute of Medicine, unpublished data, 1988).
The alumi of the various intramural fellowship programs are now among the
leaders in academic medicine and biamedical research.

The camittee supports the camitment of the intramural program to the
education of research scientists. The multidisciplinary mass of
scientists on the campus provides a distinctive enviromment for biamedical
research training——an enviroment that is not fully duplicated in any
other setting. It is important that the intramural program continue to
develop new generations of researchers for biamedical science generally as
well as for the future leadership of its own laboratories. The camittee
believes that the greatest strength of intramural training relative to
other training locations is at the postdoctoral level. Although
pre-doctoral education offered on the NIH campus (including the program of
the Howard Hughes Medical Institute, which shows pramise in attracting
bright medical students to research) is valuable, to make the best use of
thermmesofthenrttmnalprogram,ccntlmxedcornentratlmm

postdoctoral training is advisable.

Basic and Clinical Research

The 1953 opening of the Clinical Center on the NIH campus added a new
dimension to the intramaral program—-a large capability for
patient-related research in close proximity to basic research
laboratories—and brought to the campus a new camplement of physicians as
well as other professionals and staff needed to run a research hospital.
In 1986, the 540-bed Clinical Center, with the Ambulatory Care Research
Facility, which opened in 1981, admitted nearly to 9,000 patients and was
the site of more than 145,000 outpatient visits (NIH, 1987).

Numerous characteristics of the Clinical Center set it apart from
other locations for clinical research. The most adbvious are its almost
camplete devotion to research and its size, which by far exceeds any other
clinical research center. The average size of the extramural units in the
General Clinical Research Centers Program of the NIH is only 8 beds,
ranging in size form 3 to 27 (NIH, 1986b). Another difference between the
Clinical Center and extramural clinical research centers is that the
patient is not billed for services in the Clinical Center and there are no
financial pressures for early discharge. Rather, the length of hospital
stay is determined by research needs. All support services, such as
laboratory and radiology are structured to foster research as well as
service adbjectives. Patient recruitment is national and international,
enabling work on rare disorders for which it is difficult to assemble a
patient base of sufficient size. The physical structure of the center is
designed to facilitate cooperation and interchange between bench and
bedside medicine, and access to the wide range of clinical and basic
scientists on campus facilitates cross-disciplinary advice and
collaboration.
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By virtue of its size and organization, the clinical research
camponent of the intramural program plays a vital role in the national
research effort—the 540 beds at the Clinical Center represent
approximately half the nation’s dedicated clinical research bed
camplement. Moreover, the importance of bedside clinical research in the
intramiral program is increasing as financial pressures on teaching
hospitals mount. These hospitals camnot afford to subsidize empty or
under-funded clinical research beds. As cost contairment pressure builds,
these hospitals may have fewer opportunities to subsidize clinical
research.

The Application and Commmnication of Research

The justification for the govermment investment in biomedical research
rests ultimately on the extent to which, in the long run, the health and
quality of the life of the people of the United States are improved. This
does not detract from the value of undirected basic research for which
potential application is difficult to foresee. Rather, it argues that
taken as a whole and over the long run, the nation must benefit from the
investment. For this to occur, those who use the knowledge (most often
medical practitioners) must be able to learn about it in a timely and
reasonably easy mamner. And, the organizations that develop and bring to
market the results of research (most often the pharmaceutical and
biotechnology industries) must have access to basic research findings. It
is also important that the goverrment research investment is used
efficiently in terms of differentiating between what is most appropriate
to a federally funded laboratory and what to industrial laboratories.

This comnittee believes that the mission of the intramural program was
founded on its role in developing an understanding of basic disease
mechanisms and facilitating the transfer of this knowledge to improve
patient care. An important, informal mechanism for the dissemination of
information has developed through a network of scientists in industry and
elsewhere who trained or spent same part of their career in the intramral
program and contimue an informal connection. In general, the
responsibility of the intramural program ends with technology transfer to
academia, health care, and wherever else further applied research and
development activities may be conducted.

To bolster the informal flow of ideas, the govermment acted to
encourage the smooth and rapid transfer of technology through the
provisions of the Stevenson-Wydler Technology Innovation Act of 1980
(P.L. 96-480) and the Federal Technology Transfer Act of 1986 (P.L.
99-502). The first of these laws requires federal laboratories to
establish an office to identify discoveries with potential cammercial
application. The second allows govermment laboratories to enter into
cocperative research agreements with other organizations, including
businesses, and allows same royalty payments to researchers for use of
their patents.
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Commnicating research findings to physicians in a rapid and
responsible way is essential to ensure that benefits are derived from
research in the intramiral program. This is a responsibility that NIH
shares with all institutions conducting biamedical research. The
pharmaceutical industry, for example, has an extensive network designed to
bring new products to the attention of the practicing physician. At NIH,
as elsewhere, scientific status in part depends on publication in the most
respected and widely used professional journals. In addition, NIH as a
whole has become increasingly cammitted to the need to expand its
commmnications with the public and the medical profession. In 1975, the
Journal of the American Medical Association (JAMA) started publishing
"Notes from the NIH," which reported research applicable to clinical
practice. A lecture series on "Medicine for the laymen" was initiated.
Public education efforts include pamphlets on a wide range of topics, and
Consensus Development Conferences produce statements that interpret
findings of clinical trials and evaluates treatment methods
(Harden, 1986).

Long-Term Research

Many characteristics of the NIH intramural program are conducive to
pmdt.:ctivitymmearch Same of these were described to the comittee
as three freedams—freedam to choose research topics without being
restricted to the subject for which grant funding was abtained; freedom to
devote all working hours to research; and freedom from the need to develop
"grantsmanship" skills (Schaechter, 1988). These freedams make the
intramural program a favored locus for same of the nation’s most talented
biamedical scientists and provide an envirorment more conducive than most
to long-term research.

Long-term research conducted at the intramural program has paid
off—in work on protein structure and function, neurotransmitters, and the
"slow virus" work that was undertaken with the realization that it might
take many years after primates were injected before evidence of disease
could be detected.

Although today same other institutions relieve scientists of
campetitive pressures and are tolerant of work that may take years to
became productive, the comnittee believes that the intramural program
contimes to have a major role in fostering these areas of research.

The Intramural Program in Relation to the Extrammral Program

The coexisitence of the intramural program and extramural grants
administration under the same overall control and in the same location is
felt by many to be an important characteristic of NIH. The benefits of
this arrangement include, in same institutes, the ready availability of
active scientists to provide advice to administrators of the extramural
program, ard the availability of a pool of scientists who, when ready
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to leave the bench, can bring their skills and experience to extramral
grants and contracts administration. In the best of ciraumstances, the '
two programs can be thought of as canplementary or collaborative efforts.

In practice, the administration of extramiral grants is kept at arms
length from the intramural program in order to avoid conflicts of interest
due to intramwral scientists working in areas of research that are the
topic of specific grants. Furthermore, the institutes, with the exception
of NCI, separateﬁ:eintramzralprogramfrmtheecummlpmgram
administratively, typically having a scientific director responsible for
the intramural program and a deputy director in charge of the extramural
program.

The NCT differs fram the other institutes in that each director of its
four divisions is in charge of both extrammal and intramuiral affairs.
However, there are provisions to avoid conflict of interest between
intramiral and extrammral in the review of grants. This closer
association between the two programs is thought to allow more integrated
scientific program planning and is enthusiastically endorsed by leaders at
the NCI. There are differences of opinion about how the programs should
relate to each other. The camittee believes that an examination to
determine the optimm structured relationship was beyond the scope of this
study.

The comnittee heard differing views on the importance and benefits of
having the intramiral and extrammal program together at NIH. And the
members of the conmittee also differed in their perception of the
importance of the relationship. However, camittee members who were
uncanvinced by those who argue that the linkage is vital to the welfare of
the programs felt that if a belief is so strongly held it may entail
intangible benefits worth preserving. The comittee therefore concluded
that if an organizational model under consideration for the NIH requires
the separation of the intramural program from the extrammral program, very
important benefits would have to occur to overcame the losses that might
be associated with such a separation.

Conclusion

Historical circaumstances have created in the NIH intrammal program a
center that serves the nation well. The camittee believes that
institution-building is a precarious task in the sense that new
instituitional forms are far easier to contemplate than to build.

The comittee concluded that for the next decades, all the major
capanents of the current program are essential in providing an
awiroment that can fulfill the purposes of the intramiral program. This
does not mean that all elements of the current program reflect an adequate
level of vitality or accamplishment. Adaptation through selective change
will always be required in order to sustain the vitality of the program.
But the full implications of any change that would divorce constituent
elements fram the whole must be carefully scrutinized.
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In reasserting same of the traditional purposes of the intramural
program and confirming the importance of same of the characteristics of
the program, the comittee does not want to imply that the intramural
program should be preserved as an unchanging entity. Rather, the managers
of the program may need flexibility to adapt and preserve what is
essential to accamplish the program’s missions.
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CHAPTER 2

SCIENTIFIC EXCELIENCE OF NIH INTRAMURAL PROGRAM

The National Institutes of Health (NIH) intramural research program
has made important contributions to basic research, clinical research, the
training of young scientists, diffusion of knowledge, and national efforts
toward specific health cbjectives. The record of the many medical
scientists responsible for these accamplisiments is universally admired.
The comnittee, having determined for itself that the traditional missions
of the intramural program are relevant now and will be into the
foreseeable future, turned its attention to how well those missions are
being accamplished. It examined evidence to determine whether the quality
of the intramural program has diminished and whether any existing policies
or practices are detrimental to future accamplishments.

Since the concepts of scientific excellence and creativity are
difficult to define, let alone measure precisely, the camittee loocked at
a variety of indicators of excellence, including:

o important discoveries by scientists in the NIH intramural
research program,

o bibliametric studies,

o the mmber of NIH-trained or NIH-employed scientists receiving
prestigious awards and memberships,

o replenishment of the scientific staff with young talent.

The intramural research program quality control mechanisms, while not
direct indicators of excellence, can be used as process measures. Each of
these indicators gives scme measure of the quality of a scientific
program—its influence on other scientists, peer judgments of scientific
contributions, the quality of new talent, management processes that
evaluate scientific personnel, ard programs that guide the use of
resources. Singly, these indicators lead to limited conclusions regarding
excellence. If, however, they all point in the same direction, we can
view conclusions with greater confidence.

Important Discoveries by Scientists in the NIH Intramural Program

To get a concrete sense of recent contributions of the intramwal
program to the biamedical knowledge base, the committee asked the
directors of each institute to identify three outstarding examples of
achievements of the intramural program in the last ten years. Apperdix C
lists these examples. Below is a selection that illustrates the range and

importance of the intramural program.
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Advances in Clinical Practice and Applications

——— Development of new vaccines against important bacterial infections of
infants and children, including Hemophilus influenzae type B,
pertussis, and typhoid.

- Development of a curative therapy for cystinosis, an inborn error of
metabolism,

- Discovery of AZT as an effective agent against human immunodeficiency
virus (HIV or AIDS virus).

Achievements in Basic Science with Potential for Clinical Application in
the Near Future

- Discovery of the human immnodeficiency virus (HIV) to be the cause of
AIDS.

- Determination of the molecular defects in various types of abnormal
lipoprotein metabolism.

- Discovery of an oncogene that led to the identification of the gene
for cystic fibrosis and of another oncogene that codes for a growth
factor.

- Discovery of the taxic effects of the enzyme, aldose reductase, in
diabetes. Such effects probably underlie the camplications of
diabetes, such as blindness and nerve damage. Inhibitors of the toxic
enzymhavebemdevelopedarﬂaremincli:ﬁaltrials.

Achievements in Basic Science

— Characterization of different types of the protein phospholipase C,
important in signal transduction mechanisms in cells, and
demonstration that the sub-types of this protein are differentially
present in specific cells and tissues.

- Development of recambinant INA techniques, the first cloning of a
mammalian gene.

—— First demonstration of the molecular basis of antibody diversity.
—— Discovery of interleukin-2, which is produced by a certain immme

system cells called T lymphocytes; interleukin-2 also pramotes the
proliferation of T lymphocytes.
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-— Identification and cloning of the earliest genes to be expressed
during embryo growth in vertebrates and determinetion of the products
of those genes.

-— Gene transfer and expression in intact animals using retroviral
vectors.

Special Programs and Achievements

-— The Surveillance, Epidemiology, and End Results Program (SEER) is an
intramiral program which provides a statistical survey capability for
tracking cancer incidence, morbidity, and mortality in the nation.

— Extensive program of evaluation of prosthetic heart valves and the
mechanisms of their failure.

These examples of excellence illustrate why the camittee believes
that the intramural program has made, and contimues to make, invaluable
contributions to our knowledge of basic biologic processes and their
dysfunction in disease. To probe more systematically and widely into the
intramiral contrilution, the camittee comnissioned a bibliametric
analysis of the scientific literature.

Bibliometric Analysis of Publications in Scientific Jourmals

The term "bibliometrics" refers to the quantitative analysis of papers
in research journals and of the citations received by those papers in
subsequent journal articles. The extent to which published papers are
cited by authors of subsequent papers is arguably the best single estimate
of the quality of this published research cutput over extended time
periods. Well designed experiments have yielded very high correlations
(~.90) between peer judgments of quality and citation rates (Narin, 1983).

Since 1973, the National Institutes of Health Program Evaluation
Branch has worked collaboratively with Camputer Horizons, Inc. (CHI) to
develop and apply a range of bibliametric tools to the analysis of NIH
research ard training programs. The NIH-CHI research collaboration ard
related efforts supported by the National Science Fourdation (NSF) have
produced extensive evidence of the validity, reliability, and utility of
these tools for the assessment of research and training programs.

Caution in the application of bibliametrics is essential. When the
number of publications is small, changes in either publication or citation
rates may appear statistically significant, though they are of little
practical significance. Therefore, it is desirable that data be
aggregated into units of time and classification that are large enough to
yield useful information. large aggregates, however, mask such individual
cases in which, for example, a paper reporting highly meritorious research
might receive few citations simply because it is published in an unpopular
jourmal or discipline, or because the work is so far ahead of its time
that its significance is not recognized for years. Negative or critical
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citations, also important in the individual case, have virtually no effect
in an analysis of large aggregates of papers. It is sametimes argued that
the propensity for methodological advances to receive large mumbers of
citations is another limitation on the utility of citation data.

The fact that publication practices of scientists vary with their
disciplines has significance for the analysis of bibliametric data.
Citation practices also vary among disciplines, and it is essential that
statistical measures be standardized within disciplines so that
comparisons among them, and collective statistics across disciplines, may
be valid and reliable. These cautions have been cbserved in the analyses
that follow.

Findings fram Bibliametric Analysis*

Although the mmber of papers contributed to the biamedical sciences
literature by the intramural research program increased during each
four-year period between the mid-1970s and mid-1980s, the proportion of
papers by intrammral scientists declined slightly. This indicates that
the intramural program continued to be increasingly productive, but the
productivity (as crudely measured by publication counts) of the external
world grew at a samewhat faster rate. But, when the focus of concern is
on eminence as it is in the present analysis, a measure that permits
camparison of performance at the top of the distribution of participants
is desirable. For this kind of camparison the top citation decile is
used. This measure is based on the frequency with which a specified
subset of papers is found among the most highly cited 10 percent of all
papers in the set. By this measure, the intramiral program excels. Among
papers published between 1981-1984, almost 25 percent of the top decile
fram clinical medical journals and almost 22 percent fram those classified
as biamedical research, were contributed by the intramural program. This
performance has been consistent over the decade studied (Table 2-1).
Camparing the average mmber of citations per paper received by intramural
papers with the average mmber of citations per paper received by papers
authored by academic investigators, the ratio has been approximately 2:1
(Table 2-2).

Ancther measure is the "average influence" of the journals in which
papers are published. This is an indication of the relative quality of
journals measured by the frequency with which these articles are cited by
other journals. As with other quality measures, performance of the NIH
intramural program is extraordinarily high. The average journal influence
per paper for all U.S. papers during the period 1981-1984 in clinical
medicine was 18.1; for intramural papers it was 30.2. The discrepancy is
similar for the basic biamedical research journals. The journmal influence
average for all U.S. papers during the period 1981-1984 for the basic
biomedical papers was 45.6; the intramural average was 62.0.

*'missectimisbasedmapaper (Gee, 1988) camnissioned by the
camittee.
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TABIE 2-1 Percent of Papers Authored by Intramural Scientists in the
Most Highly Cited 10 Percent of All Papers

1973~-1976 1977-1980 1981-1984
Clinical 24.1 23.4 24.9
Bicmedical 19.1 18.9 21.6

SOURCE: Gee (1988).

TABLE 2-2 Average Citations Per Paper: Ratio of Papers Authored by
Intramuiral Scientists to Papers Authored by Academic

Scientists
1973-1976 1977-1980 1981-1984
Clinical 1.9 1.9 2.0
Bicmedical 1.5 1.6 1.8

SOURCE: Gee (1988).
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Examination of papers published in journals that are intended to serve
the biomedical sciences broadly (e.g., Nature, Proceedings of the National
Academy of Sciences, Proceedings of the Royal Society, Science, etc.)
indicates that more than seven percent of intramural papers between
1981~-1984 appeared in these journals (activity index 3.3). The average
journal influence per paper for intramural papers in this category was
100, as against 80 for papers from universities and medical schools. More
than 22 percent of the 1981-1984 papers were among the most highly cited
10 percent, even among the authors appearing in these highly influential
journals.

Overall performance is, however, a crude measure that conceals a
camplex network of change over time. This is revealed when the data are
subdivided by journal classification into the many separate clinical ard
basic biomedical disciplines in which NIH intramural scientists publish.

When intramural research activities are viewed from the perspective of
individual disciplines, several patterns of change emerge. These changes
for 27 clinical and basic biaomedical sub-fields are detailed in
Appendix D. Eleven sub-fields maintained extremely high levels of
quality, with same even increasing in strength. Only six sub-fields lost
strength in the top citation decile. On the basis of these measures, only
one declined in both productivity and quality.

The camittee was aware of the dangers of over-interpreting the
results of the bibliametric analysis, but was satisfied that, overall, the
intramiral program demonstrated a high level of performance when compared
with the general academic cammmnity. Analyses that campare the intramural
program’s mean citations per paper to selected elite research
institutions, namely Rockefeller University and Scripps Clinic and
Research Foundation, show that the intramural program ranks marginally
below the latter and more substantially below the former. But as the
author warned, "Comparisons of ane institution with another should be
undertaken with caution, owing to the diversity of research pursued by
each and varying levels of citation among various fields" (The Scientist,
1988). Size of the institution also plays a role, and given the large
size and scope of research, it is not surprising that the intramaral
program ranks below a smaller and more focused center such as Rockefeller
University. Importantly, the NIH intramural programs’ publication record
has not deteriorated over time.

Peer Judgment of Scientific Contribution

During the course of its deliberations, the comnittee inquired widely
to gather camments fram professional associations, foundations, and
voluntary organizations on the issues being studied. The camnittee
regularly heard of the accamplishments of the intramiral program and the
valuable contributions made by its scientific staff.
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These accamplishments are reflected to same extent by the awards and
honors intramural scientists have received, including four Nobel prizes
since 1968 and more than a dozen lasker Foundation awards. Of the
approximately 60 members elected each year to the National Academy of
Sciences (NAS) in the past decade, at least two to three per year have
been NIH scientists (National Academy of Sciences, unpublished data,
1988) . Owver the past two decades, 28 percent of the NAS scientists in
relevant specialties have either worked and/or trained at NIH. The
American Society for Clinical Investigation (ASCI), which elects
scientists aged late thirties to early forties, fills 5-15 percent of its
places with NIH scientists. On average, each year since the 1950s,
approximately one-sixth of those elected to ASCI have worked at NIH in
some capacity. Roughly one-third, on average, of ASCI members elected
armually since 1970 have received their training in the intramural program
(Institute of Medicine, unpublished data, 1988). Four of the 9 American
Federation for Clinical Research (AFCR) Yourng Investigator Awards were
awarded to intramural physicians; 80 percent of the finalists for this
award received their research training in the intramural program
(L. Morrison, American Federation for Clinical Research, personal
canmmication, 1988).

looking at those accolades over time, there are no changes in the
with which NIH staff are honored. This information indicates
that an elite core of scientists in the intrammal program is among the
nation’s most highly regarded researchers.

New Young Talent

Althouch the quality of senior-level scientists as indicated by peers
remains high, NIH must be concerned about whether the stock of talent is

being adequately replenished.

There are approximately 1,300 doctoral scientists campleting their
training now in various non-temured positions at NIH (NIH, 1988).
Unfortimately, there are no centralized data systems that allow the
camittee to campare the quality of the present cohort with earlier years.

The camittee examined the records of same prestigious research
training fellowship programs in an effort to detect trends in the mmbers
of yourng scientists taking such fellowships to NIH. It also analyzed data
fram the NSF’s longitudinal survey of recipients of doctorates to get an
indication of how the quality ratings of the graduate schools providing
doctorates to NIH campared to those of other settings, and whether this
measure of quality indicated any patterns over time at NIH. These crude
indicators show little change. However, because relatively small mmbers
are involved in the samples, the comnittee was reluctant to place much
weight on this evidence which runs counter to same powerful external
factors. Chief among these is the growing mmber of employers, including
industry, campeting for the same pool of biamedical postdoctoral


http://www.nap.edu/catalog.php?record_id=19161

candidates. Also, the incentives of the doctor draft are not likely to be
recreated to give NIH a large campetitive edge as an employer of young
physicians.

lacking are both cbjective information on the quality of recent
cohorts, and a means of measuring the extent to which the intrammral
program is having difficulty recruiting the best candidates. There is no
information on the applicant pool, because prospective fellows tend to
negotiate directly with intramiral laboratories or with particular
researchers. Candidates are often attractive to laboratories because of
the particular training, experience, research accamplishments, or interest
in an area of work rather than a more generic measure of quality such as
grades, test scores, and graduate school reputation. The camittee’s
interviews with NIH staff did not reveal the sense of a problem in
recruiting the fellows when they wish. Senior researchers have been more
concerned about full-time equivalent (FTE) limits and their ability to
abtain the necessary position than their ability to £ill those positions

with the right person.

Because the application procedure for the medical staff fellowship
(the major source of physician scientists) is centralized, same data about
this group are available. 'merehasbemapracipitwsdropmthemndaer
of applications submitted in the past two years, fram 294 to 187.
Unfortunately, NIH does not maintain records in a way that permits an
assessment of the characteristics of the applicants accepted into the
program; however, because NIH has contimied to accept the same mumber of
fellows fram a shrinking mmber of applicants, one might be tempted to
surmise that quality is declining. Anecdotal evidence is equivocal on
this score. The president of ASCI has stated that salaries at this level
are highly campetitive. He believes that this, together with the
opportunity to work at the Clinical Center, has enabled the intramiral
program to maintain its share of talent at the most junior levels.
However, scme medical educators have informally expressed concern about
the lack of interest of same of their best students to pursue training at
NIH.

One of the most critical factors in attracting postdoctoral cardidates
is the opportunity for them to work and learn under world-class senior
investigators, as well as under rising young stars. The comittee
concluded that by focusing on improving the intramural program’s capacity
to contimue to attract scientists in these categories, it will help ensure
the quality of future postdoctoral cohorts.

Administrative Measures to Strengthen the Current Program

The mechanisms used by the intramural program to ensure quality are
considered to be particularly important. Moreover, there has been
longstanding concern among biamedical scientists that the review process
for the intramiral research program lacks the rigor of the campetitive
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peer review process of the extramural program. The comittee therefore
reviewed the two major quality assurance mechanisms of the intramural
program—the review of the intramiral research laboratories conducted by
the boards of scientific counselors, and the process through which
scientists are selected for temure in the NIH inmtramimral program. A brief
description of the current system and its recent history follows.

Review of Intramural laboratories

NIH policy states that "all research conducted intrammrally must be
reviewed regularly by highly qualified outside scientists." For this
purpose, each institute appoints a board of scientific counselors to
review the intramiral work of each institute. The boards are camposed of
scientists with outstarding achievements and expertise in the fields under
review. The institute’s scientific director may invite additional experts
to supplement the expertise of the board members for specific reviews.

Naminations for board membership are made by scientific directors axd
are approved by the Deputy Director of NIH ard the individual institute
director. Members are appointed by the Director of NIH. During those
reviews, the board of scientific counselors considers the quality of
research accamplished since the last review and its contribution to the
institute’s mission. Over a periocd of time, each laboratory and temured
principal investigator is examined, as are scientists being considered for
temired positions. The board offers advice to the scientific director

regarding allocation of personnel positions, funding of specific research
areas, ard future directions for research.

Prior to the review, members of the board of scientific counselors
receive written descriptions of the laboratories’ research, staff
qualifications, budget summaries, space allocations, and research support
contracts. When the board meets, temured scientists and junior staff
reportmpmesentarﬂplam;edreseaxda-—boardmarbersrnveanoppommty
to question the scientists and to visit laboratories.

Within four months of review, a report of the board’s findings and
recamendations is sulmitted for information to the scientific director,
the director of the institute, the NIH Deputy Director for Intramural
Research, and the Director of NIH. Following review by the boards of
scientific directors of all the institutes, the report is sent to each
instituate’s national advisory council for information and camment. The
scientific director is required to report to the board of scientific
caunselors, at the earliest practical date, on actions taken on their
recamendations (Eberhart, 1982; National Institutes of Health, 1986a).

Feedback to the board of scientific counselors was of particular

concern to members of the 1984 Institute of Medicine’s Panel to Study the
Qurrent Organizational Structure of the NIH (Institute of Medicine, 1984),
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who interviewed members of the Boards. Many board members expressed a
desire to be better informed regarding the institutes’ implementation of
their recammendations, suggesting that their recammendations were not
always given serious consideration.

In 1985, the Director of NIH recruited a group of external reviewers
to examine the management of the Clinical Center. As part of the review,
8 experts fram a broad spectrum of clinical disciplines evaluated 50
current or recently campleted protocols selected by the director and
deputy director of the Clinical Center. These protocols were chosen to
represent "high quality" examples of research that made intensive use of
the Clinical Center resources. The reviewers concluded:

There was substantial variation in the quality of
the protocols reviewed, from truly outstanding to
quite poor, and there was also considerable
variation of quality in and among the
Institutes....

The reviewers noted differences in the scientific
merit review mechanisms among the Institutes and
camented on the need for a more rigorous review
mechanism in those Institutes where the protocols
were weak (National Institutes of Health, 1985).

At about this time, Congress became concerned about the intramural
review process in the context of deliberating on the 1985 Health Research
Extension Act. The conference camnittee report notes the following:

The conference agreement requires the Director of
NIH to establish procedures for periodic technical
ard scientific peer review of all intramural
research conducted at the National Institutes of
Health. It is not the conferees’ intent that the
review procedures for intramuwal research be the
same as those for extramural research....

An entity comducting peer review of intramural
research is to provide the institute’s advisory
council with a written description of the research,
the results of the review and the recammendations
of the reviewing entity. The conference agreement
authorizes, but does not recuire, the advisory
council to make recammendations to the institute
director regarding intramural activities conducted
by the institute (Health Research Extension Act,
1985).

As a result of congressional concern, the review process has been
tightened. The recammendations of the boards of scientific counselors
must be answered in writing by the scientific director of the institute at
the next meeting of the board (National Institutes of Health, 1986b).
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The camittee comnends NIH for its actions to strengthen the review
procedures. It has, however, identified two specific points in the review
system that lack mechanisms to ensure dbjectivity and accountability.
First, while few question the stature of these who serve on boards of
scientific counselors and as ad hoc consultants, the fact that they are
naminated by the scientific director of the institute whose program will
be under review campromises the external credibility of their
Secord, despiteinprovedfeedbacktotheboardofscientlficcanselm:sm
the implementation of their recommendations, the scientific director is at
no time accountable to anyone outside the institute. Because this process
is so often unfavorably campared with the rigorous extramural peer
review—particularly by same who believe that intramural funds would be
better spent for unfunded extramural projects—it is important that the
system has real and visible safeguards.

A rigorous review process is necessary but not sufficient to sustain
quality. The scientific director of each institute is key to the success
of the research program, providing both intellectual and administrative
leadership. Not only do the scientific directors control resources, but,
less tangibly, they are responsible for the scientific esprit of the
institute. Subsequent chapters include discussion of the problems of
recruiting arnd retaining outstanding individuals for these jabs.

Election to Temred Positions at NIH

The long-term creativity and productivity of the intramural program
depends to a great extent on the quality of the people who become tenured.
Not only is their own productivity important, but they make up the pool
fram which the future leadership is drawn and play a role in attracting
postdoctoral fellows to the intramural program. It is therefore important
that there exists a rigorous procedure for selecting the 30 to 35
scientists who each year win temure.

A scientist is usually eligible for temre after 5 to 10 years as a
postdoctoral fellow. The laboratory chief makes the decision about
recamending the fellow for temure. The successful candidate must pass
review by the laboratory branch chiefs of his institute, the board of
scientific camselors, the scientific directors of all the institutes, who
vote by secret ballot, and finally the NIH Deputy Director for Intramural
Research. This year-long process requires that the candidate be supported
by at least six letters of reference as well as other evidence to support
the case for temure.

The intention of this process is to parallel its counterpart in
universities. Whether the best scientists emerge fram the process depends
to a great extent on the caliber of fellows the laboratory chiefs propose
as candidates for temure.

Because of the NIH enviromment, where postdoctoral experiences often
begin with assigmment to work under a mentor, scame believe that the time
allowed is insufficient for a fellow to establish credentials as an

indeperdent investigator.
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formal evaluations of the intramural temure process, and not
being in a position to make its own evaluation, the camittee was unable
to camment on whether the process is comparable to academic processes or
whether it successfully selects the best candidates. In the course of its
discussions, the comittee heard same criticism of the NIH temure process,
including variability among institutes, and believes an evaluation is
needed.

Conclusion

This report has to do with sustaining exxellence in the intramural
program. As far as the comittee was able to determine, using a variety
of indirect measures, the intramural program has maintained its scientific
stature. However, as is indicated later in this report, there are actions
the NIH intramural program can take to improve its performance. There are
also administrative problems that are beyond its control that could
jecpardize quality in the future. The next chapter will describe these
problems.
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CHAPTER 3
SIZING UP AIMINISTRATIVE PROBLEMS

Many of the problems of the National Institutes of Health (NIH)
intramiral program are described as administrative or bureaucratic and are
related to NIH’s position as a research institution located within a large
federal department, the Department of Health and Human Services (DHHS).
These particular problems can be organized around three major topics:

(1) persomnel, including campensation; (2) administrative barriers to a
productive work enviromment; and (3) coping with a changing envirorment.

As stated in the introduction, the problems posed are neither new nor
unique to NIH. Administrative problems seem to plague the entire federal
govermment (National Academy of Public Administration, 1983; Levine and
Kleeman, 1986; Volker, 1988). Mark Abramson, executive director of the
Center for Excellence in Goverrment, summed up the issue in testimony
before a House camittee holding hearings on creating a separate Federal
Aviation Administration:

The fundamental issue facing all of us concerned
about goverrment performance is simply whether
govermment agencies can be made to "work" within
the existing system. There are many who have
concluded that our existing governmental systems
which include departmental oversight and the maze
of persamnel, procurement, and other regulations,
simply does not work,and that there are certain
agencies which must now be taken "out of the

systen"” and made independent entities.

Representative Bruce Vento and Senator Bill
Bradley recently introduced legislation to make
the National Park Service an indeperdent agency
I.egislatimhasalsobeenmtrodwedtomkethe
Social Security Administration and the Food and
Drug Administration independent agencies. In all
three cases, the reasons for "independence" are
nearly identical to those cited for making FAA an
independent agency-——ineffective departmental
oversight; a cambersane, unpredictable budget
process; and persomnel and procurement regulations
which impede the performance of those agencies
(Abramson, 1988).

This ability of an entity to work effectively within the system is the
key problem that has been raised with regard to the intramural research
program at NIH. This chapter describes the committee’s findings
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concerning personnel, procurement, space, travel, and administrative
organization of the NIH intramural programs.

Persomel

The intramural research program accounts for approximately 10 percent
of the total NIH budget, or $703 million out of $6.7 billion (NIH,
1988a). But it accounts for a majority of the NIH staff (approximately
two-thirds of the total NIH full-time equivalent employment of 13,000 in
fiscal year [FY] 1988). In addition, same 2,000 researchers who are not
NIH employees (guest researchers, Fogarty Visiting Fellows, and
scholarship recipients) also work in NIH research labaratories (NIH,
1988a; NIH, 1988b).

There are about 1,100 tenured doctoral-level researchers amd 1,300
non~temured doctoral-level researchers in the intramural research
laboratories, assisted by same 2,500 support staff. In addition,
approximately 3,400 employees of the intramural research program are in
central support, including the Clinical Center, camputer services, central
supply, biamedical engineering, and central animal facilities.

The academic core of the research program is made up of the 1,100
temured researchers. Individuals in this group have on average worked at
NIH for nearly 15 years and are in their late 40s. The majority came to
NIH as postdoctoral fellows and after a period of 4-7 years were granted
temure and have remained as independent research scientists (NIH, 1988a).
These scientists are employed under three different systems:
the General Schedule, the Senior Executive Service/Senior Scientific
Service (SES/SSS), and the U.S. Public Health Service Cammissioned Corps
(whose persannel are Camissioned Officers [00]). Table 3-1la describes
those three systems; Table 3-1b lists the current basic pay rates for
them. The salary structure between the systems is linked at several
points. The ceiling on base pay for General Schedule/General Managerial
(GS/M) employees is set at the pay of Level V of the executive schedule,
$72,500. (This does not affect the payment of supplemental funds such as
the Physician Camparability Allowance, [PCA]). The payment ceiling for
the SES (including the SSS) is Level IV of the executive schedule, $77,500
(again not including PCA). The maximm campensation that can be paid
under either system is that of level I of the executive schedule,
currently $99,500.

The salary structure of the U.S. Public Health Sexvice (FHS)
Camnissioned Corps is more camplicated because of the greater mmber of
camponents that influence the pay of members of the uniformed services.
Again however, base salary is limited to $77,500. Although there is no
formal ceiling or cap, there are limits on the various camponents
described in Table 3-la, which set a de facto limit of approximately
$105,000.
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Campensation

The major administrative concern expressed by the senior NIH
administration in papers prepared for the camittee (NIH, 1988b), in
cangressional testimony (Wyngaarden, 1988), and as quoted in the popular
press, is that the NIH salary structure is not campetitive for researchers
or for support staff, including murses ard allied health . An
enduring perception of a general salary crisis notwithstanding,* the
camittee found this characterization to be an oversimplification. There
are many strengths that make NIH an extremely attractive working
enviroment for the research scientist and that help offset salary
discrepancies and administrative problems. These strengths include: the
relative stability in mission, funding, management, and supporting
infrastructures; the Clinical Center, which provides a national model for
bridgin;thegapbetwembasicarﬂclinicalrweazm;thevastamyof
research services, facilities, equipment, and persomnel; the ability to
focus full-time on research activities; the ability to conduct research
that may have distant payoffs; and the freedam from grant writing.

The organization of science at NIH does not lerd itself to easy
answers regarding persomnel strategies in terms of how resources ought to
be allocated to achieve the desired complement of persomel. For example,
if junior scientists were attracted to the organization by the opportunity
to work under distinguished senior mentors, it could be argued that
resources would best be concentrated at the upper levels. Junior
scientists would accept salaries below the market rate. Same laboratories
at NIH follow this model, but since autstanding mentors can be found in
other places, NIH must campete for junior scientists. An altermative
model is less hierarchical and one in which mid-level scientists perform
the most significant part of the work. In this case, pay of senior
scientists is less important, and resources are concentrated at the
mid-level. This model is also found throughout NIH. In an institution
with this mixture of approaches, one monolithic recruitment and retention
strategy does not satisfy the organization’s needs. It is therefore

to examine the place of the intramural program in the market for
each level of scientist.

The comittee reviewed evidence concerning the adequacy of NIH
campensation in light of the career paths for researchers and the current
NIH salary structure. Because the intramural staff is so heterogenecus,
the camittee considered the adequacy of campensation for three groups of
researchers: postdoctoral fellows (non-temred scientists), mid-level
(temured), and senior scientists (temured), and for support staff. The
camittee looked separately at campensation for M.D.s and Ph.D.s, because
they are paid significantly different salaries by NIH and the private
for-profit and non-profit sectors. In addition, the comnittee believed it
necessary, in order to determine the seriousness of the campensation
problem, to look at evidence of rgcruitmerrt and retention problems and at

camparative campensation figures.
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The camnittee believes evidence shows that NIH faces serious problems
in recruiting and retaining senior scientists, particularly physicians, as
well as various categories of support staff. The camittee believes that
evidence supports the concerns expressed by NIH that its salaries are not
campetitive for the most senior researchers, both M.D.s and Ph.D.s; that
salaries are not campetitive, in general, for M.D. researchers at the
mid-level; and that salaries are not campetitive for same support staff.
Although there is overlap between Ph.D. and M.D. investigators in
biamedical research, they are far from fully interchangeable. An
organization whose mission includes both clinical and basic research amd
which operates a large research hospital cannot always substitute the less
expensive Ph.D. for the physician who has alternative, more financially
rewarding, career paths.

The comnittee finds that inflexibility in the current system of
campensation causes significant problems. NIH pays higher salaries than
necessary for same employees, and for other groups, lower. Its major
problem appears to be that, because its salaries are tied to
govermment-wide systems, it lacks the flexibility to respond to its
special market demands.

Beginning Researchers

Exployment Trends

'magn:upofl,300mn-teruredreseaxdxersrepresentstgepool fram
which the majority of the temured scientists are recruited.” 1In
reviewing Tables 3-2 to 3-6b (which provide details on this group of
researchers), signsareseenofcmtimingstrength,asmllassane
indication of future problems.

Between 1983 and 1988, the mumber of non-temured researchers has
fluctuated from year to year, while growing overall by 13 percent. During
this period, the proportion represented by physicians held relatively
stable at around 45 percent. However, the camposition of the physician
graup changed. Foreign visiting physicians represented 21 percent of the
group in 1983. By 1988 this figure had risen to 29 percent (Figure 3-1).
The mumber of damestic physicians also increased, but more slowly. There
was a shift toward entry into the Staff Fellow Program, ard away from the
Medical Staff Fellow Program.

Table 3-5 shows a troublesame trend in physician recruitment, as it
data on the Medical Staff Fellowship Program ard its precursor,
the NIH Clinical Associate Program (Table 3-5 treats them as one). The
table shows a significant decline in the number of applications
distributed in 1987 and 1988, as well as a major reduction in the number
campleted during the period 1986-1988. These figures are consistent with
the reduction in the total mumber of Medical Staff Fellows (Table 3-2).
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FIGURE 3-1

U.S. and Foreign Fellows

1983 and 1988
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The reasons for these changes are not clear. NIH may be sharing in a
natignal phencmenon. These changes may result fram the increasing
indebtedness of graduating medical students, and thus their urwillingness
to pursue careers in the relatively low-paying field of research; a
decline in the campetitive position at NIH; or a random series of events.
The comnittee believes, however, that future trends should be watched

closely, because they may represent potential problems.

Table 3-4 indicates various cambinations of appointments that may be
used by non-temured scientists in the intramural program. These
scientists have up to 7 years from the time they became NIH employees to
the time they receive temure. Scientists originally appointed under the
Intramural Research Training Awards (IRTA) program or the National
Research Council (NRC) program, because they are not technically NIH
enployees, have an additional 3 years before the temure decision has to be
made. Temure can, of course, be granted earlier, and in a number of
cases, particularly fortgmewith experience before caming to NIH, temure
is granted after 4 years.

Tables 3-6a and 3-6b provide trend data on the rate of conversion of
NIH fellows to permanent, temured positions, and thus, on_the ability of
NIH to renew its ranks of career researchers from within.® These tables
indicate that the average conversion rate for staff fellows, senior staff
fellows, and epidemiology staff fellows has fallen from 8.3 percent during
1975-1979, to 4.9 percent during 1980-1981, to 4.2 percent in 1983-1987.

Interpreting this decline is camplex. In part, it reflects the
canbination of how attrition rates and the FIE constraints of recent years
result in few openings. Declining conversion rates may also indicate
decreased ability to retain the best fellows or a sense that there are
fewer cutstanding scientists among the fellows.

Campensation

Table 3-3 provides information on salary (stipend) levels for NIH
non-tenured researchers. Salaries range from $20,000 to $43,452 for
Ph.D.s, depending on the program and the experience of the individual, and
fram $24,000 to $50,744 for M.D.s. Visiting scientists are also included
among those without tenure, but they are fully qualified, independent
researchers from foreign countries and should be considered separately.

There are same limited, camparative data available on postdoctoral
salaries in other institutions. A 1987 survey of biotechnology firms
shows that salaries for Ph.D. postdoctoral scientists with 1-2 years of
experience average $24,180, and that salaries average $29,053 for those
with 2-5 years experience (Industrial Biotechnology Association, 1987).
Limited information on nationally-awarded postdoctoral fellowships from
organizations such as the American Cancer Society, Damon Runyon-Walter
Winchell Cancer Fund, Helen Hay Whitney, and Leukemia Society of America,
show stipend levels of $20,000 for the first year, with $1,000 increments

=-52-


http://www.nap.edu/catalog.php?record_id=19161

ocarring in the next 2 years. It is reported that some institutions
supplement these awards with additional funds (telephone interviews,
1988). The 1987-1988 report on medical school faculty salaries indicated
that Ph.D. instructors in basic science departments were paid an average
of $28,000, and M.D. instructors in departments of internal medicine
received an average salary of $51,000, while the average salary of M.D.
instructors in all clinical departments was $60,200 (Smith, 1988). The
instructor rank for medical schools is considered by NIH to be roughly
equivalent t9 that of senior staff fellow (3-7 years postdoctoral research

experience).

Based on information available to the committee, it appears that NIH
salaries/stipends for begimning researchers are roughly camparable to
those paid by other organizations, such as medical schools, private
research institutes, and bioctechnology firms. One reason for the
camparability of those salaries/stipends is that unlike salaries for
permanent, tenmured researchers, NIH has the authority to set stipend rates
for trainees at appropriate levels because there is no government-wide
salary schedule for postdoctoral researchers.

In spite of campetitive salary schedules, such factors as lower
canversion rates, lower mmbers of applications for the Medical Staff
Fellowship Program, ard an increased in reliance on foreign M.D.s all

point to potential problems in the future.

Mid-level Researchers

Mid-level researchers (GS/GM 13-15 and (0 4-6), both physicians and
Ph.D.s, make up the second major group of scientists in the intramural
program. These are temired, independent investigators, roughly equivalem:
to assistant, associate, and full professors in an academic
Table 3-7 pzwids informtlm on NIH grades ard positions, as we.ll as the
university equivalents. It is this group, along with the senior
researchers, that NIH has expressed the most concern about being able to
recruit and retain.

Employment Trends

The mid-level research staff increased by 6 percent between 1983 ard
1988 to 991 (Table 3-8). The major increase occurred in 1984 and 1985.
The percentage of physician researchers has declined slightly, from
41 percent in 1983 to a current level of 38 percent. Again, the major
change occurred between 1984 and 1985 and represents an increase in the
mmber of Ph.D. investigators rather than any marked reduction in the
mmber of M.D.s.

Grade distribution (Table 3-8) among mid-level researchers has
remained fairly constant, with the exception of M.D. researchers in the
Comnissioned Corps where the percentage of (0~-6 officers (equivalent to an
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academic rank of professor), has increased from 52 to 70 percent of the
Q0-04, 00-05, and CO~06s. The percentage of mid-level researchers, as a
percentage’ of the total tenured researchers, remains above 90 percent, but
declined slightly as a percentage of the total mumber of researchers
(temured and non-temured), being 43 percent in 1983, and after reaching a
peak of 44 percent in 1985 and 1986, declining to its current level of

41 percent.

Overall, there have been modest gains in the mmber of tenured,
mid-level researchers during the period 1983 to 1987. These gains have
occurred similtaneocusly with a decline in full-time equivalent (FTE)
employment of all types of personnel in the intramural program from 8,729
in FY 1983 to 8,332 in FY 1987 (NIH, 1988a). The increase in the mmber
of researchers (both in actual mmbers and as a percentage of intramural
employment) is due to such factors as: (1) a deliberate decision by NIH
to increase the mmber of scientists as the budget increased,

(2) vacancies in the mmber of support positions caused by difficulties in
recruiting clinical and allied health workers because of non-campetitive
salaries, (3) management reviews, which convinced NIH that better
organization and management could lead to a reduction of the number of
positions in the Clinical Center and in research support services (ranging
frunpmwmttocentralmpply),a:ﬂ(d)thedacimmtocxntractam
certain Clinical Center functions including housekeeping, food services,
and escort services. Also during this period, the Clinical Center decided
to contract out the departments of anesthesiology and diagnostic
radiology. While this decision freed up same 35 FIEs, it was not done for
this reason, but because NIH could not fill the positions at the federal
salary levels. The increase in the ratio of non-temured to temured
scientists may also represent a decision to use the former to replace
difficult-to-recruit technicians--given both non-campetitive salaries and
strict FIE ceilings.

Attrition

An important indicator of inadequate campensation is attrition.
Table 3-10 provides information on attrition of researchers at NIH, and
Figure 3-2 graphically illustrates this information over time. Overall
attrition for mid-level investigators averaged 6.3 percent from FY 1983
through FY 1987. The rate was higher for physicians (8.8 percent) than
for Ph.D.s (4.5 percent).

With few exceptions, such as in 1983 when more than half the 00-4 ard
0-5 level physicians left, attrition rates have fluctuated between
4-9 percent both for physicians and non-physicians. There does not appear
to be a trend toward increased attrition and the attrition rate campares
favorably with same camparable organizations.

The Nuclear Regulatory Cammission between 1985 and 1987 had attrition
rates among its scientists of 10 percent, 8.9 percent, and 10.9 percent
respectively (personal commnication with staff of Nuclear Regulatory
Camission, 1988). The National Institute of Standards and Technology
(NIST) in the Department of Commerce reports an attrition rate of
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approximately 5 percent for its scientists and engineers, and is concerned
that such a rate may be too low (personal cammmnication with staff of
NIST, 1988). A 1984 study by the U.S. General Accounting Office (GAO) on
attrition of scientists and engineers in the SES found an attrition rate
of approximately 33 percent in 7 agencies over a 5-year period (GAO,
1985). A 1987 survey of biotechnology firms shows an average tarmover
rate of approximately 10 percent among scientists (Industrial
Biotechnology Association, 1987). Data from the Association of American
Medical Colleges (AAMC) show anmual attrition rates of between 4 and

6 percent for Ph.D.s, and between 7.5 and 5 percent for M.D.s in U.S.
medical schools between 1980 and 1985. The lowest rates for both groups
ocaurred in 1985 (Jolly, 1986).

The camnittee does not believe that the attrition rate among mid-level
researchers is too high. However, this does not mean that NIH may not be
losing some of its best researchers. What is not known is the percentage
ofmtstandlngr%earmersmareleavm,orlfﬂuspememaqeis
increasing. Indeed, the comnittee considered whether the 6.3 percent
attrition rate, calpledwithva:yslwgzwthinﬂmﬂn{mrkforce, might
not indicate problems of organizational stagnation. Like many academic
institutions with a significant proportion of temured faculty, NIH may
confront difficulties in providing career growth for valued younger
personnel. Attl'neganetim,mchinsti‘b.rtionswill find themselves with
an aging workforce.

Recruitment to Mid-level Positions

Between 1983 and 1987 the intramural program lost same 300 mid-level
researchers. These 300 were more than replaced through conversion from
postdoctoral fellowships (47 percent), hiring from ocutside government
(21 percent) (Table 3-11), and on, reassigmment, and transfers from
other parts of the goverrment.” Most of those recruited from outside
the govermment were at the GS/GM 14 and 15 levels, equivalent to
university associate professor or professor rank (Table 3-12). Thus,
contrary to same perceptions, N]Hhasamixofprmatimmﬂh.irirgto
mid-level positions.

Campensation

It is difficult to determine how the salaries of NIH mid-level
researchers campare with their counterparts in other settings, because
there are few, if any, direct counterparts to NIH in the private sector.
The most logical comparisons are with medical schools, private research
laboratories, and private biotechnology firms. However, none of these is
identical to NIH in mission, campensation, structure, or work
enviromment. It is also difficult to know if the appropriate salary
camparison is at the mean or at same other level and to know what level of
camparability is necessary in order to ensure the recruitment and
retention of high quality researchers.
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With the exception of medical schools, campensation information is
relatively limited, and longitudinal data are lacking. Comparisons are
also difficult because other organizations are independent and average
figures hide great variations between organizations, frequently even
within organizations. It is also difficult to decide which jobs are
equivalent when surveys are made across positions and organizations.

Table 3-13calparesNIHsalarieswithammberof8m1psami
organizations which campete with NIH for researchers.1l’ The picture is
mixved and NIH is very campetitive for researchers at same levels, while
not campetitive at others. Generally, NIH is more competitive for Ph.D.s
than M.D.s, and more campetitive at the lower grades or ranks. It is
campetitive with Uniformed Services University of the Health Sciences
(USUHS) and overall AAMC averages for Ph.D.s through the GS-15/professor
level, and relatively campetitive with USUHS for M.D.s through the
@¥-15/professor level. The picture is more camplex with regard to AAMC
data and exemplifies the problems of making camparisons across
organizations. Asthetableslmi the picture changes, depending on
which comparison groups are used. However, only at the lower end of
the scale (GS/13 - assistant professor arnd, in the case of pediatricians
with a base salary, GS/14 - associate professor), are NIH salaries for
physicians campetitive. The picture with regard to private research
institutes and bioctechnology firms is even less clear, because there are
less camprehensive data, and since many private research institutes have
only a few researchers, each one is treated individually.

Several facts are apparent with regard to salaries at independent
research institutes and academic institutions. They tend to have much
broader pay ranges than NIH and, thus, much more flexibility in paying
market rates and in meeting competition for researchers wham they
particularly want to retain or recruit. This flexibility is enhanced by
having the salary ranges overlap, which permits them to pay an associate
professor (GS-14) more than a full professor (GS-15). Additional
flexibility is provided by not having a cap or ceiling on the full
professor (or equivalent) salary at many institutions. Same, though not
all, of these institutions allow their researchers to do outside
consulting (usually one day per week), and same share patent royalties
with the researcher. With regard to biotechnology firms, not only is it
difficult to judge camparable jobs, but salary information is treated as
highly confidential.

Data from a 1987 survey of more than 130 biotechnology firms also
provides useful salary information on 4 categories of Ph.D. researchers:

o Scientist I, 0-2 years after campletion postdoctoral
experience, receive an average salary of $37,000.

o Scientist II, with 2-5 years postdoctoral experience
receive an average of $43,000.
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o Scientist III, with 5-10 years postdoctoral experience
receive an average salary of $50,000.

o Scientist IV, with more than 10 years postdoctoral
experience receive an average salary of $58,000.

In addition, approximately 20 percent of the scientists in the first
category were eligible for incentive packages totaling 4 percent of base
salary. This increased to 55 percent of the scientists in the fourth
category, where incentive packages averaged 7.3 percent of base salary.

The same survey showed that anmual salaries for senior clinical
researchers (M.D.s), positions roughly camparable to the GS-15 level at
NIH, averaged $96,000 (Industrial Biotechnology Association, 1987). Based
on this relatively limited data, it would appear that NIH salaries for
mid-level Ph.D. researchers are comparable to those paid by the
biotechnology industry and that NIH salaries for M.D.s trail by
approximately 10 to 20 percent.

The National Science Foundation (NSF) survey of doctorate recipients
provides additional information on the campetitiveness of NIH salaries for
Ph.D. researchers. The survey contains a representative sample of more
than 50,000 doctorate holders in the United States. The sampling rate for
those disciplines employed by NIH is approximately 1 in 10. It is a
longitudinal survey with the sample re-interviewed every two years.

Table 3-14 shows the 1981 and 1987 salaries of researchers employed at NIH
in 1981; those who remained at NIH received an average 1987 salary of
$54,500, while those who left averaged $60,564. Additional detail from
the survey, which shows salaries of individuals in the upper quartile,
indicates the impact of the federal salary cap, with NIH salaries
clustering between $66,000 and $75,000, while salaries for those who left
NIH range fram $70,000 to $100,000 (Michael Finn, Office of Scientific and
Engineering Personnel, National Research Council, cammunication to
comittee, 1988).

Table 3-14 does not document large disparities; it does indicate,
however, that NIH salaries for Ph.D.s (at least for those with multiple
opportunities) have not kept pace with the private for-profit and
non-profit sectors. Also, because of salary ceilings and resulting pay
campression, NIH is the least campetitive for the most senior scientists.
The numbers in the sample are very small, but the findings are consistent
with other information.

It should be noted that Table 3-14 includes both mid-level and senior
Ph.D. researchers. Based on the distribution of salaries, it appears that
disparities are greater for senior researchers than the larger group of
mid-level researchers.
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Ancther important issue is how NIH salaries campare with those of
other organizations over time. For this camparisaon, the best source is
AAMC data on medical school salaries. Tables 3-15 and 3-16 show mean NIH
campensation as a percent of mean AAMC compensation for Ph.D.s in basic
science departments and M.D.s in clinical science departments. These
tables show that for mid-level researchers, both M.D.s and Ph.D.s, NIH
campensation has fallen compared to that of researchers in medical
schools. For M.D.s, the decline has been between 9 and 10 percent,
depending on the grade; for other doctorates, it has been between 11 and
14 percent. There does not appear to be any particular pattern with
regard to grade within the ranks of mid-level researchers, i.e., from
lower to higher or vice versa.

In sum, the data on recruitment and retention (attrition rates,
conversion rates, mmber of individuals recruited from outside goverrment,
etc.), of mid-level researchers do not show evidence of major problems for
either M.D.s or Ph.D.s. With regard to salary camparability, the
information is somewhat more mixed (Figure 3-3). Comparing average
salaries, NIH would appear to be campetitive for a researcher holding a
Ph.D. degree. There is limited evidence that Ph.D. researchers who leave
NIH receive higher salaries than those who remain. Data on salaries paid
by academic institutions, independent research institutes, and
biotechnology firms indicate that broader overlapping pay bards provide
these organizations much greater flexibility in campensating their
mid-level researchers. The camnittee finds that this lack of flexibility,
rather than any overall lack of salary campetitiveness, provides NIH with
its greatest difficulty in retaining mid-level Ph.D. researchers. Such
flexibility might include, in special cases, the ability to pay above the
pay band (or the provision of broader or overlapping pay bands), the
ability to pay above the cap (currently $72,500, $77,500, or $99,500,
depending on grade level and degrees), the authorization of recruitment
and retention bormuses, or accelerated hiring or pramotion procedures.

With regard to physician researchers, there is a pay disparity above
the lowest ranks of mid-level researchers. A slightly lower percentage of
physicians among the temured researchers and a rapid increase in their age
suggest that the salary disparities may be causing recruitment and
retention problems. Again, however, the committee does not believe the
evidence justifies significant overall salary increases. As with Ph.D.
researchers, the comnittee believes that the major praoblem relates to the
lack of flexibility in the current salary system, which prevents NIH’s
recruitment or retention of individuals particularly important to its

programs.
Senior Researchers
Much of the concern, especially in the lay press, over the loss of

scientists at NIH has focused on senior researchers—the scientific
superstars. Senior scientists (SSS and C0-7, ard same GM 15 and (0-6),
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constitute about 8 percent of the permanent scientific staff of the
intramiral program. The group, which includes laboratory chiefs and the
scientific directors of institutes, is equivalent to professor-level and
above in a university. Between 1983 and 1988, the total mumber of senior
researchers has fallen approximately 10 percent, from 95 to 86, and
physicians as a percent of total senior staff have fluctuated between 30

and 33 percent.

Attrition

Attrition among all senior researchers averaged 3.4 percent a year
between F¥s 83 and 87; percentages for M.D.s and Ph.D.s were 3.8 ard 3.2,
respectively. As expected, given the small mumbers involved, there was
considerable variation by year, but no apparent trend.

Although attrition rates are quite low, replacements represent a
problem. Fifteen senior scientists left NIH during this period and six
had been replaced as of May, 1988-—all by promotion from within. In
fact, NIH has not recruited anyone to the SSS fram outside the
organization since its creation. This contrasts sharply with the fact
that 105 mid-level scientists were ﬁnx;ht in from outside goverrment
during the 5-year period 1983-1987.

The average age and length of experience increased for these senior
researchers. Between September 30, 1983 and May, 1988 the average age of
Ph.D.s in the SSS increased from 56.9 years to 59 years, and the average
years at NIH fram 21.6 to 24.7. The increase in average age for M.D.s has
been less dramatic, from 57.4 to 58.4, however, the average length of
experience at NIH has increased fram 15.8 years to 19.4 years.

Table 3-10 shows that the Ph.D.s are leaving at normal retirement age
(mid-to-late 60s), while M.D.s, with same exceptions, are leaving in their
early-to-mid 50s.

Canpensation

Tables 3-13 to 3-16, Figure 3-3, and the survey of biotechnology
firms, provide comparative information on the salaries of senior research
scientists. When compared with those of the USUHS, medical school
faculties, or senior researchers at private research institutes, NIH
salaries are significantly lower. This is true both for M.D.s and Ph.D.s,
although the disparity is greatest for researchers with M.D. degrees.

The problems of camparing salaries across different organizations is
highlighted in trying to find proper groups against which to campare
senior NIH researchers. As has been noted, NIH has for many years
cmpazedmaxbemoftheSSSmthmedicalsdmldeparunentdxam
While it seems reasonable to do this with regard to same members of the
SSs--division directors, scientific directors, same laboratory chiefs, it
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is not clear that the camparison is appropriate for all members of the
SSS. While all of the members of the SSS have managerial and policy
duties, their levels of responsibility vary significantly.

To have the widest range of camparisons, the cammittee campared
members of the SSS with department chairmen (Ph.D.s with Ph.D. chairmen of
basic science departments and M.D.s with M.D. chairmen of clinical science
departments) ; it also campared M.D. members of the SSS with chairmen of
departments of internal medicine ard pediatrics (thus eliminating high
paying medical school departments, such as anesthesiology and radiology,
which lack NIH counterparts); and it campared M.D. members of the SSS with
full professors at the 80th percentile. Even with these more limiting
camparisons, the gap between NIH salaries and those in medical schools is
still significant at the level of SSS.

Tables 3-15 and 3-16, camparing NIH salaries with basic science and
clinical science chainnen, show that the gap has widened over time. For
example, in 1983, senior Ph.D.s at NIH received salaries comparable to
thoseofthedlalmnofbasmsclencedeparmms By 1988, they were
paid an average of 83 percent of what department chairmen received. The
disparity for M.D.s increased an additional 10 percent during the same
5-year period.

One reason for this lack of campetitiveness is the federal salary
cap. Table 3-14 shows changes in average annual salary for Ph.D.s working
at NIH in 1981 and in 1987, as well as the changes in salary by type of
enployer for those who left NIH. Senior scientists employed by
universities/medical schools had average salaries above the maximum
allowed by the federal salary cap. That table, which includes both
mid-level and senior-level Ph.D.s, indicates that researchers employed at
NIH in 1981, but who left there prior to 1987, earned higher average
salaries than their counterparts who remained. Private research
institutes generally have no fixed upper limit and frequently offer
salaries over $100,000.

While camparative data are quite limited at this level, it would
appear that total compensation offered by biotechnology firms also exceeds
the campensation that NIH can offer. Additional insights aﬁ. shown by
examples of key individuals NIH lost between 1983 and 1988.

The reduction in the number of senior researchers, the increasing age
of those remaining, the failure to successfully recruit fram outside, and
the evidence of generally noncampetitive salaries justifies NIH concerns
about their future ability to recruit and retain senior researchers and
research administrators. This is particularly serious since many of the
current researchers are approaching retirement age. Again, as with the
mid-level researchers, the problem is lack of flexibility within the
current personnel system. This problem is exemplified by the federal pay
cap ($77.5 thousand in base salary, $99.5 thousand total salary).
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Persommel losses are not inherently bad. In fact, a function of NIH
is to develop researchers, who will leave to create programs of excellence
elsewhere. When senior intramural researchers leave, new researchers have
a chance to develop and becane the next generation of superstars.
However, if losses became abnormally high, or if quality replacements
camnot be developed, an organization faces decline. The question is one
of balance, of enough turnover to allow new blood without diluting
quality. The cammittee believes that NIH’s primary concern should broaden
fram the loss of senior researchers to its capacity to revitalize at all
ranks.

Support Staff

Salary problems also affect research support staff, particularly
secretaries, mirses, and allied health workers. Interviews with NIH staff
pmdwedrepeateddiswssiasofprcblini'ecnutmgandretainug
secretaries and technical support personnel. 12 one institute scientific
director said "nothing can cause a good laboratory to break down faster
than the loss of a top—notch lab secretary—the glue that holds the place
together" (NIH staff interviews, 1988). Others camplained of difficulty
and delay in filling vacant positions and of recruiting qualified
applicants. For exanple, concerns about a nunber of ocwpatlcns are

r. With regard to allied health
workers the report states:

The present salary and benefits package for Allied
Health Personnel is far below the campensation
offered by neighboring hospitals. Area hospitals are
paying salaries that range fram 11 percent to
28 percent higher than that being paid by the
Clinical Center. This has resulted in extraordinary
data, the comittee recammends that a legislative
amendment be vigorously pursued that extends the
Title 38 pay and benefit options to Allied Health
Care workers (NIH, 1988c).

Table 3-17 provides salary camparisons between NIH and eight major
Washington area hospitals for selected allied health professions. It is
reported that the difficulties with medical technologists and
phlebotamists are of recent origin. This again points up the problems NIH
faces because of its rigid salary structure ard the extended time involved
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The current situation involving muirses is more positive than it has
been in recent years. Significant shortages, begimning in 1983, led to
the passage of legislation that allows NIH to employ murses at the
Clinical Center under the authority of the Veterans Administration
Title 38, which authorizes the setting of campetitive pay rates. The
following excerpts fram the Director’s Task Force Report summarizes the
situation over the last several years:

In 1983, the Clinical Center experienced the first
significant impact of what was to became a major
crisis in mrsing. Significant problems were
encountered in staffing the medical oncology service
of the Cancer Institute, subsequently necessitating
the closing of 20 of the available 40 beds for that
activity. Problems in recruitment and retention of
oncology murses were felt to underlie this shortage,
and were attributed by the mursing service to the
stresses of oncology mursing, as well as the
noncampetitive salaries offered by NIH. The mursing
shortage led to a mmber of consequences which
adversely affected clinical research: a halt to new
patients accession to protocols, "boarding®
in-patients on non-cancer wards, and a slowing of
implementation of new protocols for cancer and AIDS.
Similar shortages subsequently affected the staffing
of a mmber of other services at NIH, and forced
curtailment of clinical research utilizing the
surgical intensive care unit and the medical
intensive care unit, as well as patient admissions
for cardiac surgery, neurosurgery, mental health, and
AIDS.... (NIH, 1988c).

The current pay system for murses, which allows the U.S. Assistant
Secretary for Health to set campetitive salaries, is an example of the
type of flexibility that the cammittee believes NIH needs to contime to
function effectively.

Summary of Campensation Findings

Based on its analysis of campensation of individuals in the intramural
research program at NIH, the comnittee finds that:

o Goverrment-wide salary ranges are not campetitive for
either M.D. or Ph.D. researchers at the most senior
levels (SSS, C0-7) or for physician researchers above
the begimning middle levels (GS-13, 00-4). Salaries
are, however, campetitive for junior scientists, and
Ph.Ds at the mid-level.
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o Over the last 5-8 years, NIH salaries have not kept
pace with salaries in the nation’s medical schools.

o Significant pay problems exist, or have recently
existed, with regard to secretaries, muirses, allied
health workers, and other technical support personnel.

o The govermment personnel system does not have the
flexibility to adjust salaries to meet specific needs
in a timely mamner without increasing all salaries.

o There have been losses of significant researchers and
major difficulties in recruiting replacements at the
senior levels (SSS, C0-7).

The Persomnel System

The personnel system includes all laws, rules, regulations, and
procedures involving recruitment, maintenance, payment, pramotion, and
retirement of employees. The system deals with rates of pay, fringe
benefits, position classification, employee evaluation, awards, and a
myriad of other details. The previocus section focused exclusively on that
part of the personnel system dealing with compensation; this section deals
with all other aspects of the system.

Impediments Created by Externally Controlled Persamnel Systems

The employees of NIH are largely governed by three personmnel systems:
the GS, the SES/SSS, and the U.S. Public Health Service Comissioned Corps

(Table 3-la). These three systems are all controlled by onganlzatlas
beyond NIH (Comissioned Corps by the Public Health Service, and the GS
and SES/SSS by the Office of Personnel Management [OPM] and [HHS). They
are general systems designed to meet the needs of a wide variety of
organizations and, therefore, tend to value uniformity and consistency
over flexibility and innovation. The major problems with the current
systems, as described by NIH staff, are slowness and lack of
responsiveness to the needs of NIH as a research organization.

One measure of this slowness is the length of time it takes to appoint
a scientist to a senior position. In the past year, NIH campleted 24
appointments into the SES/SSS or equivalent positions in the U.S. Public
Health Service Camissioned Corps. Six cases were in the SSS, all of
which were pramctions for scientists who were already at NIH. The average
processing time for both pramotions fmwiﬂ\inﬂmeNmigdappohmnents
fram outside, was approximately 8.5 months (NIH, 1988a).
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Ancther example of the problem with an externmally controlled persomnel
system is shown by recent occurrences within the USPHS Comnissioned
Corps. Policy for the corps is determined by the Surgeon General. In
1987, the Surgeon General decided to "revitalize" the corps by measures
which many scientists find unsuited to the enviramment in which they
work. These measures included: (1) rotational assigmments, (2) wearing
uniforms and practicing military courtesy (saluting), (3) reduction of the
rnumber of senior officers, and (4) strict enforcement of the 30-year
mandatory retirement policy. Some 34 senior scientists at NIH, including
the Deputy Director for the Clinical Center and a mumber of Branch ard lab
Chiefs in the National Cancer Institute (NCI), the National Heart, Iung,
and Blood Institute (NHLBI), and the National Institute of Allergy and
Infectious Diseases (NIAID), received letters of mandatory retirement.
After negotiations, the Surgeon General withdrew the letters; however,
concern and same bitterness remains (Havermann, 1987; Specter, 1987;
Kosterlitz, 1988).

The current SES/SSS system also provides examples of problems:

o The Office of the Secretary of DHHS has to approve each
SES/SSS appointment.

o The Chief of Staff of DHHS required the Director of NIH
to reduce the performance ratings of a mumber of NIH
SES members, because he believed too many had been
rated outstanding (although he did not require changes
for members of SSS).

o The Secretary’s office makes the decisions on which NIH
SES/SSS members receive bonuses.

o The operation of the SES, of which SSS is a
sub-part—fram appointments, to the development of work
plans, to rewards——is based on the assumption that its
members are managers. Therefore, the rules enforced by
DHHS and the Office of Personnel Management (OPM)
require that scientific work be made to appear
managerial.

Other exanples of personnel system problems include the following:

o To recruit employees from outside of goverrment, NIH
must request a "panel of eligibles." This panel comes
fram OPM through the PHS and DHHS. It is reported that
by the time this can occur, most peocple on the list
have either moved from the area, found other jobs, or
are no longer interested.

o When the law was enacted authorizing the Veterans

Administration pay system to be used for nurses at the
Clinical Center, the Secretary’s office delegated the
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authority to set pay levels to the Assistant Secretary
for Health. Qurently, the PHS has not approved the
NIH request to re-delegate the authority to the
Director of NIH (NIH, PHS, and [HHS, staff interviews,
1988). :

FIE Ceilings

Ancther major concern about the persamnel system is the mandated
external limitation on the mumber of full-time equivalent persomnel.
Nearly all executive branch employees are under the President’s Employment
Ceiling, controlled by the Office of Management and Budget ((MB). The OMB
allocates FTEs to [HHS, which in twom subdivides its ceiling to the PFHS,
which further subdivides its ceiling between various health agencies,
including NIH (NIH, 1988a; OPM, 1988). Since NIH is a part of the FHS and
since the PHS has been over its ceiling, NIH has been prevented on many
occasions fram hiring people fram the outside.

An FIE ceiling—in addition to an overall budget constraint-—creates
unnecessary problems, especially when there is little or no growth, low
attrition rates, and constraints on the ability to remove less productive
personnel. The effect of these problems on the quality and efficiency of
the intramural program is difficult to assess, but the camittee was
convinced that effective management is inhibited.

A 1985 review of Clinical Center management issues presents same
examples. The limitations on FTEs in intensive care units caused a
25 percent under-utilization of surgical units. The new ambulatory care
unit faced severe praoblems in meeting both patient care and clinical
research needs because of a shortage of FIEs. Clinical Pathology had to
make the decision on whether to conduct laboratory tests in-house or
comtract them out, based not on appropriateness or minimizing costs, but
on the availability of FTEs (NIH, 1985a). Prublems in hiring technicians
providelgn example of the impact of FIE ceilings outside the Clinical
Center.

The overall effect of FIE ceilings that grow more slowly than budgets
is that managers who are best placed to make decisions about how to
allocate money to fulfill congressional mandates, are prevented from
making the most productive decisions.

Retirement

Another problem with the current persomnel systems relates to
retirement programs. Although NIH retirement programs are generous, they
are not integrated with Teachers Insurance Anmiity Association-College
Retirement Equities Fund (TIAA-CREF) and other systems found in
universities and medical schools making it extremely difficult to recruit
people to NIH from academic settings. Senior DHHS and NIH officials
estimate that, if the retirement systems could be made campatible, it
would be mach easier for NIH to recruit qualified researchers from the
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outside without additional costs to the goverrment (NIH, staff interviews,
1988) .

The retirement system of the cammissioned corps also creates
difficulties. This non—contributory system requires an individual to
serve for a least 20 years in order to receive any retirement benefits,
but mandates that they retire after 30 years. These provisions have both
good and bad sides. The 20 years rule is a powerful incentive to remain
in the organization. The 30 year rule can result in the loss of
scientific leaders.

Barriers to a Productive Work Ervirorment

In addition to the persamel system, there are a mmber of other
barriers that hamper NIH in accamplishing its research mission. Same of
these are goverrment-wide, others relate to NIH’s location within [HHS,
and still others are internal to NIH.

Recruitment and retention of staff are made more difficult by the
generally low regard in which federal employees are held, both by the
general public and by politicians. Both actions and rhetoric of recent
administrations have had a negative impact on the federal work force. The
current administration proposed a mmber of measures that would have
adversely affect goverrment workers—ranging fram a proposed pay cut of
5 percent in 1986, to drastic cuts in retirement benefits, to increasing
the retirement age from 55 to 65.

These issues are sumed up in a paper entitled, The Federal Civil
Sexvice At the Crossroads, prepared for a conference on "A National Public
Service for the Year 2000," jointly sponsored by the Brookings Institution
and the American Enterprise Institute:

...a growing perception among federal employees is
that they are under-appreciated and under-rewarded
which is affecting morale and quality of the work
force at the entry level, among shortage groups, and
at senior levels. The consequent erosion of the
human resource capacity of the federal work force is
an expected outcame of this process and raises a
large question about what the future civil service
will be like (ILevine and Kleeman, 1986).

These attacks on federal employees have had a negative impact on NIH
employees and have reduced their traditional esprit de corps. In
addition, mmmerous recent battles with DHHS have taken a toll on NIH
morale. In many ways the issue is summed up by the senior official in
DHHS who said, "HHS likes to think it’s a Department while NIH thinks it’s
special and wants to be treated differently" (NIH and DHHS, staff
interviews, 1988).
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Currently, NIH is one of a mumber of operating agencies under the FHS,
which in turn is one of a group of operating divisions under DHHS. Also
under [HHS structure are a mmber of Staff Divisione, each headed by an
Assistant Secretary or the equivalent (Budget, Persamnel, legislation,
Plamming and Evaluation, General Counsel).

NIH has expressed the viewpoint that its organizational location
creates many of the administrative barriers it faces, and that these
barriers limit its capacity to achieve its mission. Even small
administrative innovations can be approved only after the large ard
proliferating layers of bureaucracy have been persuaded. Because
mid-level bureaucrats are afraid to make mistakes in interpreting
gquidelines and rules, decisions are bucked up from one layer to the next,
a process that can take months or years.

Administrative barriers are imposed on NIH by staffs that are
constantly changing and are far removed from the dynamics of biamedical
research. NIH is needlessly harmed in many ways because the Director of
NIH often cannot accamplish his business with the Secretary of DHHS
directly and decisively (NIH, 1988b).

Space

Many of those who responded to the commnittee’s request for
information ocnﬁm:ed on the poor laboratory and office space available to
NIH scientists. They remarked that this added to the intramural
program’s difficulties in retaining and recruiting staff. There is
significant variation among the institutes in allotment of laboratory
space per individual researcher. This would be expected, based on the
differing types of research conducted, but also probably reflects luck and
the timing of each institute’s creation. In a 1985 study of a proposed
building for the National Institute of Child Health and Human Development
(NICHD), it was reported that, based on a 1983 space survey, NICHD
scientists and support staff had an average of 141 square feet per
person. The camparable figure for all institutes was 240 square feet
(NIH, 1985b). Figures from a December 1987 space survey indicated that
the average figure for all institutes has decreased to 172.3 square feet.
The figure for NICHD was still the lowest, 120.4 square feet. The highest
square foot figure was in the National Institute of Neurological and
Cammnicative Disorders and Stroke (NINCDS) at 192.5, with NHLBI having
173.4 square feet, and NIAID having an average of 163.1 square feet per
person. These figures represent NIH laboratory space in the Washington
metropolitan area; figures for field stations are samewhat higher.
Overall, NIH has slightly more than 700,000 square feet of laboratory
space and 300,000 square feet of laboratory support space in the

Washington area (NIH, 1987).

-69-


http://www.nap.edu/catalog.php?record_id=19161

The problems of space have not been ignored, but improvements have
been slowed by bureaucratic delays. It is estimated by NIH that
construction of the new neurosciences/primate facility was delayed for
nearly a year because of cantimuing PHS review and re-review. It is
estimated that all construction or major renovation is delayed for
6 months to a year because of PHS reviews. The major renovation of the
oldest laboratory buildings, called the round-robin renovation, was
originally scheduled for completion in FY 1991, is expected to run until
1997. NIH officials attribute the delays to a cambination of umnecessary
PHS reviews arnd problems with appropriations. NIH staff are also bothered
by what they consider PHS interference in day-to day operations. One
example was that all easements—even routine ones, such as for the gas and
electric canmpanies, and even at field stations, such as those in North
Carolina-~have to be reviewed and signed by the PHS (NIH staff interviews,
1988) .

The adequacy of current laboratory facilities is difficult to judge.
Most PHS and DHHS managers interviewed believe the space to be adequate,
and they point out that overcrowding is caused, in part, by the tendency
of NIH to find ways around the FIE ceilings. The camnittee is unable to
answer the question of the degree to which space problems are caused by
NIH’s unwillingness to set priorities and to discontimue or curtail
programs ard projects that are less successful.

In sum, it would appear that, based on current research programs being
conducted at current levels, space is inadequate for a mmber of
institutes and conditions have deteriorated in recent years. (Approved
new construction will provide some relief with the addition of
95,000 square feet of laboratory space on campus by FY 1991 (NIH staff
nrte:views, 1988]). Same space problems can be attributed to bureaucratic
layering (and in one instance, delays more than doubled the cost of the
project), and a lack of sympathy on the part of administrative people not
knowledgeable about research, while other major problems include the
goverrmental budgeting process and the political difficulties in abtaining
authorization for construction in the Washington metropolitan area.

Travel to International Conferences

Even minor bureaucratic impediments can cause frustration. Such
appears to be the case with regard to travel to international
conferences. [HHS centrally controls the travel of its employees to
meetings in foreign countries. These controls are applied even if the
agency has adequate funds to pay for the travel. This decision to control
international meeting travel is not mandated by law, regulation, or
outside agencies such as OMB (NIH, 1988a; NIH staff interviews, 1988).

The ceilings have not kept pace with inflation and the vastly

decreased purchasing power of the dollar. Fram a public management
perspective, it is hard to justify DHHS’s imposition of a ceiling on
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intermational meeting travel, rather than holding line managers
accountable for prudent use of resources that have been allocated to
them. It is even harder to ratiocnalize the current system when, not only
a ceiling is imposed, but individual trips for staff at the SSS level have

to be approved by the Secretary’s office.

while no standards or comparisons are available, it is generally
believed by the scientists that research is hampered by their inability to
serd appropriate mmbers of scientific researchers to intermational

Procurement

The general issue of goverrment procurement has been a bane to
everyone involved for many years. Contractors argue that the goverrment
is slow in processing requests, vague in its requirements, and even slower
to pay its bills. Goverrment employees needing materials camplain that
the process is cambersame, laboriocus, and inflexible. Congress and the
general public view the system with cynicism and distrust. Second only to
agencies asking for relief from the goverrment-wide persamnel system are
those seeking exemption fram the dreaded Federal Acquisition Regulations
(FAR) (Abramson, 1988; Aviation Safety Comission, 1988).

while NIH scientists feel that they, and the nation’s biamedical
research effort, are well served by existing procurement practices, there
is same concern in the Inspector General’s office of DHHS about the level
of accountability and full compliance with existing regulations (DHHS,
1988) . These concerns, together with recent Defense Department
procurement scandals seem likely to stimulate an increased level of
regulation of procurement policy. Existing procurement procedures at NIH
are supportive of the research effort and provide little justification for
cansidering privatization of the intramural research program. NIH has
expressed the specific cancern that excessive statutory restrictions on

would severely thwart the flexibility necessary to make

effective use of the nation’s investment in biamedical research. Although
the camittee shares this concern, we believe that appropriate levels of
accountability can be achieved, with due allowance for the need of an
effective research program, and that privatization is not a serious
alternative solution to this problem.

Summary

There is evidence that many good scientists are willing to forgo much
higher earnings to enjcy the distinctive research enviramment at NIH,
which for same, is especially conducive to research productivity and
creativity. But same of the factors that contribute to this envirorment
are subject to counterproductive, administrative controls. Notable among

these are travel, support personnel, equipment, space, and procurement.
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Although there is little evidence that the PHS or DHHS interferes with
scientific direction at NIH, the camlative impact of not being able to
fill technician positions, of delays and erdless paperwork in getting
pramotions, of the crowding and overall lack of space, and of a perceived
lack of respect, is having a negative impact on the scientists, if not
directly on the quality of the science.

The cambination of increasingly burdensome and unnecessary constraints
with lower salaries and less flexible administrative policies creates
concern about NIH’s ability to build the future staff necessary to sustain
the quality and vitality of the intramural program.

Coping With a Changing Enviromment

In addition to administrative problems caused by the subordinate
organizational location of NIH, concern has also been expressed about the
authority of the director to meet organizatiomwide responsibilities and
his ability to marshal resources to plan for the future, and to respond to
crisis situations and external demands.

NIH indicates that part of the problem is that the director lacks the
authority to reprogram funds and to establish and administer a flexible
reserve fund. The 1984 IM study of the organization of NIH confirmed
that the Director of NIH had relatively limited authority vis a vis
individual institute directors. As that report stated, "authority in the
NIH has became increasingly decentralized over the years for a mmber of
reasons. The institutes have became more autonamous, with their own
corgressional appropriations and their own specific constituencies.™
ILacking budget authority, including any ability to reprogram funds to meet
emergencies or opportunities, and lacking a reserve fund, it is very
difficult for the director to plan and coordinate activities across

A review of previous stidies of the intrammral program conducted for
the 1984 IM study also identified other concerns. These included the
need to review the Medical Fellows Program to ensure high quality in all
institutes and the need to make managerial practices more flexible and
responsive to outside initiatives. The decentralized nature of the
intramural programs was said to make it difficult to coordinate NIH-wide
or DHHS priorities. The decentralized appropriation structure and
autonamy of the institutes often make it difficult to shift resources to
respord to scientific opportunities, congressional concerns, ard NIH or
secretarial directives (IOM, 1984).

This lack of responsiveness may sametimes be attributable to a
structure that inhibits camprehensive and decisive response. For example,
NIHhasrecelvedmixedreuewsabcutltsmsporsetotheAcaned
Immunodeficiency Syndrame (AIDS) crisis. Many analysts have given them
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good marks, but others have criticized NIH for one or more of the
following failures: slowness to recognize the extent and seriousness of
the prablem; failure to mobilize resources; failure to coordinate the
respanses of various institutes; and, lack of cooperation among
institutes, Centers for Disease Control, and the outside research
camunity (Panem, 1988; Stoto et al., 1988; Shilts, 1988).

In looking to the future of the intramural program, the camittee
found it necessary to assess the enviromment in which the program will
operate. A mumber of factors indicate that today’s problems are likely to
be exacerbated. The demand for biamedical researchers is likely to
cantimue to grow. The evolution of science is blurring interdisciplinary
boundaries, and moving quickly in unpredictable directions. In addition,
as the AIDS epidemic indicates, health emergencies occur and the strengths
of individual institutes may need to be mobilized in a coordinated

. Acknowledging these problems, the President’s Comnission on
the Human Immunodeficiency Virus Epidemic (AIDS Camnission), made a mumber
of recammendations to improve the ability of NIH to respond to the AIDS
crisis (Presidential Comnission on the Human Immmnodeficiency Virus
Epidemic, 1988). Major camission recammendations include giving the
Director of NIH increased authority over budget and persomnel resources
within NIH for a 2-year period and having him report directiy to the
Secretary of DHHS.

To move effectively in areas over which no one institute has a logical
claim, NIH needs a capability to make and implement decisions that
transcend institute lines. This capability does not exist today. The
challenge is to address this problem without undermining the strengths of
the axrrent structure of independent institutes that form a confederated
NIH.

Summary of Administrative Problems

The camittee concluded that personnel problems, both these relating
to campensation and the overall personnel system, are campromising the
ability of NIH to recruit and retain scientists of the highest quality.
The camittee faurd that, in selected areas, NIH salaries are not
campetitive, particularly for physician researchers and overall for these
at the most senior levels. Although federal salaries in general lag
behind the private sectors, this is less of a problem for NIH than the
fact that the system lacks the flexibility necessary to campete in a tight
labor market. While the camittee would like to see appropriate pay
campatibility for federal workers, arnd hopes that the efforts of the
Quadrennial Camnission and the Volker Commission will be suc:ces\sfi.xl,l8
it is convinced that it is also important for NIH to have the flexibility
necessary to campete for key individuals and necessary categories of
support persomel.

Administrative problems are not so serious as to require drastic
changes. However, they are serious enough to require consideration of a
greater delegation of authority to NIH fram DHHS and the PHS. Vigilance
is needed to assure that these administrative problems do not reduce the
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traditional esprit of NIH to the extent that it is no longer able to
retain its large pool of dedicated researchers. The camittee finds that,
taken as a whole, these problems call for action on the parts of Congress,
the Department of Health and Human Services, and the National Institutes
of Health. The question for discussion in the next chapter is what type
of actions, structural or specific, make sense given the scope and nature
of the problems.
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ENDNOTES

1. Serious concern over NIH salaries has been expressed in many reports,
including the report of the President’s Biomedical Research Panel, (1976):
The Federal laboratory Review Panel (Packard Camnittee) 1983; and two
internal NIH camnittees, the Committee on Pay and Persomnel Systems in
Intramural Research (Eberhart Cammittee), 1981 and the Camittee on Pay of
Scientists (Chen Camnittee), 1982.

2. The issue of quality makes this assessment more difficult. NIH not
only requires the ability to employ an adequate mumber of investigators,
but these investigators must be capable of performing independent research
of high quality. Chapter 2 addresses the issue of quality at NIH ard
indicates that, while the camnittee believes that the intramiral program
is one of the nation’s important centers of biamedical science, it is
unable to determine how deeply the highest level of quality pervades the
organization. while there is significant evidence of scientific
excellence, the camittee believes that further improvements in quality
can be maintained only if the pool of scientists remains strong.

3. Table 3-3 provides more detailed information on all programs used to
recruit non-temred scientists for the period 1983-1987. Because the
Medical Staff Fellow Program, which began in 1981, lasts for 3 years, the
first conversions occur in 1984 (Table 3-6b). The rate of conversion has
been relatively low—ranging between 1 percent and 3.6 percent, with the
lowest rates occawrring in the last 2 fiscal years. (However, a rumber of
M.D.s progress from the Medical Staff Fellowship Program to the Senior
Staff Fellowship Program before being considered for temure). Most
canwversions are from the Senior Staff Fellowship Program, individuals with
3~7 years postdoctoral experience, ard are made at the GS/GM~13 level. A
few conversions, primarily M.D.s, are made at the GS/GM-14 level ard a few
are made into the Public Health Service Comnissioned Corps-——normally at
the C0-3 or 00-4 levels. The reduction in the number of fellows going
into the corps in the last two years is probably attributable to both
changes in corps assigmment pattemrns, which make it less desirable for
sanecne interested in a biamedical research career, and to the elimination
of the clinical associate program.

4. References to physicians or M.D.s in the tables and text include
M.D.s, doctors of osteopathy (D.O.s), and those M.D.s and D.O.s who also
have a Ph.D. References to Ph.D.s in the tables and text include small
nmbers of individuals with other doctorates. These include dentists,
veterinarians, podiatrists, and those with doctoral degrees in fields,
such as pharmacy and public health, and those with equivalent foreign
degrees.
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5. There is a fundamental difference in the meaning of temure between NIH and
academia. In universities, the temure clock does not begin to tick until the
faculty member has completed postdoctoral training and has been given his/her
initial faculty appointment. In contrast, at NIH, the clock begins to tick at
the time the individual enters into postdoctoral training. As Table 3-4
describes, for same researchers who begin their postdoctoral careers at NIH,
the time to temure may externd up to 10 years; however, this is not true for
the majority of researchers. NIH does not currently have information of the
average time it takes to receive temre. Same senior staff members estimate
the average is 7 years, while others believe it is closer to 4 years. The
camittee suggests it would be useful for NIH to review systemstically its
actual experience with temre.

In general, in making camparisons between NIH and universities, it is
important to remember that the GS-13 senior investigator position at NIH is
temured, while the assistant professor position at a university is not.

6. Several peculiarities pertaining to these data should be noted. The
canversion rates appear artificially low, because the NIH personnel data
system does not have the ability to track a cohort of new appointees through
the system until they receive temure or leave NIH. The conversion rate shown
is, therefore, a synthetic ane derived by dividing the mmber converted during
a given fiscal year by the total mmber of fellows on board at the beginning
of that fiscal year. Because fellows are employed for a mmber of years, it
is likely that the true conversion rate is significantly higher. In addition,
most visiting associates and visiting scientists, because they are foreign
nationals, are not eligible for permanent appointments at NIH. In spite of
these caveats, the data provide useful insights into the ability of NIH to
retain younger researchers. This is particularly true for the trend data for
staff fellows, including senior staff fellows, because camparable data are
available for most years back to 1975.

7. This camparison must be used with caution, since the definition of
instructor varies considerably among medical schools, and therefore lacks
internal consistency. Most basic science departments do not use the title,
but instead activate a faculty members initial appointment as assistant
professor. In many clinical departments, the title is used for clinicians and
not researchers. With these cautions, the information does allow another
limited camparison of the campetitiveness of NIH salaries for beginning
researchers.

8. The intramiral program mid-level workforce is indeed aging. The average
age of physicians went from 42.8 years in 1983 to 45.6 years in 1988, and
Ph.D. scientists went from 46.1 years to 47.6 years over the same period.
There are a mumber of potential explanations for these changes; the overall
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ENDNOTES CONTINUED

U.S. population and the overall federal workforce is aging. The average age
of both M.D. and Ph.D. faculty in U.S. medical schools has increased slowly
for a mmber of years (Jolly, 1986). Besides these general considerations,
there are specific programmatic factors that may effect the increasing average
age of researchers at NIH (especially M.D.s). As Table 3-8 shows, there is a
significant reduction in the mmber of M.D.s in grades C0-4 and C0-5, and a
major increase in the mumber of CO-6s. This probably is caused by phasing out
the Clinical Associates Program, which recruited people into the corps, and
its replacement by the Medical Staff Fellowship Program, which recruits into
the Civil Service. The change may be accounted for, in part, by the creation
of new fellowship programs, such as IRTA, which allow researchers to spend up
to 10 years at NIH before they receive temure. This is important to the issue
of age, since the changing age distribution is based on permanent staff, and
does not include fellows.

Data on researchers who left NIH (Table 3-9) show much less clear
direction, especially for physicians, possibly representing the fact that the
mxch smaller mmbers are more subject to randam events. In same years, the

average age of physicians leaving NIH has been younger than those remaining
and in same years, older, with no discernible trend. The same is true with

regard to their years of experience at NIH. With regard to Ph.D.s, although
the average age at departure has fluctuated with no specific trend, those
leaving have been significantly older each year than those who remain.

The reasans for, or the impacts of, the aging of the research scientists
are not clear; the magnitude of the shifts, particularly with regard to
physicians, warrants contimued monitoring and analysis by NIH.

9. Included in this group are 32 individuals (GS-13 to -15) originally
brought to NIH fram outside on special time-limited appointments, and then
canverted to permanent positions.

10. The camplexities of making camparisons across organizations increase
significantly when the attempt is made to campare total benefits (base pay
plus boruses, allowances, retirement benefits, health insurance benefits, life
insurance benefits and leave benefits). The Office of Personnel

uses the figures 23-26 percent of base pay as the value of the benefit package
for the general federal workforce. A representative of the American
Association of University Professors estimates that the benefits package for
universities averages 22-23 percent of salary. In a 1987 National
Campensation Survey of Research and Development Scientists and Engineers, done
by the Hay Management Group for the Department of Energy, the benefits package
for goverrment contract laboratories was determined to be 32.8 percent of
salaries, and the camparable figure for private and academic laboratories was
29.1 percent. Because of the difficulties in determining total benefits,
camparisons are made on base salaries unless specified.
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ENDNOTES CONTINUED

11. NIH has for many years compared its salaries for GS-13s -14s, -15s with
Assistant, Associate, and full Professors in medical schools, and has made the
canparison for Ph.D.s in basic science departments and for M.D.s in clinical
science departments. These camparisons are not based on an analysis of
functions and duties, hut on reasonableness, e.g., NIH and medical schools
both have three levels of independent researchers above the level of
postdoctorate and below the management level (SSS/C0-7 level of NIH and
department chairman in medical schools). In addition to showing salary
camparisons for M.D.s in all clinical departments, camparisons are also made
with faculty in departments of medicine and pediatrics. These departments
were chosen because they represent the specialties of a majority of the
full-time permanent M.D.s at NIH. Based on July, 1988 data, 47 percent of NIH
M.D.s specialized in internal medicine, including subspecialties and

11 percent in pediatrics, including subspecialties. The AAMC anmual report on
faculty salaries defines base campensation as campensation that is fixed by
the institution, exclusive of fringe benefits, and normally not influenced by
practice earnings. Most of the camparisons for M.D.s are with this figure,
since NIH M.D.s do not have camparable practice earnings.

12. Including both direct appointments and the conversion of time-limited
appointments to temured positions.

13. Forty-two senior scientists have left NIH for positions in academic
institutions, industry, and independent research laboratories at salary
increases ranging fram 50 to 300 percent. One NIH deputy director and five
institute directors accepted employment in major academic institutions with
salary increases ranging from 80 to 276 percent. Chiefs of surgical branches
in two institutes, each paid at the maximm federal salary level, were
recruited in 1985 and 1986 at almost triple their federal campensation. One
accepted a position at a large cancer center in the South at $200,000—an
increase of 191 percent; the other accepted a position at an eastern medical
school at $212,500--a 219 percent salary increase. In both instances the
scientists received fringe benefits at least equal to those paid by the
federal goverrment.

A similar list could be developed for those medical schools who lost
superstar faculty to other institutions; however, a key difference is that NIH
is not able to recruit replacements of similar stature from the outside.

14. Secretaries are currently paid above the set rate for their grade in the
Washington Metropolitan area because federal salaries are not campetitive. In
spite of this special pay, NIH reports a large mmber of vacancies for
secretaries. In interviews with NIH scientists, frequent reference was made
to the difficulty in recruiting and retaining secretaries.

15. This is the time for processing the request through the personnel system
after decisions concerning the action have been made by the institute.
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ENDNOTES CONTINUED

16. A number of scientists at NIH stated during interviews that they had
severe problems with the quality and availability of technicians. They
indicated that these problems were caused by inadequate salaries (qualified
technicians left for higher paying jobs on the outside), and that because of
FIE ceilings, they were forced to hire from within the PHS and could not
recruit on the open market for the best qualified technicians.

17. The problem of adequate space for the intramiral research program is of
long standing. A 1981 NIH paper on the renovation of six key laboratory
buildings traces concerns back to 1966. The paper describes the buildings as
a public health hazard which did not meet the regulations required of NIH
grantees with regard to occupational safety and health. In addition to safety
inadequacies, their support systems and interior architectural features were
described as ocbsolete and deteriorated. The paper goes on to state:

It is clear that there is a dire need to renovate
these buildings. The renovation has been put off fram
year to year since 1966, when the need for this work
was first recognized. It can be put off no longer.
We have gone beyond the point at which we fear for the
consistency of the experimental results; we have
passed the stage of worrying about whether the
machines will function properly. The poor conditions
for housing animals, the barriers to the handicapped,
and other problems normally of serious concern to us
have all became relatively minor, campared with the
jeopardy to persannel now working in these cbsolete
facilities" (NIH, 1981).

The renovation of these facilities was designed as a coordinated 11
year effort to be campleted by FY 1991 at a construction cost of
$45 million. However, budget problems and externded bureaucratic reviews
have already extended the estimated campletion date by six years and
construction costs have increased to approximately $95 million (NIH staff
interviews, 1988).

18. The National Comission on the Public Service, chaired by Paul Volker,
was created March 2, 1987 to explore the problems of attracting and
retaining talented individuals for careers in the federal goverrment. The
camission’s final report is scheduled for release in early

February, 1989. The Cammission on Executive, legislative, and Judicial
Salaries (The Quadrennial Cammission), originally established by Sec. 225
of P.L. 90-206, is charged with reviewing and making recammendations to
the President on the campensation of senior federal executives. The
report of the current camnission is due to be sulmitted to the President
by December 15th of this year.
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TARIE 3-12 Persamel Systems Under Which NIH Terured Scientists Are Employed

General Schedule (GS)

The General Schedule is the primary persomnel system
used throughout the federal goverrment for the employment
of civilians. The GS system is divided into 15 pay
grades, fram a low of GS-1 to a high of GS-15. Positions
quirmgmmgerialcrapewisoxydztisarechsignted

General Managerial (GM) at grades 13 through 15. Grade
levels are established according to standards developed
by the U.S. Office of Personnel Management (OPM). These
standards prescribe progressively more difficult duties
and responsibilities at successively higher grade
levels....

Initial entry into the GS/GM system is campetitive,
and all individuals must be certified as qualified and
eligible by OPM before they can be appointed by an
agency. Most doctoral-level scientists appointed to
permanent positions will be assigned responsibility for
the supervision of a laboratory or a research team, they
are usually designated as GM. Depending upon their
qualifications and the duties and responsibilities of the
position, same doctoral-level scientists are appointed at
grades GM-14 or GM-15 level.

Pay for GS/GM employees is jointly determined on an
anmial basis by the Congress and the Exeartive
Branch.... Special pay rates are also established for
occupational groups that OPM determines to be shortage
categories for recruitment and retention purposes. At
the G4-13 through GM-15 level, medical officers are the
only scientific occupation utilized by NIH determined to
be a shortage category.... There is a statutory limit on
the amount of base salary that can be paid to GS/GM
employees (currently $75,500), regardless of their
occupation or pay schedule.

GS/&M physicians may also receive a FPhysicians
Camparability Allowance (PCA). This is a recruitment and
retention allowance that agencies may use to supplement
the salaries of physicians, in exchange for an agreeament
to remain in the federal service for ane to three years.
Authority to pay PCA allowances is subject to a plan
approved by the OMB....
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TARIE 3-la, Continued Persomel Systems Under Which NIH Temured Scientists
Are Employed

NIH is authorized to pay PCA allowances to GS/GM and
SES/SSS physicians. Since PCA is a salary supplement, it
may be paid in excess of the statutory limit on GS/GM
salaries. Pmallmmgrnntedmdjmto
grade level and research accamplishments.
legmlativedn:'qesmﬂamwll'mnledtoan
increase in the maximm PCA allowance from $10,000 to
$20,000 a year. However, not all physicians receive the
maximm PCA allowance. Compensation data provided on NIH
physicians includes both salary and PCA allowance.

The SES/SSS is the mechanism available for the
employment of the highest level civilians.... Although
intended to be a system for senior managers, scientists
above the GS/GM-15 level with significant supervisory and
program responsibility are also eligible for inclusion.
All appointments or pramotions to the SES/SSS are
campetitive.

The SES/SSS is an ungraded persomnel system with six
pay levels that may be adjusted anmually. Pay for the
SES/SSS is jointly determined by the Congress and the
Executive Branch, and raises do not always occur
anmually. With few exceptions most NIH scientists are
limited to a maximum salary at the fourth pay level
(currently $73,400). Physicians in the SES/SSS system
are also eligible for PCA allowances up to a maximm of
$20,000. Total campensation in this system (salary, PCA
allowances, and performance boruses) is subject to a
statutory limit, currently $99,500.... Data provided on
the campensation of NIH SES/SSS physicians include salary
and PCA.

Both the M and SES/SSS systems have a mechanism for
awarding performance boruses. GM employees who receive
anmual performance ratings of Outstanding must receive
performance boruses of at least 2 percent of base pay.
GM employees who receive anmual performance ratings of
Excellent or Fully Satisfactory may receive performance
boruses of lesser amounts. These awards are not subject

to the statutory limit on pay. Approximately one-third
of the NIH members of the SES/SSS receive bomuses each
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TARLE 3-la, Contimued Personnel Systems Under Which NIH Temured Scientists
Are Enployed

year averaging 7 percent of base pay. In addition, a few
menbers of the SES/SSS may receive Presidential Rank
Awards of either $10,000 or $20,000 each year for

career performance. Both performance and
Rank Awards for members of the SES/SSS are subject to the
statutory limit on total campensation....

The PHS Comnissioned Corps is a career uniformed
service, with pay and benefits camparable to the armed
services.

Officers’ grades and ensignia parallel those of the
armed services. Grades 0-4, 0-5, ard 0-6 are considered
to be equivalent to GS-13, GS-14, ard GS-15,
respectively. Officers at grades 0-7 and 0-8 are
equivalent to appointees in the SES. Unlike civil
servants, the grade and pay of comissioned officers is
based on the "rank-in officer” concept, awarding credit
for years of creditable education and
professional experience. Promotions are competitive,
following campletion of higher levels of training and
experience.

tion has several camponents, depending on the
officer’s professional category and status, including
(1) basic pay, reflecting grade and years of service;
(2) nontaxable quarters allowance, based on grade and
with or without dependents, (3) nontaxable Variable
Housing Allowance cost-of-living supplement for
geographical location; (4) nontaxable subsistence
allowance; (5) Variable Special Pay for medical officers;
(6) Retention Special Pay for medical officers who sign
one to four-year cantracts to remain on active duty;
(7) Additional Special Pay for dental officers who sign
anmual cantracts to remain on active duty:; and (8) Board
Certified Pay for board certification in a medical or
dental specialty. Pay increases are jointly determined
by Congress and the Executive Branch on an anmual basis.

Officers are eligible for and may request retirement
following 20 years of service, and mist retire after 30
years of service.

SOURCE: NIH, Office of Associate Director for Administration (1988)
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TABLE 3-1b Salary Rates for Permanent NTH Scientists Under the General Schedule and
Senior Executive Service

1 2 3 4 b 6 7 8 9 10
GS-1 $9,811 $10,139 $10,465 $10,791 $11,117 $11,309 $11,631 $11,956 $11,070 $12,278
2 11,032 11,294 11,659 11,870 12,103 12,459 12,815 13,171 13,5627 13,883
3 12,038 12,439 12,840 13,241 13,642 14,04 14,444 14,845 15,246 15,647
4 13,513 13,963 14,413 14,863 15,313 15,763 16,213 16,663 17,113 17,563
] 15,118 15,622 16,126 16,630 17,124 17,638 18,142 18,646 19,150 19,654
6 16,851 17,413 17,975 18,537 19,099 19,661 20,223 20,785 21,347 21,909
7 18,726 19,350 19,974 20,598 21,222 21,846 22,470 23,094 23,718 24,342
8 20,739 21,430 22,121 22,812 23,503 24,194 24,885 25,576 26,287 26,958
9 22,907 23,671 24,435 25,199 25,963 26,727 27,491 28,255 29,019 29,783

10 25,226 26,067 26,908 27,749 28,580 29,431 30,272 31,113 31,954 32,795
11 27,716 28,640 29,564 30,488 31,412 232,336 33,260 34,184 35,108 36,032
12 33,218 34,325 35,432 36,539 37,646 J38,753 39,860 40,967 42,074 43,181
13 39,501 40,818 42,135 43,452 44,769 46,086 47,403 48,720 50,037 51,354
14 46,679 48,235 -49,791 51,347 52,903 54,459 56,015 67,571 69,127 60,683
15 54,907 656,737 58,567 60,397 62,227 64,057 65,887 67,717 69,547 71,377
16 64,397 66,544 68,691 70,838 72,500 73,660% 75,765% 77,870% 79,973s

17 73,958 78,423% 78,888% 81,353% 83,810s

18 86,882=

% The rate of basic pay payable to employees at these rates is limited to the rate for level V
of the Executive Schedule, which is currently $72,500.

SENIOR EXECUTIVE SERVICE EXECUTIVE SCHEDULE
ES-1 $85,994 level I $99,500
2 68,952 II 89,500
3 71,910 I1I 82,500
4 73,400 : Iv. 77,500
$ 75,500 v 72,500
8§ 77,500

Su :
URCE: NIH, Office of Associate Director for Administration (1988)
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TABLE 3-2 NIH Fellows by Title and Degree as of End of Fiscal Years 1983-1988

TITLE SEPY. 30, 1983 SEPY. 30, 1934 SEPY. 30, 1985 SEPT. 30, 193¢ SEPT. 30, 1987 MAY 21, 1983
II.’. 'l;.u' lulx[ lllu. l';.u' '5"[ l‘.nl "i'E |u|‘[ lllu. 'l;o‘.'ﬂltt . . . . . . . .
STAFF_FELLOKW 11 299 310 19 302 321 146 273 287 18 227 2453 31 213 244 33 209 242
SR. STAFF FLH. 47 173 220 13 201 274 86 209 295 100 223 323 126 250 374 11y 267 358
EPIDEMIOLOGY S.F. 0 0 0 2 0 2 8 0 ] 10 0 10 7 0 7 7 0 ?
. MEDICAL STAFF FLMW. 334 0 334 334 0 331 310 0 310 295 0 295 293 2 295 279 2 281
DENTAL STAFF FLN. 0 L] 5 0 7 7 0 5 5 0 ] L 0 L 0 5 S

80 126 206 67 122 62 114 103 142 250 126 118 297

VISITING ASSOCIATE 0 111 181 189 176
117 31 71 102 37 68 105 39 66 105 <9 15 12¢ <9 85 134

VISITING SCIENTIST 36 81

GRAND TOTAL 498 669 1,167 536 707 1,243 522 €77 1,199 526 636 1,158 607 692 1,299 603 721 1,32¢

NOTE: M.D. figures include M.D.s, D.O.s and those with both M.D. and Ph.D.
Ph.D.s include a few researchers with other doctorates, e.g.,
D.D.S., D.V.M., D.P.H., and same equivalent foreign degrees.

SOURCE: NIH, Office of Associate Director for Administration (1988)
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TABLE 3-3 NON-TENURED INTRAMURAL EMPLOYMENT (FTE POSITIONS)

STAFF FELLOWS/SENIOR
STAFF FELLOWS
(Ph.D.)

MEDICAL STAFF
(Includes Dentsl
Steff Fellows,
Epidemiology Steff
Fellows

VISITING ASSOCIATES
VISITING SCIENTISTS

CONCEPTS
AND PURPOSE

NATURE OF
ASSIGNMENTS

QUALIFICA-
TIONS

DURATION OF
APPOINTMENT

STIPEND
LEVELS

Provide employment and
professional
development of
promising

postdoctoral research
scientists.

Perform besic and/or
clinical research.
May not engage in
supervisory of
administrative
activities.

M.D. degree or Ph.D.
in biomedical,
behavioral, or related
science and
postdoctoral research
experience: 0-3 yessrs
for Staff Fellows and
3-7 years for Senior
Staff Fellows.

2 yesr initial
sppointment,

extension in yesrly
increments to meximm
of 5 yeers. S$ixth and
seventh years by
exception mechanism.

staff Fellow (Ph.D.)
$20,000 - $38,753

Staff Fellow (M.D.)
$24,000 - $36,588

Senior Staff Fellow
(Ph.D.):
$24,000 - $43,452

Senior Staff Fellows
(M.D.):
$28,000 - $50,744

Provide initisl
employment and
research training to
junior level
physicians.

Leboratory research
and/or patient care
supportive of

research protocols.

M.D. degree plus 2-3
years graduste
medics! training.

2-3 yeor initiel
sppointment up to
3 yeor maximm,

$32,000 - First Year
$34,000 - Second Yesr
$36,000 - Third Yesr

~88~

Provide for an
internationsl
interchange of
scientific

information and trsining.

Conduct basic and
spplied research
releted to health.

M.D. degree in health
sciences and
postdoctors!l research
experience or
training: 3 or more
years for Visiting
Associates and 6 or
more years for
Visiting Sciantists.

12-13 month inftiat
sppointment,
extansions in 1 yeer
increments to a
maximm of & yeers.

Visiting Associstes
$22,907 - 343,181
(G$-9/1 - G$-12/10)
(rounded to nearest
$1,000).

Visiting Scientists:
433,218 - 875,500
(G$-12/1 - Pay Cep)
(rounded to nearest
$1000).
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TABLE 3-3 CONTINUED,

NON-TENURED INTRAMURAL EMPLOYMENT (NON-FTE POSITIONS)

VISITING FELLOWS

IRTA FELLOWS

NRSA FELLOWS

MRC - NIN RESEARCH
ASSOCIATESHIP PROGRAM
IN BIOTECHNOLOGY

CONCEPTS
AND PURPOSE

NATURE OF
ASSIGNMENTS

QUALIFICA-
TIONS

DURATION OF

APPOINTMENT

STIPEND
LEVELS

Note:
Source:

Provide postdoctoral
research trsining
ond internetionsl
interchange.

Research training
only. May not parform
services for NIM or
sdainistrative

duties.

M.D., Ph.D., or other
doctorate in heslth
sciences and less
than 3 years
postgraduate research
experience.

Initial sward for 1
yesr, extensions in
yearly increments to
meximm of 2 years.
Extensions subject
aspproval of CD/NIH &
Naturslization
Service.

$20,000 - 0-1 year
$21,500 - 1-2 yesrs
$23,000 - 2-3 years

Provide advanced
training end reseerch
experience to M.D.
end Ph.D. level
investigators at
beginning of their
resesrch caresrs.

Engege in resesrch
studies under the
direction of pre-
ceptors and perti-
cipate in ongoing
research. Primery
patient care
sctivities not
parmitted. Service to
NIN expected as by
product of research
assigrment.

M.D., Ph.D., or other

doctorate in biomedical,

behavioral, or related
science and less than
3 years postgraduste
research experience.

Initial swerd for 1
year, extonsions in
yearly increments to
maximm of 3 yeers.
Initial swerd
spproved by Assoc.
Dir. for Intramural
Affairs or Dep. Dir.
for Intramursl
Resesrch; extonsions
by 81D Sci. Dir.

$20,000 - 0-1 yesr

$21,500 - 1-2 yeors
$23,000 - 2-3 yesrs

-89~

Provide training in
specified arees of
biomedical and
behavioral resesrch.

Research training in
s specified sres of
research. Service to
NIH not parmitted.
Clinical duties must
be confined to those
that sre part of the
resesrch training.

M.D., Ph.D., or other
doctoraste.

Initial sward for 1
yeor, extonsions in
12 month increments
up to meximm of 3
yeors. Activation
Notice snd Paybeck
Agreement required et
beginning of each
extonsion.

$15,996 - 0 yesrs exp.
$17,004 - 1 yeor exp.
$21,996 - 2 yeors exp.
$23,004 - 3 yeors exp.
$24,000 - & yeers exp.
$26,004 - 5 years exp.
$27,996 - & years exp.
$30,000 - 7 or more yrs
(5% inc. proposed)

Maodification of material supplied to NIAID Board of Scientific Counselors.
NIAID (1988).

Provide research
spportunities in
biotechnology.

Full time research on
the problem outlined
in the candidate's
Research Proposal.
Clinfcel activities
not envisioned.

M.D., Ph.D., or other
doctorate in related
discipline, and §
years or less relevant
postdoctorate research
experience.

Initial award for 1
yeer, extentions in
one year increments
to meximm of 3 years.

Regular Associate:
$27,150 - 835,000
$r. Associste:

$35,000 - $68,000
(Paid by National
Research Council.)
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TABLE 3-4 TIME LINE FOR TRAINEES AT NIH

Scientists usually have seven years at NIK to get tenure; however,
some scientists who begin their research careers at NIN may have
up to ten years. The time Line shown below is an example of how
scientists may spend their postdoctoral yesrs at NIN. There is
some flexibility in the utilizetion of the slots (e.g9., a Senfor
staff Fellows and Visiting Associates positions may be utilized
up to the tenure sppointment).

3 Years 3 Years 2 Years 2 Years

TENURE

Intramursl Research
Training Awards Medical Staff Fellow Senior Steff Fellow PHS Commissioned Corps

National Research
Science Awards Staff Fellow visiting Scientist (Time Limited Appt)

National Research
Council vigsiting Associate (Time Limited Appt)

Visiting Fellow Experte

+ Expert positions can be used up to five yesars, but conversion
to tenure is not supposed to result from the Expert position,

NOTE: Modification of Material supplied to NIAID, Board of Scientific Councilors.

SOURCE: NIAID (1988)
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TABLE 3-5 National Institutes of Health Medical Staff Fellowship Program
Statistics 1977 - 1988

Applications Applications Applicants Applicants Percent

Distributed  Completed Interviewed Matched Matched

On Request
1977 1,180 242 162 90 56%
1978 850 203 141 75 53%
1979 ‘No Statistics Available
1980 1,734 282 162 78 48%
1981 2,233 277 184 73 40%
1982 2,233 310 204 81 40%
1983 2,152 350 © 203 85 423
1984 2,059 356 210 90 43%
1985 2,351 370 245 78 32%
1986 2,427 306 188 56 30%
1987 1,361 294 213 83 39%
1988 1,280 187 155 76 49%

SOURCE: NIH, Medical Staff Fellowship Program (1988)
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TABLE 3-6a RATES OF CONVERSION OF NIH STAFF FELLOWS TO PERMANENT GS AND
OO APPOINTMENTS

No. of SF/SSFs on No. Caverted Rate of Conversion
Fiscal Year Board @ Start of FY _During FY _ (Qol 3 - Col 2)

1975 323 21 6.5%
1976 ) 360 31 8.6%
1977 350 31 8.9%
1978 378 29 7.7%
1979 436 41 9.4%
Average 369.4 30.6 8.3%
1980 453 22 4.9%
1981 460 23 5.0%
Average 456.5 22.5 4.9%
1983 467 11 2.4%
1984 530 23 4.3%
1985 597 24 4.0%
1986 590 24 4.1%
1987 578 33 5.7%
Average 552.4 23 4.2%

SOURCE: NIH, Office of Associate Director for Administration (1988)
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TABLE 3-6b Conversions of NIH Fellows to Full-Time Permanent Appointments in General Schedule (GS/GM), Commissioned Corps (CO) Positions.
Fiscal Years 1983-1987.

Fellowship Fellows at Converted Fellows at Converted Fellows at Converted Fellows at Corwerted Fellows st Corwerted

Programs Start of to GS/GM/CO Start of to GS/GM/CO Start of to GS/GM/CO Start of to GS/GM/CO Start of to GS/GM/CO
FY 1983 FY 1983 FY 1984 FY 1984 FY 1985 FY 1985 FY 1986 FY 1986 FY 1987 FY 1987

# b 4 # X # X ] X # X

STAFF FELLOMW

PROGRAM
Staff Fellows 27 2 0.7X 310 2 0.6% 321 1 0.3% 287 -- .eve- 245 1 0.4X
Senfor Staff

Fellows 196 9 4.6% 220 21 9.5% 274 22 8.0X 295 ri 7.8% 323 32 9.9%
Epidemiology
staff Fellows .- -- -.-- .- -- ---- 2 1 50.0% 8 1 12.5% 10 -- .e=-
Subtotetl L67 " 2.4% 530 23 4.3% 597 24 4.0% 590 24 4.9% 578 33 5.7™%

MEDICAL STAFF
FELLOW PROGRAM

Medical Steff

Fetiows 260 .. cces 334 10 3.0% 331 14 £.2% 310 3 1.0 295 S 1.7%
Dental Staff
Fellows 3 .- cees H -- ceee 7 -- cee- 5 .. ceee 4 .- coeo
Subtotatl 263 .- ---- 339 10 2.9% 338 1% 4.1% 315 3 1.0% 299 H 1.7%
VISITING
PROGRAM
Visiting
Associates 124 1 0.8% 181 1 0.6% 206 .- cene 189 -- eeee 176 .- ceee
Visiting
Scientists 9 1 1.0% 117 6 5.1% 102 2 2.0% 105 2 1.% 105 3 2.9%
Subtotal 2 2 0.9% 298 7 2.3% 308 2 0.6% 294 2 0.7% 281 3 1.1%
TOTAL 953 13 1.4% 1,167 40 3.4% 1,243 40 3. 1,199 29 2.64% 1,158 41 3.5%
NOTE: Percentages are the number of conversions divided by staff at the start of the years.

SOURCE : NIH, Office of Associate Director for Administration (1988).
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TABLE 3-7 Grades Within Senior Investigator Category

PHS civilian NIH University
Rank Equivalent Position Equivalent
— GS 12 Senior Technicians Instructor
Beginning Sr. Invest.*
04 GS 13 Senior Invest. Asst. Prof.
(Ternure) (Tenure)
05 GS 14 Senior Invest. Assoc. Prof.

Same Section Heads+

06 GS 15 Senior Invest. Professor
Same Section Heads
Same [ab Chiefs**

07 Sss» Same lab Chiefs Senior Prof.
Same Directors IRPs Chairman
Institute Directors

* Senior Investigator: May or may not be a temured position. Implies

+ Section Head: Independent investigator overseeing a group of
scientists. Must be a temured scientist.

** Iaboratory Chief: Oversees group of scientists, usually a group of
sections.

A 8SS: Senior Scientific Service.

NOTE: Modification of Material Supplied to NIAID, Board of Scientific
Councilors.

SOURCE: NIAID (1988)
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TABLE 3-8 SELECTED EMPLOYMENT DATA FOR CURRENT FULL-TIME PERMANENT NIN TENURED SCIENTISYS IN INTRAMURAL POSITIONS
BY GRADE (888, GS/GM 13-15, CO &-7) DATA AS OF SEPTEMBER 1983

M0,
CURRENT
PAYPLAN/ FTP AVG YRS AVG AVG SALARY
GRADE STAFE AT NIN AGE CINCL PCA)
£33 27 15.8 57.4 71,763
SUBTOTAL 27 15.8 57.4 71,763
GS/GM- 15 49 10.3 47.8 68,954
GS/GM- 14 38 8.9 43.6 60,938
GS/GM-13 8 9.3 42.7 52,306
SUBTOTAL 95 9.7 45.7 64,346
co-7 2 32.0 59.0 54,669
co-6 152 13.3 46.6 43,200
SUBTOTAL 154 13.5 46.8 43,349
c0-5 103 6.9 37.9 32,548
Cco-4 36 3.3 32.8 26,461
SUBTOTAL 139 5.9 36.6 30,972
TOTAL 415 10.2 43.8 45,858
SOURCE: NIH, Office of Associste Director for Administration (1988)

~95~

Ph,D.
CURRENT

FTP AVG YRS AVG AVG SALARY
SIAFE AL NIN _AGE _CINCL PCA)

6 21.6 56.9 63,626

6 21.6 56.9 63,626

118 17.0 50.6 57,017

172 13.7 6.3 47,660

178 12.1 4.0 40,178

8 13.9 6.5 47,173

0 .0 .0 0

“% 18.0 8.7 44,628

" 18.0 .7 44,628

3 9.1 39.1 32,988

12 6.0 35.4 26,616

35 8.1 37.8 30,803

613 1%.7 7.3 47,827
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TABLE 3-8, Continued SELECTED EMPLOYMENT DATA FOR CURRENT FULL-TIME PERMANENT NIN TENURED SCIENTISTS IN
INTRAMURAL POSITIONS BY GRADE ($SS, GS/GM 13-15, CO 4-7) DATA AS OF SEPTEMSER 1984

M.D.
CURRENT
PAYPLAN/ FTP AVG YRS AVG AVG SALARY
GRADE STAFF AT NIH AGE CINCL PCA)
ssS 28 16.1 56.5 75,490
SUBTOTAL 28 16.1 56.5 75,490
GS/GM-15 48 10.2 8.7 71,175
GS/GM- 14 40 9.1 43.8 63,480
GS/GM-13 10 8.6 42.1 55,806
SUBTOTAL 98 9.6 46.0 66,466
co-7 2 33.0 60.0 56,854
co-6 160 13.3 46.7 46,973
SUBTOTAL 162 13.5 46.8 45,120
co-5 88 7.1 38.3 34,208
co-4 2% 3.7 33.5 28,198
SUBTOTAL 112 6.4 37.3 32,920
TOTAL 400 10.7 4.6 49,060
SOURCE: MNIN, Office of Associate Director for Administration (1988)
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Ph.D,

CURRENT
F1P AVG YRS AVG AVG SALARY
SIAFF AT NIH AGE SINCL PCA)
66 22.3 57.4 66,308
66 22.3 57.4 66,308
128 17.4 51.1 59,559
166 14.0 46.7 49,9%
178 12.1 4.6 41,92
472 14.2 471 49,515
0 .0 .0 0
42 18.6 49.5 46,715
42 18.6 49.5 46,715
20 9.6 39.7 34,757
11 7.3 35.9 28,613
N 8.8 38.3 3,517
611 15.1 47.9 50,277
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TABLE 3-8, Continued SELECTED EMPLOYMENY DATA FOR CURRENT FULL-TIME PERMANENT NIN YEWURED SCIENTISTS IN INTRAMURAL

M.D.
CURRENT
PAYPLAN/ FTP AVG YRS AVG AVG SALARY
GRADE  STAFF AT NIH AGE CINCL PCA)
sss 27 16.5 56.1 77,635
SUBTOTAL 27 16.5 56.1 77,635
GS/GM- 15 51 1.1 48.9 74,939
GS/GM-14 38 9.4 43.7 65,414
GS/GM-13 11 7.9 39.1 55,947
SUBTOTAL 100 10.1 45.9 69,230
co-7 2 34.0 61.0 59,130
co-6 166 14.1 47.2 47,270
SUBTOTAL 168 14.4 47.4 47,6411
co-5 88 7.2 38.6 35,642
co-4 20 3.8 34.4 29,968
SUBTOTAL 106 6.5 37.8 34,409
TOTAL 401 11.4 45.1 51,450
SOURCE: NIH, Office of Associste Director for Administration (1968)

POSITIONS BY GRADE ($$S, GS/GM 13-15, CO 4-7) DATA AS OF SEPTEMBER 1985
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Ph.0.

CURRENT
“FTP AVG YRS AVG AVG SALARY
~STAFE AT NIH AGE CINCL PCA)
6 3.0 57.6 68,640
64 23.0 57.6 68,640
135 16.9 51.0 62,192
204 13.6 46.8 52,118
201 1.5 4.6 43,505
540 13.7 47.0 51,431
0 .0 .0 0
52 18.5 49.7 48,422
52 18.5 49.7 48,422
2 9.6 41.3 36,580
1% 6.2 35.9 29,497
3% 8.2 39.1 33,663
690 4.6 47.8 51,925
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TABLE 3-8, Continued SELECTED EMPLOYMENT DATA FOR CURRENT FULL-TIME PERMANENT NIH TENURED SCIENTISTS IN INTRAMURAL POSITIC
GRADE ($$S, GS/GM 13-15, CO 4-7) DATA AS OF SEPTEMBER 19864

M.D. Ph.D.
CURRENT CURRENT
PAYPLAN/ FTP AVG YRS AVG AVG SALARY FTP AVG YRS AVG AVG SALARY
GRADE STAFF AT NIH AGE (INCL PCA) _STAFF AT MIN AGE CINCL PCA)
SES 0 .0 .0 (] 0 .0 .0 0
sss 26 18.1 57.5 78,143 62 3.4 58.0 68,638
SUBTOTAL 26 18.1 57.5 78,143 62 3.4 58.0 68,638
GS/GM-15 54 1.5 9.7 75,665 148 16.8 51.2 62,695
GS/GM- 14 41 9.0 43.0 65,791 197 14.0 47.4 52,463
GS/GM-13 12 8.5 40.3 58,706 186 12.3 45.0 43,965
SUBTOTAL 107 10.2 46.1 69,980 531 14.2 47.6 52,338
co-7 3 27.0 58.6 73,460 : (] .0 .0 0
co-6 180 1%.7 47.5 68,968 47 18.8 50.3 63,188
SUBTOTAL 183 14.9 47.7 69,041 47 18.8 50.3 63,188
co-5 o4 6.8 38.4 57,576 21 10.2 41.6 48,832
co-4 13 2.3 3%.6 46,532 10 7.2 36.3 38,905
SUBTOTAL 90 6.2 37.9 55,981 31 9.2 39.9 45,629
TOTAL 406 1.9 45.7 69,976 (Y4 15.1 48.4 54,294

SOURCE: NIH, Office of Associate Director for Administration (1988)
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TABLE 3-8, Continued SELECYED EMPLOYMENT DATA FOR CURRENT FULL-TIME PERMANENT NIK TENURED SCIENTISTS IN INTRAMURAL POSITIO
GRADE (S$SS, GS/GM 13-15, CO 4-7) DATA AS OF SEPTEMBER 1987

N0, Ph.D,
CURRENT CURRENT
PAYPLAN/ FTP AVG YRS AVG AVG SALARY FTP AVG YRS AVG AVG SALARY
GRADE STAFF AT NIN AGE CINCL PGAY STAFF AT NIN AGE CINCL PCA)
SES 0 .0 .0 0 0 .0 .0 0
sss 2% 19.1 58.4 82,883 61 2.1 8.7 73,326
SUBTOTAL 2% 19.1 58.4 82,883 51 2.1 58.7 73,326
GS/GM-15 54 12.3 49.2 78,963 156 16.3 50.6 64,884
GS/GM-14 73 9.5 43.0 67,815 200 14.2 47.8 54,151
GS/GM-13 14 7.8 39.9 58,241 188 12.3 45.4 45,449
SUBTOTAL 12 10.6 45.7 71,993 544 1%.1 47.8 54,222
co-7 3 28.0 9.6 74,476 0 .0 .0 )
co-6 185 15.6 8.0 71,065 47 18.6 50.1 64,052
SUBTOTAL 188 15.8 8.2 71,120 47 18.6 50.1 64,052
co-5 66 7.0 39.3 59,043 20 10.2 41.8 50,332
co-4 16 1.8 3%.6 44,840 9 44 3.3 39,503
SUBTOTAL & 6.0 38.4 56,272 29 8.4 39.4 46,972
TOTAL 406 12.6 46.1 69,057 681 15.1 8.6 56,303

SOURCE: MNIH, Office of Associate Director for Administration (1988)
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TABLE 3-8, Continued SELECTED EMPLOYMENT DATA FOR CURRENT FULL-TIME PERMANENT NIH TENURED SCIENTISTS IN INTRAMURAL POSITIO
GRADE (SSS, GS/GM 13-15, CO 4-7) DATA AS OF MAY 21, 1988

M0, ' _Ph,D,

CURRENT CURRENT
PAYPLAN/ FTP AVG YRS AVG AVG SALARY FTP AVG YRS AVG AVG SALARY
GRADE STAFE ATNIH  AGE  (INCL PCA) _SIAFE AT NIN AGE  (INCL PCA)
SSS 25 19.4 58.4 88,733 58 26.7 59.0 73,395
SUBTOTAL r+3 19.4 58.4 88,733 58 24.7 59.0 73,395
GS/GM-15 51 12.3 49.2 83,746 157 17.0 50.8 66,877
GS/GM-14 113 10.4 43.0 73,064 199 15.1 48.4 55,809
GS/GM-13 16 7.8 40.2 62,480 189 12.0 46.9 46,564
SUBTOTAL 111 10.9 45.5 76,446 545 14.6 47.9 55,™1
co-7 3 29.0 60.0 75,807 ] .0 .0 0
€o-6 183 16.6 48.6 72,369 40 19.5 50.7 64,468
SUBTOTAL 186 16.8 48.8 72,426 40 19.5 $0.7 64,468
€0-5 63 7.7 39.6 60,338 19 10.8 42.0 52,020
C0-4 17 2.7 35.3 47,356 13 2.9 37.3 42,010
SUBTOTAL 80 6.7 38.7 57,579 32 7.6 40.1 47,956
TOTAL 402 13.3 46.5 71,595 675 15.4 48.6 57,446

SOURCE: NIH, Office of Associate Director for Administration (1988)
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TABLE 3-9 SELECTED EMPLOYMENT DATA FOR FULL-TIME PERMANENT NIK SENIOR SCIENTISTS WHO LEFT NI
INTRAMURAL POSITIONS BY GRADE (SSS, GS/GM 13-15, CO 4-7) FISCAL YEAR 1983

M.D. Ph.D,

-------- UPON LEAVING NIH -<~c-cce- vese=ees UPON LEAVING NIH --------
PAYPLAN/ AVG YRS AVG AVG SALARY AVG YRS AVG AVG SALARY
GRADE AT NIK AGE  (INCL PCA) AT NIW AGE  CINCL PCA)
SSS 21.0 50.0 63,800 28.5% 69.5 63,800
SUBTOTAL 21.0 50.0 63,800 28.5% 69.5 63,800
GS/GM-15 17.6 53.6 62,455 21.0 62.4 59,358
GS/GM- 14 7.3 39.0 51,596 17.0 46.7 44,784
GS/GM-13 10.0 40.0 52,626 22.7 62.7 41,808
SUBTOTAL 12.1 45.4 56,397 20.7 58.6 48,036
co-7
Co-6 57.0 57.5
SUBTOTAL 57.0 57.5
co-5 42.9 0
Co-4 37.0
SUBTOTAL 38.3 0
TOTAL 40.4 59.6
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TABLE 3-9  SELECTED EMPLOYNENT DATA FOR FULL-TIME PERMANENT NIH SENIOR SCIENTISTS WHO LEFT NIH
INTRAMURAL POSITIONS BY GRADE (SSS, GS/GM 13-15, CO 4-7) FISCAL YEAR 1984 (Continued)

M.D, , Ph.D.

-------- UPON LEAVING NIH ~======- ===-c==- UPON LEAVING NI§ --------
PAYPLAN/ AVG YRS AVG AVG SALARY AVG YRS AVG AVG SALARY
GRADE AT NIH AGE CINCL PCA) AT NIN AGE (INCL PCA)
sss 21.5 3.5 63,800 20.5 66.0 66,200
SUBTOTAL 21.5 73.5 63,800 20.5 66.0 66,200
GS/GM-15 12.0 53.5 64,991 14.0 48.6 59,239
GS/GM-14 12.5 5.0 57,304 19.3 50.1 48,873
GS/GM-13 4.5 4.6 40,826
SUBTOTAL 12.1 50.6 62,429 16.7 47.9 47,861
co-7
co-6 6.2 55.0 8.4 53.0
SUBTOTAL 6.2 55.0 8.4 53.0
co-5 7.8 42.0
co-4 3.3 38.0 39.0
SUBTOTAL 6.1 40.5 39.0
TOTAL 8.2 8.0 14.6 50.0
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TABLE 3-9 SELECTED EMPLOYMENT DATA FOR FULL-TIME PERMANENT NIK SENIOR SCIENTISTS WHO LEFT NIK
INTRAMURAL POSITIONS BY GRADE (SSS, GS/GM 13-15, CO 4-7) FISCAL YEAR 1985 (Continued)

.0, Ph,D,

-------- UPON LEAVING NIH -------- eeees-es UPON LEAVING NIH ----=---
PAYPLAN/ AVG YRS AVG AVG SALARY AVG YRS AVG AVG SALARY
GRADE AT NIH AGE CINCL PCA) AT NIK AGE CINCL PCA)
sss 20.6 59.6 67,933 2.0 67.6 67,933
SUBTOTAL 20.6 59.6 67,933 2.0 67.6 67,933
GS/GM-15 11.0 53.0 66,393 22.7 57.5 62,904
GS/GM-14 6.2 40.4 55,284 21.1 56.8 53,102
GS/GM-13 9.5 52.0 48,481 18.5 50.0 46,174
SUBTOTAL 8.2 46.0 57,656 21.0 55.1 54,813
co-7
c0-6 15.3 50.8
SUBTOTAL 15.3 50.8
co-5 10.4 41.1 9.0 41.0
co-4 4.0 41.0
SUBTOTAL 9.9 41.1 9.0 41.0
TOTAL 11.3 46.4 20.5 55.4
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TABLE 3-9  SELECTED EMPLOYMENT DATA FOR FULL-TIME PERMANENT NIK SENIOR SCIENTISTS WHO LEFT NIH
INTRAMURAL POSITIONS BY GRADE (SSS, GS/GM 13-15, CO 4-7) FISCAL YEAR 1986 (Continued)

M.D, Ph.D,

-------- UPON LEAVING NIH ---~-==- ceeee--- UPON LEAVING NIH --------
PAYPLAN/ AVG YRS AVG AVG SALARY AVG YRS AVG AVG SALARY
GRADE AT NIK AGE CINCL PCA) AT _NIW AGE CINCL PCA)
sss 12.0 50.5 68,700 35.6 68.6 68,700
SUBTOTAL 12.0 50.5 68,700 35.6 68.6 68,700
GS/GM- 15 8.0 39.7 63,995 22.6 56.1 63,893
GS/GM-14 36.0 71.0 63,530 16.5 9.7 52,926
GS/GM-13 4.0 32.0 45,398 13.4 48.3 44,044
SUBTOTAL 1.6 43.6 60,818 16.7 50.1 52,041
co-7
co-6 17.2 9.7 31.0 61.6
SUBTOTAL 17.2 9.7 31.0 61.6
co-5 8.4 39.6 19.0 43.0
0-4 7.6 35.3 8.0 3%.5
SUBTOTAL 8.1 38.0 11.6 37.3
TOTAL 1.4 43.3 19.1 51.6
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TABLE 3-9  SELECTED EMPLOYMENT DATA FOR FULL-TIME PERMANENT NIH SENIOR SCIENTISTS WHO LEFT NIH
INTRAMURAL POSITIONS BY GRADE (SSS, GS/GM 13-15, CO 4-7) FISCAL YEAR 1987

N.D, Ph.D.

-------- UPON LEAVING NIR ===cce-- eeeeccee UPON LEAVING NI ----cne-
PAYPLAN/ AVG YRS AVG AVG SALARY AVG YRS AVG AVG SALARY
GRADE AT NIH AGE {INCL_PCA) ZAUNIR AGE (INCL _PCA)
sss 12.5 52.0 73,400 35.0 67.3 71,833
SUBTOTAL 12.5 52.0 73,400 35.0 67.3 71,833
GS/GN-15 14.5 60.0 69,813 22.4 56.7 65,543
GS/ON-14 6.0 37.0 57,715 19.6 53.6 55,130
GS/GM-13 3.0 39.0 58,037 1.7 43.3 46,266
SUBTOTAL 8.3 4.2 61,462 17.9 51.1 55,384
co-7
c0-6 12.5 9.2 2.0 57.6
SUBTOTAL 12.5 9.2 22.0 57.6
co-5 11.0 39.0
c0-4 4.2 37.2
SUBTOTAL 6.5 37.8
TOTAL 9.3 4.6 19.9 3.3
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TABLE 3-10 ATTRITION OF NIH FULL-TIME PERMANENT TENURED SCIENTISTS (M.D.s AND Ph.D.s)
IN INTRAMURAL POSITIONS BY GRADE (§SS, GS/GM 13-15, CO 4-7) FISCAL YEAR

1983
M.D, _Ph,D,
STAFF STAFF

PAYPLAN/ START NO. LEFT Loss START NO. LEFT Loss
—SRADE oF FY NIH RATE QF FY NIH BATE
sss 2 1 3.4X 63 2 3.2
SUBTOTAL 2 1 3.4X 63 2 3.
GS/GH-15 50 3 6.0% 115 5 4.3%
GS/GM-14 ' 3 8.3x 167 3 2.4X
GS/GM-13 10 1 10.0% 184 7 3.8%
SUBTOTAL 7 7.3% 466 16 3.4%
co-7 2 o 0.0% 0 o

co-6 130 4 3.1% & 2 4.5%
SUBTOTAL 132 4 3.0% o 2 4.5%
co-5 116 " 9.5% 26 0 0.0%
co-4 7% 40 54.1% 10 o 0.0%
SUBTOTAL 190 51 26.8% 36 0 0.0%
TOTAL A7 63 1+%.1% 609 20 3.3x

SOURCE: NIH, Office of Associate Director for Administration (1988)
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TABLE 3-10, Continued ATTRITION OF NIN FULL-TIME PERMANENT TENURED SCIENTISTS (M.D.s AND
Ph.D.s) IN INTRAMURAL POSITIONS BY GRADE (S8SS, GS/GM 13-15, CO 4-7)
FISCAL YEAR 1984

nD. Ph,D,
STAFF STAFF

PAYPLAN/ START NO. LEFT  LOSS START NO. LEFT  LOSS
_GRADE OF FY NN RATE OF Y ui RATE
sss 25 0 0.0% 62 1 1.6%
SUBTOTAL 2 0 0.0% 62 1 1.6%
GS/GM-15 @ 4 8.2x 118 3 2.5%
GS/GM-14 38 2 5.3% 172 s 67X
GS/GM-13 8 0 0.0% 178 6 3.4%
SUBTOTAL 95 6 6.3% 4“8 17 3.6%
co-7 2 0 0.0% 0 0 . 0.0%
co-6 152 8 5.3% “ 5 11.4%
SUBTOTAL 154 8 5.2% “ 5 11.4%
co-5 103 10 9.7% 3 0 0.0%
co-4 36 6 16.7% 12 1 8.3%
SUBTOTAL 139 1 11.5% 35 1 2.9%
TOTAL 413 30 7.3% T 609 % 3.9%

SOURCE: NIK, Office of Associate Director for Administration (1988)
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TABLE 3-10, Continued ATTRITION OF NIK FULL-TIME PERMANENT TENURED SCIENTISTS (M.D.s AND
Ph.D.s) IN INTRAMURAL POSITIONS BY GRADE (SSS, 6S/GM 13-15, €O 4-7)
FISCAL YEAR 1985

N0, Ph.D.
STAFF STAFF
PAYPLAN/ STARY NO. LEFT LOSS STARY NO. LEFT LOSS
_GRADE OF FY NIH RATE OF Y NIK RATE
SSS 26 2 7.7% 61 2 3.3%
SUBTOTAL 26 2 .7 61 2 3.3%
GS/GM-15 48 4 8.3% 128 12 9.4%
GS/GM- 14 40 7 17.5% 166 7 4.2%
GS/GM-13 10 2 20.0% 178 8 4.5%
SUBTOTAL 98 13 13.3% Yrd 7 5.7
co-7 2 1] 0.0% 0 o 0.0%
co-6 160 8 5.0% &2 0 0.0%
SUBTOTAL 162 8 6£.9% 42 0 0.0%
€0-5 88 12 13.6X 20 2 10.0%
Cco-4 24 1 6.2% 1" 0 0.0%
SUBTOTAL 112 13 11.6% 3 2 6.5%
TOTAL 398 36 9.0% 606 3 5.1%

SOURCE: NIH, Office of Associate Director for Administration (1988)
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TABLE 3-10, Continued ATTRITION OF NIN FULL-TIME PERMANENT TENURED SCIENTISTS (N.D.s AND
Ph.D.s) IN INTRAMURAL POSITIONS BY GRADE ($8S, GS/GM 13-15, CO 4-7)
FISCAL YEAR 1986

8.0, Ph.D.
STAFF STAFF
PAYPLAN/ START NO. LEFT  LOSS START NO. LEFT  LOSS
~GRADE OF FY NN BATE QF FY L] RATE
sss 22 1 4.5% 63 2 3.2
SUBTOTAL 22 1 4.5% 63 2 3.
GS/GM-15 51 4 7.8% 135 6 4.4%
GS/GM-14 38 1 2.6% 204 10 4.9%
GS/GN-13 1 1 9.1% 201 10 5.0%
SUBTOTAL 100 6 6.0% 540 2 4.8%
co-7 2 0 0.0% 0 0 0.0%
c0-6 166 4 2.4% 52 3 5.8%
SUBTOTAL 168 4 2.4% 52 3 5.8%
co-5 8 5 5.8% 20 1 5.0%
co-4 20 3 15.0% 1% 2 16.3%
SUBTOTAL 106 s 7.5% 3 3 8.8%
TOTAL 396 19 4.8% 689 34 4.9%

SOURCE: NIK, Office of Associate Director for Administration (1988)
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TABLE 3-10, Continued ATTRITION OF NIM FULL-TIME PERMANENT TENURED SCIENTISTS (M.D.s AND
Ph.D.s) IN INTRAMURAL POSITIONS BY GRADE ($$S, GS/GM 13-15, CO 4-7)
FISCAL YEAR 1987

N.D. Ph.D.
STAFF STAFF

PAYPLAN/ START NO. LEFT  LOSS START NO. LEFT  LOSS

_SRADE Of FY NIH RAYE OF ¢Y —NIK RATE
sss 21 1 4.8% 60 3 5.0%
SUBTOTAL 21 1 4.8% 60 3 5.0%
GS/GM-15 54 4 7.4% 148 10 6.8%
GS/GN-14 4 8 19.5% 197 6 3.0%
GS/GM-13 12 1 8.3% 186 ° 4.8%
SUBTOTAL 107 13 12.1% 531 s 4.7
co-7 3 0 0.0% 0 0 0.0%
€0-6 180 7 3.9% 47 3 6.4%
SUBTOTAL 183 7 3.8% 47 3 6.4%
€o-5 ™ 2 2.6% 21 ) 0.0%
co-4 13 4 30.8% 10 0 0.0%
SUBTOTAL 90 6 6.7% 31 0 0.0%
TOTAL 401 27 6.7% 669 31 4.6%

SOURCE: NIH, Office of Associate Director for Administration (1988)
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TABLE 3-11 APPOINTMENTS OF SCIENTISTS TO NIN INTRAMURAL POSITIONS 8Y GRADE AND DEGREE
Fiscal Years 1983 - 1987

Type of
EY/Grade 0. Bh.0, Roc_Unknown Iotal
1983 §$S 0 0 0 0
GS/GM 13-15 4 2 0 6
€0 4-6 1 0 S 6
Total s 2 5 12
1984 §$SS 0 0 0 0
GS/GM 13-15 4 é 0 10
€O 4-6 4 1 2 7
Total 8 7 2 17
1985 $SS 0 0 0 0
GS/GM 13-15 7 2 0 9
€O 4-6 3 1 0 4
Total 10 3 0 13
1986 SSS 0 0 0 0
GS/GM 13-15 7 3 0 10
€O 4-6 2 1 0 3
Total 9 & 0 13
1987 s$sS 0 0 0 0
GS/GM 13-15 7 9 0 16
€0 4-6 2 0 0 2
Total 9 9 0 18
1983 - 1987
$s8 0 0 0 0
GS/GM 13-15 29 22 0 51
€O 4-6 12 3 7 2
TOTAL 41 el 7

SOURCE: NIH, Office of Associate Director for Administration (1988)

-111~


http://www.nap.edu/catalog.php?record_id=19161

Table 3-12 APFPOINIMENT OF SCIENTISTS TO NIH INTRAMURAL PROGRAMS
DISTRIBUTION BY GRADE. 1983-1987

TYPE OF DOC
GRADE M.D. Fh.D. _UNKNOWN TOTAL
GS/M
15 11 11 o 22
14 13 6 0 19
13 5 5 o 10
SUBTOTAL 29 22 o 51
(0.2
6 1 1 3 5
5 2 o 3 5
4 9 2 1 12
SUBTOTAL 12 3 7 22
TOTAL 41 25 7 73

SOURCE: NIH, Office of Associate Director for Administration (1988)
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TABLE 3-13 COMPARATIVE SALARIES OF RESEARCN SCIENTISTS

C(in thousends) - H : g 3 5 - E
. ‘é ' ' & : © .
P S A : . |
E : : ..g. > % > % > > g Private Reseerch Institutes
5 . . a5 =8 5 = $ s . i E E E
H : : -— : - - ] om . :
o+ 1 3E; FEL OEEL OEEL &
P : ER g3 B3 g3 3
[ 3 L~ ] — . : c : S . : ‘.: :
RANK : . s . v 8 - & « s 2
izi @i%ef: $efifeiifedi ¥ii
Gs-13/ I | I I I I | I |
Assistent Professor (WD) 62 | 6 | &3 | ™ | | 60 | | 30[50 | 32 | 42 /|30 |
GS-13/ | | | I | | I I |
Assistant Professor (PhD)| 47 | 37 | | | | | 38 | 38/50 | 35/56] 68] ZSIBS ‘Sl .
GS- 14/ | | | I | I | I
Associate Professor (W)] 73 | 76 | 99 | 93 | | 7 | | SSIGS | 2 /| ISZ
—~ Gs-14/ | | | I | | I | |
G Associate Professor (PWD)| 56 | 48 | | | | | 49 |53m|u/n| nl 35/50] ml 55| so]
!
Gs-15/ | | | | | I | | | |
Professor () ° | 8 | 90 | w7 | m | 128 | oe | |667155 | | 68 /1| |mq:|so |45
6S- 15/ | | | I | I | | | | |
Professor (PNO) | 67| & | I I I | 66  |ess1ss | seree] / o7) 4mo| B/upl sl as]
sss/ | | | | I I | | | | |
Depertment Cheir (M) | 89 | 112 | 153 | | | 145 | | | |1oonp| | | |co |
sss/ I | | I | I | | [ [ | | | | |
Depertment Cheir (PRO) | 76 | 98 | | | | | 87 | | | | 60/up) | i/ 88|

NOTE:

USUNS is the Uniformed Services University of the Heslth Sciences.

ANNC is the Association of American Medical Colleges.
For WIH data for Ph.D.s compensation is base salary only, for M.D.s
Compensation is base satary plus supplements.

AAMC data is from annual report on medical school faculty salaries 1987-1988.

Base only refers to compensation that is fixed by

the institution, is exclusive of fringe benefits and is normslly not influenced by practice earnings.
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TABIE 3-14 Change in Average Anmual Salaries Reported by Doctorates at
NIH in 1981 by Type of Employer in 1987

Employees of NIH in 1981 and 1987

BErmployees of NIH in 1981, but not
in 1987, by 1987 employer:
Business/industry
University, Medical school
All other

Total

53

Average Average Change
1987 in salary,
Salary 1981-1987

N

564 $54,500 $15,600
46 $60,700 $26,900
37 $74,300 $35,900
108 $55, 800 $18,400
191 $60,564 $23,837

NOTE: Analysis restricted to full-time employees less than 62 years of

age. Doctorates equate to Ph.D.s in other tables.

SOURCE: National Science Foundation, Special Tabulation fram the Survey
of Doctorate Recipients (1988)
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TABLE 3-15 Comparison of Physician Compensation* - NIH and American Medical Schools
(Mean NIH Compensation as a Percent of Mean AAMC Compensation)

GS-113 GS-14 : GS-15 .-BES/SSS
1983 79 % 76 § 74 % 60 §
1988 69 § 67 % 65 % 50 §
Percent
Decrease 10 § 9 3 9 3% 10 §

* Compensation = Base Salary Plus Supplements

Clinical Science Departments
GS-13 = Assistant Professor
GS-14 = Associate Professor
GS-15 = Professor
SES/SSS = Chairmen

Data from Report on Medical School Faculty Salaries prepared by the
Association of American Medical Colleges - 1983 through 1988

SOURCE: NIH, Office of Associate Director for Administration (1988)
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TABIE 3-16 Oomparison of Ph.D. Pay" - NIH and American Medical Schools
(Mean NIH Oompensation as a Percent of Mean AAMC Campensation)

GS-11] GS-14 GS-15 SES/SSS
1983 133 % 126 % 116 § 100 %
1988 121 § 115 § 102 § 83 §
Percent
Decrease 12 § 11 § 14 % 17 &

*+ Pay = Base Salary Only

Basic Science Departments
GS-13 = Assistant Professor

GS~-14 = Associate Professor

GS-15 Professor

SES/SSS = Chairmen

Data from Report on Medical School Faculty Salaries prepared by the
Assogiation of American Medical Colleges - 1983 through 1988

SOURCE: NIH, Office of Associate Director for Administration (1988)


http://www.nap.edu/catalog.php?record_id=19161

-L11-

TABLE 3-17 Allied Health Specislists Salary Comparison--vashington, D.C. Area January 1988

NIH DOLLARS ¢ PERCENTAGE RANK AMONG
SALARY1 MAX MWIRE DIFF. FROM DIFF. FROM SURVEYED

_OCCUPATION LEADER SALARY SALARY LEADER SALARY LEADER HOSPJITALS
Nuclear Medicine Tech. Georgetown $20,739 -87,415 -26% 7T of 7
Staff X-Ray Tech. Georgetoun $18,726 -$7,299 -28% 6 of 6
Ultrasound Tech. Georgetoun $20,739 -87,6415 -26% 6 of 6
Spec. Proc. X-Ray Tech. Georgetoun $20,739 -$7,415 -26% 6 of 6
Reg. Respirastory Therapist Wash.Hosp.Ctr $20,223 -$6,825 -25% 6 of 6
Pharmacist Wash.Hosp.Ctr. $30,804 -$7,597 -20% 6 of 7
Physical Therapist Suburban $22,907 -$8,148 -26% 7 of 7
Occupational Therapist Suburban $22,907 -$8,148 -26% 7 of 7
Phlebotonlst3 Suburban $15,118 -$1,891 -11% 4 of 7
Medical 10chnologlst3 Holy Cross $22,907 -$3,306 -13% S of 7

MOTES: 1. The following Washington, D.C. area hospitals are included in this survey (not all hospitals
reported on all occupations):

Fairfax Hospital George Washington Univ. Medical Center
Georgetown Univ. Hospital Greater Southeast Community Hospital
Holy Cross Hospital Howard Univ. Hospital

Suburban Hospital Washington Hospital Center

2. Salary data is based upon July and November 1987, Confidential VWage and Sslary Survey Reports,
Hospital Council, National Capital Area.

3. Phlebotomist and Medical Technologist staffing difficulties are relatively recent compared to
other occupations but appear to be increasing rapidly.

SOURCE: NIH, Office of Associate Director for Administration (1988)
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CHAPTER 4

SOLVING AIMINISTRATIVE PROBLEMS

As part of its mandate for this study, the Institute of Medicine (IM)
was asked to review a broad spectrum of organizational strategies that
might help alleviate problems the National Institutes of Health (NIH) was
experiencing in recruiting and retaining scientists. In Chapter 3, the
comittee evaluated the nature and magnitude of these problems. This
chapter begins with an exploration of a variety of organizational models
to assess whether reorganization would provide an expeditious and
camprehensive solution to problems, and, if so, whether possible new
problems introduced by structural change might outweigh the benefits.
Remedies that do not entail structural change are also examined. The
chapter concludes with recamendations, which the comittee believes are
feasible to implement—both from a political and a logistical standpoint.

Several of the organizational reforms reviewed by the camnittee could
be classed under the general heading of privatization. In a general
sense, privatization refers to the transfer of same activity fram the
public to the private sector. There are many different ways such a
transfer could take place, ard it need not involve any reduction of
govermment financial cammitments to the activity involved. Indeed, the
camittee analysis of privatization focused on it as a means of
revitalizing the program, rather than diminishing goverrment
responsibility and expenditures for biamedical research.

Every nation decides for itself which activities are most effectively
pursued in the private sector, which are pursued in the public sector, and
which should be pursued jointly. A review of contemporary arrangements in
modern industrial nations reveals that, although there is a marked trend
toward greater reliance on private markets, various nations have made
quite different decisions in this respect. Even among the Organization
for Econamic Cooperation and Development (OECD) countries, there are very
marked differences in the nature and importance of activities assigned to
the public sector.

It is important not to confuse the scope of public sector activities
with the scope of govermment responsibility—financial or otherwise. A
govenment can easily retain financial responsibility for certain
activities, but arrange for these activities to be carried out in the
private sector. This can be accamplished, for example, by the issuance of
vouchers or by contracting out. Goverrment regulation of private sector
activities is another mechanism through which the scope of goverrment
responsibility extends beyond the scope of public sector activity. User
fees (e.g., highway tolls, drilling rights), on the other hand, represent
a mechanism whereby private markets are used to put constraints on
activities being carried out in the public sector. Thus, privatization
encanpasses large mmbers of possible decisions regarding how a society
will choose the appropriate vehicles to serve its interest at a particular
time.
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Whatever the word privatization means in the context of the NIH
intramural program, it has galvanized interest in the nature of the
program, 1tsaccmphslnnentsmﬂerex1$t.imarrangements and the
challenge it faces in defining its future role, maintaining its
excellence, or both. Reactions to the proposal have been strong and have
ranged from incredulity and bemusement, to fear, and to thoughtful
analysis of future options. The strength of the reaction and the
stridency of same of the rhetoric indicate an appreciation for the
achievements of the intramural program and a determination to preserve
this element of the nation’s biomedical research.

The comnittee found same forms of privatization clearly inappropriate
for the intramural program because, given the nature of its product, it
camnot generate adequate revenues through user fees or the sale of
services to individuals. Nor does NIH have physical assets that anyone in
the for-profit sector would be likely to buy and maintain as a basic
biamedical research program. Other forms of privatization were in the
realm of feasibility and worth considering as options. They are discussed

The Policy Background

Inrecentyears, alaxgemnmerofagencieshaveermmtered
difficulties in carrying out their programs within the context of laws,
budgetary practices, personnel systems, procurement regulations, and

restraints. Among the organizations that have found the
prevailing statutory and regulatory controls most confining are those
engaged in scientific, technical, and research programs. Most of the laws
and regulations relating to the administration of federal agencies were
originally designed to foster efficiency, accountability, integrity,
consistency, and equity among employees. Their amulative effect,
however, according to a study by the National Academy of Public
Administration (NAPA), has been to impede innovative management and to
drive up the cost of goverrment. Centralized systems and controls were
found to jeopardize the effective execution of basic programs and to
frustrate the best efforts of professional managers and employees (NAFA,
1983).

It might be desirable to resolve govermment-wide needs with
across-the-board solutions, but individual agencies unable to wait for
help through such general reforms have often sought relief through
measures applicable anly to themselves.

Since World War II, Congress, as well as the Executive Branch, have
believed that same unique or strongly supported program should be freed
from various constraints that apply to traditional agencies. Generally,
agencies have been successful in securing enhanced discretion in
administrative matters only when Congress is convinced that circumstances
warrant their receiving treatment denied other agencies or programs.
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Very recently, serious consideration has been given to improving the
structure and administrative setting for such federal activities as air
traffic control, uranium enrichment, technical information services, the
national space effort, and the Termessee Valley Authority programs.
legislation dealing with several of these activities is pending in
Congress. With this active reconsideration of goverrment functions and
organizational reform, it is not surprising that biamedical research, amd
NIH in particular, has been subject to speculation.

The camittee explored a variety of organizational forms to determine
vhether they would provide the flexibility needed to overcame the problems
identified in the previous chapter. The results of the camnittee’s
inquiry, aided by NAPA, are sumiarized in the following sections (Dean and
Seidman, 1988). The chapter later proceeds to a discussion of measures to
solve discrete administrative problems, citing cases in which agencies
have been authorized to adopt these remedies.

Models for Organizational Reform

An Independent Agency

It has been suggested that the intramural research program, or

altenativelythewholeofNIH, be reorganized as an independent agency on
the model of the National Science Foundation (NSF). Establishment of

independent agencies is often advocated by powerful, well organized
constituency groups to (1) enhance program status and visibility,

(2) improve the position of programs in the competition for financial and
other resources, (3) facilitate access to key decision makers in the
Executive Branch and the Congress, (4) protect the agency’s resources from
claims by other agencies within the department, and (5) maximize
responsiveness to constituency interests.

In addition, the director of an independent agency is likely to have
Executive Level II status. Because the Director of NIH is the head of an
agency in the U.S. Public Health Service (PHS), his position cammot exxceed
Executive Level IV. Therefore, it is now difficult to accord the Director
of NIH the necessary authority and status needed to act effectively as the
key spokesperson for biamedical research interests worldwide. Finding
ways to enhance the influence of the person who sits atop the $6 billion
NIH enterprise is severely limited as long as NIH remains an agency within
the Department of Health and Human Services (DHHS).

The camittee considered two ways independent agency status might be
conferred upon NIH: separating the whole of the agency fram DHHS; or
separating only the intramiral program, leaving the other NIH activities
in DHHS.

A recammendation to remove NIH campletely from DHHS would necessitate
a thorough examination of the advantages and disadvantages of such an
action for all parts of NIH ard [HHS itself. This was beyond the
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camittee’s charge, but even a cursory exploration of this option suggests
saome serious negative consequences that might override the benefits
described above.

An agency that has a pure research mission, and is also seen as
providing social benefits, is likely to find a more generous Congress.
NIH leadership has skillfully capitalized on the connection between
biomedical research and the conquest of disease. This identification is
reinforced by its location in the FHS and DHHS. The camittee cannot be
certain that separation of NIH would damage its ability to maintain this
identification. However, science agencies, whose chief constituency is
the science caommnity have a more difficult task in trying to convince
lawmakers and the public of the relationship of their basic research to
social benefit. They have not had the extraordinary and prolonged
budgetary success of NIH (Lambright, 1976; Dean and Seidman, 1988). The
camittee believes an action that can jecpardize the support that has
sustained the NIH budget can only be justified if a good case can be made
for the existence of a crisis or the overwhelming advantages of change.
The camittee’s investigation, which was limited by its charge, found that
neither of these conditions exist. As the provious chapter indicates, the
problems that need to be addressed are serious but not of crisis
proportions. Moreover, independent agency status would not inherently
solve the specific problems.

There is no reason to believe that the intramural program, as an
indeperdent agency, would be accorded greater flexibility in hiring and
campensating persomnel and conducting its operations than under the
current structure. NSF furnishes an example. A recent position paper
prepared by the NSF Division of Personnel Management camplains of the
growing problem in attracting high caliber scientists and engineers both
for rotational positions (temporary persomnel on leave from the private
sector) arnd permanent staff. Non-campetitive salary was one of the chief
reasons cited for recruitment and retention problems. NSF also faces
limitations in being able to pay non-salary elements, such as retirement.
It is also facing new restrictions imposed by Congress in salary
limitations for IPA’s (employees on loan from institutions outside the
govermment through the Intergovermmental Persomnel Act); and on
arrangements where industry shares the cost of persomnel on loan to NSF
(NSF, 1988).

As now structured, NIH enjoys higher status and visibility, greater
freedom in hiring and setting the conditions of work and campensation of
its employees, and more generous budgetary support than the independent
NSF. In addition, some would argue that there is value in being part of a
department that has a voice in the President’s cabinet, a type of access
independent agencies do not have. The idea of constituting the intramural
research program on its own as an independent agency could pose a rnumber
of practical problems. It would require duplicating the administrative
functions it now shares with the extramural program. It would be a more
visible competitor for funds with the non—-federal health research
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cammmnity. Finally, aside from the benefits lost fram having the
intramural and extramwal programs exist side by side, a considerable
effort would be required to extract intramural activities from institutes
such as the National Cancer Institute (NCI), where the two programs are
tightly integrated.

In sum, the camittee could examine the effects of organizational
change only on the intramural program, not on NIH as a whole, or the
camplete set of implications of withdrawing NIH fram DHHS. It may well be
that a study with a broader scope would conclude that forming NIH as an
independent agency would be beneficial. But, given the potential of
unexplored risks, and the existence of similar personnel prablems at NIH
and NSF, the camittee did not think the change was worth the risk if
there are less radical options available.

A Federally-supported, Contractor-operated Research Center

The Departments of Energy, Defense, and Health and Human Sexvices, the
National Aeronautics ard Space Administration, and the National Science
Foundation, currently sponsor approximately 35 federally funded research
arnd development centers (FFRDCs). Federal funding of such centers exceeds
$4 billion a year. FFRDCs have been used to (1) conduct applied research
or experimental tasks; (2) furnish systems engineering and technical
management services; (3) provide operations research and analytical
services; and (4) canduct social research and demonstrations. FFRDCs are
rarely utilized to conduct pure research, and most of their tasks are done
at the request of the sponsoring agency.

FFRDCs may be managed and operated by independent, nonprofit
corporations such as the Rand and Aerospace corporations, which were

organized at the instigation of the sponsoring agencies; or by
universities, consortia of universities; or by industrial firms under

so~called GOCO contracts (government-owned contractor-operated).

The Office of Federal Procurement Policy has issued regulations
governing the use of FFRDCs, which provide among other things:

o that the sponsoring agency requests the research and
monitors results.

o that the primary govermment sponsor must approve any
work done for a goverrment agency other than the

sponsoring agency.

o that the primary sponsor undertakes the responsibility
to assure reasonable contimuity in level of support.

o that the center conducts its business in a responsible
manner befitting its special relationship to the
govermment, to operate in the public interest free from
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o organizational conflict of interest, and to disclose
its affairs to the primary sponsor (Office of Federal
Procurement Policy, 1984).

Many research centers have established an enviromment to attract

capetent scientists. They have designed personnel and administrative
that are better adapted to their missions than those generally

applicable to federal agencies and employees. Nonetheless, with the
exception of principal officers, most salaries are roughly equivalent to
those provided by the current civil service salary structure. A recent
NAPA study indicated the following salary ranges: program directors,
$65,000 to $80,000; senior staff, $50,000 to $75,000; and research staff,
$35,000 to $55,000 (Dean and Seidman, 1988). FFRDCs recognize that if
they depart too much fram the civil service pay structure, they run the
risk of having pay limitations imposed either by the sponsoring agency,
the Office of Management and Budget (OMB), or the Congress. Flexibility
must be employed with discretion and not abused.

As an FFRDC, NIH would have to engage primarily in directed research.
All FFRDC contracts specify same funds or same percentage of effort that
may be utilized for self-initiated research, but this generally
constitutes less than 20 percent of the total program. DHHS would need to
maintain a strong intermal capability to direct and monitor the research
program. The division of responsibility between the contracting agency
ard the center, and between governmental employees and contract employees,
would likely cause frictions and result in serious conflicts. Use of the
FFRDC mechanism could reduce DHHS’s ability to shift program direction and
to utilize effectively its available persoamnel resources. Center
amployees are not federal employees and, consequently, cannot be shifted
to other tasks within NIH. Flexibility in conducting the intramural
research programs might be obtained at the cost of loss of flexibility
elsevhere.

It is also to be remembered that govermment contractors are subject to
their own body of "red tape." Contractors camplain about the increasing
mumber and camplexity of regulatory and statutory requirements. Attempts
by universities to apply their own administrative regulations to the
FFRDCs managed by them also has generated conflicts and posed problems.

A Goverrment Research Institute

In its 1962 report to the President on Goverrment Contracting for

Research and Development, the Bureau of the Budget recammended that
consideration be given to the establishment of a new type of agency, to be
called a Goverrment Research Institute (GRI) (Bureau of the Budget,
1962) . This would provide for the establishment, within the govermment,of
an agency with a suitable research enviromment, and provision of persaonnel
and administrative practices adapted to its unique mission. The adbjective
was to achieve in the administration of certain research and development
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programs necessary flexibility, while maintaining appropriate
accountability. The Comptroller General in 1969 urged that a proposal for
a GRI again be considered, but to date none has been established.

The National Institute of BEducation (NIE), established by Congress,
was given same, but not all, of the attrilutes envisioned for a GRI. For
example, the institute director was given authority to appoint technical
or professional employees as were deemed necessary to carry out the
institute’s function without regard to the civil service laws and the
Classification Act. The director also had authority to establish and
maintain such stipends and allowances as were necessary to procure the
assistance of highly qualified research fellows (NIE, 1972). Regrettably,
the 20 percent of the staff exempted fraom the civil service were treated
as "political appointments" when administrations changed. The NIE was
disbanded in the 1980s.

NIH already possesses most of the attributes of a GRI. If Congress
were to enact legislation authorizing NIH to establish a persomnel system
with the flexibility appropriate for a research institution, NIH would be,
both in name and in fact, the equivalent of a GRI.

A Govermment Corporation

NIH does not meet the criteria to be a goverrment corporation. It is
neither revemue producing nor potentially self-sustaining; it does not
sell commercial services to the public. Corporate flexibility is
deperdent on the corporation’s ability to finance its operations from
revermies and borrowings. Agencies that are designated as corporations,
but are financed by appropriations, such as the legal Services
Corporation, face the same problems as any other agency and may have even
less flexibility. For example, GS-18 is the salary cap for the lLegal
Services Corporation. Goverrment corporations are subject to the civil
service laws and regulations in their chartering legislation. The systems
of business-type budgeting and cammercial auditing prescribed by the
Govermment Corporation Comtrol Act are unsuited to programs that are not
intended to be self-financing.

The chapter thus far has discussed same forms of private organization,
same forms of govermment organization that have elements of the private
sector, and same purely public models. The camnittee rejects these as
unsuitable for NIH for the following major reasons:

o NIH does not generate substantial revermies (govermment
corporation, all forms of privatization that are
self-sustaining).

(o} the distinctive contribution of the intramiral program
would be lost (sale of assets, FFRICs).

o the administrative upheaval would be very costly.
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o there is no reason to believe that any of these models
would be any more likely to confer the flexibility that
NIH could secure in its present form (independent
agency) .

The President’s Comnission on Privatization, which made
recamendations on such public functions as housing, education, medicare,
prisons, and air traffic control, refrained from making any
recammendations with respect to NIH. This was stated to be because of the
"technical camplexity" of the issues involved, a recognition of the
difficulty and sensitivity of devising ways to transfer the intramural
program activities to the private sector (Report of the President’s
Camission on Privatization, 1988).

To same extent, we could gain the advantages of privatization by
removing same of the urmecessary and inefficient regulations under which
NIH is axrently managed. There is no reason why NIH could not benefit
fram the removal of unproductive constraints that prevent it from
campeting for scientific talent with the private sector and from operating
more efficiently.

Addressing Problems that Exist Under the Present Organization

To address the most serious problems identified in the previous
chapter, the camittee examined a variety of solutions that other
goverment agencies facing similar difficulties have adopted without
undergoing major reorganizational upheaval. These agencies have
established precedents fram which the committee believes NIH might
benefit. No one approach fully suits the special circumstances of NIH.
Therefore, the comittee selected features of different models, relying
most heavily on a recent National Institute of Standards and Technology
(NIST) demonstration and the statutory authority of the Uniformed Services
University of the Health Sciences (USUHS).

The camittee’s major purpose was to design a strategy that would
provide NIH with the necessary tools to campete in highly campetitive
labor markets. To accamplish this, persomnel reforms should be
characterized by the following:

o a means of exceeding the federal salary cap when
necessary to campete for some types of persamel; to
reward those who undertake added administrative
responsibilities, such as the scientific directors; and
to avoid excessive wage campression, i.e., bunching of
salaries around the federal civil service cap of
$72,500 for GS-level employees;

o aportablesystanofratimrt so that university and

industry personnel would not be disadvantaged by
spaﬂingpartoftheirmreeratm,
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o a system that allows those in the cammissioned corps to
enroll without a major penalty in loss of benefits
accrued.

o the ability to hire personnel quickly, without
bureaucratic delays;

o a system that links performance to pay in ways that fit
the needs of a scientific organization;

o substitution of a budgetary limitation on payroll for
full time equivalent (FTE) ceilings.

National Institute of Standards and Technology

Although it had a very low turnover rate, below 5 percent, the NIsT!
in the Department of Cammerce was concerned about its ability to attract
the quality of professional and technical staff it needed for the future.
Like other federal agencies, NIST was frustrated by the hiring
constraints, pay structures, and staffing limitations imposed by the civil
service system. NIST closely examined a persannel demonstration at the
Naval Weapons Center at China Iake, a project that experimented with
simplified position classification, a new pay for performance system, and
greater flexibility in setting salaries. In 1987, NIST abtained a
corgressional mandate to undertake its own five-year demonstration
covering most of its 3,000 employees.

A major feature of the demonstration is the simplified NIST
classification system illustrated in Figure 4-1. Similar occupations are
grouped together in career paths and pay bands that replace civil service
grades. The chief advantage of such a system is greater flexibility and
ease for line managers in classifying jobs and rewarding performance. For
example, employees who in the past might have been frozen at the top step
of a grade will now have greater potential for movement upward in the much
broader pay bards. Under such a scheme, NIH could devise an analogous
system, such as the one proposed in its 1983 scientific faculty proposal,
whereby the scientific staff could be organized in pay bands that

correspard to university faculty rank.

Ancther advantage of the NIST system is streamlined hiring authority.
Where once it required 3 months to a year to employ a scientist because of
the procedural interplay with the Office of Persommel Management (OPM),
such personnel as scientists, engineers, and others in shortage
occupations can now be added to the payroll within a few weeks. Moreover,
a recruitment bormus of up to $10,000 may be used to attract particularly
promising cardidates. For occupations not deemed to be in short supply,
an agency-based staffing process allows supervisors to advertise positions
and to hire non—-goverrment candidates without OPM approval.

1I"onue.r:ly the National Bureau of Standards.
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NIST has also created various mechanisms through its pay
administration system to retain staff. Three types of pay increases are
possible. First, all employees who receive at a minimum a fully
smmessfulperfommezatjn;areeligibleforapayirm'easebasedma
" reqular assessment of the comparability between NIST positions and similar
private sector positions. Second, depending on the level of performance,
an employee can expect a performance pay increase, the size of which is
determined by the current salary, career path, and the pay band salary
range. For example, a scientist in a pay band equivalent to GS 13-14 can
merit an 8-10 percent pay hike with an ocutstanding rating, but only a 2
percent with a fully satisfactory rating. Third, employees are also
eligible for performance bonuses of up to $10,000 per anmm.

Further adding to NIST’s arsenal for retaining staff is a special
retention baus of up to $10,000, aswellasanq:timtooffera
sabbatical after 7 years of federal service. Helping to soften the
effects of wage campression ard the reluctance of scientists to accept
administrative burdens, there is a 6-percent-of-base-pay differential for
supervisory positions.

Many of these facets of the NIST demonstration would prove useful for
addressing same of the prablems faced by NIH with its inflexible personnel
system. There are, however, a mmber of features absent from the
demonstration. The NIST model has no provision for exceeding the total
monetary campensation of Executive Ievel I (currently $99,500), which NIH
needs to campete in the physician labor market. Members of the Senior
Executive Service (SES) who most often impinge on this cap were excluded
from the NIST demonstration. Also, there is no provision for portability
of retirement benefits as a means of attracting faculty from universities.

An aspect of the NIST demonstration that NIH might wish to alter is
the mamner in which comparability with the private sector is determined.
The NIST Director is authorized to adjust the ranges of pay bands based on
surveys of total compensation paid to persons in positions in private
sector firms and universities that are similar in levels of work and
responsibility. The adjustments are made, however, not on comparability
across specific occupations, but on the basis of the total market basket
of NIST employees (P.L. 99-574, 1987). For example, in a recent survey,
the salaries of NIST electrical engineers were found to lag approximately
12 percent behind the private sector, while the average for all employees
lagged about 6 percent behind. NIH might choose to have more flexibility
to campete in selected labor markets by adjusting salaries on an
occupation-specific basis.

As a practical matter, the ability to perform accurate camparisons of
total campensation, taking into account the value of benefit packages that
include such camponents as vacation and sick leave, is limited and
costly. NIST has yet to engage in such camparisons. Furthermore, the
ability to alter current federal benefits, such as health insurance and
leave, by means of demonstrations is highly proscribed by statute,
although NIST has the option to add new benefits in the future if it so
desires.
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Uniformed Services University of the Health Sciences (USUHS)

The USUHS has been cited by a mmber of cbservers as a potential model
for restructuring NIH. A mmber of features of this agency of the
Department of Defense are worth exploring, in conjunction with the NIST
model, because USUHS has overcame same of the limitations inherent in the
NIST approach.

Authorized by act of Congress in 1972, the university was established
to "educate career-oriented medical officers for the military services."
The first medical school class entered in 1980. located virtually across
the street from NIH, USUHS is headed by a Board of Regents, which reports
directly to the Secretary of Defense. Approximately half of the faculty
are camissioned military persomnel. Concerned that federal service would
not attract a sufficiently high caliber faculty, Congress stipulated in
the authorizing legislation:

The Board, after considering the recammendations of the Dean,
shall cbtain the services of such military ard civilian
professors, instructors, and administrative and other employees
as may be necessary to operate the University. Civilian members
of the faculty and staff shall be employed under salary schedules
and granted retirement and other related benefits prescribed by
the Secretary of Defense so as to place the employees of the
University on a camparable basis with the employees of fully
accredited schools of health professions within the vicinity of
the District of Columbia. The Board may confer academic titles,
as appropriate, upon military and civilian members of the faculty
(P.L. 92-426, 1972).

The university operates two civilian persomnel systems—the general
schedule and schedule A. The faculty, employed under schedule A, do not
have civil service temure, and are in the Teachers Insurance arnd Anmuity
Association/College Retirement Equity Fund (TIAA/CREF) retirement system.
As indicated in Table 3-13 in Chapter 3, USUHS does not differ greatly
fram NIH salary patterns except for same key senior positions. In these
cases, USUHS exceeds the federal salary cap. In determining
camparability, USUHS confers with the persomnel offices of the local
medical schools to determine base pay, rather than total compensation.
Although USUHS clinical faculty may practice medicine on the outside,
there is no formal medical practice plan from which they derive additional
incame. Faculty may compete for limited budgeted research funds, but many
also campete for extramiwral research grants.

In addition to the advantage of legislative authority to match medical
school salaries—even those above the federal salary ceiling—-USUHS has
ancther mechanism that affords an extra measure of flexibility. In the
mid-1980s, Congress established the Henry M. Jackson Foundation for the
Advancement of Military Medicine to undertake cooperative enterprises with
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the university. This authority permits a wide latitude of activities in
which the foundation and USUHS may share staff, space, equipment, and
other resources. The foundation can accept, hold, administer, invest, and
_spaﬂglftsnadetoﬂaemversityforthepnposeofsupportngacadanic
chairs, teaching, research, or demonstration projects. Foundation funds
havebeenraisedﬁmr;htheeffortsofammberofvolwrtarygm:ps amd
even through the cambined federal campaign. In practice, the university
makes broad use of this resource. For example, employees such as
technicians are hired through the foundation and equipment is purchased
with as much flexibility as is found in the private sector. Recently,
Congress appropriated $1 million to the foundation for the establishment
of an endowed chair (Kimnamon, K.E., Associate Dean for Operations, USUHS,
interview, 1988).

The Jackson Foundation is not a unique phenamenon within the federal
goverrment. 'meNatimalParkFamdatimwasalsoestabhshedbycmgrass
as a charitable and nonprofit corporation to accept, receive, solicit, and
administer gifts for the benefit of the National Park Sexrvice, its
activities, or its services. The foundation board of directors consists
of the Secretary of the Interior and the Director of the National Park
Service, ex-officio, and no fewer than six private citizens appointed by
the Secretary of the Interior. The foundation is "off budget," and its
employees are not considered to be federal employees. With a broad
charter to encourage private gifts "to benefit the National Park Service
ard its activities," the foundation, whose current assets of approximately
$8 million, has financed activities ranging from preparation of guide
books to acquisition of facilities and real property (P.L. 92-209, 1967).

NIH already has some latitude to accept donations. Although NIH
camnot solicit funds, Section 497 of the Public Health Service Act confers
upon the Secretary of DHHS authority to accept gifts on its behalf for the
acquisition of grounds, the erection of buildings, the purchase of
equipment, or the maintenance of NIH facilities. Donations of $50,000 or
over may be acknowledged by establishment of suitable memorials to the
donors. The Director of NIH can readily accept "conditional" gifts, such
as a donation for bone marrow transplants or for use by a specific
investigator, but rules that govern unconditional gifts to individual
institutes are stringent to avoid conflict of interest (Ficca, S.,
Director, Office of Administrative Management, National Heart, ILung, and
Blood Institute, interview, 1988).

As of FY 1988, NIH has gift funds totaling $6.3 million; of this
amount, $1.9 million has been cbligated, and ancther $2.9 million has been
invested. The institute directors use these funds to sponsor scientific
symposia and conferences; to purchase scientific equipment, supplies, and
books; and to provide for official entertaimment of visitors. Money in
the Patient’s Benefit Fund provides materials, services, or activities
that contribute to the morale of patients, e.g., reading and entertairment
materials and recreational activities (Amne Summers, Chief, NIH Budget
Execution and Financial Reports Branch, personal cammicaticn, 1988).
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NIH already has same experience with using a foundation to accamplish
special purposes with the Foundation for Advanced BEducation in the
Sciences (FAES). Incorporated in 1959, the FAES, with total assets of
$14 million "fosters and encourages scientific research and education, and
facilitates caonimmication among scientists by whatever means may be
practical." To accamplish its educational mission, FAES sponsors courses
for NIH scientific staff, contimuing medical education, cultural programs,

ardfellmhiparﬂgrantnamganent(FAESAmmalReportforFYerﬂed
May 31, 1987).

In addition, private foundations can provide furds for specific
studies at NIH. For example:

) One fourdation has funded diabetes studies at NIDIK.

o A foreign govermment, wanting NIH to conduct research
in a particular area, donated several thousand dollars
to a faurdation that used funds to support such a study
(fellowships, salaries, etc.).

o A pharmaceutical campany donated money to FAES, which
will administer NIH postdoctoral fellowships (NIH staff
interviews, 1988).

Several advantages of congressionally chartered foundations cannot be
obtained by an agency from gift authority alone. Foundations can solicit
funds openly and invest them. They allow for systematic, fair, and
accountable use of funds fram donors. Finally, creative administration
can accamplish same adbjectives (travel to overseas meetings for
scientists, for example) free of many of the usual bureaucratic and
political constraints often faced when govermment procedures must be
followed.

Although USUHS benefits greatly from special authorities, such as the
Jackson Fourdation, flexibility in offering retirement systems such as
TIAA-CREF, and its unique ability to pay salaries above Executive level I,
the agency is not immmne from same of the same problems that many
govermment agencies face. For example, USUHS officials acknowledge
difficulties and delays in the area of space and procurement. Also, for
many of its general schedule employees at the technical and support lewvel,
the same persomnel strictures with which NIH contends are present.

Senior Biamedical Research Service Proposal
NIH management, increasingly concerned over disparities between what
it can pay amd campensation offered by private and nomprofit institutions,

made an attempt at improvement with its proposal for a Senior Biamedical
Research Service (SBRS) consisting of the following features:
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© The SERS would be established in the excepted
(non—campetitive) service. The Secretary of DHHS would
appoint its members and determine their compensation.
To be considered for appointment, an individual would
have a doctoral-level degree in an appropriate field
and meet the minimal qualification standards for
GS-15. The proposed bill provides that basic pay for
members of the SERS would range from GS-15, Step 1, to
the rate of pay for Executive Level 1IV.

o Supplemental pay would be authorized for members with
significant administrative responsibility and/or
significant scientific accomplishments. The total
campensation ceiling could not exceed 110 percent of
the rate of pay for Executive lLevel I. The proposal
also provides that for a few scientists (not more than
3 percent of the members of SERS) the supplemental pay
may be greater, with a total ceiling (currently
$164,175) roughly camparable to the mean compensation
(base salary plus supplement) of chairmen of internal
medicine departments in medical schools.

o Limitations on accumilation of anmial leave would be
removed for members.

o SERS members recruited from universities would be able
to contimie their membership in TIAA/CREF.

o Transfers would be facilitated between the Commissioned
Corps of the PHS and the SERS.

As the original NIH proposal made its way through DHHS and the Senate
in the form of S. 2222, the NIH reauthorization bill of 1988, the
provision allowing 3 percent of the SERS members to earn almost $165,000
was eliminated (S. 2222, 1988).

Improving the NIH Managerial Envirorment
There is no single, simple o:wﬁzatiaal solution to the problems

would autaratlcally provide exenptims from restrictive laws and

regulations is a misconception. Regardless of form, agencies possess only
that degree of operating and financial flexibility specifically provided
by federal law and regulations and their enabling statutes.
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Congress may be disposed to grant greater freedom to same types of
tions than to others, but there is no certainty that it will do so
in any given situation. In same cases, reorganization may result in
merely trading one set of problems for another equally irksome. Whatever
alternative may be proposed, exemptions from laws and
regulations generally applicable to federal employees and agencies must be
justified by convincing evidence demonstrating the need for special
treatment.

The comittee took special care in considering structural options for
NIH. First, it recognized that it was dealing with a large, camplex
agency charged with extremely vital and politically popular programs.
Secord, there are important extramural/intramural interrelationships—
especially NCI, which represents about one third of the intramural
budget. Third, NIH is a highly successful research enterprise and enjoys
international prestige. Fourth, NIH already has a degree of budgetary
support and an administrative setting that has freed it from many of the
cbstacles that frustrate managers in less favored agencies.

Thus, in developing a strategy for the NIH of the future, the
camittee is concerned with anticipating problems and potential needs of a
strong resource, rather than with bolstering a disorganized or faltering
agency. This means that any proposed change should help ensure that an
effective and highly regarded agency remains so, and contimues to move
forward in attacking the nation’s gravest medical challenges. The
camittee’s intent is to seek cost-effective alternatives that address
real needs, and those clearly emerging, and to do so with the least

feasible disruption of a highly successful agency.

Conclusions and Recommendations

The camittee believes that an amalgam of the authorities represented
by the NIST demonstration, the USUHS, and the Senior Biomedical Research
Services proposal is needed to provide flexibility in NIH persamnel
administration. The camittee emphasizes that its analysis of NIH
problems does not support the need for a major shift in all NIH salaries
to parity with academia or industry. What the camittee is seeking is a
mix of appropriate tools for NIH management to operate in highly
campetitive labor markets at all levels of persammel. These tools include
geil mﬁgs demonstration project, a foundation, and relief from personnel

Campeting for Personnel

The comittee recommends that Congress authorize NIH to develop and
implement a personnel demonstration project tailored to overcame the
deficiencies of the current system. The committee suggests that the
project should feature:
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o simplified hiring, classification, and pay
administration authority similar to the demonstration
now being conducted by the NIST;

o an occupation-specific pay standard based on surveys of
market comparability;

o the ability to exceed the federal pay ceiling in
justifiable circumstances;

o portability of retirement benefits between non-federal
employment and NIH.

o a limit on personal services costs, in lieu of
employment ceilings, as a way of controlling personnel
costs.

The camittee agrees with NAPA that the imposition of ceilings on
nmbers of persomnel makes little management sense in most agencies. Such
ceilings are especially damaging when they force agencies into
inappropriate substitution of persomnel (e.g., postdoctorates for
technicians, the contracting of functions better performed in-house), and
otherwise prevent the most efficient response to demands generated by an
agency’s mission. The NIH budget should be the controlling factor in
experditures. If oversight of persomnel management is needed, it can best
be achieved by review of NIH’s spending on personal services, which
includes contracts as well as employees.

Any legislation designed to enhance the effective utilization of the
NIH intramwal research staff should exclude NIH from administratively
imposed limits on mmbers of employees. Such a provision is to be found
in H.R. 4417, reported by the House Cammittee on Science, Space, and
Technology, to establish a National Technical Information Corporation.
The Indian Health Service has been exempted from those limits.

Although the demonstration authority would permit NIH to exceed the
federal salary ceiling, the camittee recognizes that this flexibility
should be used with restraint, because of political sensitivities, and to
avoid morale problems that would be caused by the recruitment of career
scientists at salary rates substantially in excess of those of current
enployees. The camittee believes that NIH ought to be able to attract a
limited mumber of the most outstanding, established scientists, whose
presence would inject new intellectual stimilation to the program.
Scientists of this stature command salaries and resources beyond the level
that NIH is likely to match without a program designed to avoid political
and morale problems. The camnittee believes that creating a small ramber
of time-limited, exceptional appointments would avoid such problems.
Creating endowed chairs outside the federal civil service system would
enable NIH to provide campetitive salaries substantially higher than the
federal civil service ceiling, and to provide other resources such as
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equipment, travel expenses, and tedmiczl support staff. To accomplish

this, the ittee a foundation to
pexmit the private support of up to ten endowed chairs for distinquished
investigators. The creation of a foundation similar to those established

for USUHS and the National Park Service, would permit funds to be raised
from the private sector. However, the cammittee intends that the
foundation’s receipt of private funds be modest, so as not to

for staffing one of its own laboratories. Appropriate mechanisms would
have to be put in place to prevent any appearance of conflict of interest
on the part of those contributing to the endowment of such chairs.

.Inp:whgl\lanagmentaxﬂleityG:rrtml
The major objective of this chapter, thus far, has been to reaffirm

The camittee concluded that its responsibilities are not adequately
discharged without addressing long-standing concerns about the Director’s
lack of flexibility to manage the affairs of NIH for which he bears broad
respansibility. The camnittee also believes that further progress can be
made in allowing the review process to better serve the resource
allocation decisions facing scientific directors.

Chapter 3, inamlardmprd:lensassociatedwimadminimtive
layering within DHHS, describes the limited freedom of the Director to
make relatively simple management decisions on such matters as space,
foreign travel, and pramotions and to have the discretion to adjust the
resources of NIH to accamplish purposes that do not fall in the purview of
any single institute.

In a background

paperprem:ed forthe cumittae NIH argued that..

The barriers to the contimued scientific excellence of
the NIH intramural research program are administrative
in nature, created to govern the expenditure of public
funds, not biomedical research. They are imposed upon
the intramural program through successive organizational
layers, and managed, interpreted, and implemented by
staffs that are constantly changing and far removed from
the dynamics of biamedical research. They are affecting
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visibly the critical mass of talent assembled in the
intramural program and its underlying research
infrastructure.

concludes that the two most satisfactory solutions are
incremental changes in the status quo, or (2) to establish
total a free-standing entity within the federal goverrment.
paper that "same change is clearly desirable to permit the
inmtramural program and the NIH greater flexibility in dealing with
bureaucratic controls that limit biomedical research progress" (NIH,
1988).

:
:

(1)

E
;

favambleposltimtlntm}lholdswithmlgressinmmortoflts
activities.

The camittee also seriously considered whether NIH would function
more effectively as a health agency reporting directly to the Secretary of
DHHS. It felt that the advantages to NIH of being part of a strong FHS
outweigh the disadvantages. Among those advantages is that strong
Assistant Secretaries function both as advocates for NIH, including its
intramural program, and as buffers against excessive political pressures
fram Congress and the Administration. In addition, maintaining existing
elements of the PHS under the Assistant Secretary for Health strengthens
capacities for coordinated approaches to public health policy issues.
Consistent with IOM’s 1984 report on the organizational structure of NIH,
the comittee does not wish to see biomedical research separated from
those agencies that deal with the preventive and service delivery aspects
of health.

Not only did the comnittee believe that the advantages to NIH of being
part of the PHS outweigh the disadvantages, it also was not convinced that
problems of FTE ceilings, travel limits, control of procurement, and space
management are a result of NIH’s subordinate location. All of these
problems, with the exception of travel ceilings, originate outside of DHHS
in laws and regulations enforced by agencies such as the GMB and the
General Services Administration. The camittee found that, although those
problems were exacerbated by the administrative layering within DHHS, they
were not sufficiently serious to warrant removal of NIH frameither DHHS or
the PHS. Moreover, the scope of this study could not include an
assessment of the impact of such action on the other health components of
DHHS or on the NIH extrammal program.

Nonetheless, there are serious limitations that weaken the management
capabilities of the Director of NIH. The camnittee believes that efforts
to micramanage NIH from the Office of the Assistant Secretary for Health
are counterproductive and reduce the efficiency of NIH in carrying out its
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make decisions on administrative matters without being subject to review

Office of the Assi . Assistant
Secretaries for Health have not always taken responsibility for detailed

administrative oversight for NIH. From the perspective of this
examination of the intramural program, broad policy guidance and

coordination are more valuable activities than administrative
functions that could be performed more efficiently if NIH were given
greater latitude in decision making.

Director’s Discretionary Fund NIH is a confederation of institutes, each
having a high degree of autonamy. As such, itcmnntalmysmapmdmll
to new issues, energan:ms,orresearc:hqporunﬁtmsthatdomtclearly
fallwitlﬂntlnsocpeofmeimtiuxte In these ciramstances, the
mmmmmwmmﬁmmmﬁuam
institute lines,without imposing on the independence of the institutes.
The comittee recommends that Congress appropriate annually to the
Mofﬂm@mlw% mllllmtobeyﬁtoaddmss

Recognizing the need for a response to "camplex biomedical
emergencies," in 1985 Congress authorized the Secretary of DHHS to allow
the Director of NIH to expedite grant review, and increase by up to
50 percent grants or contracts that support research relevant to an
identified emergency. To date, funds have not been made available under
this authority. Other groups, such as the IOM (1984) study of the
organizational structure of NIH and the President’s Commission on the
Human Immmodeficiency Virus Epidemic (1988), also recammended that funds
be made available to the Director of NIH for use at his discretion. These
recamendations have not been implemented.

Assuring Quality The camnittee has four major recommendations designed to
assure that the quality of the intramural program be maintained at a high
level for the future. The first three relate to assuring that the review
process can be seen to be rigorous and leads to wise use of intramural
resources. The last recoamnends a program to make NIH competitive for a

share of the most pramising young investigators in the country.

The Review Process To improve the external validity of the review
process, the committee recommends that a panel chaired by a member of the
Director’s Advisory Committee should be established to monitor the
intramural research program review. The functions of this panel would be
to monitor the integrity of the process, while taking care not to
replicate the activities of the boards of scientific counselors. Its
oversight should focus on areas that are most vulnerable to criticism,
namely the selection of the reviewers and the implementation of
recamendations.
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Each of the scientific di rs and their intramural should
be iewed as a whole four . The review
report should be submitted to the director of the relevant institute, the
_m_D_ngWDixectorforIntmmmlRﬁeazd}.ﬁeDimtorome.mﬂu@;
Director’s Advisory Camnittee. The comnittee believes that such a review
is necessary because of the importance of ensuring the vitality of the
intramural program. The intent of the periodic review is not to limit
arbitrarily the term of the scientific director, but rather, to put in
place a process that will ensure vigorous leadership. Under the general
leadership of the institute director, and with the advice of the Board of
Scientific Counselors, the scientific director exercises a decisive role
in influencing the intrammral program. The right person in this position
functions not merely as a caretaker, but a force for excellence. The
responsibility of the scientific director requires that he/she have the
scientific vision needed to allocate intramural resources productively, as
well as to function as a highly skilled manager. Therefore, the committee
recommends that those holding the ition of scientific director ive
additional compensation. This will became possible under the recommended
personnel demonstration program.

Scholars Program In the past, most young scientists have
aitexEdMaspostdoctnralfellowsnmedlatelyaftercmpletugﬂnlr
M.D. or Ph.D. programs. They usually lack postdoctoral research training,
which they then receive at NIH under the guidance of a senior scientist.
If they perform well, they are asked to remain in the institute, where
they gradually advance up the scientific and administrative ladder. They
usually remain for a mmber of years under the immediate direction of a
senior scientist. Wwhile independence is often achieved, it may be delayed
past the time when it would be achieved if the individual changed
institutions.

This system has the advantage that it provides a constant supply of
junior workers who assist in the projects of senior scientists. In many
instances, these postdoctoral fellows receive outstanding training. When
theyfimllyaduevenﬂepetﬂmoa many of them become highly productive
scientists and make up the core of NIH. Although the system has worked
well in the past, it does not assure a steady flow of new ideas.
Postdoctoral fellows who train at NIH under a particular laboratory chief
tend to reflect the scientific slant of that preceptor. When they mature
as scientists, they tend to contimue an existing tradition, but they may
not be able to bring as effectively new ideas and approaches to the
general scientific cammmity of NIH.

At universities this problem is solved by the contimual recruitment of
new assistant professors who were trained in other institutions. These
young scientists bring new disciplines that they have learned during their
postdoctoral fellowships. Although NIH recruits each year forresearchers
at the assistant and associate professor levels (GS-13, -14), NIH does not
have a mechanism designed specifically to allow it to recruit
systematically the best young minds.
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The camittee believes that this problem can be solved by the creation
of an NIH Scholars Program. This proposed program to recruit the
brightest young investigators at the most creative stages of their careers
could be modeled on an existing program at the Whitehead Institute of the
Massachusetts Institute of Technology and on the Rockefeller Scholars
Program. Aside from providing a contimuing source of highly qualified
young researchers, the program would open opportunities for the scientific
directors of each institute to oversee the development of new initiatives
outside of the existing laboratory structure. The comittee believes that
it is in the best interest of both NIH and the overall biamedical research
cammmnity that NIH have a process designed to ensure that it
systematically recruits its share of the best young investigators
available.

The camittee recommends that Congress authorize and appropriate funds
for an NIH Scholars Program in which outstanding young investigators at
the assistant professor level would be appointed on a campetitive basis to

independent, non-tenured positions in the intramural program.

The program would have several features to make it as attractive as
other prestigious appointments now available in academic institutions. To
achieve this, prospective scholars must perceive that the institutes are
campeting to emplcy the best talent that universities have to offer, that
resources are available to make this experience highly productive, and
this is seen as a major step toward an outstanding career. Up to six
scholars per year should be offered appointments for six years as
independent basic or clinical researchers. Each institute could propose
up to three candidates per year. A sum of $1.5 million over 6 years could
beallocatedtos\;porteachsdnlara:ﬂttaresearchmeds. It is
proposed that the Director of NIH fund this program fram his newly-created
discretionary appropriation. The committee believes that this sum
($250,000 per year on average) would be adequate to pay for the salary of
the scholar and necessary technicians, as well as to provide for minor
space modifications and necessary supplies and equipment. The Director
should establish procedures for selecting scholars. The selections should
be made on the basis of several criteria, the most important being the
excellence of the candidate’s record and plans for the future.

Each NIH scholar should be appointed for six years. After the sixth
year in the program, the scholar would be eligible for appointment to a
tenn'eormrtenuepositlmmthemﬁorngmsuu:teorinarbther
institute of NIH. However, such a position is not guaranteed.
beginumsala:ystnﬂdbeammmtalyeqmltothatofanassistant
professor in a basic science department of a medical school for Ph.D.s,
and in a clinical department for M.D.s. After the first year, the salary
could be increased at the discretion of the scientific director of the
institute.

It is anticipated that same of these scientists would remain at NIH
following the 6-year term, thereby increasing the pool from which NIH
leadership is selected. It is also expected that same of these scholars
will take positions of leadership outside the NIH—furthering NIH’s
traditional role of seeding the extramiral research cammmity.
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Apperdix A

ORGANIZATIONS AND INDIVIDUALS PROVIDING TESTIMONY
REGARDING THE NIH INTRAMUIRAL PROGRAM

American Academy of Dermatology, Evanston, IL. D. Martin Carter, M.D.,
Professor and Senior Physician, laboratory for Investigative
Dermatology, Rockefeller University.

American Academy of Neurology, Mimmeapolis, MN. Theodore L. Munsat, M.D.,
President. Roger Rosenberg, M.D., Councillor, Scientific Affairs.

American Association of Neurophathologists, Inc., Professional Affairs
Comnittee, Charleston, SC. Michael N. Hart, M.D., Vice President for
Professional Affairs.

American Academy of Orthopaedic Surgeons, Washington,
Thamas C. Nelson, Executive Director (Ex-Officio).

American Academy of Otolaryngology, Washington, DC.
Marlene W. Karakashian, Ph.D., Director of Research Develcpment.

DC.

American Academy of Pediatrics, Elk Grove Village, IL.
Richard M. Narkewicz, M.D., President. Gretchen V. Fleming, Ph.D.,
Director, Department of Research.

American Association for the Advancement of Science, Washington, DC.
Alvin W. Trivelpiece, Executive Officer.

American Association for Clinical Chemistry, Inc., Washington, DC.
Ronald E. Whorton, M.P.H., Executive Vice President.

American Association for Dental Research, Washington, DC.
Jahn A. Gray, Ph.D.

American Association of Colleges of Nursing, Washington, DC.
Geraldene Felton, BEd.D., R.N., President. Professor and Dean,
University of Iowa, School of Nursing.

American Association of Colleges of Pharmacy, Alexandria, VA.
Carl E. Trinca, Ph.D., Executive Director.

American Board of Medical Specialties, Evanston, IL.
Donald G. langsley, M.D., Executive Vice President.

Armerican Dental Association, Health Foundation, Chicago, IL.
Enid A. Neidle, Ph.D., Assistant Executive Director, Scientific
Affairs.

American Dermatological Association, Inc., Iowa, IA.
Jahn S. Strauss, M.D., Secretary.

American Federation for Clinical Research, Washington, DC. Lynn Morrison,
Director for Public Policy.
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American Heart Association, Dallas, TX. Howard E. Morgan, M.D.,
President.

American Liver Foundation, Cedar Grove, NJ. Thelma King Thiel, President
and Chief Operating Officer.

American Medical Association, Chicago, IL. James H. Sammons, M.D.,
Executive Vice President.

American Psychological Association, Washington, DC. Alan G. Kraut, Ph.D.,
Executive Director for Science.

American Society of Human Genetics, Bethesda, MD.
Elizabeth M. Short, M.D., Chair, Public Policy Committee.

-American Society for Microbiology, Washington, DC.
Moselio Schaechter, Ph.D., Past President. Chairman, Department of
Molecular Biology and Microbiology, Tufts University School of
Medicine.

Association of Academic Health Centers, Washington, DC.
Roger J. Bulger, M.D., President.

Association of American Medical Colleges, Washington, DC.
Robert G. Petersdorf, M.D., President. John F. Sherman, Ph.D.,
Executive Vice President. Thomas J. Kernedy, Jr., M.D., Associate
Vice President.

Boston University School of Public Health in the School of Medicine,
Boston, MA. Jaohn D. Groopman, Ph.D., Associate Professor of
Toxicology. Associate Director, School of Public Health.

Breast Cancer Advisory Center, Kensington, MD. Rose Kushner, Executive
Director.

Conjoint Council on Surgical Research, Los Angeles, CA.
William P. Longmire, Jr., M.D., Chairman.

Cystic Fibrosis Foundation, Bethesda, MD.

Endocrine Society, Bethesda, MD. Gerald D. Aurbach, M.D., President.
Jahn T. Potts, Jr., M.D., Past President.

Epilepsy Foundation of America, Landover, MD. William M. McLin, Executive
Vice President. ' '

Federation of American Societies for Experimental Biology, Bethesda, MD.
Howard K. Schachman, President.

Howard Hughes Medical Institute, Bethesda, MD.
George F. Cahill, Jr., M.D., Vice President for Scientific Training
ard Development.

Intermational Life Sciences Institute, Washington, DC. Alex Malaspina,
President.
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Joslin Diabetes Center, Boston, MA. C. Ronald Kahn, M.D., Director,
Elljott P. Joslin Research laboratory.

_National Council for Intermational Health, Washington, DC.
Russell E. Morgan, Jr., Ph.D., President.

National Institute of Child Health and Human Development, National
Institutes of Health, Bethesda, MD. Richard D. Klausner, M.D., Chief,
Cell Biology and Metabolism Branch.

National Institutes of Health, Bethesda, MD. Dr. David J. Lipman,
(Mathematical molecular biologist).

National Institute of Mental Health, Bethesda, MD.
Mark A. Smith, M.D., Ph.D., Medical Staff Fellow.

National Kidney Foundation, Inc., New York, NY. Dolph R. Chianchiano,
Associate Director.

National Organization for Rare Disorders, Inc., New Fairfield, CT.
Abbey S. Meyers, Executive Director.

Pharmaceutical Mamufacturers Association, Washington, DC.
Jahn F. Beary, III, M.D., Senior Vice President for Science amd
Technology.

Perm State College of Medicine, Hershey, PA. C. McOollister Evarts, M.D.,
Senior Vice President for Health Affairs. Dean, College of Medicine.

The Robert Wood Johnson Fourdation, Princeton, NJ.
Ieighton E. Cluff, M.D., President.

St. Louis University Medical Center, St. Louis, MO. Arthur E. Baue, M.D.,
Vice President for the Medical Center.

State University of New York Health Science Center, Brooklyn, NY.
Donald J. Scherl, M.D., President.

State University of New York at Stony Brook, NY. Dr. Jacob Bigeleisen,
Department of Chemistry.

University of Comnecticut Health Center, Farmington, CT.
James E. Mulvihill, D.M.D., Vice President and Provost for Health
Affairs and Executive Director.

University of Southern California School of Medicine, Los Angeles, CA.
Thamas H. Kirschbaum, M.D., Professor, Department of Obstetrics and

Gynecology.

University of Ternessee, Memphis, TN. The Health Science Center,
James C. Hunt, Chancellor.

Yale University, New Haven, CT. Herbert Y. Reynolds, M.D., Professor of
Internal Medicine and Head, Pulmonary Section. Vice President,
American Thoracic Society.
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Apperdix B
NIH VISIT ON MAY 25, 1988

Attendees at Meeting of Institute of Medicine Study Committee
Study of Strategies to Strengthen the Scientific Excellence of the
NIH Intramiral Research Program

INSTTIUTE OF MEDICINE COMMITTEE:
Harold Shapiro, President, Princeton University
Charlotte V. Kuh, Executive Director, Bducational Testing Service
Robert G. Petersdorf, President, Association of American Medical

Oolleges
Elmer B. Staats

INSTITUTE OF MEDICINE STAFF:
Ruth E. Bulger, Director, Division of Health Sciemces Policy
Michael L. Millman, Study Director
Jessica Townsend, Associate Study Director
Carlotta C. Molitor, Research Associate

NIH STAFF:
W.F. Raub, Deputy Director
J.E. Rall, Deputy Director for Intramural Research

NIH SCIENTISTS (NAS MEMBERS):
E.R. Stadtman, NHIBI
R. Chanock, NIAID
D.C. Gajdusek, NINCDS
D. Stetten, OD
R. Brady, NINCDS
G. Felsenfeld, NIDDK
H. Tabor, NIDDK
D. Davies, NIDDK
G. Ashwell, NIDDK
W.A. Hagins, NIDDK
L. Sokoloff, NIMH
I. Dawid, NICHD
I. Pastan, DCBD/NCI
W. Paul, NIAID
F. Goodwin, NIMH
M. Gellert, NIDDK
R. Purcell, NIAID

R. Wurtz, NEI
SENIOR STAFF FELLOWS/VISITING ASSOCIATES:

B. Pfeffer, NEI SSF
R. Miletech, NINCDS SSF
T. Sargent, NICHD SSF
D. Kastner, NIAMS SSF
T. Shimada, NHLBI VA
L. Wolff, DCBD/NCI SSF
R. Myerowitz, NIDDK SSF

R. Lister, NIAAA 1/
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HEMI/NIH RESEARCH SCHOLARS:
Ahron Friedberg, State University of New York at Buffalo
Steven Wolff, Duke University
David Pezen, loyola University of Chicago Stritch School of Medicine
Iaurie Beitz, University of North Carolina
Eric Hsi, University of Michigan
Eric Janis, Johns Hopkins University

SENIOR SCIENTISTS AT NIH:
S. Broder, DCT/NCI
M. Frank, NIAID
J. Piatigorsky, NIIR
R. Klausner, NICHD
E. Korn, NHILBI
D. Sachs, DCBD/NCI
J. Weinstein, DCBD/NCI
G. Aurbach, NIDDK
D. Lipman, NIDDK
M. Lippman, DCT/NCI
M. Hallett, NINCDS
D. Singer, DCBD/NCI
J. Gallin, NIAID
A. levine, NIGD
A. Rabson, DCBD/NCI
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Apperdix C
SUMMARY OF ACHIEVEMENTS OF NIH INTRAMURAL PROGRAMS

The development of new treatments and cures for mman diseases most
often begins with discoveries that elucidate basic, fundamental processes
in cell function. However, which of the so-called "basic science"
discoveries will lead to clinical amelioration of disease is not easy to
predict and, thus, such discoveries serve as irreplaceable foundations for
the camplex of knowledge required for advances in health care and disease
prevention. Important contributions to both basic science and clinical
practice have been made by the NIH intramimral program. The partial list
that follows is divided into four categories and has been assembled from
the responses of individual institutes to a request by the study
.directors.

The first category encampasses a group of advances with direct
clinical applications. The second category contains same discoveries that
lie between the distinctions of clinical versus basic science advances.
Thus, this second category gives examples of discoveries whose direct
clinical applications are clearly foreseeable but not yet fully realized.
The third category, basic science, ocutlines mmerous contributions of the
NIH intramural program to an extended understanding of normal and abnormal
physiological and cell biological processes. Finally, the fourth category
lists some special programs or stidies that do not easily fit into the
other categories.

Information supplied by the National Institutes of Health.
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ADVANCES IN CLINICAL PRACTICE AND APPLICATIONS

Development of a curative therapy for cystinosis, an inborm error of
metabolism.

Discovery of AZT as an effective agent against uman
immmnodeficiency virus (HIV or AIDS virus).

Development of chemotherapy to preserve kidney function in patients
with systemic lupus erythematosus.

Development of effective treatments for alpha l-antitrypsin
deficiency state which have additional application to biochemical
abnormalities in emphysema.

Advances in surgical treatment of hypertrophic cardicmyopathy.

Development of new strategies for use of coronary bypase surgery in
treatment of chronic stable angina.

Significant contributions to technical and thecretical development
of muclear magnetic resonance and optical spectroscopy.

Demonstration that the drug, 5-azacytidine, increased fetal
hemoglabin synthesis thus exerting beneficial effects in patients
with severe beta thalassemia or sickle cell anemia.

Development of treatments which lessen the symptoms of malignant
pheochramocytama and identification of a marker, neuropeptide Y,
which distinguishes this tumor fram other pathological conditions.

Development of methods to assess the tone of the sympathetic nervous
system; these have been useful in diagnosis and treatment of

hypertension.

Demonstration that the drug, cyclophosphamide, induces long-term
remission of symptams in systemic vasculitis.
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ACHTEVEMENTS IN BASIC SCIENCE THAT ARE CLOSE TO CLINICAL APPLICATION

—— Discovery of the human immmodeficiency virus (HIV) to be the cause

of AIDS.

—— Discovery of the causative agent of Iyme Disease.
-~ Establishment of ways to separate the various abnormalities in

-—~ Development of a vaccine, effective in animals, for hepatitus B

virus.

-—= Discovery of the first cancer-causing retrovirus in humans.

—_ Determination of the camplete structure of the human receptor for

IgE, an immnoglabulin which plays a role in allergic attacks.

—— Demonstration that same patients with angina have normal external

coronary arteries, but have abnormal arteries within the wall of
the heart.

- Assigment of the human globin genes to chromosames 11 and 16.

— Determination of the molecular defects in various types of abnormal

lipoprotein metabolism.

- Discovery of "slow" viruses which cause degenerative brain disease.

-— Definition of the molecular events which underlie Gaucher’s

Disease.

— Demonstration that persons recovering fram liver damage caused by

exposure to halothane, an anesthetic, produce antibodies to a liver
enzyme.

-—- Discovery that persons with hypertension vary in their responses to

salt intake. Same are salt-sensitive and others are salt-resistant
as a result of differing levels of dopamine, which affects kidney

-——= Description of the processes that cause interstitial lung disorders

and identification of the important role played by T-helper
lymphocytes in sarcoidosis.

--- Discovery of polyomavirus, Rauscher virus, and Moloney leukemia and

sarcama viruses.
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ACHTEVEMENTS IN BASIC SCIENCE THAT ARE CIOSE TO CLINICAL APPLICATION
(CONTINUED)

== Demonstration of the role of iron in the regulation of gene
expression.

- Identification of genes that code for cellular proteins involved in
the breakdown and processing of cancer-causing substances, toxins,

and drugs.

- Discovery of an oncogene that led to the identification of the gene
for cystic fibrosis and of another ancogene that codes for a growth
factor.

- The measurement of brain glucose metabolism with positron emission
tamography, which allows for assessment of brain activity in
relatively discrete brain regions. Such studies have shown reliable
patterns of brain damage in patients with Alzheimer’s disease.

-— Discovery of the toxic effects of the enzyme, aldose reductase, in
diabetes. Such effects probably underlie the camplications of
diabetes, such as blindness and nerve damage. Inhibitors of the
tmd.cenzymehavebeendevelopedandarerbwinclinicaltrials.
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ACHIEVEMENTS IN BASIC SCIENCE

Identification of different patterms of gene expression during the
various stages of blood cell maturation and differentiation.

Demonstration of central role of the enzyme, protein kinase C, in
tumor pramotion.

Discovery that, in muscle fibers, myosin forms two types of
crossbridges with actin, thus refining existing knowledge of the
biamechanical basis of muscle contraction.

Demonstration of the processes by which proteins in a cell are
structurally modified within the cell to allow for specific
physiological actions.

Definition of mechanisms involved in acetylcholine receptor changes
in development of the junction between nerve and muscle.

Demonstration of the role of cyclic AMP in the expression of
proteins required for development of synapses between neurons.

Characterization of different types of the protein phospholipase C,
important in signal transduction mechanisms in cells, and
demonstration that the sub-types of this protein are differentially
present in specific cells and tissues.

Development of tissue culture methods for mammalian brain cells
which allow extremely precise electrical, biochemical, and
physiological measurements to be made.

Development of recambinant INA techniques, the first cloning of a
mammalian gene.

First demonstration of the molecular basis of antibody diversity.

Discovery of plasma cell tumor induction in mice, which led to the
development of hybridamas (cells formed by the fusion of an

antibody-producing cell with a tumor cell).

Discovery of interleukin-2, which is produced by a certain immmne
system cells called T lymphocytes; interleukin-2 also pramotes the

proliferation of T lymphocytes.

Determination of the structure and function of the receptor for
interleukin-2.

Maintenance in culture conditions of individual nephrons, the
working unit of the kidney, allowing measurement of a variety of

kidney functions that include transport mechanisms and the role of
ocemolytes in normal and abnormal conditions.
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ACHTEVEMENTS IN BASIC SCIENCE (CONTINUED)

BExperiments leading to a new hypothesis that suggests that NAIH (a
critical molecule involved in energy metabolism), contained in
small, intracellular campartments called mitochondria, may be
central to the regulation of energy metabolism in tissues such as
the heart and kidney.

Definition of mechanisms involved in muscle contraction, including

the biochemistry of actin polymerization, a necessary chemical
reaction during muscle contraction.

Discovery of a new class of molecules, similar to myosin of muscle
cells, which probably function in movements of nonm-muscle cells.

Identification and cloning of the earliest genes to be expressed
during embryo growth in vertebrates and determination of the
products of those genes. .

Discovery of transforming growth factors (alpha and beta), which are
substances secreted fram cells that have been changed in culture
from normal to malignant (transformed). These factors stimilate
growth of normal cells and may play a role in normal developmental
mechanisms.

Cloning of basic myelin protein, a part of the substance, myelin,
vhich forms an insulating sheath around certain parts of neurons
called axons. Disturbances in myelin formation underlie certain
neurological disorders.

Demonstration that biological molecules such as cyclic AMP,
glucocorticoids, nerve growth factor, and activators of protein
kinase C can act together to regulate the genes that code for
enkephalin and neuropeptide Y, substances found to function in the
brain and many other tissues.

Discovery of the mechanism for pertussis toxin effects on signal
transduction across cell membranes in which a toxin enzyme
structurally modifies a membrane protein required for transmembrane
signalling. The type of structural modification of proteins
effected by toxin enzymes is also effected by normal cellular
enzymes resulting in a variety of cell regulatory mechanisms.
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ACHTEVEMENTS IN BASIC SCIENCE (CONTINUED)

Determination of the amino acid sequence of a mman plasma
apolipopxotemaniofthegmestmcumeofsevenlplam
apolipoproteins.

Gene transfer and expression in intact animals using retroviral
vectors.

Achievement of successful "gene therapy" of a defective cell in
tissue culture by microinjection of a cloned normal gene.

Demonstration that adoptive cellular transfer can cause regressions
of hman cancer (LAK/IL~2).

The enzyme, RNA polymerase, is essential for the normal synthesis of
RNA. The enzyme has been studied in terms of the mechanism by which
it joins certain molecules to form a perfect copy of the genetic

message necessary for protein synthesis.

Contributions to the knowledge of structure, organization,
expression, and evolution of the proteins that form the lens of the
eye. Changes in these proteins occur during the development of
cataracts.

Analysis of the effects of eye movements on visual processing by
single neurons that transmit visual messages. The cambination of
behavioral and physiological techniques with camputer modeling has
allowed for precise studies of the neural organization of the visual
system.
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SPECTAL PROGRAMS AND ACHIEVEMENTS

Development of natiorwide cancer maps and cancer atlases.

The Diet, Nutrition, and Cancer Program: An intramural initiative
involving diet and mutrition intervention studies and the newer

The Surveillance, Epidemiology, ard End Results Program (SEER) is an
intramiral program which provides a statistical survey capability
for tracking cancer incidence, morbidity, and mortality in the
nation.

Demonstration of the utility of gas chrumotography to drug, steroid,
and vitamin analysis.

Introduction of the applications of mass spectrametry.

Quantitation of amounts of luminal narrowing caused by
atherosclerotic plagues in patients with acute myocardial
infarction, healed myocardial infarction, angina pectoris, and
sudden coronary death.

BExtensive program of evaluation of prosthetic heart valves and the
mechanisms of their failure.

Development of useful equipment and technology including: closed
circuit blood centrifuge, disposable membrane artificial lung,
countercurrent chromatography, global analysis for time-resolwved
fluorescence spectroscopy, the porous bottamed culture dish, a
purification method to standardize hemoglaobin in the development of
a blood substitute, and a new stopped-flow calorimeter for studies
of drug birding to INA.

The Baltimore Iongitudinal Study on Aging has contimued now for
thirty years with a subject pool of more than 1,000. Recently, data
fram this study has shown that decreased cardiac output is not an
autamatic sequela of age. This study has also provided evidence
that an individual’s personality tends to be remarkably stable over
long periods of life experience.
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Appendix D
BIBLIOMETIRIC ANALYSIS

Data Sources ard Definitions

Jourmal Sets

This study analyzes data from an NIH data set established in 1981 and
based on the approximately 1,000 journals that are indexed by both the
National Library of Medicine’s Medline and the Science Citation Index
(SCI). The data are both valid and consistent over time, and cover almost
all NIH intramural research publication activity fram 1973 to 1984.
Although this data base does not permit camparison of NIH intramural and
extramural research support activities, it offers opportumity for
camparison with all publications whose authors’ addresses were given as
universities or medical schools. Data have been acamlated into three
four-year sets so that sufficient mmbers of publications would be
included to provide reliable camparisons.

Publication Counts

The mumber of papers assigned is based on fractional counts of author
institutions. For example, if an NIH intramural scientist co-authors a
paper with two authors in two different universities, each institution
receives credit for 0.33 publication.

Activity Ind

The Activity Index measures how active the intramural program is in a
given field by dividing the percent of intrammal papers in a field or
subfield by the percent of all papers in that subfield.

Citation Freguency

Each time a paper in a data set is cited by the author(s) of
subsequent papers in the same or any other covered jourmal, the article is
credited. Older articles have time to acamlate more citations and are
not, therefore, directly camparable with more recent papers. For the
present analysis, a ratio has been calculated for each of the three
four-year accumulations of papers: the average mmber of citations per
of citations per paper received by those authored by university and
medical school investigators. These ratios permit camparison of
intrammral with academic average citation experience over time.
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Field ooverage

All journals included in the SCI data bases have been classified by
Camputer Horizons, Inc. (CHI) into "Fields" and "Subfields" (or
d.'l.sciplines) Aamfieldmyﬁnltﬂeanormdisciplhm the
decision by CHI to cambine disciplines was based on size considerations or
on the fact that some journals publish papers in two or more related
disciplines. Attention was focused primarily on subfields included in the
fields of clinical medicine and biamedical research. The revolution in
basic biamedical science methods that has occurred since the Watson—Crick
elucidation of the roles of DNA and RNA in the biological and biamedical
sciences has blurred distinctions, even among the subfields designated
"Biomedical Research." The distinctions and the titles are retained for
convenience in analysis and discussion.

Findings

Findings fram the bibliometric analysis are summarized in Chapter 2.
Details of the analysis of intramural program performance in scientific
subfields follow.

There are 27 specific clinical and basic biamedical subfields in
which the NIH intrammral program can be considered most active:
(a) activity indexes were greater than 1.0 and more than 40 papers were
produced during the 1981-1984 period, or (b) more than 100 papers were
produced though activity indexes were less than 1.0 (radiology-miclear
medicine and surgery). Eighteen of these 27 subfields produced more
papers during 1981-1984 than during 1977-1980. Of these, 11 can be
regarded as bedrocks of strength in the intramural program. Included are
eight in clinical medicine-——dermatology-venereal disease, endocrinology,
hematology, immmnology, pathology, radiology-nuclear medicine, respiratory
system, and surgery; they are joined by three basic biamedical subfields—
biochemistry-molecular biology, cell biology-cytology-histology, and
parasitology. This group contains the two largest intramiral subfields,
in which the largest mmbers of NIH papers are published
(biochemistry-molecular biology, and immmnology) and 4 that barely met
criteria for inclusion among the 27 most active subfields—dermatology and
respiratory research (barely enough papers) and radiology-nuclear medicine
ard surgery (low activity indexes).

These 11 subfields have been singled out because, over the entire
period 1973-1984, they have exhibited stability or increasing strength in
quality measures as well as in productivity. Same, such as dermatology,
respiratory system, and parasitology, have exceptionally large
of papers among the most highly cited 10 percent (32 to 44 percent). It
should be noted, however, that when mumbers are small, as they are in two
of these subfields, only a few outstanding performances are required to
achieve sizable percentage records. For the very large subfields, such as
endocrinology, immunology, biochemistry-molecular biology, and cell
biology-cytology-histology, the opposite is true. Activity indexes for
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these subfields range from 2.3 to 4.3, ard their papers play a significant
part in defining the top 10 percent, yet more than 20 percent of
endocrinology and immmology papers were in that highest decile in
1981-1984. Both journal influence and citation measures of the cell
biology group have improved throughout the 1973-1984 period; top citation
decile papers increased fram 12 to almost 18 percent. The largest
intramural subfield, biochemistry-molecular biology, despite its size has
mmta:nedastmmgrecozdofperformarnemgeneral—-axe far superior to
that of the university-medical school record (15.2-16.2 papers in the top
citation decile as campared with 9.7-9.9).

Five subfields that have mgmﬁwntly increased the mumbers of papers
produced have been less fortunate in maintaining quality. Cardiovascular
system, dentistry, pharmacology, physiology, and microbiology each have
suffered declines in at least two of the three quality measures
enployed—average journal influence, ratio of intramural citations per
paper to academic citations per paper, and percent of papers in the top
citation decile. 1In all of these subfields, the mmber of papers in the
top citation decile declined, and in all except physiology, citation per
paper ratios also declined. The average journal influence rating declined
precipitously for physiology papers, and markedly for all others except
dentJ.stry 'mesemltssuggestthatpmbletsmyhavebeenexmnmemd
in attracting high-level new junior talent, as well as in retaining or
replacing leadership.

Two additional subfields that have steadily increased the mumber of
papers produced, but do not fit in either of the categories above,
fertility and neurology-neurosurgery, have stable but unimpressive records
on quality measures. Average jourmal influence measures are approximately
the same as the academic averages, and citation measures are only slightly
above them.

Six major subfields that substantially increased their production of
research papers during the 1977-1980 period but produced fewer papers
during the 1981-1984 period are general and internal medicine, embryology,
hygiene-public health, biophysics, tropical medicine, and virology. 1In
all of these subfields except embryology, average journal influence
ratings remained higher than those in the corresponding academic sector
(substantially higher for general and internmal medicine). Citations per
paper ratios were fairly stable, but for each of these subfields the
percent of papers in the highest citation decile declined noticeably. It
appears likely that these subfields lost or suffered turnovers among
leading scientists on their staffs, or possibly other kinds of disruptions
occurred, resulting in reduced performance. General ard internal medicine
contimes very strong, but in 1977-1980, of 639 papers, almost 33 percent
were among the most highly cited 10 percent of all U.S. papers, while in
1981-1984, with 596 papers, only 23.9 percent appeared in the highest
citation—still impressive, but a substantial reduction.
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In addition to the six subfields noted above, cancer and
genetics-heredity produced fewer papers in 1981-1984, following
substantial growth in the 1977-1980 period. Almost all of the intramural
research in these subfields is supported by the National Cancer Institute
" (NCI). Unlike other institutes, whose cbligations in constant dollars
cantimed to increase between 1977 and 1980 (the period affecting
1981-1984 publications), NCI’s adbligations declined steadily and
substantially (NIH Data Book, 1982). The high correlation that exists
between budgetary changes and publications three years later (r = .90 in
NIH studies) suggests the possibility that the NCI intramural programs in
these two subfields, and in virology, may have been affected, as
extramiral programs certainly were. Although the mumber of cancer and
genetics-heredity papers produced in 1981-1984 declined, quality measures
improved for both fields (except the average journal influence of cancer
papers, which declined slightly). In 1977-1980 the intramural program
produced almost 11 percent of all U.S. cancer papers. The percentage
dropped to 8.7 in 1981-1984, but it is apparent that intramural papers
played a substantial role in defining the top citation deciles.
Intramiral performance increased steadily in each four-year period, as the
percent in the highest citation decile grew fram 12 to 18 percent;
academic institutions placed only 9.4 to 9.8 percent of their papers at
this level.

Ophthalmology was the only one of the most active intramural program
disciplines to decline in every measure of size and quality between the
mid-1970s to the mid-1980s. The activity index remained greater than 1
(1.4, down fram 2.2), but top decile performance declined fram a peak of
22.3 to 15.1 in 1981-1984.

There are 17 subfields, not including miscellaneous clinical and
miscellaneocus biamedical research, in which relatively few NIH intramural
scientists publish. In most of these "small" subfields, fewer papers were
published in the early 1980s than in the late 1970s, though in eight of
them relatively high citation records improved. In 1981-1984, the
following subfields placed more than 20 percent of papers in the highest
citation decile: allergy 31.8, arthritis 23.6, otozhlmlazyrgology 22.2,
pediatrics 30.7, urology 33.3, nephrology 23.5, biaomedical engineering
47.8, andmcmscopy33 3. Itnustberanameredthatthesestat:lstus
arebasedmsmllnmersofpapers. Nevertheless, the evidence here
suggests that some areas of research are being held back, or at least not
being encouraged or given the opportunity to grow in spite of the strength
and praminence of existing scientific staff, while same other more highly
favored (or highly budgeted) disciplines may be promoted beyond the
capacity of NIH to attract the best available talent.
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