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Preface

National Research Council (NRC) of the National Academies, through

the Board on Higher Education and Workforce, is conducting an
evaluation of the trust’s grant programs in the biomedical sciences. Dur-
ing an interval of 15 years, the Markey Trust spent over $500 million on
four programs in the basic biomedical sciences to support the education
and research of graduate students, postdoctoral fellows, junior faculty,
and senior researchers. This study addresses two questions: “Were these
funds well spent?” and “What can others in the biomedical and philan-
thropic communities learn from the programs of the Markey Trust?” To
accomplish these goals, the committee overseeing the project:

I n response to a request by the Lucille P. Markey Charitable Trust, the

¢ has examined the General Organizational Grants program in-
tended to catalyze new ways to train Ph.D. and M.D. students in trans-
lational research;

¢ convened a conference of Markey scholars and visiting fellows in
2002;

¢ reviewed the research program grants, which provided funding to
institutions to support the work of senior investigators;

® evaluated the program for Markey scholars and visiting fellows,
which supported young biomedical investigators in their early careers;
and

e conducted a workshop to investigate methods used to evaluate
funding of biomedical science by philanthropic donors.

vil
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Previously published reports that detail the activities of the Markey
Trust are (1) Bridging the Bed-Bench Gap: Contributions of the Markey Trust,
which examines the General Organizational Grants program; (2) The
Markey Scholars Conference Proceedings, which summarizes presentations
and abstracts from the 2002 Markey Scholars Conference held as part of
the National Academies evaluation; and (3) Funding Biomedical Research:
Contributions of the Markey Trust, which reviews the research program
grants. All reports are available through the National Academies Press.
An additional report will assess the Markey scholars and visiting fel-
lows programs.

This is the fourth of a series of reports that document the activities of
the Markey Trust. This report presents the proceedings of an NRC work-
shop, “Enhancing Philanthropy’s Support of Biomedical Scientists: The
Role of Evaluation,” conducted in Washington, DC, on June 13, 2005. The
workshop brought together evaluators from philanthropic and public
funders of biomedical scientists to report on their evaluation activities.
Speakers were asked to address four dimensions of their organizations’
evaluation strategy: (1) the reasons for program evaluations, (2) the types
of data collected, (3) the evaluation methodologies utilized, and (4) how
evaluation data are used to impact funding and policy decisions.
The report contains the formal papers presented at the workshop and
appendixes that present workshop-related material on the agenda and
participants.

The papers do not represent an integrated or holistic approach to
program evaluation but represent the current evaluation efforts of a num-
ber of private and public funders of biomedical research. Moreover, these
papers focus on only one agenda for many of these funders—funding
biomedical researchers—many of whom are at the beginning of their re-
search careers. These papers demonstrate the more immediate evaluation
needs of private and public funders, to determine if funds are well spent.
For many funders this may preclude a thorough evaluation of the out-
comes of any research conducted by the scientists funded, as the lead
times for the outcomes of biomedical research may stretch into decades.
Some of the evaluations are relatively simple, while others are more com-
plex; some of the evaluations include comparison groups, while others do
not. The documentation of attribution—how well the recipient would
have done without the benefit of the award—may be difficult to assess in
some or all of these evaluations. In addition, because of the long lead
time, it may be impractical for philanthropic funders to evaluate the qual-
ity and impact of the research they fund. Consequently, many of the
funders utilized more immediate outcomes of success such as publica-
tions, citations, and extramural funding. Nevertheless, the papers in this
volume present both practical and novel approaches to evaluating the
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immediate impact of funding biomedical researchers. This report can pro-
vide examples of successful evaluation strategies that other public and
private funders can emulate.

The statements made in the enclosed papers are those of the indi-
vidual authors and do not necessarily represent positions of the National
Academies. This volume has been reviewed in draft form by individuals
chosen for their technical expertise, in accordance with procedures ap-
proved by the NRC Report Review Committee. The purpose of this inde-
pendent review is to provide candid and critical comments that will assist
the institution in making the published report as sound as possible and to
ensure that the report meets institutional standards for quality. The re-
view comments and draft manuscript remain confidential to protect the
integrity of the process.

We wish to thank the following individuals for their review of this
volume: Lester Baxter, Pew Charitable Trust; Ross Conner, University of
California, Irvine; Melvin Mark, Pennsylvania State University; and Leslie
Pine, The Philanthropy Initiative.

Although the reviewers listed above provided constructive comments
and suggestions, they were not asked to endorse the content of the report.
Responsibility for the final content of the papers rests with the individual
authors.

George Reinhart, Editor

Lee Sechrest, Chair

Committee for the Evaluation of the Lucille P. Markey
Charitable Trust Programs in Biomedical Sciences
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The Lucille P. Markey Charitable Trust
Scholars Program

Krystyna R. Isaacs

National Research Council of the National Academies, through the

Board on Higher Education and Workforce, is conducting an evalua-
tion of the Markey Trust’s grant programs in the biomedical sciences.
During an interval of 15 years, the Markey Trust spent over $500 million
on four programs in the basic biomedical sciences to support the educa-
tion and research of graduate students, postdoctoral fellows, junior fac-
ulty, and senior researchers. This paper describes one of those programs,
the Markey Scholars Program. This evaluation addresses two questions:
“Were these funds well spent?” and “What can others in the biomedical
and philanthropic communities learn from the programs of the Markey
Trust, both as an approach to funding biomedical research and as a model
of philanthropy?”

The Lucille P. Markey Charitable Trust Scholars Program was one of
the original “bridge funding” programs and set the gold standard for
programs that followed, such as the Burroughs Wellcome Trust Career
Awards in Biomedical Sciences and the Howard Hughes Medical Insti-
tute’s (HHMI) Physician-Scientist Program. The term “bridge” is used
because the Markey Scholars Program provided funds to bridge the criti-
cal transition period from a postdoctoral or medical fellow to an indepen-
dent investigator at an academic institution or medical center. Additional
detailed information on how the scholars program was developed and
organized is forthcoming in a National Academy of Sciences report. The
critical features of this award are outlined below:

I n response to a request by the Lucille P. Markey Charitable Trust, the
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http://www.nap.edu/catalog/11646.html

2 ENHANCING PHILANTHROPY’S SUPPORT OF BIOMEDICAL SCIENTISTS

¢ Institutions nominated candidates for review by the Markey Selec-
tion Committee.

¢ Funding supported salary, supply, travel, and equipment.

® The award guaranteed approximately 75 percent protected time
for research for M.D.s and M.D.-Ph.D.s.

e Funding bridged the postdoctorate and faculty positions for up to
seven years with one to three years at the postdoctoral/fellow level and
five years at the junior faculty level.

¢ Funding for stipends increased gradually during the grant period.

e Laboratory funds tapered toward the end of the grant period.

e Scholars attended one Markey-sponsored scientific meeting
each year.

¢ Funding was portable through the faculty years.

EVALUATION METHODOLOGY

This report reviews the progress and status of the Markey scholars
approximately 10 years after they assumed their initial faculty positions.
The Markey Trust funded 113 scholars in seven cycles from 1985 through
1991. A combination of curriculum vitae (CV) analyses, citation data from
the ISI Science Citation Index, publicly available information from the
National Institutes of Health (NIH) CRISP database, and one-on-one
phone interviews was used to assess the current status of the Markey
scholars. All but two scholars were interviewed for this study. The Markey
scholars were compared to two different groups: Comparison Group 1,
which consisted of individuals who had applied in the same year as the
scholars and who were judged by the selection committee to be highly
ranked but were not selected in the final review, and Comparison Group
2, which consisted of individuals who did not make it to the final review
stage. The discussion here is limited to outcomes for the scholars. A sub-
sequent report will analyze outcomes both for scholars and comparison
groups. It is hoped that this paper will serve the dual purposes of (1) help-
ing to establish benchmarks for establishing a successful academic scien-
tist career and (2) demonstrating how it is possible to evaluate career
outcomes through a variety of measures.

CV ANALYSIS

Current Position

Approximately 10 years after obtaining faculty status, the scholars
were contacted by e-mail, phone, or letter and requested to submit a
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“long” CV, the type of CV that is usually submitted at the time of tenure
review. The CVs proved to be a rich source of information.

The relative ranking tables from the National Research Council’s re-
search doctorate programs were used to determine the top-tier institu-
tions by combining the 10 highest-ranking programs in cell and develop-
mental biology, biochemistry and molecular biology, neuroscience, and
molecular and general genetics. A total of 14 programs were identified as
being at top-tier institutions. Ten years after assuming their initial faculty
positions, most scholars, 86 percent, held positions at academic institu-
tions or research institutes, 60 percent of which were at top-tier institu-
tions; 10 percent of scholars are in for-profit institutions; 2 percent (n = 2)
of scholars are in government; and 2 percent have other interests (patent
law and stay-at-home parent).

Promotion

All scholars have been promoted into senior positions. Of those in
academia, 48 were full professors, 43 were associate professors, five were
members, and two were directors.

In addition, 18 were HHMI investigators (associate or full). The aver-
age time to tenure was 5.5 years.

Of those in the private, government or nonprofit sectors, three were
unit directors in industry, four were vice presidents in industry, four
were presidents in industry, and two were in NIH science administration.

Publications

The total number of scholarly articles published approximately
14 years after receiving the award ranged from a low of 10 to a high of
221, with an average of 50. This interval includes the scholar’s time as a
postdoctoral while on Markey funding

Citation Analysis

The number of citations of articles produced by the scholars ranged
from a low of 350 to a high of 26,000, with an average of 3,500. By com-
parison, the citation index rate of faculty with research doctorates in the
life sciences at the top-tier research institutions was approximately 800.

Funding Analysis

Only NIH award data were examined because of the lack of consis-
tent reporting on CVs of nongovernment awards. The NIH CRISP data-
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base was used to determine the number of NIH grants over a 14-year
period, with a specific interest in the number of R01 grants, which are
designated for independent investigators. For those scholars who have
remained in academia, since the time of their award, the average number
of NIH grants is 3.6, the average number of R01 grants is 2.0, and the
average time to initial RO1 is four years.

This suggests that, given the nine-month minimum waiting period
required after the initial submission of an R01 grant, the typical Markey
scholar submitted his or her first RO1 application within two to three
years of arriving at a junior faculty position.

Ethnographic Interviews

Because it is not possible to determine the critical decision points or
the thought processes that lead up to the career decisions of Markey
scholars from analyzing CVs or a grants database, 35- to 45-minute
phone interviews were conducted with each of the scholars, approxi-
mately 10 years after they received the Markey award. The topics in the
survey instrument specifically probed the scholars” decision-making
process over the past 10 years.

Nomination Process

Two-thirds of the scholars remembered being nominated by their
mentors or research advisors. About one-quarter found out about the
award through the postdoctoral grapevine or posted notices. The remain-
ing scholars did not remember how they learned about the existence of
the award. All candidates had to go through an internal review process,
as only four nominations per institution (later increased to six) were per-
mitted each year.

Sense of Independence

Approximately 60 percent of the scholars considered themselves al-
ready independent in terms of devising their own experiments prior to
starting their postdoctoral or fellow positions. The remaining 40 percent
thought that their sense of independence developed during this period.
As seen in Table 1, it appears that the self-report on independence was
dependent on the scholar’s final degree, as Ph.D.s reported being more
independent than either M.D.s or M.D.-Ph.D.s.

Copyright © National Academy of Sciences. All rights reserved.
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TABLE 1 Percentage of Markey Scholars” Sense of Independence by
Degree

Sense of Independence

Degree Already Independent Independence Developed Don’t Remember
M.D. 40 60 0

M.D.-Ph.D. 53 40 7

Ph.D. 68 30 2

Issues of Flexibility

When queried about the additional year in postdoctoral study re-
quirement, 51 percent of respondents thought this was a good idea, and
another 41 percent said it had no impact on their future plans. An addi-
tional 6 percent thought the extra year was a burden and petitioned the
Markey committee to remove this requirement (which was done after the
third class). Those who thought the additional year was a good idea said
the extra year gave them time to finish experiments, time to collect suffi-
cient pilot data to be competitive for NIH awards, and time to conduct a
job search.

A number of scholars volunteered that the award gave dual-scien-
tific-career couples time to get “in sync” with differing career stages and
allowed for more flexibility when it came to looking for jobs for two
people.

Very few scholars commented that they had changed their research
direction after receiving the award, but many mentioned that the award
(and the time that came with it) gave them the confidence to pursue
“riskier” lines of research.

Factors Influencing the Selection of the First Faculty Position

The scholars were queried as to what factors they considered in se-
lecting their initial professional academic appointments. These included
quality of science in the department—71 percent; family issues (e.g., dual-
career issues)—35 percent; geography and job location—25 percent; fa-
miliarity with the institution—24 percent; and quality of graduate stu-
dents—13 percent.

Factors influencing the scholars’ decisions at this point included a
spouse’s job requirements, quality of graduate student population, re-
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search interests, reputation of the department, and cost of living for a
specific geographical region. Many of the scholars reported that they were
invited to apply for positions by members of the Markey Scholars Com-
mittee or by individuals who were speakers at the Markey scholars an-
nual meetings. Moreover, many scholars were able to consider and weigh
multiple opportunities.

Nearly all of the scholars were offered substantial start-up packages.
However, start-up packages for those who stayed at their fellowships or
postdoctoral institutions were significantly less than those who moved to
new institutions. Some scholars reported uncomfortable negotiations with
their future department chairs, who tried to reduce packages due to
Markey funds.

An analysis of the decision to select their first faculty positions re-
vealed that individuals with Ph.D.s were far more likely to change institu-
tions after the completion of their training period than those who had
either an M.D. or M.D.-Ph.D. degree (see Table 2). Scholars with M.D.s
and M.D.-Ph.D.s tended to stay at the same institution where they com-
pleted their fellowships, unlike Ph.D.s who mostly changed institutions.
M.D.s and M.D.-Ph.D.s, in turn, were more likely to move after achieving
associate professor status. Originally, it was thought that M.D.s stayed
because of difficulties of juggling a clinical practice and a research labora-
tory, but when queried, it turned out that many of the clinical scholars
had decided to pursue a basic science research path rather than a dual
research/clinical career prior to accepting the faculty position. When
M.D.s or M.D.-Ph.D.s were asked why they opted to stay at their fellow-
ship institutions despite the discrepancy in start-up funds, several clinical
scholars said the deciding factor was that they were “intertwined” in a
support system for their research at the fellowship institution that would
be difficult to replicate at a new institution.

TABLE 2 Percentage of Markey Scholars Who Change Institutions
After Completing Postdoctoral, by Degree

Degree Remained at Postdoc Institution Changed Institution
M.D. 63 37
M.D.-Ph.D. 53 47
Ph.D. 15 85

Copyright © National Academy of Sciences. All rights reserved.
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Departmental Expectations

Generally, any committee responsibilities the scholars had were
equivalent to those of other junior faculty members without their own
sources of support. Many scholars mentioned that they wanted to be
active members of their departments, so they volunteered for committee
work. The key then was to know “when to say yes” and not to overbur-
den oneself. Some clinical scholars needed Markey Trust committee mem-
bers to “remind” department chairs of their commitment to give scholars
75 percent protected time for research.

Impact of the Markey Award on Subsequent Funding

This was a difficult question for the scholars to comment on. The
majority of the scholars considered the Markey award as having a posi-
tive influence on their subsequent funding efforts. But as one scholar said,
“I never saw it mentioned on a pink sheet,” meaning this isn’t the sort of
information provided on an NIH grant review statement, so he really had
no insight into how the award affected his NIH funding. The scholars
frequently commented that having the Markey award meant they could
get sufficient pilot data to submit a strong R01 proposal. The award gave
them time to do their experiments and establish their independence prior
to submitting their first NIH grant proposal. Several scholars felt that the
award gave them a “stamp of approval,” especially after the Markey
scholars award became better known.

Teaching and Mentoring

Over 70 percent of the scholars reported less than a 10 percent time
commitment to didactic teaching in the initial years of their faculty ap-
pointments. As the scholars climbed the academic career ladder, they
experienced more administrative responsibilities and increased teaching
loads. However, even 10 years after assuming their faculty positions, the
teaching responsibilities were not a significant portion of the scholars’
workloads. Scholars estimated that their mentoring or attending duties
averaged no more than 25 to 30 percent of their work effort.

Laboratory Structure and Trainee Outcomes

The majority of the scholars preferred smaller rather than larger labo-
ratories (see Table 3). Many M.D.s or M.D.-Ph.D.s with clinical loads had
a lab manager or senior research associate managing the labs while they
were on attending duties and so forth. Several M.D.s commented that it

Copyright © National Academy of Sciences. All rights reserved.
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TABLE 3 Number of Laboratory Personnel in Scholars Labs, by Degree

No. of Laboratory Personnel

Degree 5 and Under 6to 10 11 and Over Total
M.D. 8 2 7 17
M.D.-Ph.D. 2 16 7 25
Ph.D. 3 30 19 52
Total 13 48 33 94

was difficult to get good graduate students if they were in medical de-
partments. The scholars’ trainees (graduate students, fellows and post-
doctorals) have gone into a variety of careers: academic, biotech, industry,
and “other.” The scholars as a whole did not appear biased against non-
academic career options; several scholars mentioned that they just want
trainees “to be as happy as I am!”

Networking

The scholars repeatedly mentioned what a wonderful experience at-
tending the annual meeting had been. The energy and enthusiasm were
infectious, and scholars from the early classes (first, second, and third)
frequently noted what they called the “cocktail party effect.” That is,
access to speakers and committee members at meals and social events
was a critical component to their subsequent success. At the annual
Markey meetings, scholars got to know people on review committees for
other foundations and NIH review panels (speakers, invited guests, etc.)
Several scholars also noted that having a name associated with a face or
project was a real boon in terms of getting subsequent proposals to stand
out and, of course, for job hunting, as mentioned previously.

While scientific collaborations were few among the Markey scholars
(primarily it seems due to the diverse nature of the science covered),
several scholars noted that they felt comfortable calling or e-mailing an-
other scholar for information on a technique or to invite another scholar
to a speaker series.

Commercial Interests

In interviews with the early classes, several scholars mentioned start-
ing their own businesses or other commercial interests. Starting with Class

Copyright © National Academy of Sciences. All rights reserved.
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3, a question was added to the survey instrument to assess how prevalent
this observation was in reality. Over half of the scholars reported licenses
or patents, starting a business, or consulting for profit. These percentages
are probably an “underreporting” of the incidence of commercial involve-
ment, as individuals in Classes 1 and 2 were not specifically asked this
question. Many of the clinical scholars had paid consultancies with phar-
maceutical companies in the area of drug discovery. It was of special
interest to note that in all the categories queried, female scholars had
fewer reports of commercial interests than did male scholars. Whether
this was due to a lack of interest, or a lack of opportunity, or a combina-
tion of both was beyond the scope of this investigation.

Impact of Medical Training on Research Programs

At the time they assumed their initial faculty positions, 95 percent of
M.D.s and 60 percent of M.D.-Ph.D.s had active medical licenses. At the
time of the interview, 10 years later, only 50 percent of the M.D.s and 44
percent of M.D.-Ph.D.s had kept their licenses current. When queried
about whether they participated in translational research—operationally
defined as taking findings from bench side to bedside and /or engaging in
research requiring internal review board approvals—only about 35 per-
cent of all scholars responded affirmatively. Finally, for many of the M.D.s
and M.D.-Ph.D:s, their participation in clinical trials was limited to pro-
viding advice on design and analysis. Few actually participated in ac-
tively clinical trials, citing the daunting amount of paperwork.

Concluding Observations by the Scholars

At the conclusion of the interview, scholars were asked how they
would improve the program if it were offered again. It was difficult to get
the scholars to offer constructive criticism, as many thought the program
was ideal as designed. However, when pressed, they made the following
suggestions:

* Have a more formal mentoring system.

® Provide counsel during job negotiations (especially with start-up
packages).

* Encourage collaborations by providing seed grants.

e Continue to invite scholars who move to industry, biotech, or
HHMI to the annual meetings.

Several recurring themes emerged from the final comments made by
the scholars:
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¢ They loved that the Markey Trust had faith in them. The scholars
frequently stated that they thought the committee was focused on helping
them achieve their personal and research-oriented goals. That is, they felt
that the committee was determined to help them succeed as individuals,
rather than worrying about whether a particular project was followed
through to completion.

¢ In hindsight they appreciated the lack of bureaucracy imposed by
the Markey Trust and the flexibility produced by this trust in the scholars.
Scholars appreciated the fact that changing directions on their projects or
even changing institutions was not a major obstacle tied to time-consum-
ing paperwork.

e Even for academic superstars, the supportive atmosphere was
highly appreciated, and several scholars mentioned that the “pat on the
back” they received at the meetings meant more than the funds.

* The intellectual stimulation provided by the scientific meetings,
even though much of it was outside the scholars” own area of expertise,
was invigorating and prepared them for a more broad-minded approach
to science.

The following comment made during one interview is representative
of the appreciation the Scholars felt for this award.

The thing I always appreciated about the Markey Trust was that, once
you had made it through the selection process, the Trustees always root-
ed for you no matter what. The whole philosophy of the program was to
find people who they thought had a good potential and fund them.
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The Doris Duke Clinical Scientist
Development Award: A Seven-Year
Retrospective and Summary

Jessica C. Fanzo and Elaine K. Gallin

INTRODUCTION AND BACKGROUND

The goal of the Doris Duke Charitable Foundation’s Medical Research
Program (MRP) is to support and strengthen clinical research! in order to
speed the translation of basic research findings into new cures, preven-
tions, and therapies for human disease. Since 1998, when it awarded its
first grants, the MRP has supported a number of recurring competitive
grant programs. Three of these programs fund physician-scientists at
different stages of their careers—the medical student level, the junior
faculty or postdoctoral fellow level, and the midcareer level. These three
programs were created because of the decreasing number of physician-
scientists in comparison to the pool of physicians over the past decade
(Zemlo et al., 2000; Nathan, 1998, 2002). This decrease has been particu-
larly discouraging since it has occurred during a period of unprecedented
scientific opportunities and a growth in research funding.

The first grants program that the MRP launched was the Clinical
Scientist Development Award (CSDA) program. Established in 1998, it
supported junior-level physician-scientists conducting clinical research in
cancer, cardiovascular diseases, AIDS, and sickle cell anemia or other
blood diseases. The transition from a postdoctoral fellow or a junior fac-

IClinical research is defined broadly as research conducted with human subjects or mate-
rial of human origin in which the principal investigator (or a colleague) directly interacts
with human subjects.

11
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ulty member to an established investigator with his or her own trainees
can be more difficult for physician-scientists, who must balance the de-
mands of seeing patients with those of conducting research. By providing
up to five years of support to these junior investigators to protect their
time and support their research, it was expected that they would be more
likely to compete successfully for subsequent grants and to remain in
clinical research.

THE CSDA PROGRAM

Between 1998 and 2001, five CSDA grant competitions were held that
awarded grants to junior physician-scientists with an M.D. or M.D.-Ph.D.
who either completed one or more years of a full-time clinical research
fellowship or were faculty members at the assistant professor level or
below for three years or less. Eligibility requirements included the need to
be (1) a physician (M.D. or M.D.-Ph.D.) conducting translational clinical
research; (2) working at and nominated by a U.S. institution; (3) devoting
at least 75 percent of one’s time to clinical research; (4) mentored by a
senior clinical investigator; and (5) at the point in their career path where
they have not yet received a National Institutes of Health (NIH)-type
RO1 grant.

The nominee’s research proposals needed to have direct application
to the prevention, diagnosis, or treatment of cardiovascular diseases, can-
cer, AIDS, or sickle cell anemia and other blood disorders. The proposed
research could include (1) studies on the etiology and pathogenesis of
these diseases in humans; (2) therapeutic interventions; (3) clinical trials;
(4) disease control research that investigates how scientifically obtained
information on prevention, early detection, and early diagnosis can be
efficiently applied; (5) epidemiological studies; and (6) health outcomes
research that attempts either to determine systematically the risks/ben-
efits and costs of various medical practices or to utilize these results in
defining more effective medical practice guidelines.

CSDA grantees were selected using a two-stage process. Institutions
were invited to nominate several candidates in each disease area, and
then nominees submitted research proposals and letters of recommenda-
tion, which were reviewed by an expert review panel.

Table 1 summarizes the number of applicants and grants awarded
from 1998 to 2002. Junior-faculty-level grants were awarded during each
of the five CSDA competitions. These grants provided $100,000 annually
plus $8,000 per year in indirect costs. Faculty-level grantees were reviewed
during the third year of their grants to determine if they would receive
funding for years 4 and 5. CSDA grants also were made to support fel-
lows in 2000, 2001, and 2002. Fellows received grants of $65,000 per year
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TABLE 1 Annual Number of Applicants and CSDA Grants Awarded

CSDA # Faculty # Fellow # Grants # Faculty # Fellows
Class Applicants Applicants Awarded Grants Grants
1998 85 NA 14 14 NA4
1999 104 NA 15 15 NA

2000 83 39 17 12 5

2001 52 37 15 10 5

2002 62 36 10 6 4
Totals 386 112 71 57 14

2Not applicable: In 1998 and 1999 only physician-scientists with faculty positions could
apply.

for up to two years, at which time they were expected to transition into
faculty-level positions. Fellows successfully transitioning received an ad-
ditional three years of faculty-level funding. During the three competi-
tions in which both fellow-level applicants and faculty-level applicants
were considered, institutions could nominate candidates at each level.

The applicant success rate ranged from 10 to 17 percent. When awards
were offered to faculty-level researchers and fellow-level researchers (be-
tween 2000 and 2002), all applicants competed in the same pool. Never-
theless, at least 30 percent of the top-ranked applications in those three
competitions were from fellows. Out of 501 applicants, 155 were females
(31 percent female applicants). Overall, 48 men and 23 (32 percent) women
received CSDA grants.

MONITORING AND EVALUATING THE PROGRAM

While it is too early to conduct an in-depth evaluation of the CSDA
program, the accomplishments of the CSDA grantees were monitored to
begin to track the effectiveness of the program. These early results are
outlined below:

Annual Progress Reports

Grantees were required to submit annual progress reports using a
Web-based reporting system. Reports included information on research
progress, financial expenditures, and future-year budgets. Information
was also requested on their percentage effort spent conducting research;
promotions and honors, publications; new grant applications; and new
grants received. These data, which are part of a relational database, will
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be used for a long-term evaluation of the program. The data have also
been reviewed annually to ensure that grantees were fulfilling the pro-
gram requirements, to track grantees’ progress, and to review their finan-
cial expenditures. Frequently, grantees requested to carry over unspent
funds into future years. These requests may partly reflect the fact that it
can take longer than expected to initiate a clinical research project because
of issues such as patient recruitment. Regardless of the reason, the foun-
dation’s flexibility in approving most requests to carry over unspent funds
appeared to be important to CSDA grantees.

Renewal Competitions

Of the 71 CSDA grantees, 57 were eligible to apply for years 4 and 5
renewal funding.? The renewal process was intended to provide the grant-
ees with both an incentive to keep up their productivity and feedback
from experts that would help them obtain additional grant support in the
future. Six CSDA grantees did not apply for renewals because they relin-
quished their grants before their three years of support ended. The grant-
ees who surrendered their grants early did so because they took research
jobs outside the country or at NIH, or they received research grants that
precluded them from keeping their CSDA grants. It is noteworthy that all
six of these grantees remained in research.

To obtain funding for years 4 and 5, grantees submitted continuation
applications that included detailed research plans for years 4 and 5 and
their accomplishments during their grants. Three scientific experts evalu-
ated the applications. Each renewal application was considered on its
own merits. The success rate for the renewals was not predetermined.

As summarized in Table 2, 12 of the 57 grantees considered for re-
newal were not recommended for additional funding. Five of the 45 grant-
ees who received renewal funding were funded for only one additional
year. The renewal success rate was the same for both men and women.
The primary reason for not receiving a renewal was low productivity,
although occasionally a grantee’s time available for clinical research or
commitment to clinical research played a part in the decision. While it
was disappointing that 19 percent of the grantees were not recommended
for continued funding, it is important to emphasis that subsequent survey
data (see later section of this paper) indicate that most of these 12 grantees
obtained additional research funding and appear to be successfully purs-
ing clinical research careers.

2Qccasionally, CSDA grant recipients who received fellow-level awards transitioned
within the first year of their awards. When this occurred, they also went through a com-
prehensive review at year 3 of their grants.
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TABLE 2 CSDA Year 3 Renewal Data

Number of Grantees
CSDA Year  Eligible for Renewal Funding” Number Renewed  Percent Renewed

1998 13 10 77
1999 12 9 75
2000 13 9 69
2001 12 10 83
2002 7 7 100
Totals 57 45 81

20ne eligible 1999 CSDA grantee declined to apply for the renewal.

Fellow to Faculty Transitions

Between 2000 and 2002, 14 grants were awarded to fellows. Fellows
were required to transition into faculty-level positions within two years
of receiving the CSDA grant. Unexpectedly, 50 percent (7 out of 14) of the
fellows transitioned early—within the first year of their award. The seven
fellow-level grantees not transitioning to faculty positions early submit-
ted a transition application midway into their second year. Their applica-
tions were reviewed by scientific experts and evaluated for (1) evidence
of promotion and institutional commitment (laboratory space and dedi-
cated research time), (2) research productivity, (3) quality of the proposed
research for the next three years, and (4) commitment to clinical research.
All but one of the 14 CSDA fellows transitioned to faculty-level appoint-
ments. Currently, 11 CSDA fellows are assistant professors, one fellow is
an instructor, one is a senior scientist at a private research institute, and
one, now working in France, is a tenured junior faculty member.

2005 Survey Evaluation

No CSDA grants were awarded by the foundation in 2003 and 2004
because of budgetary issues. In consideration of reinstating the program
in 2005, the foundation surveyed the 71 CSDA grantees who received
grants from 1998 through 2002. The purpose of the survey was to collect
information that would facilitate a quick assessment of whether the CSDA
grantees were progressing in establishing themselves as independent,
productive clinical researchers. The survey also asked the grantees four
questions® on their perception of the influence of the grant on their ca-

3The four survey questions relating to perceived effect of the grant were adapted from a
study by Pion and Ionescu-Pioggia, Academic Medicine 2003: 78, 177.
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reers. It was decided that a more complete evaluation of the program
should wait until all 71 grantees had completed their grants (in 2007).
Thus, the survey did not collect in-depth information (such as the journals
in which grantees published and their impact factor, whether their train-
ees were Ph.D.s or M.D:s, or the size and titles of the grants they received
since the start of their CSDA grant). The following sections (one through
seven) summarize the salient findings of the survey:

1. Survey respondents. Eighty-nine percent (63 out of 71) responded
to the survey. Of the 63 respondents, 13 were fellows and 50 were faculty
members at the time of their initial award. Table 3 includes the number of
grantees responding to the survey by the year of their award. The survey
data indicate that the average age for CSDA recipients was 36 (range: 29
to 41) for faculty-level grants and 34 (range: 31 to 40) for fellow-level
grants. There was no difference in the age of award for men and women.

2. Promotions. At the time of the survey, 61 out of 63 grantees were
still in academia and two grantees worked in industry. Forty-seven re-
spondents (75 percent) reported being promoted since the start of their
CSDA grants. As shown in Table 3, 20 grantees reported being at the
associate professor level or higher. As expected, the 1998 class of CSDA
grantees had the highest percentage (62 percent) of grantees at the associ-
ate professor level or above. Sixteen percent of the respondents were
tenured, and most of these were from the classes of 1998 and 1999.

3. Publications and Service on Editorial Boards. The survey asked grant-
ees for the total number of papers they published in peer-reviewed jour-
nals since first receiving their grants. Grants were awarded in July, and
the survey data were obtained in January 2005. Thus, the publication data
covered a period of 6.5 years for the class of grantees receiving their

TABLE 3 Faculty Rank and Tenure Status of CSDA Grantees

Professor/

Award # of Survey Associate Assistant

Year Respondents Professor Professor Other? Tenured
1998 13 8 3 1 4

1999 12 4 7 2 3

2000 15 6 8 1 1

2001 14 2 10 2 1

2002 9 0 7 2 1

Total 63 20 35 8 10

2Includes grantees who were at the instructor level, worked for biotechnology companies
in positions such as senior scientist and associate director, and worked at the NIH as a chief
investigator.
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TABLE 4 Publications of CSDA Grantees

Faculty Fellows
Average Average

Number Number Number Number

Publications ~ Publications  Publications  Publications  Percentage
Award  for Faculty per Year for Fellows per Year of Grantees on
Year (mean) of Grant (mean) Grant Editorial
Boards
1998 22.4 3.4 NA NA 38
1999 18.2 3.3 NA NA 41
2000 22.7 5.0 8.3 1.8 66
2001 13.1 3.7 8.8 2.5 42
2002 7.0 2.8 6.3 2.5 22

awards in 1998 and 2.5 years for the class receiving grants in 2002. Table 4
contains the self-reported* number of publications for the CSDA grantees
broken down by grant year and whether they received a faculty-level or
fellow-level grant. When the numbers of years post-award are taken into
account, each class of faculty-level grantees published a mean of 2.8 to 5
papers in peer-reviewed journals per year. The mean number of papers
published by fellow-level grantees was less than the mean number of
papers published by the faculty-level grantees. Forty-six percent of the
respondents reported serving on editorial boards or on peer review pan-
els, and 75 percent of respondents reported serving on professional com-
mittees.

4. Time Commitment to Research and Patient Care. Grantees were asked
to report the approximate time they spent conducting both basic and
clinical research and the time they spent on patient care, teaching, and
administration. It should be noted that one of the CSDA requirements is
that grantees spend at least 75 percent of their time conducting research.
Table 5 shows the mean percent effort spent on activities during a typical
work week from the five classes of CSDA recipients. When comparing the
cumulative means from the 1998 and 1999 classes (grantees who have
completed their grants) to the most recent three classes (2000, 2001, and
2002), the 1998-1999 grantees reported spending 64 percent of their time
conducting research, with approximately 60 percent of that time spent on
clinical research. They also reported that 15 percent of their time was

4A few searches in PubMed were performed to check the self-reported publication num-
bers of grantees.
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TABLE 5 Percentage Effort in Typical Work Week for CSDA Grantees

Basic Patient Care Patient Care

CSDA Clinical ~ Science Related to NOT Related

Year  Research Research Research to Research Teaching Administration
1998 40 21 11 15 8 5

1999 36 31 7 16 6 4

2000 44 30 8 10 4 4

2001 48 25 11 8 4 4

2002 53 24 6 11 4 2

spent on patient care not related to their research and 9 percent of their
time on patient care related to their research. In contrast, grantees from
the three most recent CSDA classes (grantees still receiving and /or spend-
ing CSDA funds) reported spending a mean of 75 percent of their time on
research and a mean of 64 percent of their research time focused on clini-
cal research. Therefore, it appears that after completing their CSDA grants,
grantees decreased the time spent conducting research by about 10 per-
cent. This decrease is accompanied by an increase in the time spent on
patient care not related to research and teaching.

5. New Grants. A critical point in the career path of a clinical investi-
gator is obtaining grant funding from NIH and other sources. The sur-
vey asked grantees if they had become the principal investigator of a
new stand-alone grant or a project within a program project grant since
receiving their CSDA grant. Ninety percent of survey respondents re-
ported being the principal investigator on a new stand-alone grant or a
project within a program project grant since the start of their CSDA

TABLE 6 New Research Grants Obtained by CSDA Grantees

Percentage Percentage Not
Renewed Grantees  Renewed Grantees
Receiving Support ~ Receiving Support

Grant Support (N=40) (N=12)

Principal Investigator of any grant since 92 83
CSDA

NIH grant 80 67

Governmental agency grant other than NIH 24 8

Non-government organization grant 60 67

Co-Principal Investigator on any grant since 56 75
CSDA
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funding. Table 6 breaks down the respondents’” data by the date of the
award and by whether they received years 4 and 5 renewal funding.
Ninety-two percent of CSDA grantees receiving renewal funding and 83
percent of those receiving only three years of CDSA funding reported
being the principal investigator on a stand-alone grant or on a project
within a program project grant. CSDA grantees reported receiving RO1,
R21, K08, and K23 grants from NIH, with some grantees receiving more
than one type of NIH grant. The awardees receiving years 4 and 5 re-
newal CSDA funding were more successful in obtaining NIH grants
than those not receiving renewal funding (80 percent compared to 67
percent). Awardees also reported receiving grants from the following
private sources: Burroughs Wellcome Fund Training Research Award,
Robert Wood Johnson Development Award, AACR Bristol Myers Squib
award, Aplastic Anemia Foundation of America fellowship grant,
American Foundation for Urologic Disease Fellowship, Dermatology
Foundation Clinical Career Development award, HHMI Postdoctoral
Fellowship for Physicians, American Society of Hematology Fellow
Scholars award, several American Heart Association awards, Leukemia
Society of America Translational Research grant, and the James S.
McDonnell Foundation grant. In addition, 35 of the 63 respondents re-
ported serving as a coprincipal investigator on a grant.

6. Perceived Influence of the CSDA Grants. Table 7 presents the ques-
tions and responses obtained to four survey questions relating to the
grantees’ perceptions of the influence of the grant. These questions were

TABLE 7 Number of CSDA Grant by Recipients by Perceived Influence
of CSDA Grant on Their Clinical Research Careers

A Great Only Not
Pattern of Influence Deal Somewhat a Little At All Total
Has the CSDA award influenced 43 15 3 0 61

your obtaining a promotion
and/or faculty position

Has the CSDA award influenced 57 4 2 0 63
your establishing an
independent research program

Has the CSDA award influenced 46 13 4 0 63
your obtaining additional
external research support

Has the CSDA award influenced 30 24 5 4 63
your ability to pursue “risky”
research
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adapted from a Burroughs Wellcome Fund survey (Pion and Ionescu-
Pioggia, 2003). The vast majority of grantees believed that receiving a
CSDA grant influenced their clinical research careers.

7. Commitment to Clinical Research Career. When asked if they plan to
spend the majority of their career conducting clinical research, 100 per-
cent of the grantee respondents answered yes. This ensures that the goal
of the program—to foster the development of physician-scientists—is
on target.

DISCUSSION AND CONCLUSIONS

The first Clinical Scientist Award Program grant recipients received
their awards only seven years ago, and the most recent recipients began
their fourth year of the grant cycle in July 2005. The lack of sufficient
elapsed time since making these grants and the relatively small number
of CSDA grantees (only 71) argue against attempting to conduct a rigor-
ous evaluation of the program at this time. Nevertheless, information
garnered from annual grantee progress reports, a year 3 renewal review
of faculty-level grantees, transition reviews of fellow-level grantees to the
faculty level, and a January 2005 survey of grantees has been used to
monitor the progress of the CSDA grantees and to determine if the pro-
gram is on track to meet its goals. This information indicates that, with
few exceptions, CSDA grantees have made significant progress toward
establishing themselves as productive clinical investigators. The CSDA
program appears to be accomplishing its goal of fostering the develop-
ment of future clinical research leaders. Based on these findings, the Doris
Duke Charitable Foundation reinstated the program, and awards were
announced in the fall of 2005. The foundation will continue to collect data
on its CSDA grantees and, when appropriate, hopes to collaborate with
other foundations and philanthropies to do comparative studies.
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Burroughs Wellcome Fund
Evaluation Strategy

Martin Ionescu-Pioggia and Georgine Pion

was a small corporate foundation with a $35 million endowment.

Its primary focus was on funding clinical pharmacology and toxi-
cology research of interest to its parent pharmaceutical company, the
Burroughs Wellcome Company. In 1993, BWF received a $400 million gift
from the Wellcome Trust, the stockholder of Wellcome pharmaceutical
interests worldwide. This substantial infusion of funding allowed BWF to
become a private, independent foundation whose mission was to support
both underfunded and undervalued areas of science and the early career
development of scientists, with an emphasis on funding people rather
than projects.

This influx of money also promoted the rapid growth of BWF pro-
grams. In 1995 the BWF Board of Directors undertook its first five-year
strategic planning to allocate these new funds into areas where BWF could
have the most impact. One result of this effort was the creation of a “flag-
ship” program, Career Awards in the Basic Biomedical Sciences (CABS).
CABS is a five-year $500,000 bridging award targeted at helping talented
postdoctoral scientists obtain tenure-track faculty positions and achieve
research independence. The program is highly selective and endeavors to
launch the careers of future leaders in science.

Given the large investments in CABS and other new programs, the
board wanted to determine whether program funds were well spent, that
its newly created programs were achieving their goals, and that board-
appointed advisory committees were selecting the best applicants as re-

| | ntil 1993, the Burroughs Wellcome Fund (BWF; www.bwfund.org)
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cipients of BWF funding. The board requested that staff develop a strat-
egy for evaluating grants to individuals and, to a lesser extent, project-
type grants. During this period, the board made its overall approach to
evaluation explicit. This paper describes the overall evaluation strategy,
the evaluation efforts that have been conducted, and how the results of
these evaluations have affected BWF decisions about both program de-
sign and investment in their continued operation.

OVERVIEW OF BWF'S EVALUATION STRATEGY

In determining what the role of evaluation should be in BWF decision
making, the board identified the most important principles to incorporate
in its evaluation process. These included the following:

¢ Expert program review was to be conducted by advisory commit-
tees of senior scientists.

® Advisory committee and staff review of program activities and
grant recipients’ progress were to serve as BWF’s principal method of
evaluation.

* Members of the board also would serve as liaisons to each pro-
gram, providing a vehicle for communication across levels of BWE. In
addition to BWF staff program management, liaisons would help ensure
that advisory committee activities (i.e., committee meetings in which
grantees are selected and awardee progress is reviewed) would be consis-
tent with program goals as set out by the board.

* Annual awardee meetings were an important opportunity for both
the board and the advisory committees to meet with the individuals
whom BWF had funded and monitor how well grant recipients were
doing.

¢ Data-based outcome evaluations could be initiated to help inform
the board of programs’ progress toward achieving their stated goals as
appropriate. However, they were not to replace advisory committee and staff
review as BWF’s principal method of evaluation.

These key elements are illustrated in Figure 1. The figure is pyramid
shaped to depict the flow of information and activities upward toward
board oversight. The base of the pyramid is comprised of awardees and
programs—the principal target for discharging the BWF’s mission of sup-
porting underfunded areas of science as well as the early career develop-
ment of scientists. The contents of the pyramid correspond to activities or
groups involved in the award process. For the three types of BWF partici-
pants (board members, board liaisons, and staff) and for awardees, the
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FIGURE 1 BWF’s key elements of evaluation.

vertical lines represent lines of activity or communication that link the
strata of the pyramid together; solid lines indicate a direct or constant
communication or activity, whereas broken lines identify an indirect or
intermittent communication or activity. The impact of decision makers
increases as the pyramid ascends, and in this regard, the pyramid reflects
BWF’s position that advisory committee judgment carries more weight
than formal data-based evaluations in the decision-making process. As
can be seen, formal data-based evaluation studies form only one of sev-
eral activities used by BWF to oversee and evaluate its programs.
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As BWF’s experience with evaluation increased, it has added out-
reach activities to its portfolio of evaluation-related initiatives. Here, BWF
shares evaluation methods and results with other funders and policy-
makers. External staff activities, including interactions with evaluation
organizations (e.g., American Evaluation Association, Grantmakers for
Effective Organizations) and other biomedical research and training spon-
sors involved in evaluation, also relay information to BWF, which is then
used to guide future plans for evaluation of its programs.

In discussing BWF’s evaluation strategy and how individual evalua-
tion studies would fit into this strategy, the board identified several fac-
tors that should guide the conduct of these efforts. That is, BWF should:

¢ only initiate studies when there is a clear rationale for their conduct;

* conduct outcome evaluations that are prospective (when possible),
are empirical, and investigate outcomes relative to major program goals
with stated a priori hypotheses;

* employ outside experts to conduct the studies to ensure indepen-
dence and credibility to findings (such consultants would work closely with
staff in designing and executing these studies, and the results of this collabora-
tion should be formally communicated through publications in the literature
where appropriate);

¢ make small but effective dollar investments in evaluation activi-
ties; and

® be a “fast follower” in program evaluation rather than investing
the capital to become a leader with a separate program evaluation arm.

The following sections summarize the major evaluation activities
that were initiated for both “stand-alone” BWF programs and other ini-
tiatives that have been supported by BWF through other external orga-
nizations. As will be seen, whether awardee surveys were conducted or
evaluation technical assistance was provided to awardees, these evalua-
tions were consistent with the board’s guiding principles for assessment
of its programs.

Table 1 provides an overview of these efforts and the BWF invest-
ment exclusive of staff time and administrative resources. For each pro-
gram the evaluation activities are identified, along with instances of how
the information yielded by these efforts was used by BWF in its oversight
of programs. In some instances, uses of BWF evaluations by other organi-
zations are noted. The following sections provide additional detail and
discussion.
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TABLE 1 A Summary of BWF’s Evaluation Efforts and Their Uses for

Five Programs

BWF Program and

Financial Investment  Evaluation Activities Uses

Career Award * BWF staff monitoring By BWEF:

Program in the and review ¢ Continued funding of
Biomedical Sciences  ® Outcome tracking program

(CABS): survey of CABS grantees e Modifications of program
$110 million * Comparative study of guidelines

Student Science
Enrichment
Program (SSEP):
$10.8 million

BWF-HHMI 2002
Lab Management
Course: BWF
portion ~ $480,000

MBL Frontiers in
Reproduction (FIR)
Course: $1.2 million

outcomes for CABS
grantees and applicants
who were not selected
for an award

BWEF staff monitoring
and review

Annual collection of
participant outcome data
(e.g., interest in science)
Provision of evaluation
technical assistance to
awardee programs

BWF staff monitoring
and review

Survey of course
participants

Analysis of Web site data

BWEF staff monitoring
and review

Outcome survey of
former course
participants and
analysis of extant data

® Development of supplemental
grants

By Other Organizations:

* National Academy of Sciences’
Bridges to Independence report
recommendations to the NIH

By BWE:

¢ Continued and expanded

funding of the program

® Revision in program structure

¢ Creation of the North Carolina
Science, Mathematics, and
Technology Education Center
(www.ncsmt.org)

By Other Organizations:

¢ Adoption of similar program
by the Kauffman Foundation

By BWEF:

e Offering of the course in the
subsequent year

® Development and
dissemination of course guide
Making the Right Move for use
by any postdoctoral or
individual responsible for
postdoctoral training

¢ Creation of the Partners
program

By BWE:

e Continuation of funding for
another three years

continues
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TABLE 1 Continued

BWF Program and

Financial Investment  Evaluation Activities Uses

American * BWF staff monitoring By BWEF:

Association of and review ® Discontinuation of funding for
Obstetricians and ¢ Analysis of extant data the program

Gynecologists on fellow outcomes * Funding for a systematic
Foundation small-scale evaluation
(AAOGF)

Reproductive

Science Fellowships:
$1.1 million

EVALUATING THE CABS PROGRAM

Description of the Program

The CABS program is modeled on the Markey Charitable Trust Schol-
ars Program, which offered awards until 1991 (the foundation ceased
operations in 1998). CABS was aimed at supporting the postdoctoral-to-
faculty bridge at a time when large numbers of postdocs stagnated in
postdoctoral positions because of the dearth of tenure-track faculty posi-
tions at universities. The situation was further exacerbated by the immi-
gration of large numbers of foreign-born postdoctorals to the United
States. The lack of tenured faculty positions compared to the eligible pool
of candidates remains an issue today (National Academy of Sciences,
2000; National Research Council, 2005).

BWEF receives 175 to 200 applications annually for the five-year
$500,000 awards that require recipients to devote at least 80 percent of
their time to research. With a competitive award rate of 10.7 percent,
BWF has made 217 awards, for an investment of approximately $107
million in young scientists” careers.

Evaluation Efforts

During the time BWF discussed evaluation of the program, there were
neither similar programs (except for the previously mentioned one by the
Markey Charitable Trust) nor evaluative data from the Markey program
to inform its discussion. In addition, few studies had examined the impact
of support for dedicated research effort during the postdoctorate or early
faculty periods. It should be noted that shortly thereafter tracking evalu-
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ations of programs aimed at young scholars did begin to surface while
data collection for the CABS tracking study was under way (e.g., Arm-
strong et al., 1997; Willard and O’Neill, 1998).

Tracking Study

Partly because the CABS program was in its early years of operation
and partly because systematic data were needed on grantees’ progress
toward achieving the program’s intended outcomes, the decision was to
first conduct a simple outcome tracking study. The study design purpo-
sively included a small number of critical outcome markers, based on the
program’s goals or “markers of success” involved in becoming an inde-
pendent investigator. Among them were:

e receipt of a tenure-track faculty position at a research-intensive
university,

¢ time elapsed from degree receipt to first faculty appointment and
total length of postdoctoral training,
percentage of time spent in research,
amount of start-up funding offered by the hiring faculty institution,
receipt of NIH R01 funding and time to receipt of first R01, and
number and quality of publications.

Data on these outcomes were collected in an annual survey of CABS
recipients, with supplemental information being extracted from two ex-
ternal databases, NIH's Computerized Retrieval of Information on Scientific
Projects (CRISP) and the Institute for Scientific Information’s Web of Knowl-
edge. For the first three CABS classes (1995-1997), data were collected
retrospectively on individuals’ activities during previous years of the
award; for later cohorts, individuals were surveyed annually throughout
the award period. BWF was blinded to the results of the individual sur-
veys and data were collected independently by a consultant to ensure
awardee responses were free of any bias that might be created by the
funder asking recipients to evaluate awards the recipient was dependent
on. The results were judged against external markers; for example, the
average length of CABS postdoctoral study was compared to the average
length of postdoctoral training reported by others (e.g., National Acad-
emy of Sciences, 2000). Pion and Ionescu-Pioggia published the results of
the initial tracking study in 2003.

These data have been updated from the 2002 publication and repre-
sent outcomes as of 2003. For the 126 CABS recipients whose award began
between 1995 and 1999 (74 Ph.D.s and 52 M.D.s and M.D.-Ph.D.s), the
data show that grantees had made substantial strides in developing an
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independent and productive research career. After spending an average
of 1.2 years in BWF-supported postdoctoral training, nearly all had ob-
tained either tenure-track faculty appointments in U.S., Canadian, or Eu-
ropean universities (97.6 percent) or tenure-track investigator positions at
NIH (1.6 percent). The average length of postdoctoral study at application
was approximately 32 months. When combined with the 11-month delay
between application and the start of the award, the total length of post-
doctoral study for awardees was approximately 4.8 years. Of those with
faculty positions in the United States, 64.0 percent were at universities
ranked among the top 25 in terms of NIH funding; the percentage in-
creased to 83.8 percent when the top 50 institutions were considered.

Approximately 70.4 percent had NIH R01 funding, and this percent-
age grew to 76.5 percent when only those in U.S. universities—the group
most likely to have applied for RO1 support—were considered. Their av-
erage age at receipt of their R01 was 37.1 compared to 42 nationally (Na-
tional Research Council, 2005). Examination of detailed data on publica-
tions and citations indicated that grantees published an average of 6.0
articles in peer-reviewed journals within the first four years of the award,
and approximately half of these articles appeared in top-ranked journals
such as Cell, Journal of Biochemistry, Journal of Immunology, Journal of Neuro-
science, Molecular and Cellular Biology, Nature, Proceedings of the National
Academy of Sciences, and Science.

In 2003 BWF temporarily suspended the annual evaluation survey
because the results were not providing new insights into the program.
The following year BWF developed an abbreviated version of the evalua-
tion that awardees complete online with their annual progress report, and
data are downloaded directly into a database for analysis. Results are
shared with grant recipients.

A later analysis compared awardees’ laboratory start-up packages to
national averages for newly hired faculty at public and private universi-
ties and in average or high-end research areas (see Figure 2). Although
direct statistical comparisons were not possible, the data suggest that
the average start-up packages for CABS grantees hired in 2002 were
higher than the national averages for new assistant professors involved
in either “high-end or regular research” at public and private universi-
ties (Ehrenberg et al., 2003).

COMPARATIVE STUDY

The success of CABS grantees provides evidence that the CABS pro-
gram is a sound investment for BWF. At the same time, their success
raised the question of program effectiveness. Would they have excelled to
the same degree without this award? After BWF completed the initial
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Mean Biology Start-up Costs 2002: Ehrenberg, Rizzo & Condie
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New Assistant Professor - Average $403,071 (N=14) $308,210 (N=38)
New Assistant Professor - High End $437,917 (N=12) $430,270 (N=37)

FIGURE 2 Median value of start-up packages by year hired as faculty for 1997-
2002 CABS grantees compared to results of a national survey.

tracking study, a second study, termed the “comparative study,” was
launched to compare the performance of CABS recipients with individu-
als who had applied to the program but had not been selected to receive
an award.

In designing the study, emphasis was placed on examining only those
research-related career outcomes for which data were available from ex-
isting sources (e.g., NIH grants and publications). Although reliance on
extant data has certain limitations (e.g., the restriction of outcomes to only
those in available data sets), it also has certain advantages. For example,
the data sources used were reasonably complete, resulting in very little, if
any, missing data on the outcomes measured and absolutely no addi-
tional response burden on either CABS recipients or their counterparts
who were not chosen for an award. It also was considerably less expen-
sive than conducting a survey of applicants and their counterparts who
applied to the fund but did not receive an award. The cost of both the
tracking and comparative studies was $90,000, exclusive of staff time in-
vestments, or about 0.001 percent of award payout. This is significantly
less than national guidelines for investments in evaluation, which range
from 2.5 to 10 percent of dollars awarded.

Information was gathered for the 781 individuals who applied to the
CABS program between 1996 and 1999. The data included (1) current
employment, including type of employer and position; (2) receipt of NIH
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research grants and career development awards; (3) number of publica-
tions, beginning from the year following application through 2003; and
(4) the quality of these publications, based on the type of journals in which
they appeared and citation counts. Background information also was
gathered from the application files, including months of postdoctoral
training, gender, race/ethnicity, citizenship, and research intensiveness
of the nominating institution. The study includes an analysis of three
descending levels of success. The top level is defined as having obtained a
faculty position, an NIH R01 grant, and publication in a top-tier journal.
The second level consists of having achieved only the faculty position and
grant; the third level consists of the faculty position only.

The major comparisons of interest are those that contrast the perfor-
mance of CABS award recipients on progress toward establishing an in-
dependent research career with two groups of applicants to the pro-
gram: the interviewed-only group, those who were interviewed by the
advisory committee but who were not chosen to receive an award, and
the disapproved group, those who were not interviewed. Given the dif-
ferences in research training, research interests, and work responsibili-
ties, analyses are being performed separately for M.D.s and M.D.-Ph.D.s
and for Ph.D.s. Because of how the selection process is structured, dif-
ferences between the CABS grantees and the interviewed-only group
are expected to be noticeably smaller than those between the CABS and
the disapproved groups.

In any merit-based program, the challenge is to credibly attribute
differences in performance that favor CABS recipients, rather than to tal-
ent or factors unrelated to the award. Where possible, analyses have been
performed to adjust for initial preexisting group differences on such vari-
ables as months of postdoctoral training at the time of application and
quality of the postdoctoral training institution. Results of the comparative
study have been submitted for publication (Pion and Ionescu-Pioggia, in
press). A long-term outcome analysis of approximately 60 to 80 CABS
awardees who have been reviewed for tenure is planned.

Use of Evaluation Results

The evaluation data gathered from both BWF staff and formal evalu-
ation studies have informed CABS program decisions and helped fine-
tune the award to help meet the needs of recipients and validated BWF’s
method of advisory committee application review. They also have been
used by outside organizations involved with issues related to early-ca-
reer investigators. Known uses of BWF’s evaluation efforts include the
following;:

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11646.html

BURROUGHS WELLCOME FUND EVALUATION STRATEGY 31

* Based on data from the tracking and comparative studies, as well
as information from standard advisory-committee-based reviews of re-
cipients’ progress, the board deemed that CABS was meeting its intended
goals and decided to continue support for the program and increase the
number of awards.

¢ Outcome data provided to awardees have helped them gauge their
progress relative to their awardee counterparts and are used by BWF to
leverage additional university funding if the initial faculty offer is inad-
equate compared to survey averages.

¢ Finding that approximately 60 percent of awardees “carry over”
more than $100,000 of award funds upon award completion led to imple-
mentation of a policy allowing no-cost extensions for three to four years
after the award period has ended. This provides an opportunity for the
grantee to have research support in the event of a lapse of funding from
other research sponsors or to have funding to conduct investigations in
other “risky” areas of research that may not be initially fundable through
other sources.

¢ Based on outcome surveys and staff interviews with grantees, the
patent policy for CABS recipients was revised to allow patents to either
become the property of the investigator or to defer to institutional policy,
supplemental grants were developed to support collaborative research
and support awardee-initiated symposia at professional meetings, and
the required minimum of one additional year of postdoctoral study for
grantees who obtained faculty positions between the time of application
and the start date of the award was waived.

¢ Review of grantee progress reports and results of the tracking study
revealed that grantees often had other sources of research support. Award
policies were revised to allow them to receive awards from multiple pri-
vate or public sources.

One important aspect of both the CABS outcome tracking study and
the CABS comparative study is their value in informing policy recom-
mendations. A 2000 National Academy of Sciences report, Enhancing the
Postdoctoral Experience for Scientists and Engineers: A Guide for Postdoctoral
Scholars, Advisers, Institutions, Funding Organizations, and Disciplinary Soci-
eties, called attention to the difficult training and funding environment for
postdoctoral scholars and urged the government and others to act to rem-
edy these issues. Consequently, in 2003, NIH convened a working group
to better articulate early-career training and funding issues. BWF was
asked to present data from the newly published CABS tracking study.

This working group instigated the formation of a National Research
Council committee to review the early career development of biomedical
investigators. The committee’s report, Bridges to Independence: Fostering the
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Independence of New Investigators in Biomedical Research, was issued in 2005
(National Research Council, 2005). Given that BWF’s postdoctoral-faculty
bridging award had 200 recipients and the only outcome data available,
BWEF also was invited to present findings from its evaluations at the initial
meeting of the Bridges Committee (Ionescu-Pioggia 2004). Data presented
by BWF suggest that bridging awards appear to promote early indepen-
dence; however, causality cannot confidently be attributed to the award
because of the design limitations inherent in the study. Early indicators of
program outcomes provided support for one of the major recommenda-
tions from the committee:

NIH should establish a program to promote the conduct of innovative
research by scientists transitioning into their first independent positions.
These research grants, to replace the collection of K22 awards, would
provide sufficient funding and resources for promising scientists to ini-
tiate an independent research program and allow for increased risk-
taking during the final phase of their mentored postdoctoral training
and during the initial phase of their independent research effort. The
program should make 200 grants available annually of $500,000 each,
payable over five years. . . . The award amount and duration [are] simi-
lar to [those] of the Burroughs Wellcome Career Awards [sic], which
have shown success at fostering the independence of new investigators.
(National Academy of Sciences, 2005, pp. 9-10)

The influence of BWF outcome data on the Bridges Report illustrates
that a relatively small dollar investment in evaluation can have a major
influence in potentially changing training and funding policies at a na-
tional level.

STUDENT SCIENCE ENRICHMENT PROGRAM

The board also recommended during its initial terrain mapping that
BWF evaluate its Student Science Enrichment Program (SSEP) program.
Unlike CABS, the impetus to evaluate SSEP was not based on the financial
investment in the program (i.e., $1 million annually for SSEP versus $6.5
million to $13 million for CABS) but because science education was a new
funding area for BWF and annual evaluations could help program devel-
opment and fine-tuning.

Description of the Program

The goals of SSEP are to provide enrichment activities to students in
grades 6 through 12 for the purpose of enhancing their interest in science.
The rationale underlying this effort is that increased interest and compe-
tency in science will ultimately lead to the longer-term goal of priming the
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science pipeline and research talent and capability. SSEP first offered these
awards in 1996, which have involved more than 23,000 students in its
programs and awarded more than $10.8 million to programs at 100 sites.
The corresponding investment in evaluation and capacity-building activi-
ties for SSEP is 3 percent.

Evaluation Efforts

The general intent of the program is to inculcate or improve attitudes,
such as enthusiasm for and learning about science, and to increase inter-
est in participating in other science enrichment programs and, perhaps,
choosing a career in science or technology. Some specific short-term mea-
surable goals of the program include generating increased enthusiasm for
science, learning about the scientific process, and improving scientific
competency. In some ways SSEP is a difficult program to evaluate. Given
that the programs provide “small doses” of science education “treatment”
(e.g., two-week summer camps) and that longitudinal data from previous
evaluative studies are scarce, the extent to which the intended long-term
outcomes should occur is not clear. Also, tracking participants (let alone
individuals in comparison groups) over an extended period of time so as
to determine whether such outcomes as enrolling in college and majoring
in one of the sciences is both costly and difficult. As a result, the SSEP
evaluation focuses on short-term, postintervention results.

Outcome data on students’ perceptions of their competence and en-
thusiasm for science, interest in learning science, and overall satisfaction
with the program have been collected annually since 1996. Ratings from
the evaluators on program success based on student feedback data and
observations of each project also suggest the program is accomplishing
its goals.

An interesting facet of the SSEP evaluation initiative is that it includes
ongoing evaluation capacity building for all sites to strengthen evaluation
competency within funded programs and improve the quality of outcome
data provided by each site to the summary SSEP outcome database. Ca-
pacity building supports major improvements to evaluation capability
across sites, ensures that the quality of data submitted by each site is
valid, and indirectly enhances networking between BWF and individual
sites and among program grant recipients through an annually conducted
evaluation meeting where new grant recipients are convened.

Use of Evaluation Results

Based on outcome data and the evaluation team’s observations of
project activities, several characteristics appeared to be linked to program
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success, which led to significant restructuring of the program. Moreover,
the success of the SSEP program informed the board’s decision to con-
tinue and to expand program funding and create the North Carolina
Science, Mathematics and Technology Education Center (http://www.
nesmt.org).

Following a review of the SSEP program and its evaluation, the Kauff-
man Foundation in Kansas City is developing a program modeled after
SSEP—perhaps the most valid indicator of program success.

BWEF-HHMI LAB MANAGEMENT COURSE

Description of the Program

BWEF and the Howard Hughes Medical Institute (HHMI) conceived
and developed a comprehensive 13-section, five-day course in laboratory
management for advanced postdocs and new faculty—the first such
course of its kind (Cech and Bond, 2004). The impetus for the course arose
from survey and interview data collected by BWF of CABS training needs,
which, when factor analyzed, pointed to the need for such a course.

To be successful, new investigators must employ management tech-
niques and interpersonal skills in setting up and running their laborato-
ries, which is very similar to running a small business; however, these
skills are not taught in graduate or medical school or during the post-
doctorate. Making the course available to awardees is a form of “career
insurance” on BWF’s $115 million investment in early-career scientists.

To date, 220 BWF and HHMI postdoctoral fellows and new faculty
have taken part in the course. In the 2005 course, 17 “partners” from
universities and professional societies who collaborated on the develop-
ment of the course attended and committed to offering smaller courses at
their institutions. At the policy level, the BWF-HHMI laboratory manage-
ment course provides a national and an international model for training
new investigators in nonscientific management topics.

Evaluation Efforts

BWEF developed the evaluation for the 2002 course, which involved
surveys of course participants after each session, at the completion of the
course, and at six months and one year after the course. These data were
then used to determine whether to repeat the course and to identify areas
that needed improvement. Based on evaluation data, 86 percent of par-
ticipants said the “course met or exceeded expectations” and 98 percent
would recommend the course to a colleague. As a result, the course was
revised and offered for a second and final time in 2005. Making the Right
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Moves: A Practical Guide to Scientific Management for Postdocs and New Fac-
ulty was published in 2003, making the core course text available to all
postdoctoral fellows and those responsible for postdoctoral training. Ap-
proximately 10,000 printed copies have been distributed. The guide is
available free at www.hhmi.org/labmanagement and an updated version
along with a guide to help institutions develop their own courses will be
available on the Web site in early 2006.

Efforts are under way to translate the guide into both Japanese and
Chinese. BWF is examining the feasibility of producing an international
guide more appropriate for developing countries. Perhaps the best evalu-
ation of the course comes from HHMI download statistics for the guide
from the HHMI Web site. Since its release in March 2003 through April
2005, the guide has been downloaded 75,000 times, in addition to nearly
74,000 individual chapter downloads. Table 2 illustrates chapter down-
loads from March 2003 through October 2004. The individual chapter
downloads are indicative of young investigator training needs across the
country. There is clearly a need for laboratory management training in the
United States based on such large numbers of downloads.

Uses of Evaluation Results

Evaluation data from the first course was a critical element in decid-
ing to reinvest in the course a second time and played a significant role in
modifying the second version of the course. National interest in the course,

TABLE 2 BWF-HHMI Laboratory Management Guide Web Site
Downloads by Chapter (October 2004)

N Downloads Chapter

10,619 Getting Funded
8,948 Data Management and Lab Notebooks
7,380 Obtaining and Negotiating a Faculty Position
4,016 Lab Leadership—Revised: Staffing Your Laboratory
3,698 Time Management
3,291 Mentoring and Being Mentored
3,174 Getting Published and Increasing Your Visibility
2,814 Lab Leadership—Revised: Defining and Implementing Your Mission
2,682 The Investigator Within the University Structure
2,649 Project Management
2,207 Collaborations
2,070 Course Overview and Lessons Learned
1,616 Tech Transfer
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evidenced by the number of guide downloads, partially led BWF to the
creation of the Partners Program, an effort involving 17 collaborators at
universities and professional societies to help make training available to
early-career scientists across the country.

The need for training in laboratory management was another conclu-
sion of the Bridges to Independence Committee:

Postdoctoral scientists should receive . . . improved skills training. Uni-
versities . . . should broaden educational opportunities for postdoctoral
researchers to include, for example, training in laboratory and project
management, grant writing and mentoring. (National Academy of Sci-
ences, 2005, p. 6)

Similarly the need for such training is included in Sigma Xi’s recently
released national survey of postdoctorals and training needs, Doctors With-
out Orders (Davis, 2005).

MARINE BIOLOGICAL LABORATORIES:
FRONTIERS IN REPRODUCTION:
MOLECULAR AND CELLULAR APPROACHES

Description of the Program

BWEF first codeveloped and funded this six-week intensive course in
1997 as part of its support for the underfunded and undervalued area of
reproductive science, an area with scientific and distinct manpower de-
velopment and retention challenges. The course aims to train early-career
reproductive researchers in state-of-the-art techniques, to help them pub-
lish and obtain funding, and to retain them in the area. BWF’s investment
in the course is $1.2 million.

Evaluation of the Course

Following an initial three years of funding and one three-year re-
newal, BWF wanted to know whether this course was meeting its goals
given the $800,000 investment at the second renewal. BWF staff, in con-
junction with the evaluation consultant and course directors, designed a
tracking study to determine outcomes from the first six years of the course,
which may be the first formal outcome study of “small-dose training
treatments” like a six-week course.

BWEF gave course directors a $10,000 grant to contract the evaluation.
The study is complete and the manuscript is currently under review with
the Journal of Reproductive Biology. Among other findings, outcomes dem-
onstrate increased research capability, participants” retention in repro-
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ductive research, and increased publications in top-ranked reproductive
biology journals (Pion et al., in press). These are impressive findings for a
six-week training intervention when one considers the ratio of time spent
at the course to the much longer period included in follow-up and a
lifetime career.

Uses of the Evaluation

The study was submitted to the board along with other supporting
data in 2002, and the board decided to fund the course for an additional
three years. The evaluation made significant contributions to the board
renewal of a third $430,000 three-year grant.

AMERICAN ASSOCIATION OF OBSTETRICIANS
AND GYNECOLOGISTS FOUNDATION
REPRODUCTIVE SCIENCE FELLOWSHIPS

Description of the Program

Again, as part of its earlier efforts in reproductive science, BWF in-
vested approximately $1.1 million over 10 years in an external reproduc-
tive science fellowship. The fellowship was designed to provide support
for postdoctoral research training of M.D.s in reproductive sciences.

Evaluation Efforts

Board terrain mapping conclusions, combined with CABS outcomes,
led BWF to conclude that it receives better results when it manages pro-
grams it develops rather than supporting external endeavors. During the
terrain mapping exercise, BWF wanted to know whether outcomes of the
AAOGEF fellowship merited continued support for the fellowship. Staff
conducted an informal comparison of the fellowship to CABS data, con-
cluding initially that CABS did significantly better than recipients of the
external fellowship in terms of publications and external grant support.
The board decided to sunset its support of the fellowship on this basis,
giving AAOGF a $20,000 grant to formally evaluate the fellowship with
the goal of improving outcomes.

Uses of the Evaluation

Because the more formal evaluation of the fellowship program was
conducted after the board’s decision to no longer provide support, there
were no direct uses of its results. The original study design utilized sur-
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vey methods to capture previous awardees’ evaluations of the fellowship
with the goal of making constructive changes to the fellowship structure;
however, record-keeping problems involving the recipient organization
prevented a survey from being fielded. Consequently, an outcome evalu-
ation was completed using external sources that prevented feedback about
the fellowship from being gathered, and a potential restructuring of the
fellowship was not completed. Interestingly, the findings from the exter-
nal study showed better outcomes than the staff evaluation in some areas.
At the same time, in others, performance of AAOGF fellows was not
equivalent to that of CABS recipients. These discrepancies provide a good
warning about using informal evaluations to make program and funding
decisions (Pion and Hammond, in press).

Some important evaluation lessons resulted from this experience.
First, retrospective evaluations may be impossible to complete in a way
that satisfies the initial goal of the evaluation. Second, caution should be
exercised when planning to rely on records that are beyond the control
of the funding agency. If evaluations of externally funded grants are
planned, evaluation capacity building should be done with the recipient
from the outset.

COLLABORATIVE EVALUATION ACTIVITIES
OF THE HEALTH RESEARCH ALLIANCE

The Health Research Alliance (HRA) fosters collaboration among not-
for-profit organizations that support health research with the goal of fos-
tering biomedical science and its rapid translation into applications that
improve human health (www.healthra.org). Guiding the development of
the HRA have been 16 funding organizations, among them the Doris
Duke Charitable Foundation, the Howard Hughes Medical Institute, the
American Heart Association, the March of Dimes, the American Cancer
Society, and BWF.

Within the area of evaluation, two of HRA'’s principal interests are to
facilitate the process by which members can conduct collaborative evalu-
ations with other member foundations and relevant groups (e.g., Ameri-
can Association of Medical Colleges [AAMC], NIH) and to raise the level
of program evaluation capacity among member foundations.

HRA’s gHRAsp Database (grants in the Health Research Alliance
shared portfolio) is a database of health research awards made by non-
governmental funders that is currently under development. Data from
gHRAsp can potentially be linked with data from external databases,
such as those of AAMC and NIH. gHRAsp by itself has important eval-
uation potential because it should be possible, using the database to
compare program outcomes across funders. External database linkages
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exponentially expand such capability. Potential evaluations include cross-
funder outcome evaluations, examinations of key program aspects sup-
porting grant recipient success, background characteristics of successful
scientists, institutional environments that promote grantee success, long-
term funding patterns, and, particularly, utilizing member organizations’
outcome data as benchmarks for comparative studies.

HRA is also developing a white paper identifying core outcome vari-
ables for physician-scientist career development programs. BWF is active
in helping HRA explore the evaluative potential of gHRAsp and helped
convene a meeting between member foundations, NIH, and AAMC to
mutually explore the evaluative possibilities posed by the database.

BWF is also leading a project for HRA to raise the level of program
evaluation capacity by sharing members’ experiences with evaluation in a
way that may also reduce evaluation costs for funders. The project will
share survey methods and instruments from member organizations and
will develop resources for practical evaluation of programs. Shared infor-
mation leverages resources for evaluation among foundations since many
organizations have small or no budgets for evaluation. HRA’s intention is
to disseminate this information on the Web and in print as a shared re-
source for biomedical funders.

There is a pressing need to educate the funding community in evalu-
ation given the reliance of the Bridges Committee on BWF outcome data
and the report’s recommendations for assessment:

Ongoing evaluation and assessment are critical. . .. Ideally, this effort
should be carried out in collaboration with foundations that have simi-
lar programs in order to obtain comparable data on a core set of out-
comes. (p. 5-5)

HRA and gHRAsp have the potential to answer basic funding and
grant recipient questions that heretofore have remained unaddressed and
to help improve evaluations conducted not only by private biomedical
funders but also by important related funding organizations, such as NIH.

SUMMARY

Albeit very modest, BWF’s investment in monitoring and assessing
the outcomes of its programs has supplied useful data to inform the fund’s
decisions about program design and continued investment in programs.
In developing plans for new studies, staff plan to work closely with the
BWEF board, as was the case with the first CABS tracking study, to develop
evaluations that address the outcomes of most interest and that are ac-
ceptable to the board at the onset.

The board had an interesting response to the comparative study that
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may be of value to share with other foundations whose boards consist of
biomedical scientists and corporate executives. Although the compara-
tive study employs only modestly sophisticated methods, the board
preferred outcome studies with clear, simple untransformed variables.
The board’s reaction, and those of other organizations, to a well-de-
signed study with several transformed or corrected variables (Fang and
Meyer, 2003) was to dismiss the findings, even though they are favor-
able, in preference to expert opinion. These reactions argue for design
simplicity and for close collaborations with governance in planning out-
come evaluations.

As this paper was being written, the BWF Board of Directors con-
ducted a thorough review of the fund’s evaluation strategy eight years
after the original approach was formulated. The board reaffirmed the
initial strategy and added several new foci. BWF should:

* Collaborate with organizations to develop a better understanding
of the environment for research. (For example: Is the academic job mar-
ket contracting or expanding? How are foundation awards perceived by
academic administrators, and do they provide awardees with any aca-
demic career advantage?) Examine the field of interdisciplinary science
to characterize the movement to team science, the sorts of interdiscipli-
nary science being conducted, and the career challenges and paths of
investigators.

® Review and possibly attempt to improve methods of expert review.

® Conduct evaluations that provide grant recipients with useful
information for negotiating the challenges to achieving research in-
dependence.

In conclusion, two points are worthy of special emphasis. First, the
BWEF’s most concerted efforts at evaluation were directed at CABS, a pro-
gram with a high investment and one that could be considered unique or
innovative. When CABS was fielded in 1994, only the Markey Trust had
provided similar awards through its program for scholars. Although it
had reached the stage where no new awards were being made, there are
now several other new (albeit smaller) bridging awards program itera-
tions based on BWF-Markey model (National Research Council, 2005, pp.
65-72) that were probably created partially because of CABS’s demon-
strated success. Thus, for foundations that choose not to devote consider-
able resources to evaluation, the most reasonable approach and the one
most likely to be beneficial to awardees, the foundation, and the field is
one that focuses on unique and innovative programs in terms of evaluat-
ing them more systematically.
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Second, one way to strengthen a foundation’s evaluation capacity is
for it to collaborate with other foundations with similar programs and
identify common outcome measures, along with feasible ways to measure
and collect data on these outcomes. If the results of this collaboration are
successful and data collection is implemented, the results will be several.
Not only will foundations have data on their own grant recipients that
can help them assess whether their program(s) is (are) achieving their
intended goals, the availability of data from similar programs can be
useful in constructing “benchmarks” for key outcomes that can be useful
in providing some context for gauging their recipients” outcomes with
those of similar initiatives. Ideally, this collaborative effort among foun-
dations and other sponsors also can strengthen the ability to implement
prospective and more rigorous designs that can provide a better under-
standing of which programs work best for whom and under what circum-
stances. Consequently, the design of programs can be enhanced, biomedi-
cal research training can be improved, and the research enterprise can be
strengthened.
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Searle Scholars Program:
Selection and Evaluation of
Searle Scholars

Douglas M. Fambrough

dent research of exceptional young scientists in chemistry and the

biomedical sciences. The funds that support these awards come
from trusts established under the wills of John G. and Frances C. Searle.
Mr. Searle was president of G. D. Searle & Company, of Skokie, Illinois, a
research-based pharmaceutical company. Mr. and Mrs. Searle expressed
the wish that some of the proceeds of their estates be used for the support
of research in medicine, chemistry, and the biological sciences.

In 1980, members of the Searle family, acting as consultants to the
trustees of the trusts established under the wills of Mr. and Mrs. Searle,
recommended the development of a program of support for young bio-
medical scientists. This idea evolved into the Searle Scholars Program,
which is funded through grants from the family trusts to the Chicago
Community Trust and administered by the Kinship Foundation in North-
brook, Illinois.

Searle family members and founding director Cedric Chernick identi-
fied the need to fund exceptional young scientists just as their indepen-
dent research careers were beginning. The Searle Scholars Program thus
became a prototype for assisting outstanding young scientists at a critical
point in their research careers. The initial awards were made in 1981.
Through 2005 the program has made 407 awards totaling about $70 mil-
lion. The current policy is to make 15 awards each year. Each awardee
receives $240,000 over three years to support his or her research program.

This paper addresses (1) how Searle scholars are selected; (2) the

I I 1 he Searle Scholars Program makes grants to support the indepen-
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mechanisms that have been used to evaluate the program as a whole, as
well as Searle scholars, in the postaward period; and (3) the conclusions
that have been drawn from these evaluations.

THE SCIENTIFIC ADVISORY BOARD

The success of the program rests on the selection of young scientists
who subsequently develop and sustain research programs that have a
major impact on the progress of science and/or who subsequently make
major contributions to science through their leadership. The selection of
Searle scholars is based on recommendations made by the program’s
Scientific Advisory Board. Given the breadth of fields supported by the
program, each advisor must possess expertise in a broad range of re-
search areas and have excellent scientific judgment, a strong sense of
fairness, and a talent for working with others to arrive at selection of the
most promising candidates. The board currently consists of 12 advisors
distinguished for their research and leadership in fields of interest to the
program (see Figure 1). The willingness of scientists of such stature to
serve on the board is itself a testament to the strength of the program.

The 2005 Scientific Advisory Board
breadth, judgment, fairness, enthusiasm

Joshua Sanes, Ph.D.
Department of Molecular
& Cellular Biology

Daniel Kahne, Ph.D.
Chemistry &

Chemical Biology
Harvard University

§ Jorge Galan, Ph.D
Microbial Pathogenesis
Yale School of Medicine

Chair of the Board Director, Center for Brain Science

Harvard University

Matthew Scott, Ph.D.
Developmental Biology
Stanford University

Milan Mrksich, Ph.D.
Chemistry
University of Chicago

Kathryn Anderson, Ph.D.

Developmental Biology Ly e

Memorial Sloan-Kettering
Cancer Center

James Niedel, M.D., Ph.D.
Biotech/Pharmacology
Sprout Group

Joseph Takahashi, Ph.D.
Neurobiology & Physiology
Northwestern University

Michael Edidin, Ph.D.
Biology
Johns Hopkins University

ll Michael Rosen, Ph.D.
Biochemistry
U. of Texas Southwestern
Medical Center

John Gearhart, Ph.D.
Institute of Cell Engineering
Johns Hopkins Medical School

Susan Wessler, Ph.D.
Plant Biology
University of Georgia

[ 4
I

FIGURE 1 The 2005 Searle Scholars Program Scientific Advisory Board.
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THE SELECTION OF SEARLE SCHOLARS

To evaluate the success of the program we should first consider
what we know about the scholars at the time awards are made. The
program uses several levels of selection to arrive at its final selection of
scholars. The first level is restriction of the applicant pool to a set of
invited institutions. For the 2005 competition, there were 125 invited in-
stitutions, each allowed to submit two candidates. These 125 include the
universities and research institutes ranking highest in total federal sup-
port for research in chemistry and biomedical sciences plus an addi-
tional number of renowned research institutes. These invited institu-
tions are listed on the program’s Web site (http://wwuw.searlescholars.net).

Institutions, especially the larger ones, conduct an intramural compe-
tition to select their applicants (a second level of selection). For the 2005
competition there were 193 applicants from 122 institutions. For the 2006
competition there are 135 invited institutions; however, 55 of these may
each submit only a single candidate.

Applicants are expected to be pursuing independent research careers
in biochemistry, cell biology, genetics, immunology, neuroscience, phar-
macology, and related areas in chemistry, medicine, and the biological
sciences. For the 2006 competition, candidates should have begun their
first appointment at the assistant professor level on or after July 1, 2004,
and therefore be in their first or second year. This appointment must be a
tenure-track position and must be in an academic department of an in-
vited institution. Potential applicants whose institutions do not have ten-
ure-track appointments are advised to consult with the scientific director
of the program prior to preparing an application. In these instances, eligi-
bility is determined on a case-by-case basis.

The program uses a two-step review process in which the applicant
pool is first reduced to about 40 finalists, who are then evaluated further
at a two-day meeting of the Scientific Advisory Board. Two rounds of
discussion of the candidates lead to selection of 15 new Searle Scholars.

Information on which selection of the scholars is made consists of the
application and supporting letters of recommendation. The application is
a relatively short document compared to other proposal packages; its
principal components are as follows:

® Abstract of a research proposal (250-word limit).

¢ Standard data on the candidate’s education.

® Brief summaries of doctoral dissertation and postdoctoral research
(if the most common career path has been followed).

e List of publications, a measure of scientific productivity.

¢ Applicants may include up to five reprints of publications with the
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application and are asked to provide a description of their contribution
to each.

® Research program (one-page) overview.

* Applicants are asked to describe their vision of their overall re-
search program 5 to 10 years from now, including why it might be novel
and important.

® Research proposal (3.5 pages plus figures and bibliography). In
this section, applicants should present their best ideas. The program is
especially interested in supporting those who are creative and willing to
propose possibly high-risk but also potentially high-impact research. The
Searle Scholars Program does not support a particular project. Searle
funds may be used to supplement ongoing projects or to initiate new
endeavors.

¢ Career goals (about 200 words). The instructions for completing
this section are vague, and it is left to applicants to decide how to de-
scribe their individual goals. Sometimes this section reveals insight into
an applicant’s motivation, leadership ability, generosity, or other laud-
able qualities that cannot easily be assessed through other parts of the
application.

¢ Chairperson’s letter. The chairperson is asked to describe in some
detail the commitment the institution is making to the candidate: facili-
ties, start-up funds, space, teaching load, etc.

e Letters of reference (three). These typically include the candidate’s
graduate and postdoctoral mentors. Those writing such letters are asked
to assess the candidate, comment on independence and originality, and
compare the candidate to a list of 150 Searle scholars selected over the
past 15 years.

A somewhat amusing but quite telling aspect of the letters of recom-
mendation is the responses given to the statement: “In comparison with
others I have known at the same stage in their careers, the applicant is in:
the top 1 percent, top 5 percent, top 10 percent, or average.” Although it
seems unlikely that the writer has actually known hundreds of people in
this category, the 15 Searle scholars selected in 2005 were ranked in the
top 1 percent on 31 letters and the top 5 percent on the remaining 7 letters
for which this ranking was done. This must attest to the enthusiasm with
which the writers endorsed the candidates.

The timeline for the selection process for 2006 applicants was as
follows:

¢ Application deadline: September 30, 2005.

¢ All application abstracts sent to each advisory board member: ~Oc-
tober 10.
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¢ Advisory board members return review preference sheets: ~Octo-
ber 30

¢ Assigned applications (approx. 30) sent to each advisor: ~Novem-
ber 10

¢ First-round ranking of applicants by each advisor due: ~January 7,
2006

¢ Selection of “Final 40” made by director and advisory board chair.

* Copies of applications of all finalists sent to each advisor: ~Jan-
uary 15

¢ Advisory board meeting to select 2006 Searle scholars on Feb-
ruary 19-21.

* Awardees contacted, and, if there are any declines, alternates are
contacted in order.

® Public announcement: once all awardees have signed acceptance
forms that include agreement to terms of the award.

¢ Funding begins on July 1, 2006.

FIRST-ROUND SELECTION

After reading the full set of abstracts, advisors complete the review
preference sheets, which allow them to indicate which applications fall
within their areas of expertise and which might pose a conflict of interest.
Based on all of the advisors” preferences, each advisor is assigned about
30 applications to rank, and each application is assigned to at least two
advisors. To help with the first-round reviewing process, advisors are
given score sheets that have been developed through discussions with the
Scientific Advisory Board over many years. The categories for scoring are
Originality of Research, Feasibility of Research, Potential Impact on Field,
the applicant’s Training and References, and the applicant’s Publications.
Some advisors use the aggregate scores from these categories to rank the
applicants. However, advisors are free to submit rankings that do not
correspond precisely with the category scores, and advisors are not re-
quired to use the score sheets at all.

The scientific director, in consultation with the chair of the Scientific
Advisory Board, selects up to 40 finalists, based on the first-round rank-
ings. Applicants ranked in the top 3 by any advisor are automatically
included among the finalists, and this group generally is about 30. The
remaining finalists are those who received the highest aggregate scores
from the advisors. The advisors review the list of finalists and are invited
to suggest additional applicants to include (there is typically one addition
each year through this mechanism).
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FINAL-ROUND SELECTIONS

Once finalists have been selected, the Scientific Advisory Board meets
to conduct its final review. In preparation, complete applications are sent
to each of the 12 advisors, who are asked to evaluate all that they can.
Primary and secondary reviewers are assigned to present each applica-
tion. Advisors are not required to prepare written critiques, and “pink
sheets” are not prepared by the program.

At the two-day Scientific Advisory Board meeting, the finalists are
each discussed on the first day, and each finalist is given a score based on
balloting by the advisors. The deliberation on each candidate is focused
largely on two questions:

* Has the candidate significantly affected the direction of research in
the labs where she/he was a graduate student and a postdoctoral fellow?

e With Searle support, would the candidate pursue novel research
that, while perhaps of high risk, promises high reward?

The scores are revealed at the end of the first day; advisors are asked
to consider these initial rankings and to be prepared to compare candi-
dates. On the second day, the candidates are discussed again. Fifteen are
chosen, plus several ranked alternates. Although those chosen for an
award seldom turn it down, there have been three cases in which the
candidate had each already accepted another award that precluded ac-
ceptance of the Searle award. (The Searle Scholars Program does not
impose on the Searle scholars any restrictions regarding acceptance of
other awards.)

EVALUATION OF SEARLE SCHOLARS

The program has kept a database of all its scholars, asking for annual
updates. In 1996 the database was the starting point for developing the
Web site. At that time every former scholar was located and, with a single
exception, current information was put on the site. The Web site is up-
dated frequently and includes links to the institutional or commercial
Web sites where the scholars hold positions. The Web site serves several
functions, including:

e facilitating networking among Searle scholars,

¢ providing updated information on nearly all the 393 Searle
scholars,

® serving as a source of information on eligibility and application
issues, and

* keeping the Searle family informed.
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The Web site has a high ranking for search engines such as Google, a
nice happenstance that has encouraged scholars to keep their information
current. The Web site is overseen by the scientific director, giving him an
overview of the program and providing a starting point for evaluation of
Searle scholar success.

The program has not conducted a comprehensive, quantitative evalu-
ation. However, some measures of Searle scholar success are immediately
evident. Most striking is that virtually all former scholars hold high posi-
tions in academia or in the biotech/pharmaceutical industries. For those
scholars remaining in academia (the great majority), about half are ten-
ured or tenure-track faculty members in medical schools, while the re-
mainder are tenured or tenure-track in nonmedical school departments of
universities. Except for a few who have turned entirely to clinical work,
scholars maintain their research programs and publish in the most re-
spected journals in their fields.

During the three-year funding period, scholars attend annual meet-
ings held in Chicago, where they present their research work. These events
give the director, attending advisors, and Searle family members oppor-
tunities to interact with the scholars and evaluate their research progress
and personal styles. The scientific director also visits many of the schol-
ars’ labs.

Searle scholars have received numerous other awards that validate
their selection. The program does not maintain an exhaustive database of
these awards, but it does track a few of the most prestigious ones. The
data are impressive. Of the approximately 250 scholars receiving Searle
awards between 1981 and 1996, 24 are now members of the National
Academy of Sciences. Table 1 lists these scholars by the date of their Searle
award (Searle “Class”).

Five Searle scholars have been among the rather few scientists to
receive MacArthur Foundation “Genius” awards (see Table 2).

TABLE 1 Searle Scholars Elected to the National Academy of Sciences

Searle Searle Searle

“Class” “Class” “Class”
Elaine Fuchs 1981 Douglas Rees 1984  Daniel Littman 1986
Stuart Schreiber 1982 Michael Levine 1985  Iva Greenwald 1987
Frederick Alt 1983 Peter Schultz 1985  Ronald Vale 1987
Douglas Melton 1983 Matthew Scott 1985  David Page 1989
Roger Tsien 1983 Joseph Takahashi 1985  Marc Tessier-Lavigne 1991
Peter Walter 1983 Chi-Huey Wong 1985  Cornelia Bargmann 1992
Carlos Bustamante 1984 Constance Cepko 1986  Stephen Mayo 1994
Michael Karin 1984 Cynthia Kenyon 1986  Jennifer Doudna 1996
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TABLE 2 Searle Scholars Who Have Received MacArthur Foundation

Awards

Searle “Class” Searle “Class”
Richard Mulligan 1983 Joseph DeRisi 2001
David Page 1989 Xiaowei Zhuang 2003

Geraldine Seydoux 1997

The program receives numerous testimonials from scholars. Most of-
ten these accompany the final scientific report that the scholars are re-
quired to submit at the end of their funding period. These testimonials
point to multiple benefits of a Searle award:

¢ allows a scholar to undertake risky research not fundable by other
agencies,
facilitates obtaining other research funds,
accelerates promotion to higher academic rank,
attracts graduate students and postdoctoral fellows, and
provides a community of scholars that is inspirational and useful
for networking.

The majority of scholars offer unsolicited testimonials like these:

The Searle Award is, without question, the most significant recognition
that a starting faculty member in the life sciences can receive. The excep-
tional track record of former Searle scholars—which speaks to the seri-
ousness with which the advisory board selects scholars—brings imme-
diate validation.

The award contributed to my recruitment of several outstanding gradu-
ate students in my first year. These students, in only three years, estab-
lished our group as a leader in the broad range of biologically active
materials . . . resulting in 40 publications, in greater than 100 invitations
to lecture, and in my early promotion to associate professor with tenure.

Science . . . is a highly social organization and one’s place in that organi-
zation depends on interactions and relationships with colleagues. It typ-
ically requires several years for a young scientist to develop these rela-
tionships and begin to assume leadership roles. Perhaps the single most
important, and easily overlooked, benefit of the Searle scholar honor is
the early inclusion in a group that comprises many current and future
scientific leaders.

The program as a whole benefits from considerable oversight by the
Searle family, which can alter the program at any time. Two Searle family
members, serving as the Searle Scholars Team, act as liaisons between the
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program and the Searle family. The team members attend the Scientific
Advisory Board meeting and the annual scholars meeting. In addition,
the program administrator and scientific director prepare a short report
on the program each year. Less frequently, the scientific director prepares
presentations for the Searle family that include program evaluations and
comparison with other programs that have similar missions.

SUMMARY

The Searle Scholars Program is a prototype for support of young
chemists and biomedical scientists. Over the past 25 years it has made
nearly 400 awards. The process through which candidates are selected by
invited institutions and evaluated appears to have succeeded in the se-
lection of a remarkable group of scientists. Almost without exception,
these Searle scholars have made substantial contributions to their research
fields. Rising to leadership positions, they have received numerous other
awards that reflect both their promise and accomplishments. Qualitative
evaluation of the program has been accomplished through tracking of all
former scholars, through perusal of the database of their current posi-
tions, through noting their publications and the awards they have re-
ceived, through testimonials from the scholars themselves, and through
the enthusiastic commitment of the program’s distinguished Scientific
Advisory Board.
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Research Program Evaluation at the
American Heart Association

Patricia C. Hinton

tary health agency dedicated to the reduction of disability and death

from cardiovascular disease and stroke. The association’s 2010 goal
is to reduce coronary heart disease, stroke, and risk by 25 percent com-
pared to the levels in 2000. To accomplish this the association strives to
raise public awareness about healthy lifestyles, enhance the focus of pre-
vention among health care providers, and provide funding to research
programs that will enrich the existing pool of evidence-based research
and identify new ways to prevent, detect, and treat cardiovascular dis-
ease and stroke, the nation’s number one and number three leading causes
of death, respectively.

I 1 ounded in 1926, the American Heart Association (AHA) is a volun-

AHA RESEARCH PROGRAM

The research program has two specific strategic goals:

® Increase the capacity of the research community to generate the
highest-quality research.

e Identify critical research agendas and increase the understanding

of specific cardiovascular-related issues, inclusive of basic, clinical, and
population research.

The AHA has spent almost $2.5 billion on research since 1949. The
association’s research expenses in 2003-2004 were $129.4 million, about
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23.7 percent of its total expenses. The 12 AHA affiliates” programs ac-
counted for $73.6 million, and the national research program accounted
for $55.8 million of that total.

For 2004, the association reviewed 4,554 applications for research
funding and activated 1,057 new awards, a 23 percent success rate. Cur-
rently, the AHA is funding 2,309 investigators. Much of the annual re-
search funding commitment supports career development awards. The
AHA research portfolio includes the following types of programs:

* Predoctoral fellowships. To help students initiate careers in cardio-
vascular research by providing research assistance and training for pre-
doctoral Ph.D., M.D., and D.O. (or equivalent) students seeking research
training with a sponsor/mentor prior to embarking on a research career.
Funds are available for up to 2 years

* Postdoctoral fellowships. To help a trainee initiate a career in car-
diovascular research while obtaining significant research results. Sup-
ports individuals before they are ready for some stage of independent
research. M.D., Ph.D., D.O., or equivalent at activation. Funded for two
or three years.

o Fellow-to-faculty transition award. This award provides funding for
beginning physician-scientists with outstanding potential for careers in
cardiovascular disease and stroke research. Physicians holding M.D.,
M.D.-Ph.D., D.O., or equivalent degree who seek additional research train-
ing with a mentor prior to embarking on a career in research are eligible.
They must have completed clinical training by award activation but have
no more than five years of postdoctoral research training. Funding is
available for five years.

® Beginning and scientist development grants. The goal of this award
is to promote the independent status of promising beginning scientists.
Eligible candidates include M.D., Ph.D., D.O., or equivalent faculty/
staff members initiating independent research careers, up to and in-
cluding assistant professor (or equivalent) at activation. The award is
for two years.

e Scientist development grant. This award is designed to help promis-
ing beginning scientists move from completion of research training to the
status of independent investigators. Faculty/staff up to and including the
assistant professor level (or equivalent) at application. M.D., Ph.D., D.O.,
or equivalent at application are eligible. At activation, no more than four
years should have elapsed since first full-time faculty/staff appointment
at the assistant professor level or equivalent. The award is funded for
three or four years.

e Established investigator award. The award supports midterm inves-
tigators with unusual promise and an established record of accomplish-
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TABLE 1 American Heart Association New Award Commitments for
Fiscal Year 2003-2004

Percentage Percentage
Program Dollar Amount of Dollars of Awards
Predoctoral $10.1 million 7 23
Postdoctoral $20.8 million 15 25
Fellow-to-Faculty $7.0 million 5 1
Beginning Grant-in-Aid $14.3 million 10 11
Scientist Development Grant $49.3 million 34 19
Established Investigator $14.0 million 10 3
Grant-in-Aid $27.5 million 19 18
Total unrestricted $143.0 million 100 100

ments. Candidates must have a demonstrated commitment to cardiovas-
cular or cerebrovascular science as indicated by prior publication history
and scientific accomplishments. A candidate’s career is expected to be in
a rapid growth phase. Faculty/staff members with M.D., Ph.D., D.O., or
equivalent doctoral degree are eligible. At the time of award activation,
the investigator must be at least four years but no more than nine years
since the first faculty/staff appointment at the assistant professor level or
equivalent. The award is funded for five years.

¢ Grant-in-aid. The purpose of this award is to encourage and fund
innovative and meritorious research projects from independent investi-
gators. Eligibility is restricted to full-time faculty/staff of any rank pursu-
ing independent research with M.D., Ph.D., D.O., or equivalent training.
It is funded for two or three years.

Table 1 gives the amount of support that the AHA allocated to each
program in 2004. Focused research programs supported by restricted
funds are not included.

EVALUATION AND THE SUPPORT OF SCHOLARS

Research program evaluation is an important component of the AHA
research program. In reviewing the association’s research program evalu-
ation efforts since 1988, several questions will be considered:

1. Why is your organization conducting evaluations or assessments
of the scholars or fellows it funds? Is this part of a larger assessment
strategy?

2. What types and levels of information does your organization ob-
tain from the evaluation or assessment?
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3. How is your organization conducting its evaluation or assessment
of scholars? Of special interest, how have you operationalized the out-
comes in your assessments, what time frames do you use in your evalua-
tions, and what level of reporting and /or monitoring is part of the evalu-
ation or assessment?

4. How is the information collected through the evaluation used by
stakeholders in your organization to guide and/or tailor the funding of
scholars?

This paper focuses on those AHA programs whose purpose is to
provide mentored training or a bridge to the development of indepen-
dent investigative careers. These include postdoctoral fellowship, includ-
ing affiliate postdoctoral fellowships and the fellows of AHA/Bugher
Centers for Molecular Biology in the Cardiovascular System (awards acti-
vated in 1986 and 1991); Fellow-to-Faculty Transition Award; and Scien-
tist Development Grant and Beginning Grant-in-Aid.

WHY CONDUCT AN EVALUATION?

The AHA conducts research program evaluations to increase our
knowledge of its applicant pool, to determine how well each research
program is meeting its objectives, as a basis for refining a program’s
characteristics, and to ensure that the association is accountable to its
supporters. The AHA has used several approaches or evaluation tech-
niques within the umbrella of a larger assessment strategy. The types of
evaluation the AHA has undertaken sometimes correspond to “forma-
tive” or “progress” evaluations and sometimes to “outcome” or “impact”
evaluations, as described by Stryer (2004). Formative or progress evalua-
tion looks at the ongoing activities of a program—program inputs, ele-
ments, outputs, and surrogate outcomes as markers of success of the pro-
gram. Outcome or impact evaluation assesses intermediate and long-term
benefits. Ultimately, the AHA is interested in the latter—determining the
extent to which a research program has met its stated objective. In the case
of training and career development programs, that expected outcome is
productive investigative careers of cardiovascular and stroke scientists.
However, in the early years of a program, when that long-term outcome
cannot yet be assessed, formative evaluation is useful to determine whe-
ther a program appears to be on the “right track” toward achieving the
objective and to determine whether changes in the program’s structure or
eligibility criteria are warranted.

Therefore, most of the AHA's efforts look at adequacy (extent to which
a program is likely to address a problem or need), whether a program has
any impact, and whether a program is initially effective and produces a
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sustainable effect. The association began to develop its original evalua-
tion strategy in 1988. The components of that strategy are described be-
low, including the original components and whether each has been main-
tained and components added more recently.

OVERALL EVALUATION STRATEGY

In 1988 the AHA initiated an effort to develop a plan for evaluating its
research programs. At that time the research program represented an
annual investment of about a $65 million. Since about 1970 the association
had been maintaining an electronic record of all national research pro-
gram applicants and awardees. Beginning in the early 1980s, the associa-
tion began maintaining a record of affiliate research program awards. In
the late 1980s the association began to develop a new research manage-
ment system. All this presented an opportunity to design a new system to
support evaluation efforts. An evaluation plan was developed in 1988
and 1989 with the objectives of increasing understanding of characteris-
tics of the AHA applicant pool and evaluation of how well AHA research
programs meet their stated objectives. The objectives of most programs
were to assist in research career development and/or fund scientific dis-
covery. The original evaluation plan was designed to measure success
against specific program objectives, not to evaluate the productivity of
individual awards or determine the long-term scientific impact of AHA
funding. The AHA Research Program Evaluation Guide (Hinton and Read,
1994) summarized the structure of the original evaluation and provided
guidelines and templates for the association’s affiliates and national re-
search program managers to use for evaluation.

The components of the AHA’s original evaluation plan were as
follows:

1. Applicant/awardee profile—to document trends in the characteristics
of the AHA applicant pool, by program type and year of application.
These characteristics were included in the application form and so reflect
applicant characteristics at the time of application. Such data collection
had never before been done systematically before and provided a much
clearer picture of the applicants for AHA funding and of changes in char-
acteristics over time. This would fall clearly into the formative evaluation
category and includes data on academic position, career stage, tenure
status, degree, citizenship, age, gender, ethnicity, and past AHA funding.

2. Progress report review—prepared annually based on information
collected from active awardees about accomplishments during the fund-
ing period. The information is summarized for a specific program, be it
postdoctoral fellowship, grant-in-aid, or other. A number of measures
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were identified and included in a questionnaire distributed with the re-
quest for the annual report of progress against proposed research aims.
This would also fall into the formative evaluation category. Data reviewed
include analysis of progress against goals, tenure/promotions received,
extramural funding received, productivity, honors/awards, and profes-
sional memberships and activities.

3. Past applicant survey—a mailed survey distributed to applicants
five or more years after the date of award termination. Both funded and
unfunded applicants are asked to complete the survey, which is intended
to determine the extent to which AHA-funded individuals have estab-
lished successful research careers and whether applicants whom the AHA
selected for funding were significantly more productive than those not
funded. Data collected include academic position, number of promotions,
tenure status, extramural funding, and percentage of time dedicated to
research. This represents an outcomes evaluation, particularly for pro-
grams whose objective was career development. It measures the effective-
ness of AHA support in encouraging productive research careers five
years after the funding ceased.

4. Bibliometric analysis—summary of publications and citations col-
lected from the ISI Science Citation Index (SCI) on each AHA applicant.
This method of evaluation provides a measure of research productivity
and of the level of use (citation) of articles produced. It provides informa-
tion that is not dependent on the responses of the applicant. It supple-
ments the outcomes evaluation of the past applicant survey. Like the past
applicant survey, this analysis was conducted on both funded and un-
funded applicants to determine if there was a significant difference in
publication or citation rates. Data are collected on the number of publica-
tions, number of citations, and impact factor. Bibliometric analysis pro-
vides surrogate measures for scientific impact, although there are dangers
in using citation count alone as a measure of impact, since sometimes
incorrect or fraudulent papers may be cited frequently as examples of
poor science.

All aspects of the original evaluation strategy were implemented at
least once between 1988 and 1990. The programs that were evaluated
included the national Clinician-Scientist, Established Investigator, and
Grant-in-Aid programs. Based on those assessments, all components ap-
peared feasible to implement routinely. However, the amount of staff
time and costs (photocopy, postage, SCI data acquisition) suggested that
it would be impractical to repeat all components of the strategy annually
for the volume of applications managed by the AHA.

Of the original components of the evaluation plan, the applicant/
awardee profile has become an annual activity and has provided useful
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information, particularly via the tracking of trends in applicant character-
istics over time. For example, the audience for the Established Investiga-
tor shifted from almost exclusively assistant professors (80 percent in
1994) to 51 percent assistant professors and 41 percent associate profes-
sors in 2004. As another example, the citizenship of postdoctoral fellows
shifted from 43 percent non-U.S. citizens in 1991 to 72 percent in 2004 (see
Figure 1).

On the other hand, the progress report assessment has not been im-
plemented other than for the initial testing of the overall evaluation
strategy in 1988-1989. The amount of time involved in an annual analy-
sis of progress is prohibitive for over 2,000 awardees. Although scien-
tific progress reports continue to be collected and reviewed annually,
the objective information on academic promotion, publications, other
funding, and honors has been eliminated from the progress report. The
survey at award termination, described later in this paper, provides an
alternative.

Past applicant surveys have been repeated for affiliate grants and
fellowships. An expanded past applicant survey was conducted for the
Clinician-Scientist Award because of concerns about the declination/
resignation rate for that program. Another survey was conducted to
determine the long-term career impact on fellows of the AHA-Bugher
Centers for Molecular Biology in the Cardiovascular System (Morgan
and Paul, 1995; Hinton, 1998). Similarly, bibliometric analyses were

Applicant Profile: Citizenship
Affiliate Postdoctoral Fellows
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FIGURE 1 Citizenship of AHA postdoctoral awardees, 1991-2005.
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conducted separately for affiliate grants and fellowships and for the
Clinician-Scientist Award.

Beginning in 2001, the AHA began to organize a new evaluation strat-
egy, based on the experience from earlier efforts and on a changing pro-
grammatic environment. Whereas the programs of the 1980s and early
1990s were relatively stable, beginning in the mid-1990s new programs
were introduced more frequently and some old programs were discontin-
ued. There was a greater need for rapid feedback on a program’s rel-
evance and effectiveness. The “luxury” of waiting until five or more years
after the termination of awards to evaluate a program was less frequently
available. As a result, the AHA added two new components to its evalu-
ation strategy:

1. Surveys at award termination—a new component of the evaluation
strategy that gives more rapid feedback on the impact of AHA funding.
This technique is made practical for annual implementation by the advent
of e-mail and Web-based survey tools such as the one used by AHA
(Perseus Survey Solutions http://www.perseus.com/survey/software/index.
html). See Table 3 for measures collected at award termination.

2. Progress assessment of new programs—Limited assessments of new
programs within two to three years of first implementation or to deter-
mine whether characteristics of an ongoing program warrant adjustment.
The focus of the assessment is one or more characteristics of the program
that may be in question such that further information is needed. These are
useful to address specific concerns about the structure of the program
even before the termination of any awards.

EVALUATION RESULTS FOR TRAINING AND
CAREER DEVELOPMENT PROGRAMS

The AHA has conducted both formative and outcomes evaluations
on its training and career development programs. Results of these evalu-
ations are discussed in the sections that follow.

Postdoctoral Fellowships, Beginning Grants-in-Aid, and Scientist
Development Grants

Because the AHA's affiliate postdoctoral fellowships have existed for
many years, both formative and outcomes evaluations have been con-
ducted. Formative analyses have provided a good picture of the partici-
pants in the fellowship program (see Table 2), and a 2003 survey of spon-
sors of AHA fellows provided suggestions as to whether to modify the
program. The results supported the following decisions:

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11646.html

60 ENHANCING PHILANTHROPY’S SUPPORT OF BIOMEDICAL SCIENTISTS

TABLE 2 Applicant/Awardee Profile for Affiliate Postdoctoral
Fellowship, Affiliate Beginning Grant-in-Aid, and National Scientist
Development Grant Applicants (2003)

Postdoctoral Beginning Scientist
Fellowships Grant-in-Aid Development Grant
268 Awards— 141 Awards— 127 Awards—
Measure 907 Applications 639 Applications 747 Applications
Percentage with Ph.D. 55 60 64
Percent in Academic
position:
Postdoctoral /Research 93 18 25
Assoc/Intern Instructor 1 75 65
Asst/Assoc/Prof 7 7 9
Percentage U.S. Citizens 28 51 41
Percentage Male 59 67 64
Average age 32.4 36.6 35.4
Percentage 6 6 8
Underrepresented
Minority

e Supported mandatory $1,000 minimum added to each fellowship
to cover health care benefits for fellows.

¢ Reinforced broad eligibility, including non-U.S. citizenship.

® Led to change in target audience definition to include M.D.s or
M.D.-Ph.D.s with clinical responsibilities who hold a title of instructor or
a similar title due to their patient care responsibilities but who devote at
least 80 percent full-time effort to research training M.D.s with clinical
responsibilities.

Outcomes assessments have provided intermediate outcomes as-
sessed at award termination and longer-term outcomes via past appli-
cant surveys and bibliometric analyses.

The AHA queried sponsors of postdoctoral fellows in 2003, and 232
sponsors responded. They indicated that a desirable annual stipend for
postdoctoral fellows was $34,000 to $45,000. The sponsors found the AHA
fellowship attractive because (1) the fellowships are not limited to U.S.
citizens, (2) funding levels are higher than those from the National Insti-
tutes of Health (NIH), (3) there is rapid turnaround on applications, and
(4) it offers fellows an opportunity to begin their research careers. The
sponsors said that the most important changes AHA could make to the
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fellowship program included (1) increasing the stipend, (2) increasing the
award duration, and (3) adding fringe benefits. Most fellows were given
titles such as research associate, visiting scholar, instructor, or lecturer.
Fellows with clinical responsibilities might be given the title of attending.

The postdoctoral fellows, grant-in-aid recipients, and scientist devel-
opment grant recipients whose funding ended in June 2004 were sur-
veyed to assess their experience while funded. The response rate for this
survey was about 50 percent.

About 30 percent of the postdoctoral fellows had been promoted since
the receiving the AHA award. In addition, all had received some extra-
mural funding, with most former fellows receiving less than $50,000. Over
90 percent of the former fellows devoted 80 percent or more of their time
to research and were moderately productive, with an average of 2.9 pub-
lications and 2.0 abstracts since getting the fellowship. Most expected the
AHA fellowship to advance their research careers.

The outcomes were similar for the grant-in-aid recipients. Again,
about 30 percent has been promoted since receiving the AHA award.
Similarly, all had received extramural funding; however, half had re-
ceived awards of $100,000 or more. About two-thirds of the grant-in-aid
recipients devoted 70 percent or more of their time to research. Produc-
tivity levels were similar to those of the postdoctoral fellows; grant-in-
aid recipients had 2.4 publications and 1.4 abstracts since receiving their
awards. Nearly all believed that the award advanced their research
careers.

Three-fifths of the recipients of scientist development awards had
been promoted since receiving their awards. Moreover, all had received
extramural funding; 67 percent had received more than $100,000 in extra-
mural funding. About two-thirds of them devoted 80 percent or more of
their time to research. They had an average of 6.4 articles and 5.3 abstracts
since receiving the award. Recipients thought the award was tremen-
dously important in advancing their research careers.

In addition, AHA conducted a bibliographic analysis of postdoctoral
fellow applicants who applied for funding during the 1984-1985 funding
cycle. Both the average number of publications and the average number
of citations were compared for funded and unfunded persons for the
8 years following the funding decision. Results of the bibliographic analy-
sis, shown in Figure 2, indicate that there was no difference between
funded and unfunded applicants in the average number of publications
but that funded applicants had a higher average number of citations.

Finally, follow-up surveys were conducted of one special group of
fellows—those funded through the six AHA-Bugher Centers for Molecu-
lar Biology in the Cardiovascular System—to demonstrate the effective-
ness of this program, which funded three centers beginning in 1986 and
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FIGURE 2 Bibliographic analysis of 1984-1985 AHA postdoctoral applicants:
1985-1992.

three more beginning in 1991. The program was designed to achieve two
specific objectives: (1) to stimulate and enhance application of the science
of molecular biology to study components of the cardiovascular system
and (2) to recruit and train young scientists with medical training to enter
research careers in molecular biology of the cardiovascular system (Mor-
gan and Paul, 1995). As of June 1996, 122 paid or honorary trainees had
been involved in the six centers, 77 in the first three and 45 in the second
three. A follow-up survey of trainees in the first three centers was con-
ducted in 1994. The results suggest that these individuals as a group have
continued in research and, more specifically, in molecular biology re-
search. In addition, there is some evidence of impact in terms of increased
application volume in molecular biology and increased molecular biol-
ogy submissions to the AHA scientific sessions. Another survey was con-
ducted in 1998 to update the information given below, and a third follow-
up is currently in progress.

Scientist Development Grants

Though initiated in 1997, the Scientist Development Grant is a more
recent program and is just reaching the point where a follow-up five years
after award termination is possible. However, annual applicant profiles
provide a good picture of the program’s participants, and surveys at
award termination provide information on the intermediate-term impact
of the program.
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Fellow-to-Faculty Transition Awards

This is the newest of the regular AHA research programs, having its
first round of awards activated in 2002. Its objective is to provide funding
for beginning physician-scientists with outstanding potential for careers
in cardiovascular disease and stroke research. The five-year award sup-
ports postdoctoral training and the early years of the first faculty appoint-
ment. Applicant profiles and progress assessments after two years are the
only evaluations conducted to date. The progress assessment was con-
ducted because of a particularly high declination/resignation rate in the
second cycle of the program. In addition, there was a concern that the
program was too duplicative of the NIH KO08.

Of the original 17 awardees, five received an NIH K8 or K32 award;
two left research for private practice. The 15 who stayed in research were
surveyed and 11 responded. Although the results suggested that more of
those surveyed would choose the NIH award because of its prestige and
higher initial salary support, the caliber of the Fellow-to-Faculty Transi-
tion Award (FTF) applicants, the fact that several expressed a preference
for the FTF, and the positive comments made about the FTF reinforced
the association’s commitment to continue the program for at least two
additional cycles. Twelve additional awards were activated in July 2004
and nine for July 2005. It was also reassuring to learn that most awardees
were declining or resigning to accept NIH funding rather than rejecting
research for private practice.

USING THE RESULTS

The results of evaluation efforts have been valuable in several ways.
The results identify areas for and support adjustments to program char-
acteristics. For example, when the applicant/awardee profile reports
showed a trend of increased participation in the Established Investigator
program by more senior investigators, the eligibility criteria were subse-
quently modified to clarify that applicants could be no more than nine
years since the completion of their research training. Subsequent appli-
cant/awardee profile reports showed the effectiveness of this change in
criteria. Another value of the applicant/awardee profile has been to al-
low AHA to document the level of inclusiveness of women and under-
represented minorities in science.

In some cases an evaluation has aided in the decision to continue or
end a program. This was a question in the cases of both the Clinician-
Scientist Award and Fellow-to-Faculty Transition Award evaluations de-
scribed above. The results of the Clinician-Scientist Award analysis sug-
gested that some of the concern about resignations and declinations was
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unwarranted. Similarly, the progress analysis of the FTF reassured the
organization that this program was an important step for a number of
physician-scientists, even though the “K” award would be the first choice
of some who were offered both awards.

Taking a broader perspective, the analyses provide a rationale for
the association’s continued support for research and for its emphasis on
career development programs. Results of award termination surveys for
the Scientist Development Grant have impressed the AHA Research
Committee and the AHA Board of Directors with the level of progress
that beginning investigators have shown during the tenure of these
grants, which are intended to provide a bridge to academic research
independence.

WHAT LIES AHEAD?

Since developing its original evaluation strategy, the AHA has had
a desire to determine the public health impact of the research it funds.
This goes beyond supporting the development of research careers or as-
sessing the number of publications or citations. A methodology does ex-
ist, though the investment in implementing it is substantial. The AHA
took advantage of the Comroe-Dripps (1978) study, The Top Ten Clinical
Advances in Cardiovascular-Pulmonary Medicine and Surgery, 1945-1975, to
identify AHA awardees who were on critical paths to major biomedical
discoveries. Could a similar study be designed and repeated today?

Also ahead is another round of past applicant surveys and biblio-
metric analysis to assess the longer-term impact of the Scientist Develop-
ment grants on research careers. Once the first FTF awardees complete
their awards, an exit survey will be initiated. To the extent possible, the
AHA wants to routinize and automate its evaluation efforts to make it
more likely that they will be continued in a consistent manner.

Finally, the AHA welcomes opportunities, such as that presented by
this workshop and by the new Health Research Alliance, to collaborate on
the evaluation of programs with career development objectives similar to
those of the AHA. Perhaps that collaboration could address some of the
questions the AHA struggled with in conducting its evaluations:

e How frequently should ongoing programs be evaluated?

* How does one define the control group in evaluation or the stan-
dard against which outcomes are to be measured? Is it the unfunded
group? Is it the results from a program funded by another agency?

¢ Is a sample of all awardees sufficient? If so, how large?

e At what level of detail should one measure? Is a count of publica-
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tions sufficient, or is the impact factor important? Is the total amount of
extramural support sufficient, or is the source critical?

® Should one maintain applicant or awardee contact information or
try to locate investigators later?

e What is an acceptable response rate? How can response bias be
avoided when comparing awardees to unfunded applicants?

® Are successful outcomes a function of good peer review at the
beginning or of the funding?

¢ How does one evaluate the impact of the program on public health?
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Analysis of the Damon Runyon
Cancer Research Foundation
Fellowship Program (1947-2003)

Amy L. Francis

INTRODUCTION

The Damon Runyon Cancer Research Foundation is a public charity,
founded in December 1946. The foundation’s mission is to identify and
support exceptional early-career scientists conducting basic and transla-
tional research relevant to all forms of cancer. Prior to 1975, two types of
awards were given: (1) individual fellowships supporting the salaries of
postdoctoral fellows and (2) grants for established scientists or hospitals
for research support. In 1975, budget constraints prompted the founda-
tion to focus on fellowships exclusively. The fellowship program has be-
come very competitive, and the awards are considered very prestigious in
the scientific community. In 1996 the Damon Runyon Scholar Award was
established to support junior faculty conducting primarily basic research,
and in 2000 the Damon Runyon Clinical Investigator Award was es-
tablished for early-career physician-scientists engaged in translational
research.

In 2003 the foundation began an evaluation of its fellowship program
by collecting information about former fellowship recipients from 1947 to
the present. There were several goals of the study: (1) to track the subse-
quent career paths of those completing the program; (2) to learn about
professional accomplishments, particularly as they relate to cancer; (3) to
examine career-related trends over time; and (4) to obtain anecdotal infor-
mation that could be used to enhance fund-raising efforts.

66
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METHODS

The foundation maintains a database of past and present awardees in
the Raiser’s Edge (Blackbaud, Inc.), which contained records for all cur-
rent, and 2,074 former, Damon Runyon fellows. Entries contain basic in-
formation about award recipients, such as gender, degrees held, and
where and when award was distributed, although some records from the
earliest recipients were missing data (referred to as “Unknown” in the
Results section). To obtain additional information, a Web-based question-
naire was constructed and launched using Zoomerang software (Market
Tools, Inc.). The survey contained 30 basic questions and nine additional
questions that were presented if specific responses preceded them. Most
questions were multiple-choice, but five required write-in answers. An
invitation to participate in the survey was sent to all former fellows for
whom the foundation had an e-mail address (1,301 individuals out of a
total of 2,002 former fellows who were still living). The survey was open
for data collection for 86 days, during which time three reminders were
sent to those who had not completed the survey.

RESULTS

Database-Derived Data

Over 2,000 Fellowships were awarded between January 1, 1948, and
December 31, 2003, as shown in Table 1. The number of fellowships has

TABLE 1 Number and Distribution of Awards

Year Fellowship Began Number Awarded Percentage Awarded
1948-1959 205 9 percent
1960-1964 64 3 percent
1965-1969 84 4 percent
1970-1974 222 10 percent
1975-1979 257 12 percent
1980-1984 392 18 percent
1985-1989 189 9 percent
1990-1994 232 10 percent
1995-1999 257 12 percent
2000-20037 204 9 percent
Unknown 100 4 percent
Total 2206

ancluded current Fellows.
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FIGURE 1 Gender distribution of fellowships by decade of award.

fluctuated over the years, with the fewest awards given between 1960 and
1964 and the most given from 1980 to 1984.

During the interval from 1947 to 2003, males accounted for 72 percent
of fellowship recipients, 26 percent were female, and for 2 percent gender
was unknown. The proportion of female awardees has increased over
time, from 7 percent in the 1950s to 34 percent during the period of 2000-
2003 (see Figure 1). The proportion of females in the Damon Runyon
fellowship program was slightly less than that in the pool of all
postdoctoral scientists in the United States (see Figure 2).

Although those holding Ph.D., M.D., or M.D.-Ph.D. degrees are eli-
gible to apply for the fellowship, 80 percent were awarded to Ph.D.-level
scientists, followed by 10 percent to M.D.s, and 5 percent to M.D.-Ph.D.
holders (for 5 percent of awards, degree was unknown). As seen in Fig-
ure 3, the distribution of degrees has shifted dramatically since inception
of the award. In the 1950s, 48 percent of fellowships went to M.D.s, while
currently 98 percent of fellowships are awarded to Ph.D.-level scientists.

SURVEY RESULTS

From a total of 1,301 individuals sent an invitation to participate in
the survey, 779 completed the survey, 419 did not respond, and 101 e-mail
invitations were undeliverable. This represents a response rate of 65 per-
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cent. Recent awardees were slightly overrepresented in the respondent
group. For example, fellows who began between 1995 and 1999 repre-
sented 12 percent of the total fellow pool but made up 23 percent of the
survey respondent group. M.D.s were slightly underrepresented in the
respondent group. Ten percent of all fellows held M.D. degrees, but M.D.s
made up only 3 percent of the respondent group. Those working outside
academia may have been underrepresented because they were more likely
to have invalid addresses or missing e-mail addresses in the database.

The average age at which awardees received their fellowships was
28.8 and has increased over the time, from a low of 27.5 in the 1970s to 29.7
from 2000 to 2003. The total length of postdoctoral training averaged
4.0 years, a figure that increased by one full year from the 1960s to the
1990s.

The majority of survey respondents (68 percent) accepted jobs in
academia when they finished their Damon Runyon fellowships (see Ta-
ble 2). Of the 533 individuals who stayed in academia after their fellow-
ships, the majority (75 percent) obtained a tenure-track assistant profes-
sorship. The remaining 25 percent took non-tenure track appointments,
such as research assistant professor (15 percent), staff scientist (5 percent),
or instructor (5 percent).

At the time of the survey, 83 percent of respondents were working in
academic or private research institutions, 7 percent in biotechnology com-
panies, 5 percent in government laboratories, 4 percent in pharmaceutical
companies, and 2 percent in other areas (e.g., law, publishing, private
medical practice, consulting).

Fellows” productivity has been substantial. For example, survey re-
spondents have trained over 4,000 graduate students and 4,000 post-
doctoral fellows/associates. Survey respondents had an average of 49

TABLE 2 Number and Percentage Distribution of First Position
Following Fellowship Award

Position Number of Fellows Percentage of Fellows

Academia/Private Research Organization 533 68 percent

Did a second postdoctoral 101 13 percent
Biotech/Pharma 70 9 percent
Government 35 5 percent

Hospital (clinical training) 3 <1 percent

Pursued another degree 1 <1 percent

Non-research position 1 <1 percent

Still a postdoctoral at survey time 35 5 percent
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publications in peer-reviewed scientific journals, and 35 percent of survey
respondents held patents on their work. Nearly all (96 percent) survey
respondents indicated that they were still conducting research or had
been until their retirement. Finally, 83 percent of survey respondents indi-
cated that they were working in areas relevant to understanding cancer
and/or finding new approaches to prevent, diagnose, or treat it.

Fellows have had an outstanding record of securing additional extra-
mural funding. Over 90 percent of the survey respondents who started
their Damon Runyon fellowships prior to 1995 and were working at U.S.
academic research institutions at the time of the survey have been a prin-
cipal investigator on an R01 or R29 grant from the National Institutes of
Health. The age at which respondents received their first R01 has varied
slightly over time, but averaged 35. Survey respondents also obtained
prestigious awards from private sources; among them were 26 Pew schol-
ars, 19 Burroughs-Wellcome Fund awardees, 19 Howard Hughes Medical
Institute (HHMI) investigators, 17 Searle scholars, and 6 American Can-
cer Society professors. Among the total pool of former Damon Runyon
fellows (not just survey respondents), there were 22 current HHMI inves-
tigators, representing 7 percent of all HHMI investigators, at the time of
the analysis.

Fellows also assumed positions of leadership. Among the survey re-
spondents, 53 had served as department chairs, 29 as institute directors,
and 11 as deans. Moreover, fellows were recognized and honored for
their scientific leadership through a number of national and international
awards. At the time of the analysis, 19 former Damon Runyon fellows
had been elected to the National Academy of Sciences and seven to the
Institute of Medicine. Former fellows had also won major cancer prizes.
Three won cancer prizes from General Motors: George Klein, M.D., and
Bruce Stillman, Ph.D., won the Alfred P. Sloan, Jr. Prize, and Peter Vogt,
Ph.D., won the Charles S. Mott Prize. Susumu Tonegawa, Ph.D., and
Peter Vogt, Ph.D., received the Brisol-Myers Squibb Freedom to Discover
Award for Distinguished Achievement in Cancer Research. Three former
fellows had received Lasker awards: Min Chiu Li, M.D., in 1972; Susumu
Tonegawa, Ph.D., in 1987; and James E. Rothman, Ph.D., in 2002. Two
former fellows have received a Nobel Prize: Susumu Tonegawa, Ph.D., in
1987, and Sidney Altman, Ph.D., in 1989.

Nearly all of the survey respondents, 98 percent, felt that the Damon
Runyon fellowship had a positive impact on their careers. In addition, 74
percent felt that the fellowship made them more competitive in the job
market, 66 percent found that it gave them confidence in their ideas, 52
percent felt that it gave them freedom to pursue their own ideas, and 51
percent felt that it helped them obtain subsequent funding.
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DISCUSSION AND CONCLUSIONS

The absence of a control group and appropriate benchmarks makes
assessment of the Damon Runyon fellowship’s impact on the careers of
awardees impossible. However, the survey did provide a wealth of new
information about the accomplishments of former fellows and trends in
postdoctoral training over time. The foundation considered four findings
from the survey to be positive indicators of the program’s value:

® a strong commitment to research (96 percent of survey respon-
dents stayed in research),

® a high success rate in competing for subsequent funding (90 per-
cent of appropriate survey respondents had obtained an R01 or R29),

® a high degree of participation in cancer relevant research (83 per-
cent of survey respondents are engaged in cancer research), and

¢ the strong perception by recipients that the fellowship had a posi-
tive impact on their careers.

Additional value was provided by the responses to several open-
ended questions about fellowship recipients’ decision to pursue cancer
research, contributions to their field, and involvement in the develop-
ment of cancer therapeutics. Although the voluminous nature of this in-
formation precluded any efforts to summarize or present the material
effectively, the material did provide useful quotes for foundation pub-
lications and enabled a more complete assessment of each individual’s
experience.
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Evaluation Activities of the
American Cancer Society

Ralph Vogler

1947, beginning with the efforts of Mary Lasker, who collected

about $1 million. The ACS has now funded a total of $2.8 billion
worth of research. The problem is that the outcome of this program has
never really been evaluated, except to note that the ACS has supported 38
Nobel laureates sometime during their careers.

In 1995 a blue ribbon committee, composed of both academic and
lay people, was formed to assess ACS funding. The committee elected
to restrict funding for ACS grants to young investigators. From the
committee’s consideration, three programs have emerged to fund young
investigators. First, there are postdoctoral fellowships. In addition, a
clinical research training grant was instituted as a consequence of the
committee’s decision. Finally, the ACS continued to fund research pro-
gram projects. This paper describes the evaluation activities for two pro-
grams instituted following the committee’s recommendations. These
programs are the Clinical Research Training Programs and the research
project grants.

I I 1he American Cancer Society (ACS) has supported research since

EVALUATION OF THE CLINICAL RESEARCH
TRAINING PROGRAM

Initial funding for this program began in 1996. The purpose of the
program was to fund mentored preclinical and clinical research in the
areas of epidemiological and health services research or health policy and

73
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outcomes research for junior faculty within the first four years of their
faculty appointments. The funding was for $150,000 per year for three
years, and it was renewable for two additional years.

The objective of the review was to evaluate the impact of the program
on clinical research, to assess the impact of funding on the professional
careers of the applicants, and to identify issues that might provide guid-
ance as to how the ACS might do these in the future. This was done by
comparing funded applicants with the unfunded applications with re-
gard to various things such as degrees, prior research experience, publica-
tions, institutions, current academic status, current research, and the num-
ber of publications.

A questionnaire was sent to those who had submitted applications
prior to January 1, 2000. Many of them responded. Back in 1996, not too
many of the investigators had e-mail addresses. So various search meth-
ods were used, looking at membership lists, professional organizations,
university faculty listings, Medline, and sometimes telephoning. There
were 204 individuals who had applied from 103 institutions. Interest-
ingly, 20 institutions accounted for 45 percent of the applicants. Over a
quarter of the applications (53) were funded. Eight renewals were submit-
ted, and three were funded.

Table 1 demonstrates the number of applications that ACS receives
each year and the funding rate through the years. The funding rate aver-
ages 25 percent and is fairly constant from year to year, although it may
have increased in the past few years. Data from the last two years are not
included.

Awards are funded through the recommendations of peer review
committees. There is variability in funding rates by committee (see Ta-
ble 2). For example, the Clinical Research in Cancer Control and Epidemi-

TABLE 1 Number of Successful and
Unsuccessful Applicants by Year

Date Funded Unfunded Total %

1996 7 26 33 21.2
1997 8 26 34 23.5
1998 9 24 33 27.3
1999 8 18 26 30.8
2000 6 16 22 27.3
2001 6 21 27 22.2
2002 9 28 37 24.3
Total 53 159 212 25.0

NOTE: Renewals included.
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TABLE 2 Number of Successful and Unsuccessful
Applications by Peer Review Committee

Committee Total Funded Percent
CCE (EDT) 163 46 28.2
LIB (LBC) 11 3 27.3
CDD 1 0 0

PBP (PBR) 37 4 10.8

NOTE: Renewals included.

ology Committee, which had the most applications, funded 28 percent.
The Leukemia, Immunology, and Blood Cell Development Committee
funded 27 percent. The Psychosocial and Policy Committee funded only
10 percent.

Grant recipients were asked about their prior research experience.
About one-quarter of those who did not receive funding had prior re-
search experience, compared to 50 percent of those who were funded.
Interestingly, the type of research experience they had did not seem to
make a lot of difference in funding. Also, of those who were funded, 40
percent had three or more years of research experience before they ap-
plied for a grant.

The productivity of applicants was examined. Of those who were
funded, 72 percent had prior publications, compared to 37 percent for
those who did not receive funding. In addition, type of degree was exam-
ined. Researchers with M.D.-Ph.D. degrees were more likely to receive
funding than those with Ph.D.s, who in turn were more likely than those
with M.D.s to get funding (31, 25, and 21 percent, respectively).

The 122 applicants who applied prior to the year 2000, along with
four renewals, were followed up. Follow-up information was obtained
from 83 percent of the applicants through an e-mail survey. The response
rate was the same for both funded and unfunded applicants. Of the 126
applicants, 32 had received funding and 94 had not. For those who re-
ceived funding, 92 percent were known to have faculty appointments,
while only 75 percent of unfunded applicants had faculty appointments.
As seen in Table 3, most applicants were assistant professors, but there
were three people who had advanced to professorship. This is not unex-
pected, as the awards were targeted toward young researchers.

The level and type of current research activities were similar for both
funded and unfunded applicants, whether clinical, preclinical, or basic
research. In addition, there was no difference in the productivity of suc-
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TABLE 3 Faculty Rank of Funded and Unfunded Applicants

Rank Funded % Unfunded Y%
Instructor 0 0 1 1.1
Assistant professor 22 68.7 53 58.9
Associate professor 7 233 22 24.4
Professor 1 3.0 2 2.2
None 1 3.0 7 7.8
Unknown 1 3.0 5 5.6
Total 32 90

cessful and unsuccessful applicants. For both groups, clinical publications
predominated.

Applicants were asked if they were still at the institutions where they
trained or if they had moved to different institutions. Most applicants had
remained at the institutions where they trained (73 percent); those who
stayed were slightly more likely to have been funded.

In summary, this program, which was initiated in 1996, has had an
average of 30 applicants per year, 25 percent of whom were funded. Prior
research and publication experience enhanced funding chances. Most of
the applicants remained in academic institutions and were involved pri-
marily in clinical research, whether they were funded or not. It was con-
cluded that prior research experience certainly enhances the chances for
funding. Most applicants were highly motivated to seek academic careers
regardless of whether they were funded. It is too early to evaluate whether
the program identified issues that might be of guidance to future training
efforts.

EVALUATION OF RESEARCH PROJECT GRANTS

In 1996 it was determined that the ACS would support independent
investigators in their first faculty positions and within the first eight years
of their faculty appointments. Analyses have just begun because ACS
wanted to assess outcomes and needed to let some time pass from the
initial awards. ACS wanted to determine whether support of these young
investigators aided in the development of their academic careers.

A questionnaire was sent to each applicants who had submitted a
research program grant in the spring of 1996. Those who were funded
were compared those who were unfunded. Resubmissions of applica-
tions were allowed, and many people who were not funded initially got
funded later. The funding rate is about 22 percent. Although this award is
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TABLE 4 Numbers and Types of Grant Applications

Resubmission
Type of Application New Resubmission Renewal Renewal Total
Funded 36 53 30 5 124
Unfunded 108 174 39 25 436
Total 144 227 69 30 560
Percentage funded 25.0 23.4 43.5 16.7 22.1

targeted to new investigators, it was found that applicants had previously
applied for funding but listed their applications as new. Table 4 shows
the distributions of the applications, with renewals having a slightly
higher funding rate.

The race/ethnicity of applicants also was examined. As seen in Fig-
ure 1, 73 percent of applicants were white, 20 percent were Asian, and 3
percent were African American, with a scattering of persons with other
ethnic identities. The funding rate is 9 percent for whites, 10 percent for
Asians, and 6 percent for Hispanics; no blacks or Native Americans were
funded.

Finally, applicants” degrees were examined. Although M.D.s com-
prised only 7 percent of applicants, they received 14 percent of the awards.
Over 80 percent of applicants were Ph.D.s; they received only 10 percent
of awards. Funding success was much lower for initial submissions, 6 or

Black, 2%
Hispanic, 3%

Native American, 2%

Asian, 20%

White, 73%

FIGURE 1 Race/ethnicity of applicants.
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7 percent. For resubmission the success rate was considerably higher,
near 20 percent.

For the first 100 questionnaires returned, 15 applicants were funded
and 85 were unfunded. All of the funded recipients remained in academia,
while about one-sixth of unsuccessful applicants had positions outside
academia.

An assessment of research project grants has just begun. ACS will
continue to analyze the data it currently has and will continue to send
questionnaires to all applicants and to use other search methods to find
missing addresses. ACS will also continue to compare the characteristics
of applicants who received funding with those who did not to determine
if the program has had an impact on career development.
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Program Evaluation at the
Robert Wood Johnson Foundation

Nancy Fishman

EVALUATION TRADITION

The Robert Wood Johnson Foundation has a tradition of evaluation to
gain outside perspectives on its programs—whether demonstration pro-
grams or scholars programs. The foundation’s goals for its evaluation
strategy are to learn from its programs in order to inform the field, be
accountable to the Board of Trustees, and help with future programming.
Independence is valued in the evaluations, and an evaluator who works
outside the program is generally funded, though the foundation is also
attempting to make grantees more a part of the data collection effort and
analysis.

In doing evaluations or assessments the foundation hopes to improve
the program, find out what works under what circumstances, and create
an evidence base for social change, practice in the field, and foundation
grant making.

For programs that fund scholars and fellows, the goals for evaluation
are often centered around formative feedback, some measure of impact
on the field, and some measure of impact on the individual. Measuring
impact for these programs is a difficult task and success is not always
achieved.

The foundation has gone through a strategic planning process and
restructured the way it manages its scholars/fellow programs. These
programs are now in a large portfolio of programs that is referred to as
the Human Capital Portfolio. In the past the foundation invested in pro-
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grams to strengthen the health and health care workforce, build schol-
arly work in new targeted fields, and foster leaders and leadership, but
that work was scattered across interest areas in the foundation. The Hu-
man Capital Portfolio brings these efforts together to increase learning,
enhance coordination, and promote greater effectiveness from these di-
verse programs. This provides the foundation with a tremendous op-
portunity to learn from its programs. The fellows/scholars programs in
this portfolio include:

Developing Leadership in Reducing Substance Abuse
Generalist Physician Faculty Scholars

Health Policy Fellowships Program

Harold Amos Medical Faculty Scholars

Innovators Combating Substance Abuse

Investigator Awards in Health Policy Research Program

The Robert Wood Johnson Clinical Scholars Program

The Robert Wood Johnson Community Health Leadership
Program

The Robert Wood Johnson Executive Nurse Fellows Program
The Robert Wood Johnson Health and Society Scholars Program
Scholars in Health Policy Research Program

Summer Medical and Dental Education Program

ASSESSMENT GOALS

Traditionally, assessments of the foundation’s scholar programs have
funded a grantee not connected with the program to collect information
from a variety of sources during a short period after the program has been
in existence for a number of years. This type of assessment is considered a
midcourse review of the program and does not include ongoing data
collection over the life of the program. In general, information is obtained
from scholars, the program office that administers the program, the na-
tional advisory committee, and a few key stakeholders in the fields of
interest. Both quantitative and qualitative data are obtained. In retro-
spect, James Knickman, vice president of research and evaluation at the
foundation, thinks that “the external assessments have provided excellent
insights for improving our initiatives and they give our staff and board an
objective look at the value to date and potential value of these long-term
investments.”

Beyond the foundation’s more traditional approach to evaluation and
in lieu of randomizing scholars to its programs, a number of evaluation
innovations have been attempted. Most evaluations include interviews
with scholars, foundation staff, employers, and others involved in the
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program. One evaluation, discussed below, surveyed runners-up for a
program. Recently, an evaluation was structured to include people out-
side the realm of the project but who may interact with its scholars. An
additional strategy is to contract with a number of senior scholars to
review the work of the participants and comment on (1) the impact of the
program on personal and professional growth, (2) the contribution of
work to the participant’s academic discipline, and (3) the influence of the
participant on the health policy debate.

APPROACHES TO ASSESSMENT

This paper looks at the experience of the foundation’s two longest
standing human capital programs: the Clinical Scholars Program and the
Health Policy Fellowship Program. The purpose and history of these pro-
grams are reviewed, along with evaluation methods.

This section will briefly describe the two programs mentioned above
and discuss the goals, methods, and nature of the evaluation outcomes. In
general, midcourse assessments are done in anticipation of a request for
renewal to the Board of Trustees. This is true of both of the following
programs:

The Health Policy Fellowships Program (HPFP) is the second-oldest
and longest-running program of the Robert Wood Johnson Foundation
(RWJF). HPFP was created in March 1973 and is now in its thirty-sec-
ond year of operation. As of spring 2005, 183 fellows from more than 80
universities, colleges, and other health-related organizations have par-
ticipated in the program. RWJF has committed more than $20 million in
support of HPFP. The program has been managed since its inception by
a small staff at the National Program Office (NPO) at the Institute of
Medicine (IOM), part of the National Academies.

During its early years, the HPFP’s primary objective was to prepare
academic health professionals to assume governmental positions related
to health policy. RWJF later added the goal of helping the academic health
centers (AHCs) that sent fellows to HPFP. RWJF believed that providing
academic health professionals with a Washington experience would help
the AHCs become better equipped to interact with the federal govern-
ment, to have an impact on health policy, and to be more responsive to
society’s need for preventive and primary care services (as opposed to
just specialty care). Over time, and especially after a formal evaluation in
1992, program administrators realized that this was an unrealistic goal
given HPFP’s small size and thus shifted the emphasis again toward de-
veloping the health policy and leadership skills of individual fellows.
Beginning in the mid-1990s, eligibility was extended beyond academi-
cians to include community-based health care professionals.
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As stated in the 2003 program brochure: “The Health Policy Fellow-
ships Program provides an outstanding opportunity for exceptional mid-
career health professionals and behavioral and social scientists with an
interest in health to take part in and better understand the health policy
process at the federal level. Fellows actively contribute to the formulation
of national health policies and accelerate their careers as leaders in health
policy.” HPFP also aims to enrich the substance of the health care policy
debate at both the federal and the state levels.

The program has had two outside grantees assess it and a number of
in-depth reports from the national program office.

1980 Assessment

Goal—The first assessment in 1980 had a stated goal of examining the
impact of HPFP on the individual fellows, their home institutions, and the
congressional committees to which they were assigned.

Methods—The evaluator interviewed alumni of the program, aca-
demic officials who had been invited to submit nominations, congres-
sional staff members, persons to whom the alumni reported, and persons
requesting information about HPFP. The process used by the board to
select fellows and the support provided by IOM staff to fellows were not
included within the scope of the evaluation.

Results—Overall the evaluation reported that the program was ben-
eficial to both fellows and their home institutions. The evaluation pro-
duced a list of 10 operational issues that could be considered by founda-
tion staff and the national program office. These issues included the
nomination procedure, qualifications for the fellows, and the nature of
the institutional linkage after the fellowship.

Comment—Although the goal was stated as measuring impact, the
assessment emphasized short-term impacts. The formative nature of the
assessment supplied a number of useful suggestions on how to improve
the program. As Daniel Zwick, the evaluator, commented in his report,
the program impacts were likely to be seen over time and indirectly, and
therefore it was premature to assess long-term impact. A number of
changes were made to the program in response to this evaluation, par-
ticularly the manner in which nominations were handled.

1992 Assessment

Goal—This evaluation addressed the following three questions:
Should RWJF continue the Health Policy Fellowships Program? How
could the fellowships be improved while keeping the current goals and
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structure intact? And if RWJF were to remake HPFP from scratch, what
alternative goals and structures might make sense at this time?

Methods—Responses to these questions were based on a comprehen-
sive study and analysis of the history, structure, and performance of the
HPFP during the 19 years since it was founded. The study included per-
sonal interviews with more than 30 individuals knowledgeable about
HPEFP; surveys of all alumni, unsuccessful finalists in the competition for
HPEFP (as a comparison group), and leaders of a sample of AHCs; reviews
of program documents; and inquiries into the histories and performance
of analogous fellowships.

Products—This evaluation included a survey of unsuccessful final-
ists and provided insight as to the potential impact of the fellowships
on the rates of academic promotion, publication, service in government-
appointed offices, involvement in academic health policy activities, and
community and government affairs related to health care. The extensive
evaluation report included impact analyses on fellows, their home insti-
tutions, and their fellowship placement. Results were included in a re-
port to the foundation and a journal article. Table 1 is an example of the
data collected.

Comments—This is one of the few times that a foundation evaluation
has contacted unsuccessful finalists for interviews. Although the sample
has obvious potential for bias, there is concrete information to be gained.
This study did assure the foundation that alumni of this program were
more oriented toward health care policy than their peers.

TABLE 1 Leadership and Administrative Roles of Fellows and
Finalists*

Leadership/Administrative Role Fellows Finalists
Chairman of Department 33 percent 25 percent
CEO of Hospital 4 0
President of Professional Organization 21 60

Any leadership role in professional organization 73 78

Dean of Professional School 15 10
Member of IOM 7 6
Member of NAS 2 2

Any leadership role 57 370

aBlumenthal, D., G. Meyer, ]. Edwards. 1992. The Robert Wood Johnson Foundation Health
Policy Fellowship: An Evaluation Report, Health Policy Research and Development Unit Mas-
sachusetts General Hospital, December 3.

bStatistically significant (p < 0.05).
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1999 Assessment

Goal—This assessment was conducted by the staff of the HPFP pro-
gram office to provide information for an upcoming renewal proposal.

Methods—Surveys were sent to (1) all HPFP alumni, (2) key congres-
sional staff persons who had mentored at least two fellows in their offices
in recent years, and (3) other selected individuals who had maintained a
special relationship with HPFP. In some cases they conducted structured
interviews with individuals in these groups, either in addition to or in
place of the individuals completing the survey. More than 75 percent of
HPFP alumni and 60 percent of senior Capitol Hill staff members re-
sponded to the survey.

Survey questions focused not on the intrinsic merits of the fellowship
but instead on how, and to what extent, HPFP was being affected by
major changes in the health care marketplace and policy environment.
The survey asked respondents to select the four issues they believed to be
most important to the future of the HPFP and to rank those issues in order
of priority. Respondents were also asked to provide ideas or suggestions
on how to address any of the issues listed and to identify any other issues
they thought were relevant to the assessment but were not listed in the
survey.

Products—Based on the survey’s findings, a report was developed by
the National Program Office, Issues for the Future of the Robert Wood Johnson
Health Policy Fellowships Program, which identified seven major issues rel-
evant to the future of HPFP.

Comments—As another renewal for this program approaches, the
foundation is in the process of thinking about what it needs to know
about this program. To start thinking about how to frame this project,
interviews will take place with he program officer in charge of the pro-
gram, senior management at the foundation, and the staff of the Na-
tional Program Office.

THE CLINICAL SCHOLARS PROGRAM

The Robert Wood Johnson Clinical Scholars Program provides post-
doctoral training for young physicians interested in research and leader-
ship careers in health policy and academic medicine. Originally autho-
rized by the Board of Trustees in 1972, it is the oldest national program of
the foundation. The program aims to produce scholarly physician-leaders
with the understanding and skills necessary to have a major influence on
health care policy and to help create and build the field of health services
research. The core curriculum introduces scholars to basic nonbiology
disciplines and methods used in health care research, along with other
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courses that reflect each institution’s strengths and faculty interests. As of
spring 2004, there were seven participating schools (University of Califor-
nia, Los Angeles [UCLA], School of Medicine; University of Chicago Divi-
sion of the Biological Sciences; the Pritzker School of Medicine, University
of Michigan Medical School; University of North Carolina at Chapel Hill
School of Medicine; University of Washington School of Medicine; and
Yale University School of Medicine). The last group of students partici-
pating in the program at these seven schools entered in July 2004 and
completes the program in July 2006. Beginning in July 2006, four schools
will train clinical scholars (UCLA School of Medicine, University of Michi-
gan Medical School, University of Pennsylvania Health System, and Yale
University School of Medicine). There have been two assessments of this
program.

1991 Assessment

Goal—In 1991, RWJF awarded a grant for a year-long assessment,
aimed at answering the following questions:

¢ What are the contributions of the Clinical Scholars Program to the
careers of the scholars and to the fields in which they work?

e What is the current and likely future demand for individuals with
clinical scholar training?

e What is the demand by young physicians for clinical scholar
training?

¢ How can the Clinical Scholars Program be improved? This in-
cluded considerations of the following: (1) the policy requiring each site
to adopt priority areas, (2) the feasibility of linking priority areas to RWJF
goals, (3) expansion or contraction of the number of program sites, (4) ex-
pansion of the program fellowship to a (perhaps optional) third year, and
(5) policies for encouraging the diffusion of clinical scholars more widely
within the medical research community.

Methods—The assessment team reviewed documents and program
records, interviewed key informants, and conducted information-gather-
ing visits at each program site.

Products—This assessment produced a report to the foundation. The
program was as a whole found to be highly successful. A number of
recommendations were made to strengthen the structure and function of
the program. Among other outcome indicators, the reviewers sited an
analysis demonstrating that nearly one-fourth of all articles written by
authors young enough to have been eligible for the program and that
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were published in the journal Medical Care from January to September
1991 were authored by former clinical scholars.

Comments—This review was very positive in general and was used
for a number of years as a reference and guide for program change.

2002 Assessment

Goal—This project was not, per se, a classic program assessment and
was promoted more as a method to understand the market for the pro-
gram for future cohorts.

Methods—The project consisted of two surveys. The first, fielded in
December 2000, queried current and former participants in the program
about (1) why they had applied to the program, (2) their experience in the
program, (3) their experience after completing the program, (4) how the
program affected their careers, and (5) their suggestions about possible
improvements to the program. Project staff sent 862 surveys to current
and former scholars. The overall response rate was 49 percent.

The second survey, fielded in 2001, queried medical residents about
their interests in fellowship training in general and the Clinical Scholars
Program in particular. It elicited information from residents about (1) their
career goals and options; (2) whether they were considering applying to a
fellowship program after residency; (3) if so, the type and characteristics
of a fellowship program to which they might apply; and (4) personal or
other circumstances that will or may affect their career paths.

To avoid biasing the survey in regard to residents’ perceptions of the
program, the introduction to the survey described it as a survey about
“career decisions,” and the Clinical Scholars Program was mentioned as
one type of program to which residents might want to apply. Project staff
mailed 400 surveys to second-year residents identified through a list ob-
tained from the American Medical Association, and distributed another
5,380 surveys to 1,076 residency directors, asking them to request that
their second- and third-year residents complete and return them. The
fielding yielded 513 surveys from the targeted respondents (an 8.9 per-
cent response rate).

Products—Much useful information was gained, and the report fed
into a process that led to a major change in the program. However, the
response rate for the residents reflected the difficulty of gaining informa-
tion from people not in a program.

By querying clinical scholars on their career goals from all years of the
program some interesting trends could be seen (see Table 2).

Comment—These data, along with input from a national advisory
committee, were used to formulate major changes to the program, includ-
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TABLE 2 Career Goals at Entry into the Clinical Scholars Program by

Decade
1970s 1980s 1990s Current Total

Subject N=97 (%) N=121 (%) N=161 (%) N=45 (%) N=424 (%)
Primary Care 42 34 27 28 33

Policy 9 7 14 27 12

HSR 13 12 13 16 13

Public Health 12 9 7 2 8
Subspecialty 18 22 27 22 23

SOURCE: Showstack, J., A. A. Rothman, N. Greene. 2002. Final Report: Survey of the Market
for the Clinical Scholars Program, Institute for Health Policy Studies University of California,
May 9, 2002.

ing the reduction in the number of sites, addition of a leadership compo-
nent, and a focus on community participatory research.

John Showstack and Arlyss Anderson Rothman made these comments
in their report:

The data show clearly that many residents are unaware of possible op-
tions for fellowship training. Although the responses suggest that res-
idency faculty provide some information, it does not appear that
residency programs offer counseling for participants, and even basic
information about fellowship opportunities appears to reach only a
portion of residents. Among the subset of residents who are consider-
ing fellowship training the vast majority say they will choose a subspe-
cialty fellowship (and, presumably, leave primary care).

After devoting many years of education and training to the profession
of medicine, these bright young physicians appear to be fatigued, finan-
cially extended, and to have received little information regarding fel-
lowship training. In addition, fellowship programs appear to do little
marketing to inform and attract potential fellows, especially programs
for generalists. These characteristics may lead to small applicant pools
for generalist fellowships, and a group of talented young physicians
who make less than fully informed decisions regarding their future.
These data provide a strong framework and incentive for developing
fellowship marketing programs if there is a desire to increase the appli-
cant pool for a generalist or primary care fellowship.

USE OF EVALUATION DATA

A core issue for these, and all of the foundation’s human capital pro-
grams, is whether they really changed the career trajectory of the partici-
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pants. Do the best and the brightest need us? Can we ever really under-
stand the impact of these programs?

Although important, these questions are often sidestepped because of
a lack of information on the cohort that did not participate. The informa-
tion from the foundation’s evaluations is most often formative in nature
and used to help inform the next phase of the program. Sometimes that
includes major changes, but more often the program is fine-tuned to re-
flect what the staff learned from the evaluation.

Often, the foundation staff and Board of Trustees have multiple goals
for a scholars program. Generally, the interest in building a field with
trained scholars takes precedent over building leadership capacity within
a group of scholars, but these two goals most often coexist. This fact
provides a challenge for the evaluation team. Often, time needs to be
spent with foundation staff helping to articulate the major goals for the
program.

New Approaches

To improve the flow of information both to and from our alumni
scholars, RW]JF is in the process of establishing an online tracking initia-
tive. This project will establish a system that keeps information about
RWIF scholars and fellows up to date and available to both the national
program offices and the foundation. A Web-based system is being
planned that will query scholars/fellows once a year and be accessible
to program offices to update information throughout the year.

This information will be used to help identify topic areas that these
scholars are working in and hopefully the scholars in the foundation’s
current work. In addition, this information will allow the foundation to
track the career trajectories of this group of grantees. Consistent monitor-
ing of a few key variables over time (e.g., position, publications) will
provide tremendous insight into the impact of RWJF’s programs.
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Exploring Program Effects on Life
Sciences Faculty Diversity: Assessing
the Ford Foundation Postdoctoral
Fellowships for Minorities

Connie L. McNeely and Christine O’Brien

in the upper echelons of education in the United States, while re-

flecting basic societal biases and the status quo, represents a serious
challenge to the political, social, and economic vitality of the nation. More-
over, relative to practical, ethical, and intellectual issues, diversity is, in its
most fundamental guise, a scholarly and pedagogical principle, and the
extreme dearth of faculty diversity has been identified as detrimental to
the foundation of educational values. This lack of diversity has been re-
plete throughout academia but is especially acute in fields such as the life
sciences, physical sciences, engineering, and mathematics. Part of a highly
complex societal dynamic, this is no small problem that can be addressed
in any significant way through short-term thinking and superficial
policies.

Noting this critical problem, the Ford Foundation became a leader in
efforts to redress the situation and has served as an impetus and model to
other philanthropic organizations that also recognized the need for greater
diversity in higher education. The Ford Foundation Postdoctoral Fellow-
ships for Minorities were established in an effort to increase the presence
of underrepresented ethnic and racial groups in the professoriate in the
United States. To increase academic diversity and enrich tertiary cur-
ricula and participation nationwide, postdoctoral fellowships were of-
fered to academically promising individuals claiming primary ethnic or
racial identification with groups reflecting long-standing and severe un-
derrepresentation on the faculties of U.S. colleges and universities.

f ; tudies have repeatedly shown that the severe lack of social diversity

89
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How successful were such efforts in addressing the problems of insti-
tutional exclusion and restrictive educational practices in contemporary
U.S. colleges and universities? To what extent did the Ford Foundation
fellowship program help increase the racial and ethnic diversity of college
and university faculties? To what extent and how did the fellowships
affect recipients” professional outcomes? In other words, have recipients
of the Ford Foundation Postdoctoral Fellowships for Minorities been suc-
cessful in the pursuit of academic careers? Such questions are particularly
critical in an era of—despite evidence of significant and positive effects of
diversity on educational outcomes—increased attacks and challenges to
educational democracy and rights, withdrawal and cutting of resources,
and serious weakening of institutional will.

Accordingly, the National Research Council of the National Acad-
emies, which administered the fellowships on behalf of the Ford Founda-
tion, has initiated an assessment of the program and related outcomes,
which is the focus of this paper. After a brief overview of the postdoctoral
program, with particular reference to fellowships in the life sciences, vari-
ous aspects of programmatic success are delineated for use in under-
standing and framing the impact of fellowships. Building on that discus-
sion, an overview is then provided of current in-progress efforts to assess
the impact of the Ford Foundation fellowships in terms of recipient out-
comes. Considering the approach and type of information required for
program evaluation, particular attention is given to the type of data being
collected and the manner in which it will be used for determining pro-
grammatic and individual success.

THE POSTDOCTORAL PROGRAM

Although the focus here is on postdoctoral awards, the Ford Founda-
tion Postdoctoral Fellowships for Minorities also included awards at the
predoctoral and dissertation levels of graduate study, all aimed at the
ultimate goal of increasing the presence of underrepresented groups in
the U.S. professoriate. In 1979 the Fellowship Programs Office of the Na-
tional Research Council began administering the postdoctoral fellowships,
with awards first made in 1980, and in 1986 the program expanded to
include fellowships at the predoctoral and dissertation levels. Overall,
between 1980 and 2004 under the administration of the Fellowship Pro-
grams Office, 2,260 fellowships were awarded to academically promising
individuals who were U.S. citizens claiming primary ethnic or racial iden-
tification with groups reflecting long-standing and severe underrepre-
sentation on the faculties of U.S. colleges and universities—that is, Ameri-

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11646.html

LIFE SCIENCES FACULTY DIVERSITY 91

can Indian or Alaska Native, Native Pacific Islander, African American,
Mexican American, or Puerto Rican identification.!

The Ford Foundation Postdoctoral Fellowships for Minorities were
meant to support or lead to careers in academic teaching and research in
a wide variety of major disciplines and interdisciplinary fields spanning
the physical and life sciences, mathematics, behavioral and social sci-
ences, engineering, and humanities. They were awarded to individuals in
research-based fields of study who demonstrated superior scholarship
and showed greatest promise for future achievements as scholars, re-
searchers, and teachers in institutions of higher education, as determined
through a rigorous review process conducted by leading scholars in the
various fields. While the fellows” disciplinary areas were quite diverse, of
the 725 postdoctoral fellowships awarded during the 1980-2004 period,
126 (17 percent) went to individuals in the life sciences.?

In general, the postdoctoral fellows were encouraged to spend the
fellowship’s 9- or 12-month tenure at an institution other than the one
with which they were affiliated at the time of application, with a desig-
nated faculty member or other scholar serving as host. The fellowships
were awarded to support full-time, approved research at an appropriate
nonprofit institution of higher education or research, including universi-
ties, government or national laboratories, privately sponsored nonprofit
institutes, government-chartered research organizations, and centers for
advanced study. An institutional allowance also was provided to each
fellow’s employing institution after completion of the fellowship to assist
with the fellow’s continuing research expenses.

The Ford Foundation Postdoctoral Fellowships for Minorities were
“full-service” awards, providing direct and indirect resources for aca-
demic success in addition to basic financial support. These resources in-
cluded paid expenses to attend conferences of Ford fellows and a wide

IThe last year in which awards were made under the Ford Foundation Postdoctoral Fel-
lowship for Minorities Program was 2004. In 2005 the program was replaced by the Ford
Foundation Diversity Fellowships, open to all U.S. citizens regardless of ethnic or racial
background.

2The eligible fields of study in the life sciences encompassed a wide range of basic bio-
medical fields, including for example anatomy, bacteriology, biochemistry, biological im-
munology, biological sciences, biomedical engineering, biometrics and biostatistics, bio-
physics, biotechnology research, cell biology, chemistry, developmental biology/
embryology, endocrinology, environmental health, epidemiology, genetics, microbiology,
molecular biology, neuroscience, nutritional sciences, parasitology, physiology, toxicol-
ogy, and zoology.
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range of advisory and practical workshops and opportunities, such as
academic exchange sessions, peer and senior networking, mentor identi-
fication and relationship development, academic survival and strategiz-
ing, career planning and advancement, publication guidance, and pub-
lisher contacts and meetings.

These and other resources were provided as means by which the
fellows might better their odds for success.

THE MEANING OF SUCCESS

Relative to the primary fellowship goal of a diversified professoriate,
success is at once a progressive and multidimensional concept at both
individual and institutional levels of analysis. The term “progressive”
here is employed at first glance in reference to the individual fellow’s
progress along the academic career path—that is, to professional develop-
ment and advancement and degrees of success. Thus, for example, while
the overall goal may have been to diversify the professoriate, issues of
individual minority recruitment, retention, and promotion are fundamen-
tal determinants of success. Drawing from a relatively small pool of can-
didates in the first place, with few doctorates awarded to minorities in
general and substantially fewer awarded in the life sciences, the complex-
ion of initial hiring, employment conditions, and opportunities for and
rates of advancement (or not) is a crucial consideration in assessing out-
comes for these postdoctoral fellows. A highly simplified typical progres-
sion might entail, for example, initial hiring as a tenure-tracked assistant
professor, promotion to associate professor with tenure,® and tenured full
professor.

Alternatively, part-time and “off-ladder” positions such as lecturer
and some adjunct professorships are typically characterized as contingent
employment and dead ends relative to security of employment and pay
levels,* and these are increasingly the positions to which minority doctor-
ate holders are relegated.’ Therefore, while initial hiring might be consid-
ered a “quasi-success” or “partial success,” the instability and tenuous
employment conditions attending most lectureships are obstructions to
fully successful outcomes in terms of diversifying the professoriate. Few
holders of these types of positions can transition to tenure-track employ-
ment, at least not without changing institutions, which, over time, also
becomes increasingly difficult and unlikely.

3Associate professorships in some (particularly some Ivy League and some other elite
institutions) are not tenure eligible.

4See discussion of these types of positions in Bradley (2004).

5See discussion and data references in GESO (2005).
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Ford fellows tend to be high achievers. As consistently remarked by
fellowship review panels, the awardees typically reflected extremely high
levels of excellence, qualifications, accomplishments, and potential rela-
tive to otherwise comparable peers from all backgrounds at similar stages
in their careers. Note that these panels, particularly in the life sciences,
were themselves diverse, often constituted primarily by “mainstream”
academics (lest one charge bias in that regard). Frankly, while the goal for
review panel constitution was one of broad inclusion across all groups, if
for no other reason than limited numbers and availability, the pool of life
science reviewers necessarily reflected the mainstream population.

However, the “hiring field” itself is not necessarily level; that is, hir-
ing is not necessarily based on merit and achievement rather than ascrip-
tion, to the extent that fellowship support may not in the end open the
kind of doors expected or hoped for relative to academic acumen and
promise. Similar statements might be made about promotions. There have
been some suggestions that minority candidates with higher qualifica-
tions and degrees from prestigious institutions still are frequently passed
over for lesser candidates from other social backgrounds or are often
given less favorable terms of employment. Of course, for any given indi-
vidual, this may not be the case, with some individual minority scholars
receiving the “star treatment” (for a variety of reasons). However, the
issue here is one of general trends and patterns. What is the case for the
Ford fellows? Have they gone into academia as planned, and have they
progressed as expected? These are issues for investigation in assessing
fellowship outcomes.

Related to career progression is the multidimensional nature of suc-
cess, encompassing various evaluative and qualitative aspects of academic
employment in direct and indirect terms and which may or may not be
affected by a postdoctoral fellowship award. While for Ford’s primary
goal the ultimate positive result for individuals might be the accomplish-
ment of tenured full professorships, such outcomes can be affected by, for
example, the types of institutions, along with their rankings, in which
fellows typically find positions. Also, type and ranking of both employing
institution and of institutions from which degrees, particularly the doc-
torate, were conferred can affect the amount of “external currency” tied to
a position or individual, which also can translate into concrete profes-
sional rewards (or penalties). Moreover, different institutions require
heavier or lighter teaching loads, provide more or less research support,
expect more or less university and community service, and so forth, all of
which have implications for career achievement. In addition, the nature
and prestige of awards—including postdoctoral fellowships and their lo-
cations—can have a bearing on advancement, as can professional service.
Of premium importance for most faculty positions, of course, are publica-
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tions and the outlets in which they appear. In other words, success can be
determined along a variety of dimensions, including, among other things:

types and rankings of employing institutions,
types and rankings of degree-granting institutions,
employment conditions,

professional service and involvement,

interaction with students,

research opportunities and support, and
publications.

Also, as their careers progress or as a means of advancement, faculty
members might take on administrative positions (e.g., as center directors,
deans) while still maintaining their faculty status. The question then in
terms of success is whether such positions afford them any significant
decision-making power, leadership capacity, or other benefit. In addition,
the type, level, and quality of interaction with students, research opportu-
nities, and publication activities all affect the meaning and quality of
success for the individual, for the academy, and for society.

ASSESSMENT APPROACH

Given the progressive and multidimensional nature of success, de-
termining the impact of the foundation’s postdoctoral fellowships for
minorities must necessarily turn on a broad range of information and
accounts of fellowship awards and recipients. In addition to basic infor-
mation on the number of fellowships awarded and the disciplinary fields
in which they were awarded, and the relative numbers and proportions
of fellowship awards to individuals in each eligible underrepresented
group, further information is needed on fellowship recipient educational
background and attainment, their fellowship experience, and their pro-
fessional trajectories and development. Accordingly, answers to several
related questions are needed. For example:

* What proportion of fellows did in fact assume careers in academia?

* To what extent have the postdoctoral fellowships contributed to
the attainment of academic positions?

* To what extent have the postdoctoral fellowships contributed to
and/or supported tenure bids?

¢ Have fellows in certain disciplinary fields been more successful
than those in others?

¢ Have fellows in particular academic departments been more suc-
cessful than those in others?

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11646.html

LIFE SCIENCES FACULTY DIVERSITY 95

¢ Do fellows on the faculties of certain universities tend to be more
successful than those in others?

¢ How do fellows fare professionally relative to others both internal
and external to their reference groups?

These kinds of questions are consistent with the programmatic goals
of the fellowship program and reflect concerns regarding fellowship im-
pact and effectiveness. In other words, have fellows with completed post-
doctoral fellowships assumed careers in academia? While postdoctoral
fellowships were awarded to support the work of promising fellows in
order to help them obtain academic positions and/or tenure, to what
extent does this happen? Have fellows been more successful in some
fields than others? Do they tend to be more successful in some universi-
ties and some departments than others?

To answer such questions, a survey of postdoctoral fellows is being
conducted as part of a broader general survey of recipients of Ford fel-
lowships for minorities.

SURVEY PLAN

Beginning in 1993 and reported in 1995, a previous survey of Ford
postdoctoral fellowship recipients was conducted by the Fellowship Pro-
grams Office.® However, follow-up to this original survey has been in-
complete and sporadic at best, with no consistent or systematic efforts at
collecting relevant information or tracking fellows. Therefore, to capture
the progressive and multidimensional aspects of success for the indi-
vidual fellows and the resulting impact on their participation in the pro-
fessoriate, the General Survey of Ford Fellowship Recipients is being
conducted. Seeking answers to several questions that will provide data
for determining the impact of the program, the self-administered General
Survey, distributed online and via regular mail to 115 fellows who re-
ceived postdoctoral awards during the 1980-2004 period,” has been de-
signed to capture fundamental data on fellowship recipients, for example,

their educational backgrounds, trajectories, and outcomes;
demographic profiles;
doctorate disciplinary fields;

[ ]
L[]
L[]
e career paths, expectations, and outcomes;

6A survey of predoctoral and dissertation fellowship recipients was also conducted.
7A total of 2,088 surveys have been distributed to predoctoral, dissertation, and post-
doctoral fellowship recipients.
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® occupation and employment characteristics; and
¢ fellowship features, experiences, and related results.

Note that, where possible, related parts of the General Survey have
been constructed along the same lines of the 1995 survey instruments in
order to allow for direct comparability and extension of findings. Further-
more, several questions were developed according to the design and data
requests of the Survey of Doctorate Recipients from U.S. Universities,
which reports overall data on U.S. doctoral recipients. Thus, some com-
parison of Ford fellows survey outcomes with the broader population of
doctoral recipients will be possible. In addition, several other available
surveys are built on similar models and can provide valuable points of
comparison and contextualization for the General Survey findings. These
include, for example, the Survey of Doctorate Recipients from U.S. Uni-
versities, the Survey of National Science Foundation Minority Postdoc-
toral Research Fellows, the Gates Millennium Scholars Tracking and Lon-
gitudinal Survey, and the Merck Science Initiative Fellowship Survey.
(However, note that limitations are also expected, dictated by various
comparability problems, such as differing operationalization of demo-
graphic categories and time frames.)

ANALYSIS AND OUTCOMES

Overall, the expectation is that the data collected as part of the Gen-
eral Survey will be used in its most basic form to develop descriptive
statistics on the distribution of and relationship among the various ques-
tionnaire items. These items address the kinds of questions posed regard-
ing the characteristics of fellowship recipients, as discussed above, and
provide a basis for general fellowship and success assessments. Thus, a
wide variety of tables and figures presenting frequency distributions and
central tendencies, variation, and other relevant information will be pro-
duced as basic analytical offerings in terms of:

e the number of fellowships awarded;

¢ the number and relative proportions of fellowship awards in spe-
cific disciplinary fields;

® the number and relative proportions of fellowship awards to indi-
viduals in each eligible underrepresented group;

® the number and relative proportions of fellows who have (or have
not) assumed careers in academia;

e number of fellows in faculty positions relative to specific disciplin-
ary fields, departments, and universities;

e number of fellows holding tenured faculty positions relative to
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particular disciplinary fields, departments, and universities;

® levels and types of participation in supplemental Ford fellowship
activities;

¢ the extent to which postdoctoral fellowships contribute to the at-
tainment of academic positions; and

¢ the extent to which postdoctoral fellowships contribute to and sup-
port tenure bids.

In addition, drawing on data available from other surveys, such as
those previously mentioned, this information will be compared to like
groups receiving fellowships from other sources; to general populations
of minority graduate students, doctorates, and faculty members; and to
the overall U.S. professoriate and population of doctoral recipients. In
other words, fellowship recipient outcomes and success will be compared
relative to the progress of others along a variety of dimensions. Such
dimensions include, for example, relative educational achievement, insti-
tutions attended, demographic profiles, disciplinary fields, and career
goals and attainment. Simple contingency tables and cross tabulations
will enable controlling for interactive effects and will show the relative
associations and distributions of such items. Overall, these comparisons
will allow for a more detailed and contextualized depiction of Ford fel-
lowship recipient outcomes and relative success for evaluation purposes.

CONCLUDING COMMENTS

The General Survey of Ford Foundation Fellowships for Minorities
recipients will provide a basis for conducting surveys and tracking all
Ford fellowship recipients and for evaluating and comparing various pro-
grams and related changes over time. Also, while not the initial concern,
at some point more sophisticated analysis of the overall data might be
desirable.® In any case, individual interviews and focus groups, along
with institutional audits and other contextual assessments, are planned in
order to develop a finer-grained, more detailed, and textured depiction of
the outcomes and experiences of Ford Foundation Postdoctoral Fellow-
ships for Minorities recipients and of relative levels of programmatic suc-
cess. Following the survey, regular tracking of fellows will be instituted
for future assessments. Periodic analyses of curriculum vitae are also be-
ing considered as a means of evaluating career paths, productivity, and
service. In general, while fellowships operate and are applied at the indi-

8For example, factor and cluster analyses, logistical regression and multivariate analyses,
and event history analysis.
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vidual level, the hope is that, over time, they might have a cumulative
institutional effect and, in the case of the foundation’s fellowships for
minorities, will reflect and lead to an overall significant increase in the
diversity of the U.S. professoriate.
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involved in research training for medical students. The HHMI-NIH
Medical Research Scholars Program was established in 1985 as a
partnership with the National Institutes of Health (NIH) to provide an
opportunity for students from U.S. medical and dental schools to conduct
a full year of research at the NIH laboratories in Bethesda, Maryland.
Currently, 42 students are provided salary, travel and educational sup-
port, and research facilities. The students are housed in a facility on the
NIH campus that once was a convent for cloistered nuns; therefore the
program has become known as the “Cloister Program.” Its sister pro-
gram, the Research Training Fellowships for Medical Students program,
provides support for U.S. medical and dental students to conduct a year
of research at their home institution or nearly any other academic institu-
tion in the United States, except the NIH. The primary goal of both pro-
grams is to enhance the number and quality of physician-scientists in this
country, but HHMI is confident that the year of research experience will
also enhance the careers of the alumni who choose purely clinical careers.
As part of HHMI's ongoing program evaluation, both anonymous
and nonanonymous feedback is gathered from alumni regarding their
perceptions of the program at the beginning, during, and end of their
research training experiences. To determine the effectiveness of this pro-
gram, the career development of the former program participants is also
followed. Two major challenges hampering this effort are (1) the long
period between program participation and career initiation and (2) the

I l'lor over 20 years, the Howard Hughes Medical Institute has been
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natural “scattering” of participants after their involvement in our pro-
grams as they pursue further training. In addition, HHMI depends on its
alumni to voluntarily provide career information.

This paper describes the information collected about the alumni, the
method and verification of the collected information, and two approaches
used to assess HHMI programs.

DATA COLLECTED ON HHMI ALUMNI

The primary information collected from HHMI awardees, either at
the time of their award and in subsequent years, is:

e name (and any name changes thereafter) and social security
number;

® personal and professional addresses, e-mail, and telephone
numbers;

® permanent or parental addresses, telephone, and e-mail contact
information;

* medical school information and dates of matriculation and
graduation;
location and dates of residency and other training information;
professional appointments;
publications and awards;
research funding (NIH and other sources); and
curricula vitae.

MEANS OF DATA COLLECTION

This information is collected from a number of sources. The first is the
application materials, where permanent and current name and address
information as well as medical school entrance information is obtained. A
significant amount of immediately useful information about the program
is gained from end-of-year interviews and an anonymous online exit sur-
vey. While most of this information helps in evaluating and modifying
program elements, it provides limited information on awardee career
outcomes.

Subsequent to the end of the participants” involvement in the pro-
gram, HHMI begins to follow the career development and successes of
each individual. HHMI tried to follow each person through an annual
Web-based update survey that asks the individual to add or modify only
information that is new or changed. Unfortunately, this approach has had
only limited success, as a significant number of alumni are either unmoti-
vated or cannot find the time to complete the survey on an annual basis.
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To provide alumni with an incentive to supply updated information,
HHMI has recently begun to offer them its popular program alumni di-
rectory upon completion of the online survey.

A surprising amount of information on our alumni is collected from
informal interactions with them. These include national scientific meet-
ings, when they return to visit the program facilities, and during staff
recruitment trips. HHMI often initiates the contact, but occasionally
alumni will spontaneously contact program staff. Most recently, a Re-
gional HHMI Trainee Alumni Network was established in which alumni
from all HHMI graduate and medical research trainee programs are in-
vited to attend and meet each other at regional gatherings. HHMI at-
tempts to have program staff attend these events, which often include a
combination of scientific presentations and career development and net-
working opportunities for alumni. These meetings have been very infor-
mative and HHMI believes they will also increase participation in the
annual online updates. Finally, it has been found useful to congregate
alumni members into focus groups to solicit their input and evaluation
on specific issues. Similar to the involvement of individuals in the
alumni regional programs, the focus groups also seem to renew interest
in updating individual information.

Occasionally, contact is lost with some alumni. When this happens,
HHMI tries to relocate them using online search tools such as Google,
Web sites of state medical boards of licensure, medical school faculty
directories, hospital staff directories, and personal and practice Web
pages. On a few occasions commercial locator services have been used. In
short, numerous formal and informal tools have been used to determine
the career outcomes of HHMI alumni.

A TALE OF TWO ASSESSMENT APPROACHES

In recent years, HHMI has found it appropriate to evaluate
(1) whether the two programs have been successful in increasing the like-
lihood that alumni will become physician-scientists, (2) the level of suc-
cess attained by participants of each of the two programs, and (3) if the
outcomes of the two programs are different. This was done to help the
institute decide what, if any, changes should be made to either or both
programs to increase their effectiveness and to help institutional leader-
ship decide whether the programs were achieving their purpose and
should continue to be supported. Further, the institute wanted to inform
the research, medical, and medical education communities as to the suc-
cess or failure of the general paradigm these programs represent of “year-
out research training programs” as a model for training much-needed
physician-scientists.
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Approach #1: One approach was to enlist the aid of an independent
organization to evaluate the program through the level of success enjoyed
by alumni representing a segment of graduation years (1987-1995 and
1991-1995) of each HHMI program (1). These individuals were studied
because it was thought that enough time had passed to be able to deter-
mine if their early professional careers had been influenced by their pro-
gram. The approach was to compare the awardees of the two HHMI-
sponsored programs with Medical Science Training Program (MSTP) and
non-MSTP M.D.-Ph.D. graduates and general M.D. graduates. Assess-
ments were made employing logistic regression analyses to control for
academic and demographic variables (such as MCAT (Medical College
Admission Test) scores and medical school rank) that could influence the
selection to the various programs.

Results from the above study showed that, while women and under-
represented minorities were represented proportionately to their percent-
age in the overall pool of medical students in the two HHMI-sponsored
programs, they were not represented to the same degree in M.D.-Ph.D.
programs. The data also showed that alumni from the HHMI programs
were more likely or equally likely to receive a faculty appointment in a
medical school that had significant research responsibility. In addition,
they were as likely as non-MSTP M.D.-Ph.D. students to receive NIH
postdoctoral grant support (an indicator of future success at obtaining
NIH research support). This study concluded that the HHMI training
programs are “an attractive strategy for training physician-scientists”
(Fang and Meyer, 2003). Data for the analysis was obtained from the
Association of American Medical Colleges (AAMC) Medical Student da-
tabases, the AAMC Faculty Roster Database, and the Medline and CRISP
databases.

Approach #2: The second approach to evaluate the success of HHMI
program alumni was to utilize the data collected by Cloister staff from the
interactions described above. The results of the simple studies document-
ing the early careers of the former awardees are presented in Table 1.

The data in Table 1 show that alumni of the two HHMI programs are
essentially equivalent. Roughly 60 percent were engaged in research
10 years after participation in the programs and over 50 percent went on
to early careers in academic medicine. The data also show that 7 to 8
percent went on to study for a Ph.D. degree and that alumni of both
programs published an average of over one paper a year even through
their clinical training years. In addition, anecdotal testimonies were avail-
able from the accumulated information. The following quote is from an
alumnus who is an associate professor in a major eastern medical school:
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TABLE 1 Intramural Study of HHMI-Supported Medical Student
Research Training Programs, 1985-1992 Classes

99% Reporting
Classes 19851992 Med Fellows” Cloister
Currently doing research (25% or more of time) 59% 58%
Hold an academic appointment 52% 51%
Went on for Ph.D. 8% 7%
Work in industry 3% 5%
Average number of publications per year 1.2 1.1

“Med fellows program began in 1989.

It is not an overstatement to say that the Research Scholars Program
changed my career. Before entering the program, after my third year of
medical school, I was going to be a head and neck surgeon. Surgery was
exciting, interesting, and challenging. During my tenure in the laborato-
ry, I realized that science was the same. There is no doubt that my year
as a Research Scholar opened doors in both the medical and scientific
communities.

EVALUATION OF THE TWO APPROACHES
TO PROGRAM ASSESSMENT

Although both the internal and external program evaluations showed
both HHMI training efforts to be equivalent and effective, they present
differing views of the two programs and their relationship to other train-
ing opportunities. Because HHMI's internal program evaluation has such
detailed and up-to-date information on the career activities of alumni, it
provides quantitatively different information from the external evalua-
tion process that utilizes more publicly accessible information.

For instance, although the data were collected by both evaluations at
essentially the same time, the internal analysis identified over 306 publi-
cations by a cadre of alumni, whereas the external assessment identified
only 109 publications for the same group of individuals. A close look
showed a number of differences, including:

e Common names made it necessary to use author search criteria

that selected not only on the name of the individual but also the institu-
tion of affiliation used in the publication. This resulted in some publica-
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tions not being attributed to a particular alumnus if he or she published
using a slightly different institutional name or listed an institutional affili-
ation (such as a hospital or an institute) that differed from the institutional
affiliation of the individual’s “academic appointment” used in the elec-
tronic database search.

® Publications of some individuals were not found because some
alumni had changed their names due to marriage.

® QOccasionally, individual publications were not found because they
were attributed to an institution where the individual had a former affili-
ation rather than the current “academic appointment.”

* Apparently some publications were not attributed to the alumni
because the publication was identified with a collaborator rather than the
alumnus.

Discrepancies were also identified between the database-oriented ex-
ternal evaluation and the internally derived data in determining “faculty
positions” of alumni. The in-house-derived data obtained from program
files showed that for a group of program alumni, 85 had obtained a fac-
ulty position, while the data derived from the AAMC Faculty Roster
Schedule (FRS) found 75. The externally derived data were further com-
promised when it was found that of the 75 academic positions identified,
18 individuals had already left their positions and 28 attained faculty
positions had not yet been listed in the FRS database by the academic
institutions.

SUMMARY

Both the internal and external evaluations of the two HHMI medical
student research training programs indicate that the two programs are
successful and roughly equivalent. There are a number of advantages and
disadvantages for each approach to the evaluation of alumni success.

The external review process is inherently respected for its presumed
lack of bias and hence may have more external acceptance. Consequently,
such studies may have greater public impact. Furthermore, the use of
large databases such as those used in the study by Fang and Meyer allow
much more adjustment for confounding factors, comparisons with other
trainee populations, and powerful statistical analyses. Finally, the cost is
significantly less, is nonreoccurring, and requires relatively little institu-
tional staff effort.

Alternatively, the internal evaluation approach makes use of already-
existing alumni data, is likely to be more accurate and complete, and is
able to evaluate grant funding from non-NIH sources. However, for this
to be true, a major effort must be made to assure that the data collected are
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comprehensive and up to date. It was perceived that although the exter-
nal review was intellectually more rigorous, it appeared that decision-
makers evaluating the program saw the sophisticated statistical analyses
as too complicated and perhaps obfuscatory. The simple results and per-
sonal testaments provided by the less involved internal analyses seemed
to have more impact.
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dation (NSF) supports training for graduate students and post-

doctorals in basic biology. A distinction is made in the areas of
research for awards funded by NSF, and National Institutes of Health
(NIH) awards and duplicate submissions of proposals are not allowed
unless the applicants are young investigators. Awards made by NSF must
be framed in such a way that they can be categorized as basic biology.
NSF targets its awards to young investigators. For many young investiga-
tors, the research pipeline begins with an NSF award, followed by grants
from NIH.

NSF supports the research of individual scientists, but it also sup-
ports things like observatories and oceangoing vessels. NSF is in the busi-
ness of looking at the health of science across all fields and conducts
evaluations in many, many different ways. Frequently, these evaluations
are built into the programs or are congressionally mandated.

There are four aspects of NSF that constrain the agency’s ability to
conduct evaluations that are important to understanding evaluation ac-
tivities of the Directorate for Biological Sciences. The first is that NSF is
not a biomedical research agency. The Directorate for Biological Sciences
supports a broad range of biology, ecology, physiology, and some mo-
lecular and cellular biology but does not support biomedical research.
Biomedical research is the domain of the NIH. Data on its evaluation
efforts are reported elsewhere in this volume.

The second constraint to NSF’s ability to conduct evaluations is the

I I 1 he Directorate for Biological Sciences of the National Science Foun-
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necessity to obtain clearance from the Office of Management and Budget
(OMB). Part of the Paperwork Reduction Act of 1995 is designed to ensure
that government agencies do not burden the public with needless paper-
work. Consequently, with a few exceptions, any survey sent to the public
must go through a review by OMB that demonstrates that the data are not
already collected and the collection effort is not burdensome. The bad
part of OMB clearance is that it takes a long time, and this time must be
built into any evaluation plans. The good part is that NSF has staff that is
very talented at writing OMB clearance packages. Consequently, surveys
can be conducted as part of evaluation activities, but they can be expen-
sive and time-consuming.

The third constraint to NSF’s ability to conduct evaluations derives
from the Government Performance Results Act. GPRA requires a great
deal of input from program officers who review all the annual reports
they receive from grantees and synthesize highlights into nuggets. These
are written up as short paragraphs and submitted into the NSF database.
Each January this large number of nuggets is transmitted to the Congress
as part of a large package of materials to meet GPRA reporting require-
ments. At the same time, GPRA reporting is tied into NSF’s strategic
planning exercises. The NSF budget cycle is always three years in ad-
vance. Consequently, planning always looks three years in advance, but
the GRPR reports focus on how funds were allocated during the current
fiscal year. This disconnect between planning and reporting cycles ham-
pers NSF’s ability to conduct evaluations because there is not enough
time for outcomes to occur.

The final constraint to NSF’s ability to conduct evaluations is the
privacy act. The privacy act limits the collection of data, limits the use of
Social Security numbers as an identifier, and limits access to data col-
lected. While the privacy act does permit disclosure of personal informa-
tion for program evaluation, interpretation of the act is not consistent
across government agencies. Many agencies restrict the disclosure of per-
sonal data for nearly all reasons.

This paper describes one of the evaluations conducted by the Direc-
torate for Biological Sciences through a contract to SRI International to
examine outcomes and impacts of the Minority Postdoctoral Research
Fellowship (MPRF) program. This program was started in 1990 and is
still in operation. It is a postdoctoral fellowship program in (1) biologi-
cal sciences and (2) social and behavioral sciences and economics. The
goal of the program is to increase the number of underrepresented mi-
norities in leadership positions in the United States in academia, indus-
try, and government.

The number of applicants and awards in this program has been rela-
tively small, averaging 26 applications and 13 awards each year. By 2002
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NSF had vital information on 155 fellows, 96 percent of the total number
of all the fellowships awarded. NSF conducted a survey of the 155 fellows
and received responses from 131, for an 84.5 percent response rate. While
this response rate is exemplary, NSF maintains close contact with the
MPREF fellows, so a high response rate was expected. The objectives of the
evaluation were to (1) document the fellows’ career paths, (2) assess MPRF
program’s contribution, and (3) estimate the potential pool of persons
eligible for the MPRF program.

NSF wanted to quantify as well as possible all that it knew about the
fellows and elected to utilize a Web-based survey. Outcomes that were
examined included (1) a proposal history at both NIH and NSF, (2) a
publications record study, and (3) a history of education and employ-
ment. NSF wanted to know what the national pool of minority scientists
looked like and, because the numbers were small, was worried about the
ability to generalize.

Because the survey was divided into different components, everyone
who either formerly had had a fellowship or currently had one was sur-
veyed. In addition to the career development process, NSF wanted to
hear from fellows about the application process and their perceptions of
dealing with NSF so that the agency could make any improvements in the
application process. At NSF about 6,000 postdocs are funded each year on
research grants. Fewer than 200 are supported on fellowships. So, these
fellows are a very select group. One of the survey’s goals was to provide
insight into what NSF should be doing for the postdoctorals who are on
fellowships. As a first step, the agency wanted to better understand the
fellowship process to learn whether the things designed to impact posi-
tively on the fellows are really working.

The survey was well designed, and a lot of good comments were
received. This is not unexpected when you have given someone funding
for postgraduate training. Fellows are probably not going to say it wasn’t
a good experience. But when NSF analyzed the individual comments,
there was a lot to learn. The agency was looking for constructive criticism
and, while open to some negativity, most comments were pretty positive.

NSF found that the program was meeting its goals. Fellows’ current
institutional affiliations and their current positions were analyzed. In ad-
dition to survey responses, fellows” written comments in the survey were
examined. Also, fellows” subsequent success with NIH and NSF awards
was documented.

It is important to remember that the MPRF program has two parts: a
biological sciences part and a social and behavioral sciences and econom-
ics part. Most of the fellows are from the biological sciences (BIO fellows).
There are fewer social and behavioral science and economics fellows (SBE
fellows). NSF received surveys from 98 former BIO fellows and 18 former
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SBE fellows. The number of responses was very small for the SBE fellows,
but they were all employed in good positions (see Table 1).

Moreover, the fellows stated that the quality and the direction of their
research were aided by the fact that they had their own research grants.
This meant that instead of working on somebody else’s grant, they were
somewhat in control of their research agenda. In the long term, NSF be-
lieves that this independence may prove to be the most important aspect
of the award. The fellows mentioned that they increased their skills, con-
fidence, knowledge, and contacts as a result of their fellowships. Most
fellows said that the MPRF (1) helped their career, (2) helped develop
their professional expertise, and (3) helped improve the quality and direc-
tion of their research. They were proud to have been MPRF fellows and
would recommend the program to their colleagues and students.

In analyzing the written comments from fellows, five themes
emerged:

Fellows could pursue their own research interests.

They became much more qualified for research positions.

The worked with highly ranked researchers.

The program opened doors to professional networks.

It allowed them to lever fellowship prestige into starter grants.

The NIH and NSF databases were examined to document fellows’
success at obtaining grants. The fellows were very successful in their
efforts to obtain NSF grants. Many of the eligible BIO fellows submitted
proposals, and 37 were successful in getting one or more NSF awards.
These BIO fellows submitted 150 proposals and had a funding success
rate of 48 percent. An additional four (out of nine) fellows received CA-
REER awards. Nearly all eligible SBE fellows submitted proposals to NSF,
and they had a 55 percent success rate. These included one CAREER
award and one ADVANCE award.

TABLE 1 Current Employment of Former BIO and SBE Fellows

Current Employment BIO Fellows SBE Fellows
Major Research University 35 12

Other University or Medical School 37 4

Private Sector 19 2

Federal Agency 7 0

Total 98 18
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NSF was concerned that the number of applications has not been
increasing. It was good to see that fellows are recommending the MPRF
program to their students and colleagues. However, the national pool of
minority scientists is so low that not much of an increase in applications is
expected. The number of minority doctorates in the biological sciences
grew slowly from 139 in 1989 to 320 in 2000. During this interval 2,822
biological science doctorates were awarded to minorities (an average of
235 per year); 1,898 of them sought postdoctoral support; and the MPRF
program supported 10.6 percent of these postdoctorals. The numbers are
similar for SBE doctorates. Between 1989 and 2000, the number of doctor-
ates in social and behavioral sciences and economics awarded to minori-
ties increased from 264 to 514. During this interval 4,703 doctorates were
awarded to minorities in SBE fields (an average of 392 per year); 921
sought postdoctoral support, and 4.7 percent of them were supported by
the MPRF program.

The success rates for fellows in the MPRF program were high. The
problem, of course, is that there was no comparison group. It was difficult
enough getting data on the study group, since the numbers were so small.
But the success rates were good, and NSF considers the MPRF to be an
exemplary program.
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development programs needed to carry out its principal statutory

responsibility: to support a high-quality national biomedical re-
search enterprise. In earlier times, NIH had additional responsibility to
increase the supply of well-trained manpower in emerging clinical
specialties.

The information presented here focuses extramurally. There are also
training programs and experiences in NIH’s own clinics and campus labo-
ratories, the intramural program. But the vast majority of the manpower
development is supported and conducted in extramural settings, such as
degree-granting universities and affiliated training hospitals. Formal
training programs and fellowship and career development applications
are evaluated and awarded based on merit by the NIH peer review sys-
tem. Much training is conducted in the course of research studies sup-
ported, similarly, after competitive peer review.

The effectiveness of many of NIH’s training and career development
programs can be evaluated because NIH receives and keeps records of
who the individual trainees are. The careers and productivity of the un-
known students and postdoctorals supported by research grants—a num-
ber estimated to be about twice the number of programmatically sup-
ported postdoctorals—cannot yet be examined.

I I 1 he National Institutes of Health (NIH) supports various manpower
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CONTEXT OF EVALUATION

Evaluation of training and career development is one aspect of a long-
standing program of financial incentives in support of good management
practices at NIH. The original “One Percent Set-aside” was established to
provide extra resources to managers and administrators to conduct inde-
pendent assessments of how well their programs work. For many pro-
grams, this is a challenge. For training programs it is somewhat straight-
forward. The goals are clearer than for research centers and programs:
Training programs are expected to produce scientists who can compete,
and compete successfully, for research support and who develop and
publish new knowledge and discover and test new treatments for human
disorders.

There is an additional strong incentive to evaluate our training pro-
grams within the context of the labor market: Congress tells the NIH to do
this. Since 1974 the NIH has been required to ask the National Academies
to establish the level of need for training of biomedical and behavioral
researchers to keep this enterprise going. In the past 30 years, the Na-
tional Academy of Sciences (NAS) has delivered 11 such reports, and the
twelfth is being birthed right now. In addition to recommendations and
justifications for the number of trainees NIH should be supporting, the
academy has conducted or encouraged separate studies of the outcomes
of these programs. The academy has also experimented with various
mathematical models to build its understanding of the dynamics of the
workforce.

But NIH has supported many more studies, reviews, and task forces
over the years to see how it is doing and what should be done differently.
NIH typically does not focus on the achievements of individual scholars
but on aggregate statistics describing the training experiences or settings
and subsequent careers of groups of new scientists.

This paper describes some of the data resources NIH has developed
and a few examples of how they are used to evaluate the influence or
productivity of the training programs, both longitudinally and retrospec-
tively, and examines some characteristics of NIH's training and workforce.
Some data shortcomings and emerging difficulties will be mentioned, as
well as the need for additional data resources.

Here are some important data, provided by the Office of Extramural
Research, that show the size of NIH’s known research training enterprise:

First, the numbers of trainees and fellows annually since 1976 are
seen in Figure 1. There has been a gradual and persistent increase in the
number of trainees during the past 25 years. In addition, the ratio of
predoctoral to postdoctoral awards has increased slightly, from roughly
50 percent predoctoral awards in 1980 to 57 percent predoctoral awards
in 2004.
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*ADAMHA merged with NIH in October 1992.

FIGURE1 Total number of predoctoral and postdoctoral positions on NIH train-
ing grants and fellowships? (fiscal years 1976-2004).
2ADAMHA merged with NIH in October 1992.

Second, the relative numbers of trainees and fellows in predoctoral
and postdoctoral positions in 2004 are seen in Figure 2. The ratio of post-
doctoral fellowships to traineeships is considerably higher than it is for
predoctoral training awards.

Finally, the FY 2005 budget for traineeships, fellowships, and career
development activities was $1.376 million, out of a total NIH budget of
$28.6 billion. For traineeships and fellowships (T and F awards) the bud-

10,000 1,202
9,000 122%
8,000
7,000
6,000
5,000 8,642
4,000 87.8%
3,000
2,000
1,000

M Fellowships

[ Training
Grants 1,596
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78.6%

Predoctoral Positions Postdoctoral Positions

FIGURE 2 Predoctoral and postdoctoral research training positions on NIH train-
ing grants and fellowships fiscal year 2004.
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geted amount was $762 million, and for career awards (K awards) the
budgeted amount was $614 million.

It is “known” training enterprise, because a system is under develop-
ment to identify the people in training with support from research grants.
The departmental survey of graduate students and postdoctorals in sci-
ence and engineering suggests this group is twice as large as the formal
training group, but it is assumed that many are the same people at later
stages of their training.

EVALUATION RESOURCES AND PERSPECTIVES

Trainee and fellowship appointment records are extracted from the
NIH grants management and reporting systems (see Table 1) and com-
piled into a separate system of records known as the Trainee and Fellows
File, or TFF. The multiple training and fellowship appointment records
for each individual scholar, for all years and institutions where he or she
may have been supported, are combined into one set of records that can
be summarized and linked to other files. Similarly, all of the NIH grant
application records are sorted by applicant into the Consolidated Grant
Applicant File, or CGAF. These files were first created as part of an NAS
research project in the early 1970s and have been refined and updated
annually ever since. The files are linked so that the sum of the training
experiences NIH supported and the grant applications and awards record
of each person can be known. The utility of this combined resource should
be obvious, and some simple examples of its use will be given. There are
some inherent uncertainties and inaccuracies to minimize, but restructur-
ing of the data outside the management systems simplifies analysis.

There are other data resources that are useful for evaluation of NIH’s
programs. In collaboration with the National Science Foundation (NSF)
and other federal agencies, NIH supports the Survey of Earned Doctor-
ates, which adds annually to the Doctorate Records File, or DRF, and the
biennial Survey of Doctorate Recipients, or SDR, tracking the careers of a
20 percent longitudinal sample of all Ph.D.s awarded in the United States.

TABLE 1 Evaluation Databases Available to NIH Evaluation Databases

e TFF—Trainee and Fellows File

¢ CGAF—Consolidated Grant Application File
e DRF—Doctorate Records File

e SDR—Survey of Doctorate Recipients

e FRS—(Medical) Faculty Roster System
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The DRF and SDR are linked to the CGAF and TFF, thus enabling the
comparison and cleaning of some data fields and the extraction of se-
lected data sets for specific analyses and studies. Additionally, the Fac-
ulty Roster System from the Association of American Medical Schools is
cross-linked with the above files, adding faculty career development to
the outcomes, which can be relatively easily tracked for many NIH train-
ees, fellows, and career award recipients.

SOME USES OF THE EVALUATION DATABASES

Counting Groups and Subgroups

One way these databases are used is to simply count the numbers of
people involved and observe how the numbers change over time. Do the
numbers match the program’s goals or expectations? How many M.D.s
are supported as fellows or on training grants (see Figure 3)? How many
Ph.D. trainees and fellows (see Figure 4)? The sorted files allow us to
count people, rather than positions. Each trainee is tallied only in the first
year of training. Figures 3 and 4 show the number of M.D. and Ph.D.
trainees and fellows supported from 1965 to 1994.

Parenthetically, it should be said that these graphs are out of date. A
comprehensive set of tables and graphs used to be prepared annually, but
for some reason, this simple procedure was discontinued after 1996. The

4,500
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2,700

Number

1,800

M.D. Trainees

900
M.D. Fellows

1965 1970 1975 1980 1985 1990

First Fiscal Year of Training

FIGURE 3 Number of M.D. postdoctoral trainees and fellows with nine or more
months of training support of first fiscal year of training 1965 to 1994.
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FIGURE 4 Number of Ph.D. postdoctoral trainees and fellow with nine or more
months of training by first FY of training 1965 to 1994.

capability is still there for all of NIH or for any single institute or center
that may want to do it.

Second, these databases can be used to examine trainees and fellows
longitudinally. Figures 5 and 6 show the percentage of these people,
counted once each (arbitrarily, in the first year they were supported) to see

60

45

Percent

—e— MD Trainces
—8-MD Fellows
—a— PhD Trainees
~e— PhD Fellows

1965 1970 1975 1980 1985

First Fiscal Year of Training

FIGURE 5 M.D. and Ph.D. postdoctorals: KRUMP application rates by first fiscal
year and training in 1965 and 1988.
SOURCE: Consolidated Grant Applicant File and Fellow File.
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FIGURE 6 M.D. and Ph.D. postdoctorals: KRUMP application rates by first fiscal
year and training in 1965 and 1988.

how many eventually applied for a grant or received a grant. M.D.s sup-
ported on training grants did not do so well, and corrective action was
taken. Missing from these tallies, ironically, were individuals who worked
at the NIH and did not have to apply for “extramural” funding. Now,
there is finally a new database of intramural staff.

There are many ways to count first-time grant applicants. In this case
only first time RO1 grant applications were counted (see Figure 7). Some-
times the first K or R or U or M or P activity applications are counted. Once
identified, these newest members of the grant applicant pool can be ex-
amined, and retrospectively, the importance of NIH's training programs
in sustaining and regenerating the bioscience workforce—and whether
this self-renewal is changing—can be observed.

Retrospectively, new entrants to the pool of grant applicants can be
viewed, and how many received NIH training support can be assessed
(see Figure 8).

To the extent the gender and ethnicity data are complete and accu-
rate, subpopulations of trainees can be examined to assess, for example, if
women trainees have fared differently from men in being awarded re-
search grants (see Figure 9).

An analysis done in 1983 observed that the total number of months of
training received by M.D.s correlated with their subsequent participation
in research. This was not the case for Ph.D.s. This issue was discussed by
the NIH Director’s Advisory Committee, and new directives were issued
by Dr. James Wyngaarden to urge the selection of M.D. trainees who were
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FIGURE 7 Number of first-time R01 applicants by fiscal year of first application
and degree: 1965 to 1994.
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FIGURE 8 First-time R0O1 applicants and first-time R0O1 Awardees: percentage of
Ph.D.s with prior research training by fiscal year 1965 to 1994.
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FIGURE 9 Ph.D. postdoctoral fellows: KRUMP award rates by first fiscal year of
training and gender 1965 to 1988.

willing to receive at least two years of training for research. Also, new
physician-scientist award programs were subsequently introduced in the
K series.

OTHER MEASURABLE OUTCOMES OF RESEARCH TRAINING
AND COMPARISON GROUPS

Becoming an active member of the community of NIH grant-sup-
ported bioscience scholars is one countable career outcome, but it is not
the only measurable, positive outcome. And sizable numbers of people
make this achievement without the benefit of NIH-supported training.
Additional measurements were taken in the more comprehensive evalua-
tions of the impact of NIH predoctoral and postdoctoral programs, con-
ducted in the 1980s by NAS and NIH (Coggeshall and Brown, 1984; Gar-
rison and Brown, 1986) and by NIH in this decade with help from Pion
(2001; Pion et al., in progress). Additional measures were observed, in-
cluding time to complete training and earn the degree, pursuit of further
(postdoctoral) training, working in a tenure-track position, ratings of the
employing institution, application for NSF or other non-NIH grant, num-
bers of publications, and numbers of citations to published articles

Furthermore, the achievements of NIH-supported trainees and fel-
lows are compared with scholars who did not receive NIH training funds
but who were (1) at the same departments/institutions, or (2) at depart-
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TABLE 2 Overview of Early Career Outcomes and Group Comparisons
in the Biomedical Sciences

Observed More Progress on Outcome for
Results NRSA Trainess and Fellows vs.
NRSA Ph.D.s Non-NIH
Outcome Trainees NIH Training Non-NIH

(Ph.D. Cohorts of Interest) and Fellows Training Institutions NIH Institutions

Less time (in years) to 6.5 6.9 7.0
complete Ph.D.

Perecent who pursued 77.9 59.9 47.6
postdoctoral training
(1981-1990)

Percent who were 87.2 77.2 72.3 + +
working in a research
career position in 1995
(1981-1988)

Percent with an 39.3 29.1 32.0 +
academic, tenure-line
position

Percent employed by a 37.0 23.4 15.9 + +
top-ranked academic
institution

Percent who applied for  46.3 35.0 26.3 + +
one or more NIH/NSF
grants (1981-1988)

Percent awarded a grant  66.8 55.0 47.0 +
(of those who applied)

Average number of 12.8 9.7 8.9 + +
post-Ph.D. journal
publications per
individual (1981-1982)

Average citations to 28.5 24.7 18.9 + +
published articles per
individual (1981-1982)

NOTE: A “+” indicates that the observed differences (unadjusted) were significant and in
the direction where NRSAA trainees and fellows outperformed their comparison group
counterparts in favorable ways. Enclosing the “+” in a box indicates that NRSA predoctoral
support was found to be statistically significant in helping to explain the observed differ-
ences, after adjusting for the influence of other variables.
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ments/institutions that did not have NIH training grants. In such com-
parisons those anointed by NIH frequently performed somewhat better,
as can be seen in Table 2

MENTORED CAREER DEVELOPMENT AWARDS

Career development awards were tallied in the training column be-
fore the National Research Service Award (NRSA) authority was estab-
lished in 1974, and they have been largely overlooked in subsequent as-
sessments of NIH training needs and programs. Nevertheless, there were
excellent evaluations of career-enhancing fellowships such as the Markle
Scholars program (Strickland and Strickland, 1976), the Hartford fellow-
ships (a companion report by Carter, Robyn, and Singer of RAND was
released in 1983), and the NIH Research Career Development Award
(RCDA) program (Carter et al., 1987).

The goals of career development awards are mostly the same as for
training and the outcomes and trends can be measured, as shown in
Figure 10. The apparent decrease in subsequent grant applications by re-
cent cohorts is an artifact of the limited time available to apply for them.
NIH is now in the planning stages of a comprehensive assessment of the
multiple career development programs.

Outcome Patterns for Selected Career Awardees
(K01, K07, K08, K20, K21, K22, K23, K25)

Got K; Applied,
Got Later Award

= Got K; Applied,
No Later Award

[ Got K; Nothing More

Career Award Cohort

FIGURE 10 Mentored career development awards: outcome patterns.
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NEED FOR DATA MAINTENANCE AND IMPROVEMENT

NIH has done much, and for years it has wanted to do more. Each
new major report from NAS calls for more data, but there have been
persistent difficulties, and some new difficulties have emerged as well.
Knowledgeable staff retire; personnel have not been replaced; and new
responsibilities are added. There are several additional needs and con-
cerns. Some of these are:

* degree/data quality issues;

® cost-benefit comparisons of training/career activities;

¢ data capture improvement (e.g., “program” Ks and nonprincipal
investigator personnel on research grants);

e SDR-like tracking for researcher M.D.s, R.N.s and D.D.S:s, as well
as for foreign-earned Ph.D.s;

¢ collaboration between NIH outside organizations with similar ca-
reer development evaluation interests (e.g. HHMI); and

* new data access/privacy issues.

NIH leadership is becoming aware of these issues and is likely to
address them to improve evaluation of its research training portfolio.
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Workshop Agenda

THE NATIONAL RESEARCH COUNCIL/THE NATIONAL ACADEMIES
Policy and Global Affairs Division
Board on Higher Education and Workforce
Workshop on:
Enhancing Philanthropy’s Support of Biomedical Scientists:
The Role of Evaluation
June 13, 2005
Keck Meeting Room 101

8:30-8:40 am  Welcome
Lee Sechrest, Committee for the Evaluation of the
Lucille P. Markey Charitable Trust Programs in
Biomedical Sciences

8:40-9:10 am  Session 1—Evaluation of the Lucille P. Markey
Charitable Trust’s Scholars Program
Krystyna Isaacs, Independent Consultant for the
Lucille P. Markey Charitable Trust

9:10-9:40 am  Discussion
Virginia Weldon, Committee for the Evaluation of
the Lucille P. Markey Charitable Trust Programs in
Biomedical Sciences

9:40-10:10 am Break

10:10-11:30 am Session 2—Evaluations of Programs Supporting
Biomedical Scientists Funded by Philanthropies
Jessica Fanzo, Doris Duke Charitable Foundation
Connie McNeely and Christine O’Brien, The National
Academies for the Ford Foundation Fellowships
Martin Ionescu-Pioggia, Burroughs Wellcome Fund
Douglas Fambrough, Searle Scholars Program
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11:30-12:00
Noon

12:00-1:00 pm

1:00-2:00 pm

2:00-2:30 pm

2:30-2:50 pm

2:50-3:50 pm

3:50-4:20 pm

4:20-4:30 pm

Discussion
Elaine Gallin, Committee for the Evaluation of the
Lucille P. Markey Charitable Trust Programs in
Biomedical Sciences

Lunch

Session 3—Evaluations of Programs Supporting
Scientists in Specific Content Areas
Ralph Vogler, American Cancer Society
Patricia Hinton, American Heart Association
Nancy Fishman, Robert Wood Johnson Foundation

Discussion
Mary-Lou Pardue, Committee for the Evaluation of
the Lucille P. Markey Charitable Trust Programs in
Biomedical Sciences

Break

Session 4—Evaluations of Large Programs that Support
Biomedical Scientists

Chuck Sherman, National Institutes of Health

Carter Kimsey, National Science Foundation

Bill Galey, Howard Hughes Medical Institute

Discussion
Georgine Pion, Committee for the Evaluation of the
Lucille P. Markey Charitable Trust Programs in
Biomedical Sciences

Final Comments
Lee Sechrest, Committee for the Evaluation of the
Lucille P. Markey Charitable Trust Programs in
Biomedical Sciences
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of Workshop Speakers

Douglas M. Fambrough, Ph.D., has been scientific director of the Searle
Scholars Program since 1996. He served on its advisory board from 1980,
the year the program was established, until 1984. Dr. Fambrough is also
professor of biology at the Johns Hopkins University, where he teaches
introductory biology and courses in cellular and molecular neuroscience.
Previously he was a staff member at the Carnegie Institution of Washing-
ton, Department of Embryology. Research in Dr. Fambrough'’s laboratory
has focused on the characterization of membrane proteins, including ion
transporters, receptors, and lysosomal membrane proteins, research that
has received two Javitz Neuroscience Awards from the National Insti-
tutes of Health (NIH). He has served on the advisory board of the Muscu-
lar Dystrophy Association and on many editorial boards, including Physi-
ological Reviews, Current Topics in Membranes, and, most recently, Cell
Biology Education. He is a past president of the Society of General Physi-
ologists and a councillor of the American Society for Cell Biology. He
received his Ph.D. in biochemistry from the California Institute of Tech-
nology in 1968.

Jessica C. Fanzo, Ph.D., has been a program officer for medical research at
the Doris Duke Charitable Foundation since May 2004. She received her
Ph.D. in interdisciplinary sciences from the University of Arizona. Her
research focused on the role of p53, an important tumor suppressor gene
in human cancers. In 2000, Dr. Fanzo began a postdoctoral fellowship in
immunology at Columbia University in the Department of Molecular
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Medicine. Her research focused primarily on autoimmunity. During her
postdoc, Dr. Fanzo received a Stephen I. Morse fellowship and an Immu-
nology Training Grant from the National Institutes of Health (NIH).

Nancy Fishman, M.P.H., is an evaluation officer in the Research and
Evaluation Unit at the Robert Wood Johnson Foundation. Ms. Fishman's
portfolio of evaluation/assessment grants covers a wide range of health
and health care topics reflecting the foundation’s mission. In addition, she
is a member of the Nursing and Human Capital Teams. She is a program
officer for a number of grants, reflecting her interest in issues related to
increased community capacity for long-term care for the elderly; this in-
cludes the cash and counseling program. Prior to joining the Foundation
in 1997, she worked as a research specialist at the University of Pitts-
burgh, Graduate School of Public Health. During her time in Pittsburgh,
she worked as program director for a community outreach, education,
and research project on cancer screening and as project coordinator at the
Epidemiologic Data Center on a number of National Institutes of Health
(NIH)—funded registries and clinical trials in the area of cardiovascular
research. Ms. Fishman holds an M.P.H. in epidemiology from the Univer-
sity of Massachusetts at Amherst and a B.S. in nursing from the Univer-
sity of Connecticut.

Amy L. Francis, Ph.D,, is the scientific director of the Damon Runyon
Cancer Research Foundation. She currently oversees all three of the
foundation’s grant programs, which include postdoctoral, young inves-
tigator, and clinical investigator awards in cancer research. She served
as senior science editor at The Scientist magazine prior to joining the
foundation in 2000. Dr. Francis is a graduate of Vassar College (B.A.,
biochemistry, 1990) and Yale University (Ph.D., molecular biophysics
and biochemistry, 1997). She completed postdoctoral training at the
University of Pennsylvania.

William Galey, Ph.D., is director of Graduate and Medical Education
Programs at Howard Hughes Medical Institute in Chevy Chase, Mary-
land. As a director in Grants and Special Programs at HHMI, he over-
sees the institute’s two research training programs for medical and den-
tal students. Dr. Galey also directs HHMI's efforts in graduate studies,
including the Predoctoral Fellowship Program, the institute’s involve-
ment in laboratory management training and advanced biological sci-
ence courses in partnership with leading nonprofit organizations such
as Cold Spring Harbor Laboratories and the Woods Hole Marine Bio-
logical Laboratory. Dr. Galey has developed and directs HHMI's new
initiative “Med to Grad,” aimed at bringing a better understanding of
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medicine and pathobiology to Ph.D. graduate education in the biomedi-
cal sciences. He also leads the institute’s involvement in the new HHMI-
NIBIB Interfaces Initiative for Interdisciplinary Graduate Research
Training. The goal of this new partnership with NIH is to stimulate the
development of training of biomedical scientists at the interface with
the physical, mathematical, or computational sciences. After a brief pe-
riod in the pharmaceutical industry, Dr. Galey joined the University of
New Mexico School of Medicine where he taught physiology to medi-
cal, graduate, and allied health students; conducted research; and held
various administrative positions for over 30 years before joining HHMI
in 2002. At UNM he served as associate dean of graduate studies and
interim associate dean for research. As an educator, Dr. Galey has been
involved in the development and dissemination of innovative method-
ologies in medical education and has directed Ph.D. and M.D.-Ph.D.
programs in the biomedical sciences. He has been active in professional
organizations working to improve elementary science education and en-
hancing the graduate education opportunities for members of under-
represented groups. Dr Galey holds a Ph.D. from the University of Or-
egon Medical School and was a fellow of Harvard University.

Patricia C. Hinton is director of research administration and information
services for the American Heart Association. Prior to joining the AHA in
1983, Ms. Hinton held research associate positions at the University of
Michigan’s Center for Human Growth and Development and the School
of Public Health. In her current position she is responsible for administra-
tion of the association’s national research program and for providing
management services for seven of 12 AHA affiliate research programs.
Beginning in 1988, she led the AHA’s development of a research program
evaluation plan. Since 1997 she has spearheaded the Association’s adop-
tion of electronic research administration, including Web-based promo-
tion, application submission, peer review and postaward administration.
She also oversees the management of the association’s CRM database for
science professionals and assists in coordinating the professional mem-
bership program. She holds an M.A. in anthropology and an M.S. in
statistics from the University of Tennessee.

Martin Ionescu-Pioggia, Ph.D., is a senior program officer for the Bur-
roughs Wellcome Fund. He joined BWF in 1994 and manages career
awards in the biomedical sciences, initiatives in outcome evaluation,
and postdoctoral and faculty career development. He completed pre-
and postdoctoral research fellowships at McLean Hospital and Harvard
Medical School, where he served as associate project director for sub-
stance abuse research. Before joining BWF, he taught psychology at the
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University of North Carolina, Chapel Hill, from 1980 to 1983. From 1983
to 1994 he worked at the pharmaceutical firm Burroughs Wellcome
Company as a clinical research scientist in the neurosciences developing
antidepressants and antiepileptics, and as a medical liaison to market-
ing. He currently holds faculty appointments at McLean Hospital-
Harvard Medical School and Duke University Medical School. With
Maryrose Franko at HHMI, he conceived and developed the 2002 and
2005 BWF-HHMI Courses in Laboratory Management (www.hhmi.org/
labmanagement) and the Science Next Wave Career Development Center
(www.nextwave.sciencemag.org). Dr. Ionescu-Pioggia received his Ph.D. in
clinical psychology from the University of North Carolina, Chapel Hill,
in 1985.

Krystyna R. Isaacs, Ph.D., has been a program development and evalu-
ation consultant since 1998. Her current and past clients include the
Howard Hughes Medical Institute (HHMI), the American Association
for the Advancement of Science (AAAS), the Federation of Associations
and Societies of Experimental Biology (FASEB), the National Academy
of Sciences (NAS), and JGPerpich, LLC. In a joint project with HHMI
and AAAS, she developed a database and supervised the design of the
Web interface for the Undergraduate GrantsNet initiative, and she ad-
vised on the design of the AAAS Minority Scientists Network. She de-
signed the pre- and postworkshop assessment of the 2005 FASEB Indi-
vidual Development Plan workshop. Recently she conducted the 2002
Burroughs Wellcome Fund/HHMI Lab Management course evaluation
and has completed several evaluations for other HHMI graduate pro-
grams. Dr. Isaacs is presently managing program development and
evaluation with regard to the National Institute for Mental Health
(NIMH) International Virtual Collaboratory at JGPerpich, LLC. She con-
ducted the in-depth interviews with former Markey scholars and is as-
sisting in drafting a summary report as part of the National Research
Council’s assessment of the Lucille P. Markey Charitable Trust Scholars
program. After completing a postdoc at NIMH in neurodegeneration,
she took a position in the HHMI International Program as a program
administrator. She graduated from Williams College in 1984 with a B.A.
in biopsychology and earned a Ph.D. in neuroscience from the Univer-
sity of Illinois, Urbana-Champaign, in 1992.

Carter Kimsey is a program manager in the Directorate for Biological
Sciences at the National Science Foundation (NSF). In the directorate, she
has served as a program officer for several programs, including metabolic
biology, integrative biology, and, for the past 10 years, postdoctoral fel-
lowships in biology. During this time she has managed programs in plant
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biology, molecular evolution, biosciences related to the environment, bio-
logical informatics, and NSF’s longest-running postdoctoral fellowship
program for underrepresented minorities. Before joining NSF, Ms. Kimsey
worked for the U.S. Department of Agriculture at Beltsville and for the
Environmental Protection Agency. She received an M.S. in biochemistry
from the University of Illinois.

Connie L. McNeely, Ph.D., is an associate professor of public policy at
George Mason University. She also serves as associate director in the
Fellowships Office of the National Academies and is active in several
professional associations, including the Comparative and International
Education Society, the Association for Public Policy Analysis and Man-
agement, the International Studies Association, the American Sociologi-
cal Association, and the Law and Society Association. Her research and
teaching address various aspects of organizational behavior; education;
technology and society; politics; race, ethnicity, and nation; and culture.
As reflected in her book Constructing the Nation-State: International Organi-
zation and Prescriptive Action, part of her work has engaged issues related
to the development of and challenges to the nation-state system and to
questions of international interaction and organization in general. She is
currently working on a larger initiative on democratizing education in the
United States and elsewhere. She received her Ph.D. in sociology from
Stanford University.

Christine O’Brien is a program supervisor at the National Research Coun-
cil (NRC) with administrative responsibility for the Ford Foundation’s
diversity fellowships at the predoctoral, dissertation, and postdoctoral
levels. She has been involved in the administration of federally and pri-
vately funded programs managed by the Fellowship Office of the NRC
since 1974. She cofounded the Fellowship Roundtable, an NRC-based
organization that brings together over 50 administrators of fellowship
programs twice yearly to discuss topics of interest to them and to the
graduate community at large. The roundtable has hosted presentations
on stipend levels, transitions to diversity programs, federal funding for
fellowship programs, visa issues for sponsors of international programs,
and other issues of importance to fellowship administrators.

Chuck Sherman, Ph.D,, is acting director, of the Office of Evaluation,
Office of Science Policy, Office of the Director, National Institutes of
Health (NIH). He has been conducting evaluation and policy studies in
Washington D.C. for 30 years, starting at the National Research Council
in 1975 on the staff of the National Board on Graduate Education and
briefly on the Study of National Needs for Biomedical and Behavioral
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Research Personnel. For the next seven years, he worked at the Associa-
tion of American Medical Colleges in the Division of Operational Studies
(with the institutional and faculty databases) and in the Division of Bio-
medical Research, studying faculty career patterns and evaluating the
National Heart, Lung, and Blood Institutes (NHLBI) Pulmonary Academic
Award Program (K07). At the NIH since 1982, Dr. Sherman was project
officer for an evaluation of the Research Career Development Award
(K04), supported the further development and use of the Consolidated
Grant Applicant and Trainee and Fellow Files, and as project officer over-
saw the National Research Council’s “Personnel Needs” contract for nine
years until 1991. For the next 10 years, he was deputy director of the
Office of Medical Applications of Research. Since returning to the Office
of Science Policy, he has worked to manage the Evaluation Set-aside pro-
gram and has had oversight responsibility for support of projects con-
ducted for NIH by the National Academies. Dr. Sherman attended Dart-
mouth College and earned a Ph.D. in quantitative psychology at the
University of North Carolina at Chapel Hill

Ralph Vogler, M.D,, is the program director for clinical research, cancer
control and epidemiology and leukemia, immunology, and blood cell
research programs at the American Cancer Society. He is a member of
American Society of Hematology, American Association for Cancer Re-
search, American Society of Clinical Oncology, and International Society
of Experimental Hematology. Before assuming his position at ACS, he
served in the U.S. Public Health Service Commissioned Corps as a Na-
tional Cancer Institute (NCI) field investigator. He completed his resi-
dency in internal medicine at Emory University and joined the faculty of
the Department of Hematology/Oncology at Emory University School of
Medicine. He continued to serve there until 1955, when he assumed the
position of emeritus professor. Dr. Vogler received his B.S. and M.D.
degrees from Northwestern University.
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Workshop Participants

Diane Adger-Johnson
DEA, Special Populations
Research and Training

Cris Banks
The National Academies

Ross F. Conner
University of California, Irvine

Geoff Davis
Sigma XI, The Scientific Research
Society

John Dickason
The Lucille P. Markey Charitable
Trust

Adam Fagen
The National Academies

Doug Fambrough
Searle Scholars Program

Di Fang
Association of American Medical
Colleges

Jessica Fanzo
Doris Duke Charitable Foundation

Nancy Fishman
Robert Wood Johnson Health
Policy Fellowships

Roxanne Ford
Keck Foundation

Bill Galey
Howard Hughes Medical Institute

Elaine K. Gallin
The Doris Duke Foundation

Patricia C. Hinton
American Heart Association
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Theodore L. Hullar
The Atlantic Philanthropic Service
Company

Martin Ionescu-Pioggia
Burroughs Wellcome Fund

Krystyna Isaacs
Independent consultant

Carter Kimsey
National Science Foundation

Charlotte Kuh
The National Academies

Mel M. Mark
Pennsylvania State University

Connie McNeely
Ford Foundation Fellowships

Christine O’Brien
Ford Foundation Fellowships

Mary-Lou Pardue
Massachusetts Institute of
Technology

Georgine Pion
Vanderbilt Institute for Public
Policy Studies

George Reinhart
The National Academies

Patricia Santos
The National Academies

Lee Sechrest
University of Arizona

Chuck Sherman
Lucille P. Markey Charitable Trust

Andrea Stith
Federation of American Societies
for Experimental Biology

William P. Sutter
The Lucille P. Markey Charitable
Trust

Nancy Weber Sweeley
The Lucille P. Markey Charitable
Trust

Ralph Vogler
American Cancer Society, Inc.

Virginia V. Weldon
Monsanto Company (Ret.)
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