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Section 1. Executive Summary

The Research Centers in Minority Institutions (RCMI) Program is a congressionally mandated
program, initiated by the National Institutes of Health (NIH) in 1985.  The authorizing legislation
for the RCMI Program stated that its mission was “to expand the national capability for research
in the health sciences by assisting, through grant support, predominantly minority institutions
that offer the doctorate in the health professions and/or health-related sciences to strengthen their
research environment.” The primary goal of the Program has been to enable these institutions to
become more competitive in obtaining support for the conduct of biomedical and/or behavioral
research relevant to the mission of the U.S. Public Health Service (PHS).  To date, the National
Center for Research Resources (NCRR) has funded 21 academic institutions, including 10
graduate schools, 7 medical schools, 3 schools of pharmacy, and 1 school of veterinary medicine.
Total support for RCMI Program activities has increased from $4.8 million in fiscal year (FY)
1985 to $24.9 million in FY 1997.

In 1995 NCRR began a two-phase evaluation of the RCMI Program to assess the extent to which
the goals and objectives of the Program had been achieved during its first 10 years.  Phase I
consisted of an 8-month feasibility study conducted by a senior evaluation consultant working in
collaboration with an expert advisory panel, staff from the NCRR Office of Science Policy, and
site teams representing four RCMI centers.  The present Phase II study, which was conducted
during 1998–1999, incorporated the evaluation design developed in Phase I and focused on the
15 institutions that had received RCMI funding for at least 10 years.

Evaluation Design

The full-scale evaluation was designed as a multiple case study based on a conceptual framework
of specific program characteristics and activities that were hypothesized to influence RCMI
center success.  Six questions were addressed:

1. Have the RCMI institutions been more successful than similar non-RCMI institutions in
competing for PHS grants after 10 years of RCMI support?

2. Have the RCMI institutions with greater prior research experience been more successful
than the less experienced RCMI institutions in competing for PHS grants after 10 years of
RCMI support?

3. As a group, have the RCMI centers achieved long-term success in strengthening their
biomedical and behavioral research capacity during the first 10 years of RCMI support?

4. To what extent are intermediate indicators of success exhibited by the RCMI centers
after 10 years of funding?

5. What specific RCMI structural characteristics, functional characteristics, and activities
are most related to program success?

6. Are characteristics of the academic research environment, over which the RCMI centers
have little control, related to program success?
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To address the study questions, several data collection strategies were used, including the
following:

•  obtaining information directly from the 15 RCMI centers
•  reviewing program record documents
•  performing database searches of NIH and National Science Foundation (NSF) grant files,

bibliometric databases, and other secondary data sources
•  conducting site visits to seven RCMI centers

Near the end of the data collection and analysis, an expert advisory panel of six distinguished
scientists was convened to discuss findings and provide advice to NCRR.

Selected Findings

1. As a group, the 15 RCMI institutions showed greater improvement in competing for research
grants after 10 years of RCMI support than a comparable group of non-RCMI institutions,
increasing their average grant funding by 139 percent compared with 56 percent for the
comparison institutions.  Due probably to a small sample size and a large variance, the
difference was not statistically significant.

2. The five RCMI institutions that were somewhat experienced in obtaining competitive
research project grants (RPGs) during the pre-RCMI period demonstrated the largest
percentage increase in average RPG funding per year, compared with the least experienced
institutions and the most experienced institutions.  After 10 years of RCMI support, the
average annual RPG funding awarded to the somewhat experienced RCMI centers was $1.7
million higher than it had been before RCMI (using adjusted FY 1997 dollars).

3. After 10 years of RCMI support, the average RCMI center substantially increased its
publication rate in the scientific subfields pursued by its RCMI investigators, with two-thirds
of its RCMI research faculty publishing in peer-reviewed journals during 1993–1997.  The
greatest success was achieved by the somewhat experienced institutions; they demonstrated
substantial improvements in both the quality and the quantity of their scientific publications.
Nearly all of the RCMI centers increased the percentage of scientific papers that were co-
authored with researchers at other institutions (the average increased from 46 percent to 61
percent) as well as the number of collaborating institutions with whom they published (the
average increased from 23 to 61 different institutions).

4. The number and quality of shared research facilities improved markedly at all 15 RCMI
institutions, a reflection of the RCMI centers’ allocation of about one-third of their individual
RCMI budgets ($3.7 million on average) to upgrading their facilities and equipment during
Years 1–10.

5. For the group as a whole, correlation analyses indicated that scientific leadership,
administrative leadership, and good management and communication systems were the
factors most highly related to overall success.  For the seven least experienced institutions,
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effective strategic planning and self-assessment were also strongly related to overall success,
while for the five somewhat experienced institutions, pilot research projects and incentives
for new faculty were both strongly related to overall success.

 Recommendations of the Expert Advisory Panel

•  The findings of the evaluation study indicate that NCRR should define and emphasize the
long-term goals of the RCMI Program and clearly specify the measures it will use to
evaluate future success.

•  NCRR should thoroughly explain to the administrators of the RCMI centers that their
future performance will be evaluated primarily on demonstrated improvement with
respect to competitive research grants and peer-reviewed scientific publications.

•  Future assessments should also track the extent to which individual RCMI institutions
have successfully institutionalized their research capacities and are no longer dependent
on RCMI support.  An inability to measure institutionalization of research capacity
reliably in this study underscores the need to establish better methods for obtaining this
information.

•  NCRR should use the same eligibility and review criteria and the same measures of
success for all RCMI Program applications, regardless of the type of institution or its
previous research experience.  Reviewers should assess the extent to which an applicant
is likely to improve with respect to the Program’s long-term goals—more competitive
research grants and peer-reviewed publications, and the institutionalization of research
capacity.

•  The panel recommended a core set of data that should be submitted by all RCMI Program
applicants and updated annually by each RCMI center.  The core set of data should
include information on the following:

•  areas of research focus
•  strategic plan
•  members of the external and internal advisory committees
•  pilot research projects
•  an organization chart
•  RCMI research faculty, administrative staff, and student participants
•  scientific publications
•  grant/contract awards
•  shared facilities and resources
•  a description of the center’s plans and activities in the areas of scientific

leadership, administrative leadership, management and communication systems,
and institutionalization of research capacity
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•  NCRR should take a more active role in assisting the RCMI centers to develop their
research capabilities, particularly in strategic planning, management and communication
systems, and scientific and administrative leadership.  The panel also recommended that
NCRR consider converting the RCMI grants to cooperative agreements, thus ensuring
that the centers receive the technical assistance they need in order to achieve success.

In addition to helping NCRR decision-makers improve the RCMI Program, the results of the
evaluation should prove useful to RCMI researchers and administrators as well as to a broad
group of academic institutions interested in strengthening their biomedical and behavioral
research capacity.
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Section 2. Introduction

Overview of the RCMI Program

The Research Centers in Minority Institutions (RCMI) Program is a congressionally mandated
program, initiated by the National Institutes of Health (NIH) in 1985.  The authorizing legislation
for the RCMI Program called attention to the fact that minorities living in the United States
suffer a disproportionate burden of illness and death compared with the predominantly white
majority.  The legislation also acknowledged the important role that minority educational
institutions traditionally have played in training professionals who provide health care to the
minority community.

The mission of the RCMI Program is to expand the national capability for research in the health
sciences by enhancing, through grant support, the research capacity of a group of academic
institutions that historically have not been major participants in NIH programs—specifically,
institutions with predominantly minority student enrollments that offer doctoral degrees in the
health professions or in a health-related science.  The primary goal is to enable these institutions
to become more competitive in obtaining support for the conduct of biomedical and/or
behavioral research relevant to the mission of the PHS.

The RCMI Program assists health professional schools and graduate institutions enrolling more
than 50 percent minority students to strengthen and expand their human and physical resources
for the conduct of biomedical and/or behavioral research.  The program provides for faculty
development, enrichment, and expansion; renovation of laboratories and animal facilities;
acquisition of state-of-the-art instrumentation; enhancement of grants management and research
development activities; improvement of biostatistical and computer resources; development of
new technologies; initiation and expansion of research disciplines; and other institutional
infrastructure activities designed to assist such institutions in improving the quality of their
research programs.  In addition to providing core administrative support, startup funds are
provided through the RCMI Program to help individual faculty members obtain preliminary data
so they can compete successfully for other research funds after a limited period of pilot project
support.  It should be noted that although students are an important component of all academic
research programs, RCMI funds are not directed toward student training.  Instead the primary
emphasis of the RCMI Program is to help minority institutions establish a critical mass of
scientists in one or more areas of research focus and develop the infrastructure needed to conduct
state-of-the-art research.

To date RCMI grants have been awarded on a competitive basis to 21 academic institutions
located in various areas of the United States and Puerto Rico.  Although they are all interested in
minority health issues, the RCMI centers are quite different from each other.  Of the 21
institutions that have received RCMI funds, 10 are graduate schools, 7 are medical schools, 3 are
schools of pharmacy, and 1 is a school of veterinary medicine.  Some of the institutions are state-
supported, and others are private; some are relatively new, and others have long-standing
research programs in the health sciences.
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In addition to providing direct support to the RCMI grantees through a line item in the
congressional appropriation, NCRR has encouraged other NIH components to support pilot
research projects at RCMI-funded institutions.  Collaborations have been established with the
National Institute of Allergy and Infectious Diseases (NIAID), the Office of Research on
Minority Health (ORMH), the National Human Genome Research Institute (NHGRI), the
National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK), the National
Institute of Environmental Health Sciences (NIEHS), the National Institute of Dental Research
(NIDR), the National Institute of Neurological Disorders and Stroke (NINDS), and the National
Institute of Mental Health (NIMH).  Total NIH support for RCMI Program activities has
increased over the years, from $4.8 million in FY 1985 to $24.9 million in FY 1997.  More than
700 faculty members have received RCMI support and more than 400 different pilot research
projects have been supported for varying periods of time since FY 1985.

Need for a Broad-Based Evaluation

In 1995 NCRR began a two-phase evaluation of the RCMI Program to assess the extent to which
the goals and objectives of the Program had been achieved during its first 10 years.  Phase I
consisted of an 8-month feasibility study conducted by a senior evaluation consultant working in
collaboration with an expert advisory panel, staff from the NCRR Office of Science Policy, and
site teams representing four RCMI centers (Clark Atlanta University, City College-CUNY (City
College of New York), Hunter College-CUNY, and Morehouse School of Medicine).  Site visits
to the four pilot sites were conducted and a formal meeting of the Phase I advisory panel was
held in spring 1996.  The Phase I assessment was successful in addressing the inherent
complexities in evaluating improvements in institutional research infrastructures and identifying
factors likely to be related to success.  The result was a research design and data collection
strategy for a full-scale program evaluation to be conducted in Phase II.

In 1998 a contract to conduct the Phase II evaluation of the RCMI Program was awarded by
NCRR to Quantum Research Corporation1 (QRC), a research firm located in Bethesda, MD.
The QRC evaluation team consisted of a project director, the senior evaluation consultant
responsible for the Phase I study, three research analysts, two programmer/analysts, a statistician,
a database programmer, and an editor.  QRC also obtained bibliometric data and analyses from
CHI Research Inc., a firm with extensive experience analyzing data on scientific publications.

The present study, which was conducted during 1998–1999, incorporated the research plan and
methodology developed in Phase I.  It focused on the 15 institutions that had received RCMI
funding for at least 10 years:

•  Charles R. Drew University of Medicine and Science
•  City College-CUNY
•  Clark Atlanta University
•  Florida A&M University
•  Howard University
•  Hunter College-CUNY

                                                
1 In January 2000 Quantum Research Corporation became QRC Division of Macro International Inc.
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•  Meharry Medical College
•  Morehouse School of Medicine
•  Ponce School of Medicine
•  Texas Southern University
•  Tuskegee University
•  Universidad Central del Caribe
•  University of Hawaii at Manoa
•  University of Puerto Rico-Medical Sciences Campus
•  University of Puerto Rico-Rio Piedras Campus

The six RCMI centers funded for fewer than 10 years (Jackson State University; Southern
University; Tennessee State University; University of Texas, El Paso; University of Texas, San
Antonio; and Xavier University) were not included in the evaluation.

The study was designed to accomplish several goals:

•  Produce a scientifically sound evaluation of the 15 RCMI centers that have received
RCMI funding for at least 10 years

•  Enable administrators to understand better the extent to which the major goals and
objectives of the RCMI Program are being achieved

•  Foster a deeper understanding of the relationship between long-term programmatic
success and specific program characteristics and activities

•  Identify “best practices” implemented by different RCMI centers
•  Develop an improved process for selecting and monitoring the progress of RCMI centers

In addition to helping NCRR administrators, the evaluation should be useful to RCMI
researchers and administrators as well as to a broad group of academic institutions interested in
strengthening their research capacity.

Role of the Expert Advisory Panel

Near the end of the data collection and analysis stage of the Phase II evaluation, an expert
advisory panel was convened to discuss the findings and provide advice to NCRR.  The panel
consisted of six distinguished scientists with expertise in conducting biomedical research and
administering research facilities.  The panel members represented a variety of scientific fields,
were affiliated with institutions that were broadly distributed geographically, and had a strong
interest in improving the research capacity of emerging research institutions.  The members of
the expert advisory panel and the agenda for the panel meeting are presented in Appendix B.

The charge to the expert advisory panel was to address the following issues and questions:

•  Impact of RCMI funding
Has the investment been worth it?
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•  Future restructuring of the RCMI Program
Should the RCMI Program be continued in its present form?
Is it time for a more targeted approach?
Should research-intensive institutions be eligible for RCMI funding?
Should there be criteria for graduation from RCMI?
What impact will the changing U.S. demographics have?

•  Improving the process for selecting and monitoring progress of RCMI Centers
What key information/benchmarks does NCRR need to monitor progress?
How should these be collected?
How should these be used in future funding decisions?
What are the most important selection criteria for NCRR scientific review groups to

use when reviewing initial RCMI applications and competing continuations?

The conclusions and recommendations of the expert advisory panel are presented in Section 5 of
this report.

Challenges Faced by RCMI Institutions

One of the observations of the expert advisory panel was that a 10-year period was not long
enough to fully assess the long-term impact of RCMI funding, particularly given the challenges
that the RCMI institutions have faced.  Specifically, they have had to deal with major changes on
several fronts:

•  The RCMI Program came into existence at a time of rapid technological change,
requiring a level of strategic planning and expertise that was new to most RCMI
institutions in 1985 and yet was essential to their success in the research arena.

•  The medical schools (and to some extent, the pharmacy schools) faced a challenge with
the advent of the era of managed care in the 1980’s.  The phasing out of federally funded
capitation grants based on student enrollment had a dramatic impact on their budgets.
Administrators were forced to implement major budget reductions at a time when they
were trying to expand their research infrastructure and recruit new faculty with research
experience.

•  All the RCMI institutions had to redefine their missions.  Institutions that had historically
defined themselves as teaching and service institutions were striving to expand that
definition to include research.  Changing an institution’s cultural identity required a
major change in thinking—a  paradigm shift—on the part of the administrators, faculty
members, and staff.  It also required substantial changes in the structure, policies, and
procedures of the institution, which invariably take significant time.

In addition to the time needed to address these changes effectively, building up a biomedical
research infrastructure within an academic institution involves several steps, each of which may
take years to accomplish.  The following steps are usually required:
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•  Strategic planning to identify and plan for a new area of research focus
•  Renovation of facilities
•  Purchase of equipment
•  Recruitment of administrative and technical personnel
•  Recruitment of one or more new faculty members experienced in research
•  Training of faculty and research support staff
•  Development of one or more pilot research projects to obtain preliminary data
•  Publication of initial findings
•  Application for a competitive research grant, which may require several attempts before

success

In most cases all of these steps must be successfully executed before larger research studies can
be conducted and findings can be published in high-quality peer-reviewed journals.

While the members of the expert advisory panel concluded that it was too early to assess the
long-term impact of the RCMI Program definitively, they strongly supported NCRR’s decision
to conduct the present evaluation.  Using the results of the study, they were able to assess the
impact of 10 years of RCMI funding and advise NCRR on ways it could improve the RCMI
Program in the future.
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Section 3. Study Design and Methodology

Study Design

The Phase II evaluation of the RCMI Program focused on the 15 institutions that had received
RCMI funding for at least 10 years during FY 1985–1997.  The unit of analysis was the
individual RCMI research program that had been established within each institution (referred to
as the “RCMI center”).  An overview of the 15 RCMI centers is presented (Exhibit 1) along with
a map showing their locations (Exhibit 2), a line graph showing the amount of funding the
average RCMI center received from NCRR in Years 1–10 of its RCMI program (Exhibit 3), and
a pie chart showing how the RCMI institutions as a group allocated this funding in order to
strengthen their research capacity (Exhibit 4).

For clarity, a shortened version of each institution’s name will be used in the report, as follows:

Drew Charles R. Drew University of Medicine & Science
City College City College-CUNY
Clark Atlanta Clark Atlanta University
Florida A&M Florida Agricultural and Mechanical University
Howard Howard University
Hunter Hunter College-CUNY
Meharry Meharry Medical College
Morehouse Morehouse School of Medicine
Ponce Ponce School of Medicine
Texas Southern Texas Southern University
Tuskegee Tuskegee University
UC Caribe Universidad Central del Caribe
Hawaii University of Hawaii at Manoa
UPR Medical Sciences University of Puerto Rico-Medical Sciences Campus
UPR Rio Piedras University of Puerto Rico-Rio Piedras Campus

The evaluation was designed as a multiple case study with cross-site analysis, using standard
statistical methods (t-tests and Pearson product moment correlations) to address the study’s six
research questions.  Given the relatively small sample size (n=15), an explanatory case study
approach was employed to investigate the degree to which the underlying hypotheses and the
relationships among the variables proposed in the study’s conceptual framework were supported
by the findings.  It was a confirmatory assessment, with a focused inquiry and well-bounded
samples of persons, events, and documents.  The primary analytical technique used in the
qualitative analysis was pattern coding.  This technique involved analyzing the themes and
possible explanations that emerged during the information-gathering phase, and coding these
patterns to understand the factors most important to programmatic success.  Explanation-building
was employed to examine the patterns that emerged across the 15 sites.  These analytical
methodologies helped reduce potential bias and improve the validity and the reliability of the
evaluation.
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First Year    Type of  Public/ Years 1-10
Name of RCMI Center RCMI Component Location Funded    School  Private (in $000's)

Charles R Drew University of Medicine & Science School of Medicine Los Angeles, CA 1986 Med School Private $9,424

City College - CUNY School of Arts & Sciences New York, NY 1985 Grad School Public $9,028

Clark Atlanta University School of Arts & Sciences Atlanta, GA 1985 Grad School Private $12,246

Florida A&M University School of Pharmacy Tallahassee, FL 1985 Pharmacy Public $11,311

Howard University School of Medicine Washington, DC 1985 Med School Private $6,068

Hunter College - CUNY School of Arts & Sciences, New York, NY 1985 Grad School Public $10,845
Organized Research Units

Meharry Medical College School of Medicine Nashville, TN 1985 Med School Private $19,363

Morehouse School of Medicine School of Medicine Atlanta, GA 1986 Med School Private $20,138

Ponce School of Medicine School of Medicine Ponce, PR 1985 Med School Private $10,075

Texas Southern University School of Pharmacy Houston, TX 1986 Pharmacy Public $10,317

Tuskegee University School of Veterinary Med, Tuskegee, AL 1988 Vet Med Private $11,434
School of Arts & Sciences

Universidad Central del Caribe School of Medicine, Bayamon, PR 1986 Med School Private $7,845
Organized Research Units

University of Hawaii at Manoa Organized Research Units, Honolulu, HI 1986 Grad School Public $18,215
School of Medicine

University of Puerto Rico - Medical Sciences School of Medicine, San Juan, PR 1986 Med School Public $13,616
School of Public Health,
School of Pharmacy

University of Puerto Rico - Rio Piedras School of Arts & Sciences Rio Piedras, PR 1986 Grad School Public $5,591

TOTAL RCMI FUNDING, YEARS 1-10 $175,516
AVERAGE FUNDING PER CENTER, YEARS 1-10 $11,701

Note:  This table presents basic information on the 15 academic institutions that had received RCMI funding for at least 10 years during the period 1985-97. 

     RCMI dollars are current dollars (not adjusted for inflation).

Source: NCRR annual RCMI funding reports.

EVALUATION OF THE RCMI PROGRAM
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Exhibit 2—Locations of the 15 RCMI Centers
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Exhibit 3—Summary of RCMI Grant Funding in Years 1–10 for Average RCMI
Center

Exhibit 4—Allocation of RCMI Funding in Years 1–10 for Average RCMI Center

1  RCMI dollars are current dollars (not adjusted for inflation).

Source: NCRR annual RCMI funding reports.
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Conceptual Framework.—The study was based on a conceptual framework of specific program
characteristics and activities that were hypothesized to influence RCMI center effectiveness, as
shown in Exhibit 5.  Of these, nine served as measures of intermediate and long-term success and
were regarded as the outcome variables of the study (dependent variables).  The 12 variables that
were assumed to be related to RCMI center success were regarded as the predictor variables
(independent variables) and consisted of 2 structural characteristics, 4 functional characteristics,
5 types of activities, and the amount of RCMI funding a center received during its first 10 years.
The framework also included six environmental variables outside the control of an RCMI center
that could potentially influence its success.  The operational definitions of the variables are
presented in Appendix A.

Research Questions.—The Phase II evaluation of the RCMI Program was designed to answer
the following six research questions:

1. Comparing the RCMI institutions with other academic institutions that had similar levels of
PHS research project grant funding in FY 1980-84, were the RCMI institutions more
successful than the non-RCMI institutions in competing for PHS research project grants after
10 years of RCMI support?

2. Comparing RCMI institutions that had different levels of PHS research project grant funding
in FY 1980-84 with each other, were those with greater prior research experience more
successful than the less experienced institutions in competing for research project grants after
10 years of RCMI support?

3. As a group, did the RCMI centers achieve long-term success in strengthening their
biomedical and behavioral research capacity during the first 10 years of RCMI support, as
demonstrated by:

•  More success competing for research grants and other funding
•  More peer-reviewed scientific publications, presentations, and awards
•  Increased institutionalization of research capacity

4. To what extent were the following intermediate indicators of success exhibited by the RCMI
centers after 10 years of support:

•  More shared research facilities
•  More research support services
•  Recruitment and retention of new faculty
•  Internal sharing of resources and knowledge
•  External sharing of resources and knowledge
•  More science graduates and postdoctoral fellows
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5. In addition to the amount of RCMI funding received, to what extent were the following
characteristics and activities related to program success after 10 years of RCMI support:

Structural characteristics:
•  Type of approach (focused or broad-based)
•  Clarity of organizational structure

Functional characteristics:
•  Scientific leadership
•  Administrative leadership
•  Strategic planning and self-assessment
•  Good management and communication systems

Activities implemented:
•  Training in new scientific fields and techniques
•  Pilot research projects
•  Incentives for new faculty
•  Off-campus research experiences
•  RCMI conference presentations

6. To what extent were the following characteristics of the academic research environment,
over which the RCMI centers had little control, related to program success after 10 years of
support:

•  Type of institutional control (state-supported or private)
•  Diversity of the student population
•  Historical emphasis on scientific research
•  Proximity to other research institutions
•  Type of program (graduate school, medical school, school of pharmacy, and/or school

of veterinary medicine)
•  Unexpected events (e.g., new opportunities, budget cutbacks)

To what extent was the total amount of RCMI funding received during Years 1–10 related to
program success?

Data Collection Procedures

In order to answer the research questions, information was collected on each of the 27 variables
identified in the study’s conceptual framework.  Several strategies were employed to collect the
data:

•  Requesting the RCMI centers to submit RCMI-related publications and provide data on
program description forms

•  Reviewing program record documents maintained by NCRR
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•  Performing database searches of PHS grant files, NSF grant files, bibliometric databases,
and other secondary data sources

•  Conducting site visits to seven RCMI centers

To help streamline the data collection, the 15 RCMI centers were divided among the research
analysts, with 5 centers assigned to each analyst.  A coding system, based on the operational
definitions of the variables in the conceptual framework, was developed to summarize the
qualitative information collected for each center.  Several training sessions subsequently were
held with members of the evaluation team to ensure that the data collection strategies and coding
procedures were well understood.

Data Submitted by RCMI Centers.—In September 1998, information request packets were
mailed to each center’s RCMI Program Director (PD) and Principal Investigator (PI).  Each
packet included a cover letter, a document describing the study (Frequently Asked Questions
About the RCMI Program Evaluation), a checklist of site responsibilities, a basic information
sheet (to be faxed back to QRC), a list of RCMI-related publications to be submitted by the site,
copies of five RCMI program description forms to be completed, and instructions for completing
each form.  A sample information request packet is presented in Appendix C.

The following RCMI-related publications were requested:

•  College grant/contract summary reports
•  Number of science and health-related degrees awarded
•  Complete curricula vitae (CVs) for RCMI investigators and key personnel
•  College catalogs
•  Faculty handbooks
•  Faculty/staff directories
•  RCMI brochures, newsletters, posters, and other publications describing the institution’s

RCMI center

The RCMI centers were also asked to complete the following five program description forms,
designed to capture key information on the first 10 years of each RCMI program in a standard
format:

•  RCMI Organization Chart
•  Research Faculty Form
•  Administrative Staff Form
•  External Advisers Form
•  Shared Facilities and Resources Form

This information was determined to be necessary for the evaluation and not overly burdensome
for the RCMI centers, based on the findings of the four pilot site visits and the recommendations
of the Phase I expert advisory panel and pilot site teams.  The names of RCMI researchers during
FY 1986–1997 were pre-printed on the center’s Research Faculty Form to reduce the reporting
burden on site personnel.   
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In the cover letter, each PD was asked to appoint a site coordinator for the project and to
consider forming a committee to help the coordinator locate the publications and complete the
forms required.  Each of the 15 RCMI centers agreed to participate in the evaluation and returned
a Basic Information Sheet to QRC, providing the name of the site coordinator and other
information needed by the evaluation team to communicate efficiently with the PD, PI, and site
coordinator.

On average, it took approximately 2 months for the centers to compile and submit the requested
forms and publications, although a few sites needed more time.  Retrieving documents published
in the early years of the RCMI program proved to be difficult for many centers, particularly
when the information was not computerized.  Some of the centers also had difficulty producing
annualized grant/contract summary reports and providing CVs for individuals who were no
longer working at the institution.  The research analysts communicated frequently with the PDs
and site coordinators and by February 1, 1999, final copies of nearly all the requested forms and
publications had been submitted.

NCRR Program Record Documents.—The research analysts and senior evaluation consultant
also reviewed the following program record documents maintained by NCRR:

•  Initial RCMI proposals, progress reports, and competing continuation applications
submitted by the 15 RCMI institutions

•  NIH scientific review group (SRG) summary statements
•  Annual RCMI funding received by each institution
•  RCMI Program Mid-Course Assessments
•  RCMI briefing materials prepared by NCRR staff
•  RCMI conference agendas, proceedings, and other conference publications

Key information in each document was summarized for later analysis, using the previously
developed coding system to capture information relevant to the variables in the conceptual
framework.

Database Searches.—Information was also collected from a variety of external databases,
including NIH grant files, NSF grant files, bibliometric data compiled by the Institute for
Scientific Information (ISI) and CHI Research, and other secondary data sources.

Regarding Public Health Service grants, the baseline period was FY 1980–1984 (immediately
prior to RCMI funding) and the comparison period was FY 1993–1997.  A preliminary step was
to review the major components (colleges and schools) of each of the 15 RCMI institutions for
the purpose of identifying the components with which the RCMI centers were affiliated.  After
agreement was reached with NCRR regarding the RCMI institutional components, data
pertaining to PHS grant and contract applications and awards to the RCMI components of each
of the 15 institutions were extracted from the NIH Consolidated Grant Applicant File (CGAF).
Data on the total number of PHS grants and contracts applied for and awarded during the two
periods of interest as well as the average dollars awarded per year, with breakdowns for RPG
awards, R01 awards, minority awards, and other types of awards were summarized and
tabulated.  The baseline analysis revealed that there was a wide disparity in the amount of PHS
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research support that the RCMI institutional components had received prior to RCMI funding.
For example, three institutions had received an average of more than $1 million per year during
FY 1980–1984 (in current dollars, not adjusted for inflation), and four had received no research
support at all during this period.

Regarding National Science Foundation grants, data were extracted from the NSF Master
Database of Proposals and Awards.  Unfortunately, it was not possible to collect pre-RCMI
baseline data because the database began in 1988.  NSF summary tables were produced showing
the amount of research, minority, and other NSF funding received annually by each RCMI
institution from 1988 through 1997.  The analysis showed that all 15 RCMI centers had received
NSF funding during at least part of this period.

Regarding bibliometric data, raw data files were obtained by CHI Research from ISI for the
purpose of assessing the papers published during 2 time periods, 1981–1984 and 1993–1997, by
the 15 RCMI institutions in refereed scientific journals listed in the Science Citation Index.  The
data files contained information on publications in the following seven broad journal fields:
clinical medicine, biomedical research, biology, psychology, computers, probability and
statistics, and library and information science.  During the site visits, the study found that a few
RCMI researchers were also publishing in chemistry journals, so chemistry was subsequently
added to the list of journal fields.  A preliminary analysis revealed that the selected fields were
too broad; they captured a large number of non-RCMI researchers at the larger institutions,
which dwarfed the number of publications authored by RCMI researchers.  In order to obtain
more meaningful results, the bibliometric analysis was restricted to the scientific subfields in
which the RCMI investigators at each institution had been publishing, based on information
submitted on the Research Faculty Forms.  The result was that different subfields were used for
different RCMI institutions.  However, all of the subfields were within the eight broad fields.
Each of the RCMI Program Directors was given an opportunity to verify the list of scientific
subfields that were identified as those in which the center’s research faculty had published, with
instructions to eliminate any subfields that were not areas of RCMI research focus.  The
bibliometric analysis assessed changes in the number of scientific publications in each of these
subfields, as well as changes in the relative influence of the journals in which research was
published, relative citation rates, and co-authorship patterns.

In addition to the above-mentioned NIH, NSF, and bibliometric databases, other secondary data
sources were used in the evaluation, including the following:

•  NIH Trainee and Fellow File (TFF)
•  Integrated Postsecondary Education Data System (IPEDS) database maintained by the

U.S. Department of Education
•  Higher Education Directory, published by Higher Education Publications Inc.

Site Visits.—The primary purpose of the site visits was to observe RCMI operations firsthand, to
obtain different perspectives on the progress that had been made, and to gain a deeper
understanding of the relationship between long-term programmatic success and specific program
characteristics and activities.  Site visits to seven RCMI centers were conducted in spring 1999.
Site visits did not include the four RCMI centers that had been visited during Phase I (Clark
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Atlanta, City College, Hunter, and Morehouse) because a substantial amount of on-site
information had already been collected for these schools.

To ensure that different types of sites would be visited in Phase II, the following factors were
considered:

•  Institution location (state)
•  Type of school (graduate, medical, pharmacy, or veterinary school)
•  Ownership control (public or private)
•  Change in the number of scientific publications
•  Change in the research grant success rate
•  Change in the number of research faculty
•  Number of new graduate programs in the health sciences
•  Change in the number of graduate students receiving degrees in the health sciences

An overall score was produced for each RCMI institution based on available data, and the QRC
evaluation team met with NCRR in December 1998 to review the analysis and select the sites to
be visited.  It was decided that three sites would receive a 2-day visit (Drew, Florida A&M, and
UPR Medical Sciences) and four sites would receive a 1-day visit (Howard, Ponce, UC Caribe,
and UPR Rio Piedras).

After discussions were held with the Program Directors of the seven centers, the site visits were
scheduled, in 1999, as follows:

Thursday–Friday, March 18–19 Florida A&M University
Monday, March 22 Ponce School of Medicine
Tuesday–Wednesday, March 23–24 University of Puerto Rico-Medical Sciences
Thursday, March 25  Universidad Central del Caribe
Friday, March 26 University of Puerto Rico-Rio Piedras
Monday–Tuesday, April 26–27 Charles R. Drew University of Medicine & Science
Tuesday, June 8 Howard University

In each case the site visit team included the senior evaluation consultant, one research analyst,
and the NCRR Task Leader and Director of the Office of Science Policy.  The site visit for
Howard was specifically scheduled so that the project director of the evaluation study and
members of the expert advisory panel could also participate.

Before the visits a discussion guide was developed to serve as a focusing mechanism during the
individual and group discussions.  The discussion guide, presented in Appendix D, included an
introduction designed to explain the purpose of the evaluation and assure the participants that the
information collected in individual discussions would be kept confidential.  A relatively
unstructured format was used to accommodate the variety of individuals participating in the on-
site discussions.  Most of the questions were deliberately open-ended in order to obtain the
respondent’s overall impression of different aspects of the RCMI program, using probes to
understand the respondent’s perception of factors related to the functional characteristics in the
study’s conceptual framework (scientific and administrative leadership, strategic planning, and
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management/communication systems).  The discussion guide also included questions about other
variables in the framework that had been identified by the evaluation team as being unclear or
problematic for a particular site.

Prior to each site visit the PD was given written information on how to prepare for the visit,
including appointing a site visit coordinator and selecting five to seven individuals associated
with the RCMI center to serve as a site visit team.  Telephone discussions were then held with
the PD and site visit coordinator to identify potential respondents, develop an agenda for the
visit, and answer questions concerning the visit.  To reduce potential bias, the final group of
respondents was determined by the evaluation team, not by site personnel or NCRR
administrators.

In keeping with the case study approach, each visit involved discussions with people who had
different perspectives on the RCMI program, including:

•  Individuals who provided scientific leadership in planning and developing the RCMI
program and were successful in obtaining other research grants and in recruiting new
faculty

•  Individuals who provided administrative leadership in planning and developing the
RCMI program and were knowledgeable about changes in the organizational structure,
administrative budget, and research support services

•  Individuals who were involved with managing the logistics, communications, and
operational functioning of RCMI-related activities on a day-to-day basis

•  In most cases, at least one individual who was not directly involved in the RCMI program
but had served on an RCMI advisory committee

Each site visit also included a tour of the RCMI facilities and discussions with facility managers.
In most cases, visits included a discussion with the RCMI PI.

During each visit, the discussions with the center’s site visit team provided extensive information
on the challenges the institution had faced in becoming a research-oriented organization,
including lessons learned and strategies that had proven to be effective.  The group discussions
were generally very lively, providing an opportunity for the evaluation team to observe how the
members of the group interacted with each other as well as to obtain key information.  The
RCMI participants reported that the group discussions also helped them increase their
understanding of the relationship between long-term programmatic success and specific program
characteristics and activities.  Following each site visit, a letter of appreciation was sent to the
PD, thanking the respondents for their help in conducting the evaluation.
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Analytical Techniques

A variety of procedures were developed to summarize the data collected for each variable in the
conceptual framework.  Whenever possible, data (such as PHS research funding data and
publication counts) were directly obtained in quantitative form and used to score particular
variables.  However, for many of the variables, quantitative information was not readily available
and other techniques had to be used.  For example, the grant/contract information submitted in
various formats by the RCMI centers was entered electronically using a common spreadsheet
format in order to identify the grants each center received from agencies other than PHS during
Years 1–10.  A system was also developed and implemented for coding RCMI participants’ CVs,
to measure the extent to which RCMI investigators at each institution had given presentations at
national or international research conferences, served as members of NIH study sections or other
external peer review panels, and received awards for their scientific contributions.  Systems were
also developed to identify and code the extent to which scientific research was emphasized in
college catalogs both before and after RCMI funding, and the extent to which each of the RCMI
institutions had adopted faculty appointment, promotion, and tenure policies that encouraged
research productivity.

Scoring systems were also developed to code specific qualitative information collected from
program record documents and on-site discussions.  After every data gathering contact (e.g.,
each document review or discussion), the research analysts summarized their individual
conclusions on contact summary forms, using a common coding strategy.  In addition to coding
specific aspects of the different study variables, each qualitative variable observed during the
contact was assigned a Likert-scale score ranging from 1 to 11 (representing grades ranging from
A to D-).  The value of the score indicated the extent to which the RCMI center had been
successful in that particular area based on the information obtained.  A score of 1 indicated that
the center had been exceptionally successful, and a score of 11 indicated that there was virtually
no evidence of success in the specific area.  To enhance the reliability and validity of the scores
assigned, the analysts used written coding guidelines based on the conceptual definitions of the
variables, coded only those factors that were mentioned or observed during the contact, and
maintained written notes to justify their scoring decisions.  For every RCMI site, each variable
that was qualitative in nature was coded independently by both a research analyst and the senior
evaluation consultant.  The scores that had been assigned after each site visit by the NCRR Task
Leader and the Director of the Office of Science Policy also were used.  All cases in which the
scores differed for a particular variable were discussed by the evaluation team until a consensus
was reached.

After all the information for a particular RCMI center had been collected and reviewed for
accuracy and completeness, algorithms using the Likert-scale scores assigned on contact
summary forms and other data collected from different sources were applied to calculate a
summary score for each of the study variables.  In addition, an overall success score was
generated for each RCMI center based on its summary scores for the six intermediate indicators
of success and the two long-term measures of success involving grants and publications.  The
third long-term measure of success (institutionalization of research capacity) was not included in
the final analysis because it could not be reliably measured using the information available.  The
sequence of the specific algorithms that were followed to determine the overall success of each
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RCMI center is shown in Exhibit 6.  The face validity of each algorithm was approved by the
expert advisory panel before being used in the final analyses.

The summary scores for each of the study variables and the overall success score were used in
the analyses to answer the study’s six research questions.  The analytic techniques used in each
case are described in Section 4 of this report, which presents the study findings.  For all of the
statistical analyses, 95 percent confidence intervals were used to test for significance.  In addition
to the statistical analyses, quantitative summary score data were used to assess differences
between the group of RCMI centers that had very little research experience prior to RCMI, those
that had some experience, and those that had a great deal of experience conducting biomedical
research.  Qualitative information was also used to augment the quantitative analyses by
presenting probable reasons for the observed events, based on the patterns of evidence that
emerged, and identifying specific strategies that proved to be effective for particular institutions.

A multiple case study with cross-site analysis was chosen as the most appropriate design for the
evaluation of the RCMI Program because the sample size (n=15) was too small to conduct
meaningful multivariate analyses, such as multiple regression.  In addition, the case study
approach was particularly helpful in understanding how and why some RCMI centers were more
successful than others.

Reliability.—In addition to using multiple sources of information, the independent assessments
of the same phenomena that were made by the coders served to increase the reliability of the
study.  For example, the two members of the QRC evaluation team conducting a particular site
visit frequently held joint discussions with one or more respondents.  They also participated
jointly in the on-site tours of RCMI facilities and independently reviewed many of the same
documents.  Their coding and conclusions were later compared to improve inter-rater reliability.
Each analyst also re-coded some of his or her field notes several days after the original coding to
assess intra-rater reliability and improve the internal consistency of the ratings.  The primary
goal of these check-coding procedures was to identify factors that were more difficult to code, to
enhance definitional clarity, and to determine if additional training was needed to improve the
overall reliability of the study.

Other techniques were used to improve the internal consistency and replicability, and therefore,
the reliability of the study.  These techniques included: following a detailed implementation plan;
training the research analysts thoroughly; using a common set of data collection instruments and
methodologies; developing standardized codes; and using triangulation (combining different
methodologies to examine the same phenomenon).  Specifically, four types of triangulation were
employed to verify the accuracy of the information obtained:

•  Methods triangulation
•  Source triangulation
•  Analyst triangulation
•  Theory/perspective triangulation
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Exhibit 6—Algorithms for Calculating Summary Scores

EVALUATION OF THE RCMI PROGRAM

Step 1 –  Calculate a Grants Summary Score using the following weights:

50% Percent of RCMI research faculty with at least one competitive PHS grant award
in Years 1-10.

20% Change in RPG success rate for institution’s RCMI component (1980-84 vs 1995-
97).

20% Change in average RPG funding/year awarded to institution’s RCMI component
(1980-84 vs 1995-97), averaging the actual change in dollars (adjusted for
inflation) and the percentage change.

10% Change in total PHS funding/year awarded to institution’s RCMI component
(1980-84 vs 1995-97), averaging the actual change in dollars (adjusted for
inflation) and the percentage change.

Step 2 –  Calculate a Publications Summary Score using the following weights:

50% Percent of Year 10 RMCI research faculty who had at least one peer-reviewed
publication in 1993-97.

40% Percentage change in institution’s average number of publications/year in RCMI
subfields (1981-84 vs 1993-97).

5% Relative influence of the journals in which the institution’s faculty published in
RCMI subfields in 1993-97.

5% Relative citation rate for institution’s publications in RCMI subfields in 1993-95.

Step 3 –  Combine the scores produced in Steps 1 and 2 to create a Long-Term Success Summary
Score, using the following weights:

50% Grants summary score.
50% Publications summary score.

Step 4 –  Combine the following six scores to create an Intermediate Success Summary Score, using
the following weights:

16.7% Score for more shared facilities.
16.7% Score for more research support services.
16.7% Score for recruitment/retention of new faculty.
16.7% Score for internal sharing of resources/knowledge.
16.7% Score for external sharing of resources/knowledge.
16.7% Score for more science graduates and postdoctoral fellows.

Step 5 –  Combine the scores produced in Steps 3 and 4 to create an Overall Success Summary
Score, using the following weights:

33.3% Intermediate success summary score.
67.7% Long-term success summary score.
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Methods triangulation involved using different strategies to gather information: data collection
forms submitted by RCMI centers, NCRR program record documents, database searches, and
site visits.  Source triangulation was accomplished by using several information sources for each
method (e.g., holding discussions with a variety of individuals having different perspectives,
reviewing different types of documents).  Analyst triangulation was achieved by using an
evaluation team composed of several individuals with different areas of expertise.
Theory/perspective triangulation was accomplished by comparing the findings against the
conceptual framework that had been developed in Phase I and generating rival explanations for
any unexpected patterns that emerged.

Validity.—The study’s internal validity (the credibility and authenticity of the findings) was
increased by:

•  basing the assessment on a well-developed conceptual framework and underlying
hypotheses

•  incorporating the Phase I findings in the Phase II study design
•  employing pattern coding
•  using an expert advisory panel

The study’s external validity (the generalizability of the findings) was enhanced by:
•  including all of the RCMI centers that had been funded for at least 10 years in the

evaluation and using cross-site analysis
•  employing standard statistical techniques to analyze the quantitative data
•  presenting “rich descriptions” of the types of settings and information sources examined,

the procedures used, and the findings that emerged, including areas of uncertainty

Although much attention was given to increasing the internal and external validity of the study,
the ultimate test of this type of project’s credibility is the response of decision-makers and
information-users to the findings.  The evaluation of the RCMI Program was specifically
designed to produce results that would be useful to RCMI site personnel, NCRR administrators,
and other individuals interested in enhancing the research capabilities of academic institutions.
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Section 4. Study Findings

The Phase II evaluation of the RCMI Program was based on a conceptual framework of specific
program characteristics and activities that were hypothesized to influence RCMI center
effectiveness, and addressed six research questions.  Research Questions 1 through 4 addressed
the extent to which the RCMI institutions as a group achieved success during the first 10 years of
RCMI support, and Research Questions 5 and 6 examined the relationship between specific
characteristics and activities of the different RCMI centers and their overall success.  This
chapter presents an overview of each of the RCMI centers participating in the evaluation and
describes the study findings.

Overview of the RCMI Centers

The Phase II evaluation focused on the 15 RCMI centers that had received RCMI funding for at
least 10 years prior to 1998 (see Exhibit 1, page 11).  Within this group, five are graduate
schools, seven are medical schools, two are schools of pharmacy, and one is a school of
veterinary medicine.  In five cases, more than one component of the institution played a major
role in RCMI activities.  For example, the RCMI center at UPR Medical Sciences included the
School of Medicine, the School of Public Health, and the School of Pharmacy.  Regarding the
type of institutional control, six of the seven medical schools (all except UPR Medical Sciences)
are independently controlled private institutions, as is Tuskegee (the only veterinary medicine
school in the group).  In contrast, both of the pharmacy schools and four of the five graduate
schools (all except Clark Atlanta) are state-supported public institutions.

Most of the 15 RCMI institutions are located in urban areas, but only about half of them (7 of 15)
are in large metropolitan areas in close proximity to research-intensive institutions.  The other
eight institutions are located in relatively small metropolitan areas, five outside the continental
United States on the islands of Puerto Rico and Hawaii.  Seven of the 15 centers received their
initial RCMI grant in 1985, the year the RCMI Program was established by NCRR.  Of the
remaining eight centers in this study, seven were first funded in 1986, and Tuskegee was first
funded in 1988.

More detailed information on each of the 15 centers is presented in Appendix E, including the
following:

1. A one-page overview of the RCMI center, including:
•  An overview of the institution, its student population, and key events
•  A summary of the institution’s RCMI grant funding history
•  A list of the individuals who served as RCMI PIs and PDs during Years 1–10

2. An organization chart depicting the relationships of the key organizational components of
the RCMI center in Year 10, including the institution’s chief administrative officer,
RCMI PI, RCMI PD, office of sponsored programs (or equivalent), RCMI internal and
external advisory committees (EACs), areas of RCMI research focus, and the shared
facilities and resources that received RCMI support during Years 1–10.  To illustrate the
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level of the PI and PD within the institution’s administrative structure, the line positions
between the PD and the institution’s chief administrative officer were included in the
organization chart.  It should be noted that all of the PDs indicated that they report
directly to the PI on RCMI-related matters.

3. A line graph showing the amount of RCMI funding received in Years 1–10

4. A pie chart showing the percentage of funding the RCMI center allocated to faculty
development and recruitment, facilities and equipment, administration, and pilot research
projects during Years 1–10

In summary, the 15 RCMI institutions display a great deal of diversity.  Although they were all
focused on developing their human and physical resources to conduct state-of-the-art research
and they were all interested in minority health issues, they were also very different from each
other in many respects.  The heterogeneity of the 15 centers presented an additional challenge to
the evaluation team in assessing the extent to which they had achieved RCMI goals and
objectives, and examining the relationship between specific program characteristics and long-
term success.

Research Questions 1 and 2

Research Questions 1 and 2 examined the success of the 15 RCMI institutions in competing for
PHS RPG funding after 10 years of RCMI support.2  The analyses focused on RPGs because
these extramural grant awards offered by NIH and other PHS agencies are very competitive, with
award decisions based on a highly regarded peer-review process that offers no special
consideration to groups that are currently underrepresented in biomedical research.  Success in
obtaining RPG funding is commonly viewed as a key measure of an institution’s capacity to
conduct biomedical and behavioral research.

Comparison of RCMI and Non-RCMI Institutions
(Research Question 1)

Comparing the RCMI institutions with other academic institutions that had similar levels of
PHS research project grant funding in FY 1980-84, were the RCMI institutions more
successful than the non-RCMI institutions in competing for PHS research project grants after
10 years of RCMI support?

Research Question 1 involved comparing the 15 RCMI institutions with a group of non-RCMI
institutions matched with respect to their success in competing for RPG funding after 10 years of
RCMI support.  FY 1980–1984 was selected as the baseline period because it was the period

                                                
2 Research project grants are awards to eligible institutions to support a PI working on a specific research project or
a group of investigators working on research projects that contribute to a broadly based multidisciplinary research
program.  RPGs include R01, R22, R23, R29, R35, R37, R43, R44, P01, P42, U01, and P41 (for NIGMS, FY 1980–
present) grant activity codes.  National Library of Medicine (NLM) grants are excluded for all years, as are grants
awarded by NCNR for FY 1986 and NCRR for FY 1967–1989, and U01 grants for FYs 1980–1981.
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immediately before the RCMI Program was established in FY 1985, and FY 1995–1997 was
selected as the followup period because all of the 15 institutions had received at least 10 years of
RCMI support by that time.

For each RCMI institution, one or more academic institutions were identified as potential
candidates for the comparison group, based on data gathered from a variety of sources.3  The
comparison group candidates each had the same major component(s) as the RCMI institution
(e.g., school of medicine, school of pharmacy), and were also similar to the RCMI institution
with respect to the following criteria (ordered by rank):

•  Average RPG funding per year, FY 1980–1984
•  Number of RPG awards, FY 1980–1984
•  Type of institutional control (public or private)
•  Research and development (R&D) expenditures, 1980–1984
•  Endowment assets, 1980–1984
•  Location (city and state)

For each RCMI institution, the one or two most comparable institutions were selected to be in
the comparison group, based on how closely they matched the RCMI institution with respect to
the above criteria as well as average PHS R01 funding per year during the baseline period.  If
two institutions were identified as both being comparable to a particular RCMI institution, the
individual data elements for the two comparison institutions were averaged for subsequent
analyses.  The final comparison group consisted of 20 academic institutions.  Baseline and
followup data for the 15 RCMI institutions and the 20 comparison institutions are presented in
Appendix F, Exhibits F1 through F4.

Prior to the analysis, all RPG dollars were converted to constant FY 1997 dollars, using the NIH
Biomedical Research and Development Price Index (BRDPI).  This adjustment provided an
unbiased way to assess the extent to which an institution’s RPG funding had changed between
FY 1980–1984 and FY 1995–1997.  The adjusted dollars were then converted to average dollars
per year.  This step was necessary because the initial time period consisted of 5 years and the
later time period consisted of 3 years.

An initial statistical analysis was conducted to verify that the group of RCMI institutions and the
group of comparison institutions did not have significantly different levels of RPG funding
during the baseline period.  As anticipated, the results showed that there was no significant
difference between the RCMI institutions’ average level of RPG funding per year ($1.1 million;
Exhibit 7) and the comparison institutions’ average level of RPG funding per year ($1.0 million;
Exhibit 9) in FY 1980–1984.4

The primary statistical analysis for Research Question 1 was conducted to examine whether the
RCMI institutions as a group were more successful than the group of comparison institutions in

                                                
3 Data sources included the NIH CGAF, the NSF Survey of Research and Development Expenditures at Universities
and Colleges, and IPEDS financial statistics produced by the U.S. Department of Education.
4 The difference was not statistically significant at the .05 level in a two-tailed t-test for independent samples
(p=.92).
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obtaining RPG funding in FY 1995–1997.  The results indicated that both groups of institutions
were successful in achieving a higher level of RPG funding in FY 1995–1997 than in FY 1980–
1984.  The data are shown in tabular form in Exhibits 7 and 9 and graphically in Exhibits 8 and
10.  Although the RCMI institutions’ average level of RPG funding per year ($1.8 million)
exceeded the comparison institutions’ average level of RPG funding per year ($1.4 million) in
FY 1995–1997, the RCMI group was not significantly more successful than the comparison
group.5

A comparison of the average change in RPG funding from FY 1980–1984 to FY 1995–1997 also
showed no significant difference between the group of RCMI institutions and the group of
comparison institutions.  The group of 15 RCMI institutions increased the amount of RPG
funding they were awarded per year by an average of $695,000 (representing an average increase
of 139 percent over their baseline level)6 and the group of comparison institutions increased the
amount of RPG funding they were awarded per year by an average of $396,000 (a 56 percent
increase over their baseline level).  It is noteworthy that the average increase for the RCMI
institutions exceeded the overall increase in NIH research project grant funding from FY 1980–
1984 to FY 1995–1997, which averaged 66 percent.7

Compared with the FY 1980–1984 period, several RCMI institutions achieved notable gains in
RPG funding per year for the period FY 1995–1997.  UC Caribe, Morehouse, Drew, UPR
Medical Sciences, and Hawaii were much more successful in obtaining RPG funding during the
followup period than they had been prior to RCMI, in terms of average adjusted dollars and
percentage increase.  Several of the comparison institutions demonstrated similar increases in
RPG funding per year during the later period.  Both the RCMI and comparison groups also
contained institutions that had very small increases or decreases in RPG funding per year in FY
1995–1997.  The high degree of variability in both groups was a likely contributor to the lack of
statistically significant differences between the two groups.

Comparison of Three Groups of RCMI Institutions
(Research Question 2)

Comparing RCMI institutions that had different levels of PHS research project grant funding
in FY 1980-84 with each other, were those with greater prior research experience more
successful than the less experienced institutions in competing for PHS research project grants
after 10 years of RCMI support?

                                                
5 The difference was not statistically significant at the .05 level in a two-tailed t-test for independent samples
(p=.69).
6 Throughout this report, the Average Percent Change figure for each group of RCMI institutions (as well as for the
entire group of 15 institutions) was obtained by calculating a simple average of the percentage change for each
institution in the group.  The result shows the percentage change for the average RCMI institution in the group,
which is generally different from the percentage change for the group as a whole (calculated by dividing the
difference between the total followup amount and total baseline amount by the total baseline amount).
7Source:  NIH Office of Extramural Research, Office of the Director.  In this case, funding amounts were adjusted to
FY 1980 dollars using the BRDPI.
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Exhibit 7—Research Project Grant (RPG) Awards To RCMI Institutions

Research Question 2 involved comparing the RCMI institutions that had greater research
experience prior to RCMI with the less experienced institutions with respect to their success in
competing for RPG funding after approximately 10 years of RCMI support.  As before, the
baseline period was FY 1980–1984 and the followup period was FY 1995–1997.

To examine this issue, each of the 15 RCMI institutions was assigned to a low, medium, or high
group based on the average level of RPG funding that the institution’s RCMI component (e.g.,
school of medicine) had received per year in FY 1980–1984, before the RCMI Program was
established.  The three groups of institutions were defined as follows (using actual dollar
amounts awarded per year in FY 1980–1984):

•  Least experienced: Average RPG funding less than $100,000 (n=7)
•  Somewhat experienced: Average RPG funding between $100,000 and $1 million (n=5)

•  Most experienced: Average RPG funding more than $1 million (n=3)

RCMI Institution FY 1980-84 FY 1995-97 Difference % Change 2

Least Experienced Institutions:

Ponce School of Medicine $0 $0 $0 0%
Texas Southern University $0 $0 $0 0%
Tuskegee University $0 $0 $0 0%
Universidad Central del Caribe $0 $379 $379 379%
University of Puerto Rico - Rio Piedras $55 $59 $4 7%
Clark Atlanta University $70 $0 -$70 -100%
Florida A&M University $134 $203 $69 51%

     Average - Least Experienced $37 $92 $55 48%

Somewhat Experienced Institutions:

Morehouse School of Medicine $236 $2,895 $2,659 1127%
Chas R Drew University of Medicine & Science $651 $1,669 $1,018 156%
University of Puerto Rico - Medical Sciences $1,070 $6,389 $5,319 497%
Meharry Medical College $1,594 $1,333 -$261 -16%
City College - CUNY $1,605 $1,358 -$247 -15%

    Average - Somewhat Experienced $1,031 $2,729 $1,698 350%

Most Experienced Institutions:

Hunter College - CUNY $2,512 $2,034 -$478 -19%
Howard University $2,790 $1,721 -$1,069 -38%
University of Hawaii at Manoa $5,704 $8,811 $3,107 54%

    Average - Most Experienced $3,669 $4,189 $520 -1%

    Overall Average $1,095 $1,790 $695 139%

1   RPG grant dollars presented in this table were adjusted to FY 1997 dollars using the NIH Biomedical Research and Development Price Index (BRDPI) and then averaged.  

     Average Adjusted RPG $/Year represents the average amount awarded to the institution's RCMI components during the time period.  RPGs include R01, R22, R23, R29, 

     R35, R37, R43, R44, P01, P42, U01, and P41 (for NIGMS, FY 1980-present) grant activity codes.  NLM grants are excluded for all years, as are grants awarded by NCNR for FY 1986

     and NCRR for FY 1967-89, and U01 grants for FYs 1980-81.  Source: NIH Consolidated Grant Applicant File (CGAF).
2    The % Change figure takes into account the different number of years in the two time periods.  When the divisor was 0, % Change was estimated.

    Average % Change figures were calculated by averaging the % Change for each institution in the group.

Average Adjusted $ / Year (in thousands) 1

EVALUATION OF THE RCMI PROGRAM



31

Exhibit 8—Changes in RPG Funding for Three Groups of RCMI Institutions

Prior to conducting the analysis for Research Question 2, all funding data were adjusted to FY
1997 dollars using the BRDPI and then converted to average dollars per year.  The results,
shown in Exhibits 7 and 8, revealed that the group of five RCMI institutions that were somewhat
experienced in competing for RPGs during the pre-RCMI period demonstrated the largest
percentage increase in average RPG funding over time.  These five institutions increased the
average amount of RPG funding they were awarded per year by $1.7 million (representing an
average increase of 350 percent more than their baseline levels).  The average percentage change
for these five institutions was much greater than the percentage change for the most experienced
institutions (-1 percent) and the least experienced institutions (48 percent) over the same period
of time.

To test whether the differences between the three groups were statistically significant, the study
compared the average dollar change in RPG funding per year from FY 1980–1984 to FY 1995–
1997 for each pair of groups—least experienced vs. somewhat experienced RCMI institutions;
least experienced vs. most experienced RCMI institutions; and somewhat experienced vs. most
experienced RCMI institutions.  The group of somewhat experienced institutions, for example,

               Source:  NIH Consolidated Grant Applicant File (CGAF).

           1   Research project grant (RPG) dollars were adjusted to FY 1997 dollars using the Biomedical Research and Development Price Index (BRDPI) and then averaged.
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Exhibit 9—Research Project Grant (RPG) Awards to Comparison Institutions

consisted of three institutions (Morehouse, Drew, and UPR Medical Sciences) that achieved
large increases in RPG funding per year, and two institutions (Meharry and City College) that
experienced decreased RPG funding per year during the followup period.  Thus, while the group
of somewhat experienced institutions demonstrated a 350 percent increase over their baseline
levels, the variability within the group was very large (see Exhibit 7, page 30).  Although there
were large differences between each pair of groups, the differences were not statistically
significant, probably due to the small number of observations and the large degree of variance
among the institutions with respect to RPG funding.8

                                                
8 Two-sample t-tests assuming unequal variances were performed for each pair of groups.  For the comparison of the
least experienced vs. somewhat experienced institutions, p=.19; for the least experienced vs. most experienced
institutions, p=.76; and for the somewhat experienced vs. most experienced institutions, p=.52, using two-tailed t-
tests.  In each case, the null hypothesis that there was no significant difference was not rejected at the .05 level.

Comparison Institution FY 1980-84 FY 1995-97 Difference % Change 2

Least Experienced Institutions:

University of Missouri, Kansas City $0 $134 $134 0%
Idaho State University + Northeast Louisiana University $0 $0 $0 0%
Auburn University at Auburn $0 $421 $421 0%
University of Kansas School of Medine, Wichita $0 $0 $0 379%
University of Colorado at Denver $53 $219 $166 313%
Ball State University + University of Santa Clara $72 $84 $12 17%
University of Nebraska Medical Center $117 $166 $49 42%

     Average - Least Experienced $35 $146 $112 107%

Somewhat Experienced Institutions:

College of Medicine at Rockford $243 $0 -$243 -100%
Marshall University $575 $608 $33 6%
Creighton University + Univ of Tennessee, Rockville $1,401 $1,373 -$28 -2%
Univ of Louisville + Univ of South Carolina at Columbia $1,422 $3,679 $2,257 159%
Southern Illinois University at Carbondale $1,582 $696 -$886 -56%

    Average - Somewhat Experienced $1,045 $1,271 $227 1%

Most Experienced Institutions:

Oakland University + Univ of Maryland Baltimore County $2,345 $1,553 -$792 -34%
Finch Univ of Health Sciences, Chicago Medical School $2,813 $4,481 $1,668 59%
Michigan State University $4,946 $8,098 $3,152 64%

    Average - Most Experienced $3,368 $4,711 $1,343 30%

    Overall Average $1,038 $1,434 $396 56%

1   RPG grant dollars presented in this table were adjusted to FY 1997 dollars using the NIH Biomedical Research and Development Price Index (BRDPI) and then averaged.  

     Average Adjusted RPG $/Year represents the average amount awarded to the institution's research components during the time period.  RPGs include R01, R22, R23, R29, 
     R35, R37, R43, R44, P01, P42, U01, and P41 (for NIGMS, FY 1980-present) grant activity codes.  NLM grants are excluded for all years, as are grants awarded by NCNR for FY 1986
     and NCRR for FY 1967-89, and U01 grants for FYs 1980-81.  Source: NIH Consolidated Grant Applicant File (CGAF).
2    The % Change figure takes into account the different number of years in the two time periods.  When the divisor was 0, % Change was estimated.

    Average % Change figures were calculated by averaging the % Change for each institution in the group.

Source: NIH Consolidated Grant Applicant File (CGAF).

Average Adjusted RPG $ / Year (in thousands) 1
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Exhibit 10—Changes in RPG Funding for Three Groups of Comparison Institutions

Additional Analyses (Research Questions 1 and 2)

To increase our understanding of the results, the comparison institutions identified for Research
Question 1 were similarly assigned to low, medium, and high groups.  The results for the three
groups of comparison institutions are presented in Exhibits 9 and 10.  Statistical analyses were
then performed to examine the average dollar change in RPG funding per year from FY 1980–
1984 to FY 1995–1997 for each pair of low, medium, and high groups of institutions (i.e., least
experienced RCMI institutions vs. least experienced comparison institutions, somewhat
experienced RCMI institutions vs. somewhat experienced comparison institutions, and most
experienced RCMI institutions vs. most experienced comparison institutions).  Although the
average increase in RPG funding per year for the somewhat experienced RCMI institutions ($1.7
million) was larger than the comparison group’s increase ($227,000), the difference was not
statistically significant at the .05 level.  Similarly, no significant differences were found between
the other two groups of RCMI institutions and their comparison groups, indicating that the three
groups of RCMI institutions were not statistically different from the corresponding three groups

               Source:  NIH Consolidated Grant Applicant File (CGAF).
           1   Research project grant (RPG) dollars were adjusted to FY 1997 dollars using the Biomedical Research and Development Price Index (BRDPI) and then averaged.
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of comparison institutions with respect to changes in RPG funding per year from FY 1980–1984
to FY 1995–1997.

As a further analysis the study examined the number of RPG applications submitted by the
RCMI institutions and the percentage that received funding (the RPG success rate) during FY
1980–1984 and FY 1995–1997.  The findings revealed that the overall RPG success rate for the
entire group increased from 20 percent to 26 percent during this period, as shown in Exhibit 11
and presented graphically in Exhibits 12 and 13.  UPR Medical Sciences, Drew, UC Caribe,
Florida A&M, and Hawaii improved their RPG success rates the most during this period.
Comparing the three groups, the somewhat experienced institutions showed the greatest
improvement, increasing their average success rate from 27 percent to 35 percent.  In fact, their
FY 1995–1997 success rate was slightly higher than the rate for the most experienced
institutions, although it was primarily due to the improved performance of UPR Medical
Sciences and Drew.  The average number of RPG applications for the group remained about the
same (increasing slightly from 8.3 to 8.9 applications per year).  However, Morehouse’s rate rose
from 3.2 to 12.3 applications per year.

The institutions in the least experienced group submitted fewer RPG applications than the other 2
groups, averaging 1.2 applications per year in FY 1980–1984 and 1.4 per year in FY 1995–1997.
In the most experienced group, Hawaii had the greatest improvement in RPG success, increasing
its success rate from 34 percent to 43 percent.  Hunter maintained both its application rate and a
relatively high RPG success rate (42 percent) over the 10-year period.  Howard, however,
experienced a decline, with its RPG application rate dropping from 26.4 to 14.0 per year and its
success rate dropping from 27 percent to 17 percent.  This decline in competitive grants may be
due to the large Federal appropriation that Howard was receiving from the U.S. Department of
Education.  The “grant in aid” supports more than half of the institution’s operating budget and is
based on Howard’s designation by Congress as a national university serving a national need.
During the 1980’s, when more internal funds from this source became available to support
research projects, fewer Howard faculty applied for R01s.  As one investigator stated, “It was
much more convenient for us to apply for internal funds.”  A second reason for Howard’s decline
in RPG success may be that many faculty were recruited in the early 1970’s and most of them
were tenured by the mid-1980’s.  In addition, Howard experienced a difficult financial period in
the late 1980’s and early 1990’s, requiring some hiring freezes and some layoffs.  Faculty morale
was low, which may be another reason that fewer faculty were applying for competitive grants.

Key Findings for Research Questions 1 and 2

The analyses performed for Research Questions 1 and 2 revealed that the RCMI institutions
showed greater improvement in their RPG funding levels than a comparable group of non-RCMI
institutions, although the difference was not statistically significant at the .05 level.  Similarly the
differences found between RCMI institutions with different levels of prior research experience
were not statistically significant.  These results are due in part to the small sample size (n=15)
and the large amount of variance among the institutions with respect to RPG funding.
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RCMI Institution FY 1980-84 FY 1995-97 Difference  FY 1980-84 FY 1995-97 Difference

Least Experienced Institutions:

Ponce School of Medicine 0.6 1.3 0.7 0% 0% 0%
Texas Southern University 0.0 0.0 0.0 0% 0% 0%
Tuskegee University 1.8 1.3 -0.5 0% 0% 0%
Universidad Central del Caribe 0.2 2.0 1.8 0% 50% 50%
University of Puerto Rico - Rio Piedras 1.6 1.7 0.1 25% 20% -5%
Clark Atlanta University 2.2 2.0 -0.2 18% 0% -18%
Florida A&M University 2.0 1.3 -0.7 20% 50% 30%

     Average - Least Experienced 1.2 1.4 0.2 9% 17% 8%

Somewhat Experienced Institutions:

Morehouse School of Medicine 3.2 12.3 9.1 38% 35% -3%
Chas R Drew University of Medicine & Science 4.8 4.7 -0.1 13% 36% 23%
University of Puerto Rico - Medical Sciences 13.2 8.7 -4.5 20% 42% 22%
Meharry Medical College 12.4 9.7 -2.7 31% 28% -3%
City College - CUNY 8.0 9.0 1.0 33% 33% 0%

    Average - Somewhat Experienced 8.3 8.9 0.6 27% 35% 8%

Most Experienced Institutions:

Hunter College - CUNY 11.6 12.7 1.1 41% 42% 1%
Howard University 26.4 14.0 -12.4 27% 17% -10%
University of Hawaii at Manoa 31.8 23.0 -8.8 34% 43% 9%

    Average - Most Experienced 23.3 16.6 -6.7 34% 34% 0%

    Overall Average 8.0 6.9 -1.1 20% 26% 6%

1   Research Project Grants (RPGs) include R01, R22, R23, R29, R35, R37, R43, R44, P01, P42, U01, and P41 (for NIGMS, FY 1980-present) grant activity codes.  NLM grants are excluded for 

     all years, as are grants awarded by NCNR for FY 1986 and NCRR for FY 1967-89, and U01 grants for FYs 1980-81.  Source: NIH Consolidated Grant Applicant File (CGAF).
2   RPG success rate is defined as the percent of RPG applications submitted by the institution's RCMI components that received funding.

Source: NIH Consolidated Grant Applicant File (CGAF).

EVALUATION OF THE RCMI PROGRAM

Average Number of RPG Applications / Year 1 Percent of RPG Applications Awarded / Year

E
xh

ib
it 11—

R
P

G
 S

u
ccess R

ate



36

Exhibit 12—Changes in Number of RPG Applications for Three Groups of RCMI
Institutions

Exhibit 13—Changes in RPG Success Rate for Three Groups of RCMI Institutions

               Source:  NIH Consolidated Grant Applicant File (CGAF).
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               Source:  NIH Consolidated Grant Applicant File (CGAF).
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The findings revealed that the five RCMI institutions that were somewhat experienced in
obtaining competitive RPGs during the pre-RCMI period demonstrated the largest percentage
increase in average RPG funding per year, compared with the least experienced institutions and
the most experienced institutions.  The somewhat experienced group also improved their RPG
success rates the most during their first 10 years of RCMI funding.  The most striking difference
in RPG funding was found between the least experienced and somewhat experienced RCMI
institutions, suggesting that the RCMI institutions that were somewhat experienced in competing
successfully for research project grants prior to RCMI were more successful than the institutions
with little, if any, prior experience in this area.  Although not statistically significant, the finding
suggests that a certain threshold level of research capacity may need to be present before an
institution can usefully benefit from the type of infrastructure funding provided by the RCMI
Program.

Research Question 3

As a group, did the RCMI centers achieve long-term success in strengthening their
biomedical and behavioral research capacity during the first 10 years of RCMI support, as
demonstrated by:

•  More success competing for research grants and other funding
•  More peer-reviewed scientific publications, presentations, and awards
•  Increased institutionalization of research capacity

Research Question 3 used a broader definition of long-term success than was used for Research
Questions 1 and 2.  In addition to RPG success, Research Question 3 examined the extent to
which the RCMI centers had increased their research funding from a variety of sources,
increased the quantity and quality of their peer-reviewed scientific publications, increased the
professional contributions of research faculty, and achieved success in the institutionalization of
research capacity.

More Success Competing for Research Grants and Other Funding

In addition to examining how successful the RCMI institutions were in competing for RPGs, the
study analyzed the extent to which they were able to increase the total amount of research
funding they received from PHS (which includes NIH, Alcohol, Drug Abuse, and Mental Health
Administration (ADAMHA9), Health Resources and Services Administration (HRSA), Food and
Drug Administration (FDA), and Centers for Disease Control and Prevention (CDC)), NSF,
other agencies of the Federal Government, and organizations outside the Federal Government.
The average amount of grant/contract funding each RCMI institution received each year from
these different sources during the early years of the RCMI program (Years 1–3) was compared
with the average funding received in Years 8–10.  Results were summarized for the least

                                                
9 ADAMHA (Alcohol, Drug Abuse, and Mental Health Administration) only existed before FY 1993.
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experienced, somewhat experienced, and most experienced institutions, as well as for the entire
group of 15 institutions (see Exhibit 14).

To obtain the data needed for the analyses, each of the 15 RCMI institutions was asked to submit
research grant/contract summary reports listing each grant and contract awarded to research
faculty during Years 0–10 of their RCMI program.  One of the unexpected findings of the study
was how difficult it was for some of the RCMI institutions to provide this type of information.
Our original request gave the RCMI Program Directors 1 month to submit grant/contract
summary reports.  Only 8 of the 15 RCMI centers were able to meet the 1-month deadline.  Of
the seven others, two of the largest institutions required an additional month because the
information was maintained by a separate office within the university.  After 4 months, the
remaining five institutions were still unable to produce all of the requested data, although some
information on grants and contracts was submitted by each of the sites.  Specifically, UPR Rio
Piedras was unable to submit any grant/contract information for RCMI Years 9–10, and Clark
Atlanta experienced problems producing information on individual grant and contract awards.
Problems experienced by Clark Atlanta were partly due to the fact that information systems that
had been previously maintained separately by Clark College and Atlanta University prior to their
consolidation in 1988 are now combined.  Drew was only able to provide information for grants
and contracts awarded in RCMI Years 7–10 and the specific funding organizations were not
listed.  Tuskegee submitted only total grant/contract dollars awarded by Federal and non-Federal
agencies each year, and Morehouse submitted only total dollars awarded for research grants each
year.  For each of these institutions (UPR Rio Piedras, Clark Atlanta, Drew, Tuskegee, and
Morehouse), non-PHS funding information presented in this section was estimated from the
available data.  The inability of some RCMI centers to produce basic grant/contract information
demonstrates a lack of infrastructure development and indicates that without improved
information systems, it would be difficult for them to track their own progress in competing for
research grants and other types of external funding.

In addition to the lack of detailed information, there were inconsistencies among the RCMI
centers with respect to the types of grants and contracts reported.  Some centers restricted their
reports to grants and contracts awarded to research faculty and some listed all of their awards,
including awards to institutional components not associated with their RCMI program.  Although
procedures were developed to limit the analyses to grants/contracts that involved biomedical and
behavioral research, caution should be taken in interpreting the non-PHS findings presented in
this section due to the reporting inconsistencies.

Regarding the research funding analysis presented in this section, it should be noted that most of
the results were reported in current dollars (not adjusted for inflation) in keeping with the dollar
amounts provided by the RCMI centers.  The analysis compared the average research funding
that each center received during Years 1–3 with the average funding received in Years 8–10, a
strategy that was employed because many of the sites were unable to obtain pre-RCMI grant and
contract information.  For these reasons, most of the findings presented in this section are not
directly comparable with the previous analyses for Research Questions 1 and 2.
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Exhibit 14—Public Health Service (PHS) Grant and Contract Awards

Public Health Service Awards.—To ensure the validity of findings with respect to grants and
contracts awarded by the PHS, the CGAF was used as the data source rather than information
provided by the RCMI centers.  The results for all PHS awards, summarized in Exhibit 14, show
that by Years 8–10, the group of 15 RCMI institutions had increased the average amount of PHS
grant and contract awards received per year by $2.9 million—nearly doubling the amount of
PHS funding they had been receiving approximately 7 years earlier in Years 1–3.

All three groups of RCMI institutions showed strong improvement in the average amount of PHS
funding they received during their first 10 years of RCMI support.  The somewhat experienced
institutions achieved the largest dollar increase in PHS funding, averaging $4.8 million per year
more in Years 8–10 than in Years 1–3 (an average increase of 93 percent).  Meharry was the
most successful, followed by Morehouse and UPR Medical Sciences.  The least experienced
institutions had a higher percentage gain (114 percent) but lower dollar amounts, increasing their
average amount of PHS funding by $1.1 million per year.  Ponce and UC Caribe had the largest

RCMI Institutions Years 1-3 Years 8-10 Difference % Change 2

Least Experienced Institutions:

Ponce School of Medicine $689 $3,049 $2,360 342%
Texas Southern University $1,032 $2,044 $1,012 98%
Tuskegee University $4,573 $4,347 -$226 -5%
Universidad Central del Caribe $803 $2,494 $1,691 211%
University of Puerto Rico - Rio Piedras $2,576 $3,460 $884 34%
Clark Atlanta University $1,577 $3,110 $1,533 97%
Florida A&M University $2,159 $2,677 $518 24%

     Average - Least Experienced $1,916 $3,026 $1,110 114%

Somewhat Experienced Institutions:

Morehouse School of Medicine $4,299 $10,074 $5,775 134%
Chas R Drew University of Medicine & Science $6,318 $6,588 $269 4%
University of Puerto Rico - Medical Sciences $5,149 $10,243 $5,094 99%
Meharry Medical College $7,123 $18,202 $11,078 156%
City College - CUNY $2,453 $4,196 $1,743 71%

    Average - Somewhat Experienced $5,069 $9,860 $4,792 93%

Most Experienced Institutions:

Hunter College - CUNY $3,667 $5,079 $1,411 38%
Howard University $5,304 $7,147 $1,843 35%
University of Hawaii at Manoa $6,057 $13,813 $7,757 128%

    Average - Most Experienced $5,009 $8,680 $3,670 67%

    Overall Average $3,585 $6,435 $2,850 98%

1   Public Health Service (PHS) grant/contract dollars presented in this table are current dollars (not adjusted for inflation).  PHS agencies include NIH, ADAMHA, HRSA,

     FDA, CDC, and other DHHS agencies.  Average $/Year represents the average amount awarded to the institution's RCMI components during the time period.  
     Source: NIH Consolidated Grant Applicant File (CGAF).
2   The % Change figure takes into account the different number of years in the two time periods.  Average % Change figures were calculated by averaging 

     the % Change for each institution.

Source: NIH Consolidated Grant Applicant File (CGAF).

Average $/Year (in thousands) 1
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gains within this group.  The most experienced institutions increased their average amount of
PHS funding per year by $3.7 million (an average increase of 67 percent over their earlier
levels), with Hawaii demonstrating the largest gain.

The results revealed that four of the five institutions that had demonstrated the greatest
improvement in RPG funding (Morehouse, UPR Medical Sciences, Hawaii, and UC Caribe) also
had substantial increases in overall PHS funding.  An unexpected finding was the sharp increase
in PHS funding exhibited by Meharry and Ponce.  A further analysis revealed that for these
institutions and others, a substantial portion of their PHS funding consisted of non-RPG grants
targeted for minority institutions and investigators, as shown in Exhibit 15.10  Nearly all of the
RCMI centers had notable increases in PHS minority funding from Years 1–3 to Year 8–10, due
in part to an overall increase in RCMI funding.  An additional analysis revealed that for the least
experienced institutions, 84 percent of their PHS funding in Years 8–10 was designated as
minority funding (ranging from 57 percent for UC Caribe to 96 percent for Clark Atlanta and
Florida A&M).  For the somewhat experienced institutions, the percentage of PHS funding
designated as minority funding was substantially lower (48 percent), with Meharry having the
highest level (66 percent). The percentage was lowest (28 percent) for the most experienced
institutions.

In addition to examining the changes in PHS awards from Years 1–3 to Years 8–10, the study
calculated the percentage of RCMI research faculty who submitted and received competitive
PHS grant awards throughout the first 10 years of RCMI, as shown in Exhibit 16.  A competitive
PHS award was defined as any R, P, K, or U award, excluding activity codes K14 and U92
(which are targeted for minorities).  All RPGs are included in this definition, as well as other
grants that must undergo rigorous peer review.  The results showed that for the group as a whole,
only 43 percent of the RCMI research faculty submitted competitive PHS applications and only
19 percent of the faculty received one or more competitive PHS awards in Years 1–10.  The most
experienced institutions had higher percentages, with 61 percent of their faculty submitting
applications and 34 percent of their faculty receiving awards.  Hunter was the strongest
performer; 88 percent of its 32 RCMI research faculty applied for a competitive PHS award and
56 percent of its faculty were successful. The percentages for the somewhat experienced group
were not much lower than the most experienced group.  Within this group, 55 percent of the
faculty submitted applications and 27 percent of the faculty received a competitive PHS award.
Morehouse had the highest percentages in this group; 77 percent of its 39 RCMI research faculty
applied for a competitive PHS award and 46 percent of the faculty received an award.  The rates
were much lower for the least experienced institutions (with 27 percent of their faculty
submitting applications and 8 percent of their faculty receiving an award).  A comparison with
the RPG findings (shown in Exhibit 11, see page 35) indicates that the research faculty at the
least experienced institutions applied more often for competitive PHS awards that would be
helpful in increasing their research skills (such as research career development K awards) but
that were less competitive than the RPG awards.  Among the 7 institutions in this group, Florida
A&M had the strongest overall performance; 32 percent of its 41 RCMI research faculty applied
for a competitive PHS award and 17 percent of the faculty received an award.

                                                
10 PHS awards targeted for minorities include activity codes A24, D34, F14, F16, F34, F36, G12, K14, S03, S06,
S11, S14, T34, T36, T37, U92, and UH1.
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National Science Foundation Awards.—In addition to using the grant/contract summary reports
submitted by the RCMI centers, permission was obtained from NSF to access the NSF Master
Database of Proposals and Awards to identify awards to RCMI institutions.  Unfortunately, the
computerized NSF database began in 1988, so the study was unable to compare funding levels in
Years 1–3 with those in Years 8–10.  Moreover, the study was not able in all cases to identify
grants awarded to the RCMI centers’ institutional components (e.g., school of pharmacy).  The
analysis of NSF awards was therefore based primarily on NSF grant/contract information
submitted by the RCMI centers, using the NSF database to fill in missing information.

The results of the NSF analysis, summarized in Exhibit 17, illustrate that NSF funding was much
lower than PHS funding for all of the RCMI institutions—averaging less than 10 percent of PHS
funding for the group as a whole in both time periods.  The somewhat experienced institutions
exhibited the largest dollar increase in NSF funding, averaging $470,000 per year more in Years
8–10 than in Years 1–3 (an average increase of 84 percent).  City College had the largest gain,
followed by UPR Medical Sciences.  The least experienced institutions had a higher percentage
gain (280 percent), increasing their average amount of NSF funding per year by $294,000, with
Florida A&M and Clark Atlanta demonstrating the largest percentage gains.  The most
experienced institutions had the lowest average increase in NSF funding ($59,000 per year) as
well as the lowest percentage gain (41 percent).

Other Federal Government Awards.—The grant/contract summary reports submitted by the
RCMI institutions served as the primary data source for information on non-PHS and non-NSF
Federal Government awards.  The results showed that many Federal agencies had funded
research at RCMI institutions during both time periods, including the U.S. Department of
Education, Department of Energy (DOE), Department of Defense (DoD), Environmental
Protection Agency (EPA), and National Aeronautical and Space Administration (NASA).  All of
the reported grants and contracts that appeared to be potentially related to biomedical and/or
behavioral research were included in the analysis.

The results, shown in Exhibit 18, illustrate that all three groups of RCMI institutions had
increases in non-PHS and non-NSF Federal Government awards from Years 1–3 to Years 8–10,
particularly in terms of percentage gains.  The largest dollar gain by far was achieved by Clark
Atlanta, one of the least experienced institutions.  Its average funding in Years 8–10 from non-
PHS and non-NSF Federal agencies ($15.8 million) was more than six times larger than any of
the other RCMI institutions.  Clark Atlanta was successful in winning large multi-year awards
from the Department of Energy (e.g., for the construction of a Graduate Research Center for
Science and Technology and for environmental technology research), from EPA (e.g., for
development of a Center for Environmental Policy Education and Research), and from the U.S.
Navy (e.g., for a Program for Research Integration and Support for Matriculation to the
Doctorate).  In Years 8–10, Clark Atlanta’s funding from these other government agencies was
more than five times larger than its PHS funding.  For the 14 other RCMI institutions, however,
the funding they received from non-PHS and non-NSF Federal agencies was much lower than
their PHS funding—averaging less than 10 percent of PHS funding in both time periods.

To assess changes in the total Federal Government grants and contracts awarded, the average
amount of PHS, NSF, and other Federal Government funding received during each time period
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Exhibit 15—PHS Minority Grant And Contract Awards

was totaled for each RCMI institution.  The results, shown in Exhibit 19, revealed that for the
group as a whole, total Federal Government funding increased substantially, averaging more than
$4 million per year more in Years 8–10 than in Years 1–3 (an average increase of 126 percent).
The results for the three groups of institutions were similar to findings for PHS grants and
contracts (Exhibit 14, see page 39), which is not surprising since more than 70 percent of total
Federal Government awards was funded by the PHS in both time periods.  Overall, the RCMI
centers showing the greatest improvement in total Federal Government funding were Clark
Atlanta and Meharry.  Other RCMI centers with high percentage gains were Ponce, UC Caribe,
Morehouse, Hawaii, UPR Medical Sciences, and Texas Southern.

RCMI Institutions Years 1-3 Years 8-10 Difference % Change 2

Least Experienced Institutions:

Ponce School of Medicine $407 $2,581 $2,174 534%
Texas Southern University $908 $1,897 $989 109%
Tuskegee University $4,170 $3,595 -$575 -14%
Universidad Central del Caribe $587 $1,415 $828 141%
University of Puerto Rico - Rio Piedras $2,456 $2,733 $277 11%
Clark Atlanta University $1,107 $3,001 $1,894 171%
Florida A&M University $1,905 $2,559 $654 34%

     Average - Least Experienced $1,649 $2,540 $892 141%

Somewhat Experienced Institutions:

Morehouse School of Medicine $1,551 $4,087 $2,536 164%
Chas R Drew University of Medicine & Science $806 $2,029 $1,223 152%
University of Puerto Rico - Medical Sciences $1,395 $3,113 $1,718 123%
Meharry Medical College $2,507 $12,033 $9,526 380%
City College - CUNY $1,231 $2,352 $1,121 91%

    Average - Somewhat Experienced $1,498 $4,723 $3,225 182%

Most Experienced Institutions:

Hunter College - CUNY $1,209 $2,370 $1,161 96%
Howard University $1,065 $2,126 $1,061 100%
University of Hawaii at Manoa $623 $2,846 $2,223 357%

    Average - Most Experienced $966 $2,447 $1,482 184%

    Overall Average $1,462 $3,249 $1,787 163%

1   Public Health Service (PHS) grant/contract dollars presented in this table are current dollars (not adjusted for inflation).  PHS minority grants and contracts include 

     activity codes A24, D34, F14, F16, F34, F36, G12, K14, S03, S06, S11, S14, T34, T36, T37, U92, and UH1.  Average $/Year represents the average

     amount awarded to the institution's RCMI components during the time period.  Source: NIH Consolidated Grant Applicant File (CGAF).
2    The % Change figure takes into account the different number of years in the two time periods.  Average % Change figures were calculated by averaging the 

     % Change for each institution.

Average $/Year (in thousands) 1
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Exhibit 16—Grant and Publication Success of RCMI Research Faculty

Non-Federal Government Awards.—The grant/contract summary reports submitted by the
RCMI institutions served as the primary data source for information on grants and contracts
funded by state and local governments, nonprofit foundations, private industry, and other
organizations outside the Federal Government.  The results, shown in Exhibit 20, illustrate a very
high percentage increase (4806 percent) in non-Federal awards, although the monetary increase
($542,000) was fairly modest for the group as a whole.  The most experienced institutions
showed the greatest improvement in non-Federal funding, averaging $765,000 per year more in
Years 8–10 than in Years 1–3 (an average increase of 675 percent), with Hawaii demonstrating
the highest gain.  Among the least experienced institutions, Clark Atlanta had the largest gain; in
Years 1–3 it received no funding from non-Federal sources and in Years 8–10 it received $2.4
million per year from such sources, mostly from nonprofit organizations such as the Georgia
Research Alliance and the Woodruff Foundation.

% Rsch Faculty % Rsch Faculty
who Submitted who Received % Rsch Faculty

Total # RCMI  Competitive  Competitive with Scientific
Rsch Faculty PHS Applications PHS Awards Publications

RCMI Institution in Years 1-10 in Years 1-10 1 in Years 1-10 2 in Years 1993-97 3

Least Experienced Institutions:

Ponce School of Medicine 65 32% 6% 27%
Texas Southern University 33 30% 3% 40%
Tuskegee University 42 19% 7% 68%
Universidad Central del Caribe 60 15% 7% 29%
University of Puerto Rico - Rio Piedras 38 24% 11% 73%
Clark Atlanta University 36 39% 3% 61%
Florida A&M University 41 32% 17% 74%

     Average - Least Experienced 45 27% 8% 53%

Somewhat Experienced Institutions:

Morehouse School of Medicine 39 77% 46% 67%
Chas R Drew Univ of Medicine & Science 55 44% 18% 67%
University of Puerto Rico - Med Sciences 109 37% 18% 71%
Meharry Medical College 61 67% 30% 57%
City College - CUNY 46 52% 24% 88%

     Average - Somewhat Experienced 62 55% 27% 70%

Most Experienced Institutions:

Hunter College - CUNY 32 88% 56% 88%
Howard University 88 44% 15% 79%
University of Hawaii at Manoa 71 51% 30% 87%

     Average - Most Experienced 64 61% 34% 85%

    Overall Average 54 43% 19% 65%

1   Percent of total RCMI research faculty who applied for one or more competitive PHS awards (any R, P, K or U award except activity codes K14 and U92) during the first 10 years of the RCMI program.

    Source:  Research Faculty Forms and NIH Consolidated Grant Applicant File (CGAF).
2   Percent of total RCMI research faculty who received one or more competitive PHS awards during the first 10 years of the RCMI program. Source:  Research Faculty Forms and NIH CGAF.
3   Percent of Year 10 RCMI research faculty who published in peer-reviewed journals listed in the Science Citation Index  during 1993-97.  Source:  Research Faculty Forms, Institute for Scientific Information (ISI),

    and CHI Research, Inc.
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Exhibit 17—National Science Foundation (NSF) Grant and Contract Awards

Total Grant and Contract Awards.—To assess the extent to which the RCMI institutions
achieved more success in competing for grants and other funding during their first 10 years, the
average amount of Federal and non-Federal Government funding received during each time
period was totaled for each RCMI institution.  The results, shown in Exhibit 21, revealed that for
the group as a whole, total funding increased substantially, averaging nearly $5 million per year
more in Years 8–10 than in Years 1–3 (an average increase of 136 percent).  The results for the
three groups of institutions were similar to the findings for total Federal Government awards
(Exhibit 19, see page 46), which is not surprising since more than 90 percent of total awards
were funded by the Federal Government in both time periods.

Overall, the findings showed that the RCMI centers as a group were successful in increasing
their research funding over a short period of time (from Years 1–3 to Years 8–10). The RCMI
institution showing the greatest improvement was Clark Atlanta, primarily due to its success in
competing for grants and contracts from non-PHS Federal agencies and private nonprofit
organizations.  Although Clark Atlanta’s RCMI research faculty were not directly involved with

RCMI Institutions Years 1-3 Years 8-10 Difference % Change 2

Least Experienced Institutions:

Ponce School of Medicine $46 $39 -$7 -15%
Texas Southern University $0 $17 $17 0%
Tuskegee University $69 $0 -$69 -100%
Universidad Central del Caribe $162 $37 -$126 -77%
University of Puerto Rico - Rio Piedras $287 $427 $140 49%
Clark Atlanta University $0 $983 $983 983%
Florida A&M University $0 $1,123 $1,123 1123%

     Average - Least Experienced $81 $375 $294 280%

Somewhat Experienced Institutions:

Morehouse School of Medicine $0 $21 $21 21%
Chas R Drew University of Medicine & Science $0 $30 $30 30%
University of Puerto Rico - Medical Sciences $0 $242 $242 242%
Meharry Medical College $882 $1,162 $280 32%
City College - CUNY $1,896 $3,670 $1,775 94%

    Average - Somewhat Experienced $556 $1,025 $470 84%

Most Experienced Institutions:

Hunter College - CUNY $498 $427 -$71 -14%
Howard University $77 $145 $68 89%
University of Hawaii at Manoa $362 $542 $180 50%

    Average - Most Experienced $313 $372 $59 41%

    Overall Average $285 $591 $306 167%

1   National Science Foundation (NSF) grant/contract dollars presented in this table are actual dollars (not adjusted for inflation).  NSF is an agency of the federal

     government outside the Public Health Service.  Average $/Year was based on data reported by the RCMI institutions whenever possible.  In a few cases, 
     Average $/Year was calculated from information obtained from the NSF Master Database of Proposals and Awards due to missing data. 

     Source: Research Faculty Form and NIH Consolidated Grant Applicant File (CGAF).
2   The % Change figure takes into account the different number of years in the two time periods and was estimated when the divisor was 0.  Average % Change 

     figures were calculated by averaging the % Change for each institution.

Average $/Year (in thousands) 1
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Exhibit 18—Other Federal Government Grant and Contract Awards

most of these awards, all of the researchers at Clark Atlanta University benefited from the
infrastructure improvements that resulted from such a large increase in external research funding.
Excluding the exceptional case of Clark Atlanta, the somewhat experienced group exhibited the
largest increase in total grant and contract awards, averaging $6.1 million per year more in Years
8–10 than in Years 1–3, a substantial increase in a relatively short period of time.  Within this
group, Meharry, Morehouse, and UPR Medical Sciences demonstrated the highest gains.
Among the most experienced institutions, Hawaii had the largest increase in total funding
(averaging $9.5 million per year more in Years 8–10 than in Years 1–3).  In addition to Clark
Atlanta in the least experienced group, Ponce and UC Caribe also showed much improvement in
total external funding.  Of all 15 institutions, Tuskegee was the only center that did not have an
increase in overall grant and contract dollars during the first 10 years of its RCMI program (with
its total awards decreasing by 6 percent).

RCMI Institutions Years 1-3 Years 8-10 Difference % Change 2

Least Experienced Institutions:

Ponce School of Medicine $0 $0 $0 0%
Texas Southern University $0 $0 $0 0%
Tuskegee University $464 $435 -$30 -6%
Universidad Central del Caribe $0 $0 $0 0%
University of Puerto Rico - Rio Piedras $64 $1,059 $995 1563%
Clark Atlanta University $1,692 $15,831 $14,139 836%
Florida A&M University $272 $690 $418 154%

     Average - Least Experienced $356 $2,574 $2,218 364%

Somewhat Experienced Institutions:

Morehouse School of Medicine $430 $1,010 $580 580%
Chas R Drew University of Medicine & Science $632 $662 $30 30%
University of Puerto Rico - Medical Sciences $0 $467 $467 467%
Meharry Medical College $538 $941 $403 75%
City College - CUNY $1,968 $2,432 $463 24%

    Average - Somewhat Experienced $714 $1,102 $389 235%

Most Experienced Institutions:

Hunter College - CUNY $59 $224 $165 278%
Howard University $508 $243 -$265 -52%
University of Hawaii at Manoa $8 $313 $305 3808%

    Average - Most Experienced $192 $260 $68 1345%

    Overall Average $442 $1,620 $1,178 646%

1   Federal government grant/contract dollars presented in this table are actual dollars (not adjusted for inflation).  Average $/Year excludes grants and contracts

      funded by the Public Health Service (PHS) and the National Science Foundation (NSF) and was based on data reported by the RCMI institutions whenever 
      possible. In a few cases, Average $/Year was estimated due to missing data.
2   The % Change figure takes into account the different number of years in the two time periods.  Average % Change figures were calculated by averaging 

     the % Change for each institution.

Average $/Year (in thousands) 1
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Exhibit 19—Total Federal Government Grant and Contract Awards

More Peer-Reviewed Scientific Publications

Research Question 3 addressed whether the RCMI institutions as a group achieved long-term
success in strengthening their biomedical and behavioral research capacity during their first 10
years of RCMI support.  Given the importance of high-quality scientific publications to an
academic research institution’s long-term success, a comprehensive bibliometric analysis was
conducted as part of the evaluation. CHI Research Inc. and QRC conducted the bibliometric
analysis.  A detailed account of the bibliometric analysis is included in Appendix G.

Both the quantity and the quality of the papers published in the scientific subfields pursued by
the different RCMI institutions were assessed in the bibliometric analysis, comparing two
periods of time.  The first time period covered the 4 years immediately before RCMI funding
was initiated (1981–1984) and the second covered a 5-year period several years after the
institutions first received RCMI support (1993–1997).  The bibliometric analysis took into
account the different number of years in the two time periods.  By comparing the papers

RCMI Institutions Years 1-3 Years 8-10 Difference % Change 2

Least Experienced Institutions:

Ponce School of Medicine $736 $3,088 $2,353 320%
Texas Southern University $1,032 $2,061 $1,028 100%
Tuskegee University $5,107 $4,782 -$325 -6%
Universidad Central del Caribe $965 $2,531 $1,565 162%
University of Puerto Rico - Rio Piedras $2,927 $4,946 $2,020 69%
Clark Atlanta University $3,269 $19,924 $16,655 509%
Florida A&M University $2,431 $4,490 $2,059 85%

     Average - Least Experienced $2,352 $5,975 $3,622 177%

Somewhat Experienced Institutions:

Morehouse School of Medicine $4,729 $11,105 $6,376 135%
Chas R Drew University of Medicine & Science $6,950 $7,280 $330 5%
University of Puerto Rico - Medical Sciences $5,149 $10,952 $5,803 113%
Meharry Medical College $8,543 $20,304 $11,761 138%
City College - CUNY $6,317 $10,298 $3,981 63%

 
    Average - Somewhat Experienced $6,338 $11,988 $5,650 91%

Most Experienced Institutions:

Hunter College - CUNY $4,225 $5,730 $1,505 36%
Howard University $5,889 $7,536 $1,647 28%
University of Hawaii at Manoa $6,427 $14,668 $8,241 128%

 
    Average - Most Experienced $5,514 $9,311 $3,798 64%

    Overall Average $4,313 $8,646 $4,333 126%

1   Federal government grant/contract dollars presented in this table are actual dollars (not adjusted for inflation).  Average $/Year includes grants and contracts

     funded by the Public Health Service (PHS), National Science Foundation (NSF), and other federal government grant and contract awards.  In a few cases,
     Average $/Year was estimated due to missing data.  Source:  Grant/contract summary reports submitted by the RCMI institutions, NIH Consolidated Grant Applicant File (CGAF), 
    and NSF Master Database of Proposals and Awards.
2   The % Change figure takes into account the different number of years in the two time periods.  Average % Change figures were calculated by averaging 

     the % Change for each institution.

Average $/Year (in thousands) 1
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Exhibit 20—Total Non-Federal Government Grant and Contract Awards

published during these two periods in refereed scientific journals included in the Science Citation
Index, it was possible to evaluate the extent to which the quantity and quality of their scientific
publications had increased (or decreased)—important measures of their overall research
capabilities.  Analyses were conducted for each RCMI institution as well as for three groups of
institutions, grouped according to their level of research experience prior to RCMI.

Number of Scientific Publications.—Most of the institutions in the study increased the number
of papers published in the scientific subfields being pursued by their RCMI investigators, as
shown in Exhibit 22.  After several years of RCMI funding, 11 of the 15 institutions were
publishing more papers each year in these subfields than they had before the funding was
granted.  In fact, the average RCMI center increased the number of its scientific publications per
year by 127 percent. Two-thirds of the RCMI research faculty at the average center had one or
more publications in peer-reviewed journals during 1993–1997, as shown in Exhibit 16 (see page
43).  As anticipated, the most experienced institutions had the highest percentage of faculty
publishing (85 percent), followed by the somewhat experienced group (70 percent) and the least
experienced group (53 percent).

RCMI Institutions Years 1-3 Years 8-10 Difference % Change 2

Least Experienced Institutions:

Ponce School of Medicine $50 $63 $13 26%
Texas Southern University $0 $0 $0 0%
Tuskegee University $510 $478 -$32 -$32
Universidad Central del Caribe $25 $459 $434 1736%
University of Puerto Rico - Rio Piedras $33 $519 $486 1473%
Clark Atlanta University $0 $2,413 $2,413 2413%
Florida A&M University $132 $354 $222 168%

     Average - Least Experienced $107 $612 $505 374%

Somewhat Experienced Institutions:

Morehouse School of Medicine $473 $1,110 $637 $637
Chas R Drew University of Medicine & Science $695 $728 $33 $33
University of Puerto Rico - Medical Sciences $0 $179 $179 179%
Meharry Medical College $286 $595 $309 108%
City College - CUNY $690 $1,832 $1,142 166%

    Average - Somewhat Experienced $429 $889 $460 13491%

Most Experienced Institutions:

Hunter College - CUNY $67 $614 $547 816%
Howard University $904 $1,396 $492 54%
University of Hawaii at Manoa $109 $1,366 $1,257 1153%

    Average - Most Experienced $360 $1,125 $765 675%

    Overall Average $265 $807 $542 4806%

1   Non-federal government grant/contract dollars presented in this table are actual dollars (not adjusted for inflation).  Average $/Year includes grants and contracts

     funded by state and local governments, non-profit foundations, private industry, and other organizations outside the federal government.  Average $/Year was 

     based on data reported by the RCMI institutions whenever possible.  In a few cases, Average $/Year was estimated due to missing data.
2   The % Change figure takes into account the different number of years in the two time periods and was estimated when the divisor was 0.  Average % Change 

     figures were calculated by averaging the % Change for each institution.

Average $/Year (in thousands) 1
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Exhibit 21—Grand Total Grant and Contract Awards

Comparing the three groups of RCMI institutions with respect to changes in the average number
of publications per year, the somewhat experienced group had the largest gains, as seen
graphically in Exhibit 23.  On average, these five institutions had increased their publication
counts by 144 percent after several years of RCMI support.  UPR Medical Sciences had the
highest publication rate for the group, averaging 44.6 publications per year in 1993–1997.
Morehouse, however, demonstrated the most improvement, increasing its publication rate from
3.3 papers per year in 1981–1984 to 18.4 papers per year in 1993–1997—a 466 percent increase.

The results were also positive for the seven least experienced institutions.  On average, their
publication rates increased by 173 percent, although they continued to publish fewer papers than
the somewhat experienced group.  The least experienced group published an average of 9.3
scientific papers per year during 1993–1997, compared to 24.4 papers per year for the somewhat
experienced group.  Two of the least experienced institutions (UPR Rio Piedras and Tuskegee)
published fewer papers per year in RCMI subfields in 1993–1997 than they had in 1981–1984.

RCMI Institutions Years 1-3 Years 8-10 Difference % Change 2

Least Experienced Institutions:

Ponce School of Medicine $786 $3,151 $2,366 301%
Texas Southern University $1,032 $2,061 $1,028 100%
Tuskegee University $5,617 $5,260 -$357 -6%
Universidad Central del Caribe $990 $2,990 $1,999 202%
University of Puerto Rico - Rio Piedras $2,960 $5,465 $2,506 85%
Clark Atlanta University $3,269 $22,337 $19,068 583%
Florida A&M University $2,563 $4,844 $2,281 89%

     Average - Least Experienced $2,460 $6,587 $4,127 193%

Somewhat Experienced Institutions:

Morehouse School of Medicine $5,202 $12,215 $7,014 135%
Chas R Drew University of Medicine & Science $7,645 $8,008 $363 5%
University of Puerto Rico - Medical Sciences $5,149 $11,131 $5,982 116%
Meharry Medical College $8,829 $20,899 $12,070 137%
City College - CUNY $7,007 $12,130 $5,123 73%

    Average - Somewhat Experienced $6,766 $12,877 $6,110 93%

Most Experienced Institutions:

Hunter College - CUNY $4,292 $6,344 $2,052 48%
Howard University $6,793 $8,932 $2,139 31%
University of Hawaii at Manoa $6,536 $16,034 $9,498 145%

    Average - Most Experienced $5,874 $10,437 $4,563 75%

    Overall Average $4,578 $9,453 $4,875 136%

1   Total grant/contract grant dollars presented in this table are actual dollars (not adjusted for inflation).  Average $/Year was based on data reported by the RCMI 

     institutions whenever possible.  In a few cases, Average $/Year was estimated due to missing data.  Source:  Grant/contract summary reports submitted by the RCMI institutions, 

    NIH Consolidated Grant Applicant File (CGAF), and NSF Master Database of Proposals and Awards.
2   The % Change figure takes into account the different number of years in the two time periods.  Average % Change figures were calculated by averaging 

     the % Change for each institution.

Average $/Year (in thousands) 1
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RCMI Institution 1 1981-84 1993-97 % Change 5 1981-84 1993-97 Change 6 1981-84 1993-95 Change 6 1981-84 1993-97 Change 6

Least Experienced Institutions:

Ponce School of Medicine 0.3 1.6 540% 1.38 0.37 - 0.87 0.21 - 0% 50% +
Texas Southern University 1.5 3.0 100% 0.36 0.63 + 0.36 0.45 + 100% 33% -
Tuskegee University 10.8 9.4 -13% 1.05 0.80 - 0.42 0.52 + 29% 68% +
Universidad Central del Caribe 0.5 3.2 540% N/A 0.86 + 0.07 0.31 + 0% 69% +
University of Puerto Rico - Rio Piedras 33.5 24.6 -27% 0.90 0.80 - 0.65 0.70 + 62% 51% -
Clark Atlanta University 6.8 9.0 33% 1.19 0.76 - 0.48 0.56 + 33% 73% +
Florida A&M University 10.0 14.0 40% 0.40 0.51 + 0.33 0.22 - 18% 44% +

     Average - Least Experienced 9.0 9.3 173% 0.88 0.68 - 0.45 0.42 35% 55% +

Somewhat Experienced Institutions:

Morehouse School of Medicine 3.3 18.4 466% 0.68 1.11 + 0.45 0.55 + 69% 53% -
Chas R Drew University of Medicine & Science 11.0 12.6 15% 0.60 0.92 + 0.31 1.35 + 75% 87% +
University of Puerto Rico - Medical Sciences 30.8 44.6 45% 1.03 1.00 0.75 0.41 - 71% 66% -
Meharry Medical College 9.3 20.6 123% 0.56 0.75 + 0.39 0.41 34% 49% +
City College - CUNY 15.0 25.6 71% 0.90 0.75 - 0.73 0.67 - 52% 69% +

    Average - Somewhat Experienced 13.9 24.4 144% 0.75 0.91 + 0.53 0.68 + 60% 65% +

Most Experienced Institutions:

Hunter College - CUNY 31.5 40.8 30% 0.99 1.07 + 0.65 0.84 + 56% 65% +
Howard University 44.5 30.6 -31% 0.76 0.79 0.61 0.39 - 53% 70% +
University of Hawaii at Manoa 67.5 49.2 -27% 1.00 0.94 - 1.15 0.81 - 38% 72% +

    Average - Most Experienced 47.8 40.2 -9% 0.92 0.93 0.80 0.68 - 49% 69% +

    Overall Average 18.4 20.5 127% 0.84 0.80 0.55 0.56 46% 61% +

1   Institutions were grouped according to the total amount of Public Health Service research project grant (RPG) dollars their RCMI components received in FY 1980-84 (i.e., the institutional components that later received RCMI funding).  

     The 7 least experienced institutions each received < $100,000 in RPG funding, the 5 more experienced institutions each received between $100,000 and $1 million in RPG funding, and the 3 most experienced institutions each received
     over $1 million in RPG funding during FY 1980-84 (using actual dollar amounts awarded in FY 1980-84).  Research project grants include activity codes R01, R22, R23, R35, R37, R43, R44, P01, P42 or U01 or P41 
     (for NIGMS, FY 1980-present), and exclude NLM and NCRR for FY 1980-84 and U01 for FY 1980-81.
2   Calculations were based on whole, rather than fractional, counts of publications (as defined in Appendix F, Section 3).  Source:  Institute for Scientific Information (ISI) and CHI Research, Inc.
3   A value > 1.00 indicates that the institution published in journals whose influence is higher than average.
4   A value > 1.00 indicates that the institution's papers have received more citations than average during the first 3 years after publication.
5   The % Change figure takes into account the different number of years in the two time periods.  Average % Change figures were calculated by averaging the % change for each institution.
6   Differences that were less than .05 were not coded + or -.
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Exhibit 23—Changes in Publication Rate for Three Groups of RCMI Institutions

Although the most experienced institutions had the highest percentage of faculty publishing in
1993–97, their average number of publications per year decreased by 9 percent during the first
10 years of RCMI.  Surprisingly, the two most experienced institutions in the study—Howard
and Hawaii—both published fewer papers in 1993–1997 than in 1981–1984.  This finding may
be a consequence of the relative size of the institutions involved.  The receipt of research funds
from a new source, such as RCMI, is likely to have a greater impact on smaller institutions with
lower research budgets; however, Hunter increased both the number and quality of its
publications during this period of time.

To enhance our understanding of the results, each institution’s research publication productivity
in the RCMI subfields was compared with its productivity in non-RCMI scientific subfields
during the two time periods.  Of the 15 institutions, 9 experienced a larger growth in the number
of papers published in RCMI subfields than in non-RCMI subfields (as shown in Exhibit 24).
Although a Wilcoxon Signed Ranks Test revealed that the difference for the group as a whole
was not significant at the .05 level (p=.18), it should be noted that all five of the institutions in
the somewhat experienced group had larger increases in their publication rates in RCMI

               Source:  Institute for Scientific Information (ISI) and CHI Research, Inc.

           1   Average number of scientific papers/year published by RCMI research faculty in peer-reviewed journals listed in the Science Citation Index .
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RCMI Institution 1 1981-84 1993-97 % Change 3 1981-84 1993-97 % Change 3 1981-84 1993-97 % Change 3

Least Experienced Institutions:

Ponce School of Medicine 0.3 1.6 540% 5.3 2.4 -54% 5.5 4.0 -27%
Texas Southern University 1.5 3.0 100% 1.3 2.8 124% 2.8 5.8 111%
Tuskegee University 10.8 9.4 -13% 3.5 2.4 -31% 14.3 11.8 -17%
Universidad Central del Caribe 0.5 3.2 540% 0.5 1.8 260% 1.0 5.0 400%
University of Puerto Rico - Rio Piedras 33.5 24.6 -27% 5.0 5.6 12% 38.5 30.2 -22%
Clark Atlanta University 6.8 9.0 33% 5.4 6.3 -17% 12.2 15.3 25%
Florida A&M University 10.0 14.0 40% 3.1 2.4 -23% 13.1 16.4 25%

     Average - Least Experienced 9.0 9.3 173% 3.4 3.4 39% 12.5 12.6 71%

Somewhat Experienced Institutions:

Morehouse School of Medicine 3.3 18.4 466% 1.8 9.6 449% 5.0 28.0 460%
Chas R Drew University of Medicine & Science 11.0 12.6 15% 8.8 8.4 -4% 19.8 21.0 6%
University of Puerto Rico - Medical Sciences 30.8 44.6 45% 9.3 12.2 32% 40.0 56.8 42%
Meharry Medical College 9.3 20.6 123% 4.8 10.4 119% 14.0 31.0 121%
City College - CUNY 15.0 25.6 71% 16.3 15.4 -5% 31.3 41.0 31%

    Average - Somewhat Experienced 13.9 24.4 144% 8.2 11.2 118% 22.0 35.6 132%

Most Experienced Institutions:

Hunter College - CUNY 31.5 40.8 30% 10.8 15.8 46% 42.3 56.6 34%
Howard University 44.5 30.6 -31% 47.0 41.4 -12% 91.5 72.0 -21%
University of Hawaii at Manoa 67.5 49.2 -27% 138.8 164.8 19% 206.3 214.0 4%

    Average - Most Experienced 47.8 40.2 -9% 65.5 74.0 18% 113.4 114.2 6%

    Overall Average 18.4 20.5 127% 17.4 20.1 61% 35.8 40.6 78%

1   Institutions were grouped according to the total amount of Public Health Service research project grant (RPG) dollars their RCMI components received in FY 1980-84 (i.e., the institutional components that later received RCMI funding).  

     The 7 least experienced institutions each received < $100,000 in RPG funding, the 5 more experienced institutions each received between $100,000 and $1 million in RPG funding, and the 3 most experienced institutions each received
     over $1 million in RPG funding during FY 1980-84 (using actual dollar amounts awarded in FY 1980-84).  Research project grants include activity codes R01, R22, R23, R35, R37, R43, R44, P01, P42 or U01 or P41
      (for NIGMS, FY 1980-present), and exclude NLM and NCRR for FY 1980-84 and U01 for FY 1980-81.
2   Calculations were based on whole, rather than fractional, counts of publications (as defined in Appendix F, Section 3).  Source:  Institute for Scientific Information (ISI) and CHI Research, Inc.
3   The % Change figure takes into account the different number of years in the two time periods.  Average % Change figures were calculated by averaging the % change for each institution.
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subfields than non-RCMI subfields.  The findings also revealed that this group had the largest
overall increase in their publication rates in non-RCMI subfields.

Quality of Scientific Publications—To assess changes in the quality of the research published
by the RCMI institutions in their respective scientific subfields, two measures were used: (1) the
relative influence of the journals in which the research was published; and (2) the number of
times the papers were cited in other scientific publications.  The results, presented in Exhibit 22
(see page 49), show that seven of the institutions were publishing research in more influential
journals in 1993–1997 than they had been prior to RCMI support.  Morehouse and Drew, both in
the somewhat experienced group, demonstrated the most impressive gains.  The evaluation team
also found that six RCMI institutions were publishing in journals of lower influence, four being
institutions with little prior research experience.  Overall, there was a marginal decrease in the
quality of the journals in which the institutions published.

Additional analyses were conducted for the second measure of research quality—the number of
times that papers in RCMI subfields were cited in other scientific publications.  A normalized
index, Relative Citation Rate (RCR), was used to assess citations to papers published in RCMI
subfields. Developed by CHI Research, this index varies by scientific subfield and is
independent of the differences in citation rates among subfields. Using citation data on all papers
in a subfield, papers are assigned an RCR of 1.00 if they receive an average number of citations
in later scientific publications. Although there were differences among the 15 RCMI institutions
with respect to the number of citations their papers received, no clearly discernable pattern
emerged.  After several years of RCMI funding, the relative citation rate had increased for eight
schools, decreased for six schools, and remained generally unchanged for one school.  The
institution that experienced the largest increase in the RCR of its publications was Drew, which
increased from .31 in 1981–1984 to an above average 1.35 in 1993–1995.  There were also
increases in the number of citations received by papers written by researchers at Hunter,
Morehouse, and five of the least experienced institutions, one of which (UC Caribe) had rarely
had its publications cited during 1981–1984.

In summary, the RCMI institutions that showed the most improvement in the quality of their
scientific publications were Drew and Morehouse (both of which had some prior research
experience), and Hunter (one of the three most experienced institutions).  UC Caribe and Texas
Southern (two of the seven institutions with little prior research experience) also showed
noteworthy increases in the quality of their publications, but the number of publications
remained very low at both RCMI centers.  Comparing the different types of institutions, the
somewhat experienced group was the only group that showed overall improvement in both
journal influence and number of citations.

Co-Authorship of Scientific Publications.—In addition to evaluating changes in the quantity
and quality of scientific publications before and after RCMI funding, changes in co-authorship
were also assessed in the bibliometric analysis.  As a result of rapid changes in technology and
the globalization of the scientific community, external collaborations have become very
important to a research institution’s success.  The extent to which RCMI investigators co-
authored publications with researchers at other institutions was used as a measure of external
sharing of resources and knowledge, one of the study’s intermediate indicators of success.
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Additional findings on external sharing of resources and knowledge are presented in the analysis
of Research Question 4.

The bibliometric results involving co-authorship are shown in Exhibit 22 (see page 49) and
Exhibit 25.  The study found that prior to RCMI support, the 15 institutions as a group co-
authored 45 percent of their Biomedical Research papers and 58 percent of their Clinical
Medicine papers in scientific subfields that would later be part of their RCMI programs.  These
rates were approximately 5 percent lower than the average co-authorship rates in those fields for
all academic institutions in the United States during that time period.  In the period 1993–1997,
their co-authorship rates increased, with RCMI institutions co-authoring an average of 59 percent
of their Biomedical Research papers and 65 percent of their Clinical Medicine papers involving
RCMI subfields.  Although their rates were clearly higher, the national co-authorship rate also
increased over the same period and the degree of co-authorship exhibited by the RCMI
institutions as a group remained about 5 percent below the national average for these two broad
fields.

Eleven of the 15 institutions increased the proportion of papers that were co-authored with
researchers at other academic institutions.  There were particularly large increases in the
percentage of co-authored papers at the institutions having little prior research experience, with
co-authorship rates for this group rising sharply, from 35 percent in 1981–1984 to 55 percent in
1993–97.  The most experienced institutions also increased their co-authorship rates
substantially, with rates rising from 49 percent to 69 percent.  Results showed that the
institutions in the somewhat experienced group were co-authoring at a relatively high rate (60
percent on average) prior to RCMI funding, and their rate increased to 65 percent after several
years of RCMI support.

Key Findings of the Bibliometric Analysis.—Most of the institutions in the study increased the
number of papers published in the scientific subfields being pursued by their RCMI
investigators, and the average RCMI center more than doubled its publication rate from 1981–
1984 to 1993–1997.  The study also found that two-thirds of the RCMI research faculty at the
average center had one or more publications in peer-reviewed journals during 1993–1997.  A key
finding of the bibliometric analysis was the increase in the quantity and quality of the scientific
papers published by the somewhat experienced institutions—particularly Morehouse, Meharry,
and Drew.  Hunter, one of the most experienced institutions, also produced substantially more
papers during 1993–1997 and they were of higher quality than those published prior to RCMI
funding.  RCMI support appeared to have less impact on the scientific publications of the other
experienced institutions, notably Howard and Hawaii, where it represented a lower proportion of
the overall research budget.  The least experienced institutions, as a group, were not publishing at
a very high rate and were not publishing in the higher quality journals after several years of
RCMI funding.  They were, however, successful in increasing their degree of co-authorship, an
indication that they are achieving an important objective of the RCMI Program.
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Exhibit 25—Changes in Co-Authorship Rate for Three Groups of RCMI
Institutions

Increased Professional Contributions of Research Faculty

The 15 RCMI institutions participating in the evaluation were each asked to submit complete
CVs for all RCMI investigators and key personnel who had participated in their RCMI program
since Year 1.  For individuals who were no longer active participants, the centers were asked to
send the most current CV available.  The instructions stated that each CV should include all of
the person’s publications in peer-reviewed journals, presentations at national or international
scientific conferences, any sabbaticals or other in-depth research experiences at other
institutions, and honors and awards for research accomplishments (e.g., election to national or
international professional societies, serving on NIH or NSF study sections).  As a group, the
RCMI centers submitted CVs for 66 percent of the RCMI investigators listed on their Research
Faculty Forms, as shown in Exhibit 26.  The percentage of CVs submitted by the different
centers varied substantially, however, ranging from 15 percent (Howard) to 97 percent (Texas
Southern).  Also, most of the CVs from three institutions (Howard, Tuskegee, and UPR Rio

               Source:  Research Faculty Forms, Institute for Scientific Information (ISI), and CHI Research, Inc.

           1   Average percent of scientific papers/year published by RCMI research faculty that were co-authored with one or more researchers at another institution.
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Piedras) were two-page biographical sketches, containing less information than full CVs.  In
general, the least experienced institutions were the most responsive, submitting CVs for 70
percent of their RCMI researchers, on average.

The CVs were individually reviewed to determine the number of research faculty at each RCMI
center who had made different types of professional contributions during the first 10 years of the
RCMI program.  The study found that it was not feasible to assess changes through time, so the
analysis focused on calculating the percentage of research faculty who had contributed in one or
more of the following ways at any time during Years 1–10:

•  Appointed as an official member of a permanent NIH study section (scientific review
group) or advisory council for an NIH Institute or Center (usually serving a 4-year term)

•  Served on an NIH peer-review panel or other advisory group not restricted to minority
research programs (e.g., served as an ad hoc reviewer)

•  Served on a non-NIH peer-review panel or advisory group to review research proposals
(e.g., served on a panel convened by a government agency or foundation)

•  Received an award for research-related professional contributions, not counting grant
awards, travel awards, and fellowships (e.g., selected for an editorial board, given an
award by a national research organization)

•  Gave a presentation at a national or international research conference (including serving
as the lead author of an abstract or poster presentation)

The results were somewhat lower than anticipated, particularly for the most experienced
institutions.  For the group as a whole, the results indicated that only 69 percent of the RCMI
research faculty had presented research at a major conference during Years 1–10, 24 percent had
received professional recognition, 25 percent had served on a non-NIH peer-review panel, 17
percent had served on an NIH peer-review panel, and a small proportion (4 percent) had been
formally appointed as a member of a permanent NIH study section (scientific review group) or
advisory council.  Comparing the different groups, the percentages for the most experienced
group were generally the highest.  The professional contributions of their RCMI research faculty
were not as high as had been anticipated, however, given that these three institutions had more
prior research experience and a greater proportion of full professors.  A positive finding for this
group was the relatively high percentage of RCMI investigators at Hunter who had been
appointed to an NIH study section or advisory council (14 percent) and who had served on
another type of NIH peer-review panel (38 percent), both of which were recommended by the
expert advisory panel as being excellent ways to increase an institution’s knowledge of the NIH
grant review process.  Hunter’s PD said that faculty members are strongly encouraged to serve
on NIH study sections and pursue other opportunities to meet other researchers and contribute
professionally, such as by adding their names to the consultant file of potential peer reviewers.
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RCMI Institution Years 1-10 Number Percent Conference 2 Recognition 3 Panel 4 Panel 5 or Council 6

Least Experienced Institutions:

Ponce School of Medicine 65 31 48% 58% 10% 6% 3% 0%
Texas Southern University 33 32 97% 69% 22% 13% 6% 6%
Tuskegee University 7 42 24 57% 50% 8% 17% 8% 4%
Universidad Central del Caribe 60 42 70% 64% 12% 5% 7% 0%
University of Puerto Rico - Rio Piedras 7 38 23 61% 17% 0% 0% 0% 0%
Clark Atlanta University 36 24 67% 75% 21% 29% 13% 4%
Florida A&M University 41 36 88% 75% 31% 22% 17% 8%

     Average - Least Experienced 45 30 70% 58% 15% 13% 8% 3%

Somewhat Experienced Institutions:

Morehouse School of Medicine 39 32 82% 88% 44% 50% 22% 0%
Chas R Drew Univ of Medicine & Science 55 28 51% 93% 25% 29% 32% 4%
University of Puerto Rico - Med Sciences 109 51 47% 88% 25% 20% 6% 6%
Meharry Medical College 61 38 62% 76% 24% 42% 34% 8%
City College - CUNY 46 35 76% 71% 26% 40% 31% 0%

     Average - Somewhat Experienced 62 37 64% 83% 29% 36% 25% 3%

Most Experienced Institutions:

Hunter College - CUNY 32 29 91% 90% 38% 41% 38% 14%
Howard University 7 88 13 15% 38% 46% 38% 23% 8%
University of Hawaii at Manoa 71 58 82% 81% 24% 24% 21% 0%

     Average - Most Experienced 64 33 62% 70% 36% 35% 27% 7%

    Overall Average 54 33 66% 69% 24% 25% 17% 4%

1   The professional contributions of RCMI research faculty summarized in this table were calculated from information provided in CVs submitted by the RCMI institutions.  Most of the CVs submitted by 

    Tuskeegee, UPR-Rio Piedras, and Howard were abbreviated 2-page biographical sketches, containing less information than full CVs.
2   Percent of RCMI research faculty who gave a presentation at a national or international research conference (includes serving as lead author of an abstract or poster presentation).
3   Percent of RCMI research faculty who received formal recognition for their professional contributions (e.g., selected for editorial board, given award by a national research organization).  

    Excludes grants, travel awards, fellowships.
4   Percent of RCMI research faculty who served on a non-NIH peer review panel or advisory group to review research proposals (e.g., panels convened by government agencies, foundations).
5   Percent of RCMI research faculty who served on an NIH peer review panel or other advisory group not limited to minority research programs (e.g., ad hoc reviewer).
6   Percent of RCMI research faculty who were appointed as an official member of an NIH study section or advisory council for an NIH institute or center (usually serving a 4-year term).

Source: Institute for Scientific Information (ISI) and CHI Research, Inc.

CV's Submitted 1
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Interestingly, the somewhat experienced institutions had the highest proportion of research
faculty presenting research at major conferences (83 percent) and serving on non-NIH peer-
review panels (36 percent), indicating that these five schools had taken active steps to encourage
their faculty to contribute professionally.  The emphasis at the least experienced institutions
appears to have been on having faculty give presentations at major research conferences, an
objective accomplished by 58 percent of their RCMI research faculty.

Increased Institutionalization of Research Capacity

To answer the final part of Research Question 3, the study analyzed the extent to which the
RCMI centers were able to achieve the long-term goal of increased institutionalization of
research capacity, which was defined as follows:

The degree to which the academic institution has assimilated RCMI faculty and
resources into its basic budgetary structure and is no longer dependent on RCMI
support to maintain its research capacity.  The extent to which faculty
appointment/promotion policies, indirect cost policies, and other institutional
practices have been adopted that encourage research productivity and the recruitment
of high-quality researchers.  The extent to which research-related functions have been
given a high priority within the organizational structure of the institution.

Data sources included college catalogs and faculty handbooks submitted by the 15 RCMI
centers, specifically, those published near the start of each RCMI program and approximately 10
years later.  The RCMI grant applications, progress reports, and on-site discussions provided
additional information, as well as the RCMI organization charts and the Shared Facilities and
Resources Forms submitted by the centers.

After extensive analysis, the evaluation team concluded that it was not possible to reliably
measure “increased institutionalization of research capacity” due to a general lack of key
information and inconsistencies in the way the available information was reported. Increased
institutionalization of research capacity was not, therefore, incorporated into the algorithms for
calculating summary scores for long-term or overall success. Nevertheless, much was learned
about the relative progress of the different RCMI institutions with respect to different aspects of
institutionalization.

Establishment of Permanent Positions.—An important aspect of institutionalization of research
capacity is the conversion of grant-supported faculty and research support positions to permanent
positions supported by the institution.  The study found that nearly all of the RCMI centers had
created at least a few additional faculty positions by Year 10, many of which were tenure-track
positions.  For example, City College and Hunter College, both within the CUNY system, were
able to offer their new faculty members line appointments 2 years after they were hired, with
funding provided by a tax levy.  In the case of UPR Medical Sciences, the RCMI external
advisory committee played a key role in convincing the institution’s top administrator that a few
promising young faculty members should be given permanent positions.  Florida A&M made
substantial strides by absorbing the long-term costs of converting more than 50 academic year
positions to 12-month appointments.  With respect to research support personnel, it appeared that
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nearly all of the RCMI institutions had created at least one permanent position for a laboratory
technician or administrative staff member originally hired with RCMI funds, although there was
considerable variation with respect to the number of positions absorbed.  The lack of information
available with respect to the establishment of permanent positions underscores the need for
NCRR to establish better methods for obtaining this type of information in the future.

Institutionalization of Research Facilities and Equipment.—Another important measure of
institutionalization was the extent to which the institution had assumed some, if not all, of the
costs of renovating research facilities and constructing new facilities by Year 10. The study
found that at least some institutional funds had been used to improve and expand research space
at more than two-thirds of the RCMI centers.  An example was the speed and willingness with
which Tuskegee administrators funded the reconstruction of several research facilities following
a major fire in 1991 (Year 3 of their RCMI program).  Other examples were the institutional
commitment shown by UC Caribe, Florida A&M, Clark Atlanta, and Morehouse in supporting
the construction of new research buildings, Ponce’s success in obtaining private funds to
construct a new research facility, and Hunter’s record of obtaining state matching funds to
conduct extensive laboratory renovations.

The study also found, however, that the construction of new research buildings and major
renovations of older buildings often involved long delays due to slow-moving bureaucratic
processes and/or poor planning, even in cases where the entire project was being funded by
RCMI.  UPR Rio Piedras, the oldest campus of the University of Puerto Rico, provides a good
example.  As the PD explained, “We have to spend a lot of money renovating very old
buildings.”  A young investigator explained his experience:

When I arrived at the university, I found a computer center in the room where my lab was
supposed to be.  I had no laboratory for 3 years!  The department finally gave me
temporary space when I made serious plans to leave.  The only reason I decided to stay
was that I knew I would eventually get my lab and it would be designed the way I wanted
it.  It took a lot of energy.  I had to deal with the general contractor personally.  My
colleague and I had to be there every day.  We covered for each other.  I told the
contractor that if he found a difficulty, he should tell me right away and I’d figure out
how to solve it.

Another measure of institutionalization is the degree to which an institution has assumed the
costs of maintaining its research equipment without relying on outside support.  The Shared
Facilities and Resources Forms provided data on how many RCMI institutions, after 10 years of
RCMI support, had assumed the costs of maintenance/repair maintenance service contracts for
the major research equipment used by RCMI investigators.  The results, presented in Exhibit 27,
were less than anticipated.  They revealed that for 6 of the 15 centers, 100 percent of their service
contracts were still being funded by RCMI in Year 10, with a majority of the least experienced
institutions falling within this group.  Only two institutions (Drew and UPR Rio Piedras)
reported that RCMI funding was no longer being used to fund any of their service contracts in
Year 10. The site visits revealed that a 10-year period may be too short a period of time for the
RCMI centers to fully institutionalize the costs of maintaining their research equipment. An
administrator at Drew reported that, in retrospect, their decision to institutionalize the
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Total RCMI $
Total # Allocated to % of RCMI $ % of Service

RCMI-Funded Facil/Equipmt Allocated to Contract Costs % of Shared % of Shared
Shared in Years 1-10 Facil/Equipmt Funded by RCMI Facilities with Facilities with

RCMI Institutions Facilities 1 (in $000's) 2 in Years 1-10 in Year 10 User Fees User Logs

Least Experienced Institutions:

Ponce School of Medicine 6 $3,707 37% 100% 0% 17%
Texas Southern University 6 $1,034 10% N/A 25% 100%
Tuskegee University 7 $3,164 28% 100% 0% 50%
Universidad Central del Caribe 8 $2,327 30% 90% 0% 57%
University of Puerto Rico - Rio Piedras 10 $3,369 60% 0% 0% 90%
Clark Atlanta University 5 $4,096 33% 100% 25% 100%
Florida A&M University 8 $4,267 38% 100% 14% 29%

     Average - Least Experienced 7 $3,138 34% 70% 9% 63%

Somewhat Experienced Institutions:

Morehouse School of Medicine 10 $6,191 31% 73% 50% 33%
Chas R Drew University of Medicine & Science 7 $2,788 30% 0% 25% 50%
University of Puerto Rico - Medical Sciences 9 $6,451 47% 43% 27% 64%
Meharry Medical College 10 $2,828 15% 32% 44% 33%
City College - CUNY 8 $1,452 16% 100% 0% 75%

    Average - Somewhat Experienced 9 $3,942 28% 50% 29% 51%

Most Experienced Institutions:

Hunter College - CUNY 10 $5,722 53% 34% 13% 38%
Howard University 4 $4,646 77% 100% 33% 33%
University of Hawaii at Manoa 5 $3,868 21% 38% 75% 25%

    Average - Most Experienced 6 $4,745 50% 57% 40% 32%

    Overall Average 8 $3,727 35% 61% 22% 53%

1   The number of RCMI shared facilities was calculated primarily from data submitted by the RCMI institutions on Shared Facilities and Resources Forms. 

     Information was also obtained from RCMI grant applications, progress reports, and summary statements.  
2   RCMI dollars presented in this table are current dollars (not adjusted for inflation).  Source: NCRR annual RCMI funding reports.
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maintenance costs for their primary core lab had been premature, occurring before the newly
recruited facility director could get RPG support.  To cover the maintenance costs, the laboratory
was forced to become a service lab, and the lack of adequate staffing provided little time for the
director to pursue the research needed to get external funding.  He eventually succeeded, but the
premature withdrawal of RCMI funding led to an administrative decision to drop the service
contracts and pay for service calls as needed.

To reduce their dependence on RCMI funds, two-thirds of the RCMI institutions had begun
charging user fees for at least one of their facilities by Year 10.  In general, the sites reported that
such fee-for-service arrangements were not a major source of revenue, but they served as a
useful cost-sharing mechanism in cases where the facility users had external funding from non-
RCMI grants that would cover such user fees.  The service fees have to be reasonable, however;
as a facility manager at Hunter explained, “We can’t charge high facility user fees.  If facility
users can get a better deal by going outside the institution, they will.  Economics drives a lot of
decision-making.”  Additional findings on shared research facilities are presented in the analysis
of Research Question 4.

Faculty Appointment, Promotion, and Release Time Policies.—By Year 10, a majority of the
RCMI institutions had taken steps to institutionalize faculty appointment and promotion criteria
that encouraged research productivity.  In cases where the process for changing faculty policies
was very difficult (e.g., requiring the approval of the faculty senate), informal department
policies were sometimes used to reward research as well as teaching and service
accomplishments when making tenure and other promotion decisions.  Meharry is an example of
strong action that was taken at the institutional level to address the lack of a strong research
tradition by focusing on the research productivity of its faculty.  Annual performance reviews of
faculty resulted in the dismissal of two RCMI faculty in Year 6, and a new policy adopted in
Year 7 required basic science faculty to obtain extramural support to cover their salaries during
the summer months.  Another example is Florida A&M, where promotion policies were changed
in Year 6 and faculty contracts were revised to include publishing in refereed journals.  Although
most of the RCMI institutions made progress in this area, the findings indicated that 4 of the 15
RCMI institutions had done little to change their faculty appointment/promotion policies by Year
10.

Regarding release time policies, the study found wide variation among the RCMI institutions
with respect to the development of a separate track for faculty focusing on research (as
distinguished from teaching faculty), and the implementation of reduced teaching loads for
research faculty.  Two of the medical schools reported that arranging release time for their
clinical faculty was difficult because other faculty needed to assume their patient-care hours.  At
Drew, the clinical faculty were under pressure to see more patients due to budget cuts, which
made it especially difficult to institutionalize release time.  One physician said, “Many of us
would be very willing to do research if we could plug into an existing research project.  We just
don’t have the time or energy to create the research from scratch.”  Not surprisingly, it appeared
that those institutions that had been more aggressive in offering release time for research faculty
(e.g., Hunter and Morehouse) had achieved more success in competing for research grants and
publishing in peer-reviewed journals.
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Indirect cost policies.—The evaluation team also found wide variation among the RCMI
institutions with respect to the internal distribution of indirect cost funds (a portion of each
grant/contract award that is intended to cover the indirect costs of research).  The evaluation team
attempted to determine the percentage of indirect costs that was returned by each RCMI institution
to the research unit and principal investigator responsible for obtaining the award; this was not
possible in all cases.  The sensitivity of high-level administrators to the issue of indirect cost
distribution was apparent during the site visits, which is understandable given the tight budgets of
the RCMI institutions.  Although about one-third of the RCMI centers were still receiving no
indirect cost funding by Year 10, a majority of the RCMI centers had been successful in
persuading the institution to return a portion of indirect costs to the grant-generating unit, which
served as an important incentive to researchers.  An example of a successful effort was the
achievement of UPR Medical Sciences and UPR Rio Piedras, where the following formula was
approved in 1993–1994 (Year 8) by the University of Puerto Rico’s administrative board; it shows
the percentage of indirect costs to be distributed to each academic unit:

25% Central administration (UPR President)
20% Chancellor’s office
15% Dean of administration
10% Dean of the unit (e.g., medical school dean)
15% Department chair
15% Principal investigator

Although the RCMI researchers at UPR Medical Sciences said they would benefit from an even
higher percentage of indirect cost reimbursement, they felt that they had achieved an important
victory in securing the adoption of the present policy.  The policy change, which had required the
approval of a large number of individuals with different priorities, had been achieved within a
slow-moving and highly bureaucratic academic system.  The indirect cost revenue that is now
being returned to the research units is being used for a number of purposes—to provide new
faculty with seed money to conduct pilot research projects, pay for visiting scientists to come to
the Puerto Rican campus to conduct training sessions on new scientific techniques, and fund
laboratory equipment and supplies.

Many of the RCMI institutions experienced less success changing indirect cost policies.  For
example, an investigator at one of the least experienced institutions explained her research
team’s experience:

We needed about $1,000 per year to keep one of our labs accredited, so we
approached the administration to see if we could use some of the indirect cost funding
for this purpose.  I scheduled ten meetings with the dean of the medical school (the
RCMI PI) to discuss the issue . . .  and all ten were cancelled at the last minute.  The
administration essentially said, “No way!”

Grants Administration Infrastructure.—As shown in the organizational charts for the RCMI
centers that are presented in Appendix E (in the top left section of each chart), 14 of the 15
institutions had established a grants administration office by Year 10, which was typically called
an office of sponsored programs (OSP), with responsibility for administering the institution’s
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grant and contract proposals and awards.  In most cases, administrative staff in the RCMI
program office worked closely with the OSP staff, and in one case (Tuskegee), the RCMI
Program Director was also the OSP director.  Florida A&M has begun implementing a
distributed model throughout their institution, placing an experienced sponsored program person
in each dean’s office to serve as an interface with the OSP.  The study found that there were
advantages to having at least one grant specialist located within the RCMI office who could
provide assistance to research faculty and expedite the grant submission process.  There was also
evidence that the most successful centers had a central grants administration office with
responsibility and adequate resources for ensuring that all pre-award and post-award functions
were handled properly.  For example, submission of a grant proposal often requires formal
assurances of compliance with biohazard regulations and animal or human subject concerns (pre-
award functions) and the receipt of a grant award requires strict compliance with budgetary and
other reporting requirements (post-award functions).

Regarding post-award grant support, an important finding of the study was the inability of many
of the RCMI sites to provide historical information on their grant and contract applications and
awards in electronic form.  As previously mentioned, some of the RCMI centers were unable to
produce a complete history of their grant and contract awards in either electronic or written form.
Without a computerized grant/contract database, it would be very difficult for an RCMI site to
monitor grant/contract activities and track its progress in competing for research grants and other
funding.  In fact, at least one RCMI institution had not yet established by Year 10 a central
repository of current university grant applications and awards in either electronic or written form,
making it impossible for them to create an audit trail that would permit verification of actions
taken.  The study results underscore the need for emerging research institutions to develop an
office of sponsored programs (or an equivalent grants administration infrastructure) that offers
pre-award and post-award services to research faculty.  The study also found that in order to be
effective, the office must be given adequate resources (budget and staffing) and be located at a
high enough level within the organizational structure to ensure that the director of the office has
direct access to the university president.

Some of the RCMI centers took major steps to develop such an office during their first 10 years
of RCMI support.  For example, Meharry’s Office of Research Support Services reached a level
where it could produce a quarterly report listing all of the institution’s research applications and
awards during the previous quarter, categorized by department and investigator, so that faculty
members could compare their own activities with those of other colleagues and departments.
The Office also produces an annual report on research activity that summarizes the year’s
research accomplishments and compares its performance with previous years.  At some
institutions, particularly those with long-standing administrative bureaucracies, an effective
strategy has been to develop a parallel system for post-award grant functions, such as budgeting,
accounting, purchasing, and human resources.  UPR Medical Sciences is developing a system
that is independent of the university’s regular administrative structure in order to expedite grant
processing.  A key feature of the new system will be allowing researchers to use a charge card to
expedite the purchase of lab supplies (such as reagents), from three or four approved vendors.
This system will improve the institution’s credit rating and allow it to establish credit with U.S.
vendors, an important factor when recruiting postdoctoral fellows.  An administrator involved in
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the development of the new procedures explained, “Our system will be especially important in
the future when all government grant financial reporting will be done via the Internet.”

In summary, an important finding of the study was the length of time required for RCMI
institutions to begin to assimilate RCMI faculty and resources into their budgetary structures and
to change institutional policies and procedures in order to promote high-quality research.  Ten
years appears to be too short a time for an academic institution with a strong teaching and service
tradition to fully achieve the long-term goal of institutionalizing research capacity.  As one PD
concluded, “In today’s reality, we need continued funds to maintain our research facilities so we
don’t lose our initial investment.” The centers that showed the greatest progress in absorbing the
additional costs of becoming a research institution were those that had financial stability and
strong support from top-level administrators, particularly the university president. All of the most
successful institutions had at least one key leader at the top who demonstrated a strong
commitment to helping the school become a state-of-the-art research institution and who also
had a solid understanding of the needs of researchers.

Research Question 4

To what extent were the following intermediate indicators of success exhibited by the RCMI
centers after 10 years of support:

•  More shared research facilities
•  More research support services
•  Recruitment and retention of new faculty
•  Internal sharing of resources and knowledge
•  External sharing of resources and knowledge
•  More science graduates and postdoctoral fellows

The underlying hypothesis for Research Question 4 was that success in the six areas listed above
would serve as indicators that an RCMI center was on the right track toward achieving long-term
success with respect to research grants, scientific publications, and the institutionalization of
research capacity.

More Shared Research Facilities

An important indicator of RCMI success was an increase in the number of shared research
facilities, defined as follows:

The degree to which the center has renovated space and purchased new equipment to
establish shared facilities that are being used by RCMI investigators to conduct
interdisciplinary research in new areas.

Data sources included RCMI grant applications, progress reports, summary statements, NCRR
budget reports, and on-site discussions, as well as the RCMI organization charts and the Shared
Facilities and Resources Forms submitted by the 15 RCMI centers.
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The study found that the number and quality of shared research facilities improved markedly at
all 15 RCMI institutions.  This finding was not surprising since the individual RCMI centers
spent an average of $3.7 million upgrading their facilities and equipment during their first 10
years of RCMI support—35 percent of their RCMI budgets, as shown in Exhibit 27 (see page
59).  The development of state-of-the-art facilities was an important milestone in many respects.
The PI at Florida A&M summarized it well:

It was important for us to get a doggone building to conduct research in!  We had to
push very hard for building construction, and our victory symbolized a shift in
institutional philosophy.  It showed that we had overcome the psychological barrier
that minority institutions can’t do world class research.  The building, with its first
rate equipment, represented our vision for getting there.  It kept people motivated
instead of getting demoralized.

The findings revealed that the percentage of RCMI budgets allocated to facility improvement
was higher during their first 5 years of RCMI support (averaging 42 percent) compared with
Years 6–10, when it averaged 31 percent of their RCMI expenditures.  Comparing the different
institutions, Howard allocated the highest percentage of its RCMI budget (77 percent) to research
facility improvement over the entire 10-year period, and Texas Southern allocated the lowest
percentage (10 percent).  In terms of dollars, UPR Medical Sciences and Morehouse had the
highest total funding levels for research facility improvement over the 10-year period ($6.5
million and $6.2 million, respectively), and Texas Southern and City College had the lowest
funding levels ($1 million and $1.5 million, respectively).  At the end of the 10-year period, the
total number of shared facilities that had been developed with RCMI funding varied from 4
facilities at Howard to 10 facilities at Hunter, Meharry, Morehouse, and UPR Rio Piedras.

Comparing the three groups of RCMI institutions, the most experienced institutions allocated the
highest percentage of their RCMI budgets to research facility improvement, averaging 50 percent
over the 10-year period.  The somewhat experienced institutions, however, used their RCMI
funding to develop more facilities than the other two groups.  By Year 10, these five centers had
developed an average of nine new or expanded facilities for the use of their research faculty,
compared with an average of six to seven new or expanded facilities for the other two groups.

A major challenge for one of the least experienced institutions (UC Caribe) was its relocation in
Year 5 of its RCMI program to a new campus in another city.  Similarly, Ponce had relocated to
another campus a few years before RCMI.  In each case, the school was able to complete
construction of a new research building and create a basic research infrastructure within the first
10 years of RCMI.  Ponce faced another problem after it built its basic analytical core laboratory.
The PD explained, “Our early results didn’t match other labs, so we had to prove that our results
were correct.  That took time, but we proved we had a high-quality facility.” Tuskegee, another
member of the least experienced group, encountered a major challenge when several of its
research facilities were destroyed by fire.  A different type of roadblock was encountered by
UPR Rio Piedras when attempting to upgrade its laboratories—the set of historic preservation
regulations that prevented the alteration of many campus buildings.
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Although the study found clear evidence that RCMI funding had resulted in significant upgrades
in the quantity and quality of research facilities at all 15 RCMI institutions, the study also found
that there were variations among the schools regarding the extent to which they were maintained
and used during the course of the 10-year period.  For example, UPR Rio Piedras faced major
obstacles in maintaining its research equipment.  As one researcher explained,

Everything is so old here; they do the upkeep between semesters.  They may turn off
water or power for a few days to do repairs.  They never think of us.  Never even
inform us.  When they put in a new air conditioning system for the university, they
trained only one technician to fix it.  He is now gone!

Another investigator added, “A power failure over winter break resulted in 5 months’ loss in my
research. After that, I was the first lab on campus to insist on a backup generator, which has
helped a lot.”

In several cases, the scientific review groups responsible for reviewing competing continuation
applications submitted by RCMI centers found during their on-site visits that RCMI-funded
laboratories and other shared facilities were underutilized and/or poorly maintained.  A related
finding was the absence of user logs for about half of the shared facilities, which occurred more
often at the least experienced institutions (shown in Exhibit 27, see page 59).  For all three
groups, there was evidence that even well-designed facilities with state-of-the-art equipment
were sometimes being underutilized, apparently due to a lack of strategic planning.

In general, however, the number and quality of shared research facilities improved markedly at
all 15 RCMI centers.  For the group as a whole, this variable received the highest average
summary score rating (B+), indicating that the RCMI centers performed exceptionally well in
this area.

More Research Support Services

A related indicator of RCMI success was an increase in the number of research support services,
defined as follows:

The degree to which the center has established a comprehensive infrastructure for
supporting shared facilities and individual research endeavors, including well-trained
technicians, computers and data management support, library support, graphics
capability, and expertise in developing as well as administering grant proposals.

Data sources included RCMI grant applications, progress reports, summary statements, NCRR
budget reports, and on-site discussions, as well as the RCMI organization charts, Administrative
Staff Forms, and Shared Facilities and Resources Forms submitted by the 15 RCMI centers.

The study found that the level of administrative and other research support services improved for
all 15 RCMI institutions.  The individual RCMI centers spent an average of $1.8 million
enhancing their research support services—16 percent of their RCMI budgets.  On average, 90
percent of shared facilities had a full-time manager/technician and 69 percent had a backup
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manager/technician by Year 10, as shown in Exhibit 28. An important finding of the study was
the success of all of the RCMI centers in securing well-trained lab technicians to manage their
shared research facilities.

The findings revealed that the percentage of RCMI funding allocated to research support services
remained at about the same level throughout the 10-year period, averaging 17 percent in Years
1–5 and 15 percent in Years 6–10.  Comparing the different RCMI institutions, Meharry
allocated the highest percentage of its RCMI budget (25 percent) to research support services
over the 10-year period, closely followed by Florida A&M and Texas Southern (24 percent
each).  Hunter and Hawaii allocated the lowest percentage (5 percent each).  In terms of dollars,
Meharry clearly spent the most RCMI funding on research support services over the 10-year
period compared with the other institutions, with a total allocation of $4.8 million, and Hunter
spent the least in this area ($542,000).

Comparing the three groups of RCMI institutions, the most experienced institutions allocated a
much lower percentage of their RCMI budgets to research support services than the other two
groups (only 9 percent compared with 18 percent for the least experienced and 16 percent for the
somewhat experienced group).  These three institutions also had the lowest funding levels for
research support services.  An explanation may be that the three RCMI institutions with the most
prior research experience had the least need for additional laboratory technicians and other
research support personnel, or they had other funding sources for research support services.

To gain a broader understanding of research support services, the study examined the total
number of staff assigned to each center’s RCMI administrative office in Year 10, including the
Program Director and Associate Program Director (if any).  The overall average was four
administrative staff members, with no clear differences between the three groups of institutions
(shown in Exhibit 28).  There were, however, differences with respect to the establishment of an
Associate Program Director position.  By Year 10, four of the five somewhat experienced
institutions had established a doctoral-level position (e.g., Associate Program Director, Deputy
Program Director, Program Coordinator) to serve as a backup to their RCMI Program Director.
This percentage (80 percent) was higher than the percentage found for the most experienced
institutions (67 percent) and the least experienced institutions (14 percent), and appears to have
been a factor in the greater success achieved by the somewhat experienced institutions.  The site
visits underscored the importance of the Associate PD position to the productivity of research
faculty, particularly when the Associate PD performed different functions than the PD, as was
apparent at Florida A&M, UPR Medical Sciences, and Drew.  For example, in some cases one
person focused more on “science” issues and the other on “people” issues; in other cases, one of
the two leaders had a special talent for leveraging RCMI funds to obtain additional research
resources and the other had a strong interest in maximizing the RCMI center’s use of the
Internet.  Given the numerous and varied responsibilities of an RCMI Program Director, it is
logical that the establishment of an Associate PD position would strengthen the RCMI center,
particularly in the areas of scientific and administrative leadership, strategic planning, and day-
to-day management and communications.
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Establishment Total RCMI $
of Associate Allocated to % of RCMI $ % of Shared % of Shared % of Shared

Total # RCMI Program Rsch Support Allocated to Facilities Facilities Facilities
Administrative Director in Years 1-10 Rsch Support with Full-Time with Backup with

RCMI Institution Staff 1 Position 2 (in $000's) 3 in Years 1-10 Manager Manager Training

Least Experienced Institutions:

Ponce School of Medicine 3 - $2,087 21% 100% 83% 67%
Texas Southern University 3 - $2,501 24% 100% 83% 75%
Tuskegee University 4 - $1,873 16% 86% 43% 100%
Universidad Central del Caribe 4 - $1,103 14% 88% 50% 100%
University of Puerto Rico - Rio Piedras 3 - $1,002 18% 80% 60% 90%
Clark Atlanta University 3 - $1,300 11% 100% 20% 100%
Florida A&M University 7 Yes $2,743 24% 88% 100% 71%

     Average - Least Experienced 4 14% Yes $1,801 18% 92% 63% 86%

Somewhat Experienced Institutions:

Morehouse School of Medicine 4 Yes $1,862 9% 100% 100% 83%
Chas R Drew University of Medicine & Science 4 Yes $1,985 21% 100% 86% 88%
University of Puerto Rico - Medical Sciences 5 Yes $2,051 15% 89% 78% 82%
Meharry Medical College 3 - $4,816 25% 78% 56% 56%
City College - CUNY 4 Yes $1,007 11% 88% 50% 75%

    Average - Somewhat Experienced 4 80% Yes $2,344 16% 91% 74% 77%

Most Experienced Institutions:

Hunter College - CUNY 5 Yes $542 5% 60% 50% 88%
Howard University 3 - $1,011 17% 100% 100% 100%
University of Hawaii at Manoa 2 Yes $977 5% 100% 80% 75%

    Average - Most Experienced 3 67% Yes $843 9% 87% 77% 88%

    Overall Average 4 47%  Yes $1,791 16% 90% 69% 83%

1   Total number of staff in the RCMI administrative office in Year 10, including the Program Director and Associate Program Director (if any).
2   Yes = A doctoral-level position (e.g., Associate Program Director, Deputy Program Director, Program Coordinator) had been established by Year 10 to support RCMI researchers.
3   RCMI dollars presented in this table are current dollars (not adjusted for inflation).  Source: NCRR annual RCMI funding reports.

EVALUATION OF THE RCMI PROGRAM
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With respect to research support to help investigators develop grant proposals, nearly all of the
RCMI centers had upgraded their library capabilities by Year 10, with an emphasis on providing
electronic capabilities to expedite literature review, such as access to online databases (e.g.,
MEDLINE) and bibliometric CD-ROM databases.  The study also found that in the early years
of their RCMI program, many centers had begun publishing a monthly or quarterly newsletter
that listed grant opportunities in relevant research areas.  Some of these centers had later
provided this information to RCMI researchers via email or an in-house intranet system.  Several
sites helped their investigators take advantage of services available on the Internet for identifying
grant opportunities, such as National Institute on Alcohol Abuse and Alcoholism’s (NIAAA)
Spirit system and FC Search.  Another finding was that a few sites had developed methods for
tailoring this information to match the particular research interests of different investigators.  For
example, UPR Medical Sciences was encouraging its research faculty to use the Community of
Science Web site, which claims to be the largest online resource  for funding opportunities.  It
allows individual faculty members to create customized queries and alerts them to targeted
funding information via an email notification system.

A negative finding was that most of the RCMI centers did not have a formal process to help
researchers, particularly new faculty, improve their ability to write grant proposals.  Although
most of the RCMI sites had conducted grantsmanship workshops, the site visits revealed a strong
need for researchers to be able to access prewritten descriptions of their institution’s research
capabilities, prior experience, facilities and equipment, and other text, and receive individual
grant-writing assistance when they needed it.  One new recruit said, “The help for grant-writing
here is nonexistent.  If you talk to the grants administration office, the most you get is a grant
announcement now and then.”  The researchers at the four Puerto Rican sites emphasized how
challenging it is for them to write scientific manuscripts as well as grant proposals in a language
(English) that is not their primary language.  The evaluation team also found that research faculty
at other RCMI sites experienced similar difficulties, even when English was their primary
language.  The need for editing assistance, including scientific editing, was reiterated during all
of the site visits, and at least one RCMI center (Florida A&M) had hired a scientific editor as
part of its RCMI administrative office.  In addition to Florida A&M, Meharry was one of the few
RCMI centers that placed a high priority on streamlining its grant-writing procedures and
providing assistance to its faculty.  Its Office of Sponsored Research and Training incorporated
computer technology in the grants and contracts management process, developed grant
guidelines and kits, and implemented a process of reviewing all grant applications for
completeness and accuracy before they leave the institution.

A researcher at one of the Puerto Rican centers said that she is creating a seminar series on how
to write a good manuscript and grant application.  She described some techniques that have
proven to be effective:

I’ve had my team review successful and unsuccessful proposals and we have obtained
copies of successful grant applications from other researchers using the Freedom of
Information Act (FOIA) regulations.  We’ve also asked PHS program officers for
information on other grants in our research area that are being funded, and then we’ve
called the investigators directly to ask for a copy of their grant applications.  This
strategy frequently works well and takes less time.
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Another approach was to use RCMI funds to pay consultants and senior scientists at other
institutions (such as individuals with whom the researcher had done postdoctoral training) to
review their proposals.  A researcher at UPR Medical Sciences explained, “We send our proposal
to various experts in the States, sometimes to several people.  We pay them and sometimes bring
them here.  They’re tough on us, but that’s good.”  Some of the RCMI centers reported a
resistance on the part of some faculty members, particularly older faculty, to sharing their
research ideas with investigators at traditional universities and opening themselves up to
criticism.  An alternative approach mentioned was to use one of the scientific editing services
that are becoming available on the Web, through groups like the American Association of
Science Writers.  UPR Medical Sciences was also evaluating a computerized program on grant-
writing that is designed for faculty who have never written a grant application before.

In addition to the general lack of grant-writing assistance, the summary statements revealed a
clear need for research support in biostatistics and epidemiology at nearly all of the RCMI
centers.  The SRGs frequently emphasized in reviewing pilot research projects proposed in
RCMI competing continuation applications that there was a serious lack of attention paid to
statistical tests, sample size, and the development of testable hypotheses.  The site visits
underscored the challenges experienced by the RCMI centers in addressing this need.  For
example, after the director of Howard University’s Biostatistical Research Support Unit left for
another institution, the RCMI PD reported that he had a very difficult time recruiting another
biostatistician, particularly one who had consulting experience.  Obtaining biostatistical support
was particularly difficult for the Puerto Rican sites because there are few biostatisticians on the
island.   One researcher said that she has found an effective approach is to contract for a
statistician to come to Puerto Rico and work with her group.  Florida A&M reported that they
had been successful in recruiting a statistician, but some of their research faculty were reluctant
to incorporate the statistician’s advice in their grant proposals.  One of the medical schools also
reported that some clinicians are not comfortable accepting the limitations of a statistical design.
An example of success in this area was found at Drew, where their EpiStat Lab serves as a key
resource for RCMI investigators, providing biostatistical, epidemiological, and data management
support.  The lab recently expanded its capability to include geographic information system
(GIS) expertise, which has permitted Drew investigators to include in their grant proposals color-
coded maps showing the prevalence of the diseases being targeted and illustrating the impact of
these diseases on minority populations.

The evaluation also found that very few RCMI institutions had implemented a formal process for
reviewing grant applications prior to their submission to an external agency. At Hunter and some
of the other RCMI centers, an informal mentoring process is used, where the department chair
might say to a young investigator, “Before you send in a proposal, I’d like you to show it to so-
and-so [a senior investigator].”  Many researchers reported during the site visits, however, that
they are given no help at all and would welcome an internal (or external) pre-review of their
research proposals.  They felt strongly that this type of peer review system would improve their
grant-writing skills and success rates.  Additional information is presented in the analysis of
Research Question 5, specifically in the findings involving strategic planning and self-
assessment.
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Recruitment and Retention of New Faculty

The ability to recruit and retain new research faculty was hypothesized as a critical intermediate
indicator of RCMI success.  It was defined as follows:

The extent to which the center has recruited and retained faculty members with good
scientific credentials who are likely to enhance the scientific research agenda and
productivity of the RCMI program.

Data sources included RCMI grant applications, progress reports, summary statements, and on-
site discussions, as well as the Research Faculty Forms and CVs submitted by the 15 RCMI
centers.  Research associates and fellows were not counted as research faculty.

The study found that the average RCMI center has 20 RCMI research faculty in Year 1 and 32
faculty in Year 10 (see Exhibit 29). Comparing the three groups of RCMI institutions, the most
experienced and somewhat experienced groups had a much higher percentage increase in RCMI
research faculty (101 percent and 82 percent, respectively), compared with a 30 percent increase
for the least experienced group, as shown in Exhibit 29.  Also, the total number of RCMI
research faculty during Years 1–10 was higher for the most experienced and somewhat
experienced groups (64 and 62 faculty, respectively), compared with an average of 45 faculty for
the least experienced group.  However, as previously mentioned, the percentage of research
faculty who were new hires was about the same for all three groups (averaging 25 percent).
These findings may be due, in part, to the broad definition used for RCMI faculty members,
which  included “all faculty members who were active researchers during the first 10 years of the
RCMI program, including research faculty who were not regarded as RCMI investigators but
who used RCMI shared facilities and resources.”  It is likely that the least experienced centers
had fewer research faculty at their institutions who would be able to benefit from the shared
facilities and resources being developed with RCMI funding.  In contrast, a large institution such
as Howard was able to increase its RCMI faculty from an official count of 19 in Year 1 to 52 in
Year 10 (a 174 percent increase) with only 1 new hire, because a broad group of research faculty
from different departments in the School of Medicine was interested in using the upgraded
facilities.

Not surprisingly, the percentage of research faculty who joined the RCMI program as full
professors was highest for the most experienced group of institutions (42 percent), compared
with the somewhat experienced and least experienced groups (29 percent and 27 percent,
respectively).  Also, the percentage of research faculty with previous research experience
(specifically, those who had received at least one competitive PHS grant award and/or published
at least one peer-reviewed scientific paper during the early 1980’s) was highest for the most
experienced group (69 percent), compared with the somewhat experienced and least experienced
groups (52 percent and 30 percent, respectively).  Given these statistics, one would expect the
most experienced institutions to demonstrate the highest success rates in terms of RPG funding
and peer-reviewed scientific publications after 10 years of RCMI support, but that result was not
obtained in this study.

The study found that the average RCMI center had 13 new hires in Years 1–10, representing 25
percent of its total research faculty, as shown in Exhibit 30.  Most of the new faculty
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% Rsch Faculty
# RCMI # RCMI Total # RCMI % Rsch Faculty in Year 1

Rsch Faculty Rsch Faculty % Increase Rsch Faculty Who Joined As with Previous
RCMI Institution in Year 1 in Year 10 in Rsch Faculty 1 in Years 1-10 2 Full Professors Rsch Experience 3

Least Experienced Institutions:

Ponce School of Medicine 17 30 76% 65 25% 18%
Texas Southern University 13 10 -23% 33 36% 0%
Tuskegee University 22 19 -14% 42 24% 45%
Universidad Central del Caribe 23 42 83% 60 18% 13%
University of Puerto Rico - Rio Piedras 27 30 11% 38 29% 56%
Clark Atlanta University 20 23 15% 36 36% 40%
Florida A&M University 17 27 59% 41 22% 41%

     Average - Least Experienced 20 26 30% 45 27% 30%

Somewhat Experienced Institutions:

Morehouse School of Medicine 23 27 17% 39 28% 43%
Chas R Drew Univ of Medicine & Science 17 33 94% 55 25% 41%
University of Puerto Rico - Med Sciences 29 69 138% 109 26% 48%
Meharry Medical College 21 28 33% 61 28% 33%
City College - CUNY 14 32 129% 46 39% 93%

     Average - Somewhat Experienced 21 38 82% 62 29% 52%

Most Experienced Institutions:

Hunter College - CUNY 14 25 79% 32 53% 71%
Howard University 19 52 174% 88 34% 47%
University of Hawaii at Manoa 26 39 50% 71 39% 88%

     Average - Most Experienced 20 39 101% 64 42% 69%

    Overall Average 20 32 61% 54 31% 45%

1     % Increase figures were calculated by averaging the % Increase for each institution. Source: Administrative Staff Form.
2   The number of RCMI research faculty and related statistics were calculated primarily from data submitted by the RCMI institutions on Research Faculty Forms.  Information was also obtained from CVs, 

     RCMI grant applications, progress reports, and summary statements.  Research associates and fellows were not counted as research faculty.
3   RCMI research faculty who had received one or more competitive PHS grant awards during FY 1980-84 and/or had published in one or more peer-reviewed journals listed in the Science Citation Index  were 

     considered to have had previous research experience.
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Total # RCMI # RCMI % Rsch Faculty % Rsch Faculty % Rsch Faculty Avg # Years
Rsch Faculty New Hires Who Were Leaving RCMI Leaving for of RCMI

RCMI Institution Years 1-10 1 in Years 1-10 New Hires Before Year 10 Another Instit Participation

Least Experienced Institutions:

Ponce School of Medicine 65 16 25% 49% 35% 4.2
Texas Southern University 33 10 30% 73% 12% 4.8
Tuskegee University 42 10 24% 45% 17% 5.1
Universidad Central del Caribe 60 19 32% 35% 28% 5.2
University of Puerto Rico - Rio Piedras 38 9 24% 21% 11% 8.7
Clark Atlanta University 36 10 28% 39% 25% 6.1
Florida A&M University 41 10 24% 34% 27% 6.1

     Average - Least Experienced 45 12 27% 42% 22% 5.7

Somewhat Experienced Institutions:

Morehouse School of Medicine 39 9 23% 33% 15% 7.6
Chas R Drew Univ of Medicine & Science 55 20 36% 44% 20% 5.1
University of Puerto Rico - Med Sciences 109 14 13% 37% 6% 4.3
Meharry Medical College 61 18 30% 54% 30% 3.8
City College - CUNY 46 15 33% 30% 13% 6.4

     Average - Somewhat Experienced 62 15 27% 40% 17% 5.4

Most Experienced Institutions:

Hunter College - CUNY 32 12 38% 22% 19% 7.9
Howard University 88 1 1% 40% 17% 4.2
University of Hawaii at Manoa 71 15 21% 45% 14% 5.7

     Average - Most Experienced 64 9 20% 36% 17% 5.9

    Overall Average 54 13 25% 40% 19% 5.7

1   The number of RCMI research faculty and related statistics were calculated primarily from data submitted by the RCMI institutions on Research Faculty Forms.  Information was also obtained from

     RCMI grant applications, progress reports, and summary statements.  Research associates and fellows were not counted as research faculty.
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 (approximately 75 percent) were hired at the assistant professor level for all three groups of
RCMI institutions.  The somewhat experienced group achieved the highest number of new hires
during the first 10 years (averaging 15), compared with 12 new hires for the least experienced
and 9 new hires for the most experienced institutions.  The study found that all five institutions in
the somewhat experienced group placed a high priority on recruiting research faculty with
excellent academic credentials, and publicized new positions in widely read scientific journals
(such as Science and Nature) to attract candidates who had completed postdoctoral fellowships at
research intensive universities.  The study also found evidence that when department chair
positions became available, these institutions placed a high priority on recruiting individuals who
were committed to research, recognizing the key role that they would play in the recruitment of
future faculty.

Recruitment of researchers with good scientific credentials (particularly minority researchers)
proved to be particularly challenging for all of the centers, even after they had constructed new
research facilities with state-of-the-art equipment.  Low salary scales and the relative isolation of
some of the RCMI institutions (particularly the Puerto Rican schools and the University of
Hawaii) as well as occasional hiring freezes made it especially difficult for them to attract and
retain highly qualified researchers.  Nevertheless, a few of them (including Hawaii, Hunter, and
Meharry) had been successful in accomplishing targeted recruitment in specific research areas
for the purpose of creating a critical mass of promising young faculty and senior scientists.
Hunter had learned that it was important to recruit faculty who were interested in collaboration.
The PD explained, “Our search committees look for team players who are not prima donnas.
The people we hire have to be flexible and wear many hats.”  The researchers at the Puerto Rican
sites emphasized that their infrastructure problems made it especially important to recruit faculty
who were also independent.  One investigator explained:

For example, you have to be able to paint your lab, fix switches, write your own
grants.  My students were tired of waiting for the lab to be finished, so they came to
my house one Saturday and asked if they could paint the lab.  So that’s what we did!

Another young faculty member added:

To help reduce faculty turnover, senior faculty need to be totally honest with
candidates about what to expect and they need to do whatever is necessary to keep
their promises.  Also look for candidates who are flexible and tough!

A general finding was that recruitment efforts were enhanced by having collaborative
relationships with investigators at research-intensive institutions as well as being able to offer
new hires a competitive startup package.

In terms of RCMI dollars, Morehouse and Meharry spent the most on faculty development and
recruitment over the 10-year period ($4.0 million and $3.7 million, respectively), which
represented about 20 percent of their RCMI budgets.  In contrast, Howard allocated no RCMI
dollars to this area. Other institutions that spent very little on faculty development and
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recruitment (less than $500,000 over the 10-year period) were UC Caribe, Tuskegee, Hawaii,
City College, Texas Southern, and UPR Rio Piedras.
As part of our analysis of the recruitment and retention of research faculty, the study examined
the proportion of RCMI research faculty who were minorities and the proportion who were
female.  For the 15 RCMI centers as a whole, the average percentage of research faculty who
were non-Caucasian rose slightly, from 67 percent in Year 1 to 70 percent in Year 10.  There
were distinct differences among the three groups, however, with the least experienced
institutions having the highest percentage of minority faculty in Year 10 (84 percent), followed
by the somewhat experienced institutions (64 percent) and most experienced institutions (43
percent).  At the somewhat experienced institutions, the percentage of new hires who were
members of minority groups averaged slightly more than half (51 percent), compared with 60
percent at the most experienced institutions and 84 percent at the least experienced institutions.
City College showed impressive gains in this area, increasing the number of minority research
faculty from only 1 individual in Year 1 to 12 minority researchers in Year 10.  Hunter employed
one of the most creative recruitment strategies, developing a computerized database that
identified distinguished minority scientists throughout the United States for potential
recruitment.  Information obtained from RCMI progress reports and the site visits revealed that
all the RCMI institutions placed a high priority on recruiting minority research faculty,
recognizing that the current pool of highly qualified minority researchers is very small.

With respect to female research faculty, the general consensus of the respondents during the site
visits was that there had been a decline in the number of women pursuing careers in biomedical
research in recent years, making it more difficult for them to recruit qualified female
investigators.  Nevertheless, for the 15 RCMI centers as a whole, the average percentage of
female research faculty increased from 21 percent in Year 1 to 28 percent in Year 10.
Comparing the three groups of RCMI institutions, the most experienced institutions had the
highest percentage of female investigators in Year 10 (36 percent), followed by the somewhat
experienced institutions (31 percent) and least experienced institutions (22 percent).

Retaining good research faculty proved to be challenging for all of the RCMI institutions.  The
Puerto Rican institutions found it particularly hard to keep talented researchers, due to the lack of
research support services and other incentives at the institutional level.  Other centers, such as
Drew, lost some of their older faculty who did not want to become researchers.  One of their
administrators stated, “The turnover was good.  It was a pruning process which permitted new
growth.”  Florida A&M lost several faculty members who had participated in RCMI-funded
sabbaticals during the early years of their programs, when they later opted for better paying jobs
in the private sector.  Another example is Clark Atlanta, which had been successful in hiring
several well-qualified investigators but found it difficult to retain them after the institution
encountered unexpected delays in the construction of their new research building.  On average,
faculty members participated in RCMI for about 6 years and 19 percent of the research faculty
left for another institution during the first 10 years, as shown in Exhibit 30 (see page 72).
Approximately the same number remained at the institution, but no longer used RCMI shared
facilities and resources, many having moved into administrative positions.  Comparisons of the
three groups of RCMI institutions revealed only minor differences among them with respect to
faculty retention.



75

Internal Sharing of Resources and Knowledge

Another intermediate indicator of RCMI success was internal sharing of resources and
knowledge, defined as follows:

The degree to which shared facilities have been used, interdisciplinary research has
been conducted, scientific knowledge has been shared, good relationships have been
formed among RCMI participants, and the RCMI center has been integrated into the
broader faculty and student population at the institution.

Data sources included RCMI grant applications, progress reports, summary statements, and on-
site discussions, as well as the RCMI organization charts, Research Faculty Forms, Shared
Facilities and Resources Forms, and CVs submitted by the 15 RCMI centers.

The study found that substantial internal sharing of resources and knowledge was evident at most
of the RCMI centers by Year 10, as summarized in Exhibit 31, although this variable proved to
be difficult to measure.  An analysis of the RCMI grant applications, progress reports, and
summary statements indicated that there was a higher degree of internal collaboration at the most
experienced and somewhat experienced institutions than at the least experienced institutions.  A
researcher at one of the least experienced institutions summed it up by saying, “Because we’re
small, our research areas are diverse.  We haven’t collaborated with each other much.  We need
to communicate better here.”  In a few cases, a previous lack of communication between two
departments (such as biology and chemistry) had made it difficult to establish trust.  A researcher
at one of the smaller institutions said that the existence of shared facilities, such as a molecular
biology laboratory, had increased their level of trust.  “You have to be able to delegate some of
your research to a core lab—turn your samples over to other people—people you can trust.”  The
PD at another institution in the least experienced group said, “There’s a lack of trust between the
basic science faculty, the clinical faculty, and the administration.  The basic scientist researchers
are often seen as oddballs.”

The study also found from the submitted forms that the most experienced institutions had more
academic departments using RCMI shared facilities.  An average of 12 academic departments at
the most experienced institutions were using RCMI facilities by Year 10, compared with 8
departments at the somewhat experienced institutions and 5 departments at the least experienced
institutions.

In general, the construction of shared facilities and development of research clusters served to
promote interdisciplinary collaborations, although there was evidence of investigators continuing
to work in relative isolation at a few RCMI institutions.  This was especially true when some of
the researchers were located off-campus due to space limitations or the desire to set up a satellite
research unit.  An active internal advisory committee (IAC) that included high-level
administrators, department chairs, core facility directors, and research area leaders was found to
be an excellent way to foster internal communication and collaboration.  Clark Atlanta’s IAC
reviewed all potential candidates, invited the top ones to the campus to present a seminar, and
assessed whether they were qualified to be RCMI investigators.  Interdisciplinary collaborations
were also promoted through seminars, workshops, and newsletters listing the achievements and
research interests of individual faculty members, as were poster presentations of research
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findings displayed on the walls of RCMI facilities.  All of these strategies were reported as being
helpful in providing an opportunity for collaboration.  Additional examples are provided in the
analysis of Research Question 5, specifically in the findings involving management and
communication.

External Sharing of Resources and Knowledge

A related intermediate indicator of RCMI success was external sharing of resources and
knowledge, defined as follows:

The degree to which formal and informal linkages have been established with other
organizations, scientists, and students through such mechanisms as collaborative research
projects, multi-institutional programs, joint appointments, and outreach efforts.

Data sources included RCMI grant applications, progress reports, summary statements,
bibliometric analysis results, and on-site discussions, as well as the RCMI organization charts,
External Advisers Forms, and CVs submitted by the 15 RCMI centers.

As a result of rapid changes in technology, the scientific community has become more global and
external collaborations are much more critical to a research institution’s success than they were
in the past.  The extent to which RCMI investigators co-authored publications with researchers at
other institutions was used as a key measure of external sharing of resources and knowledge.  A
detailed analysis of changes in co-authorship at each RCMI institution is presented in the
bibliometric analysis (Appendix G), and the key findings related to scientific publications were
summarized in the analysis of Research Question 3 (see Exhibit 22 on page 49).

The bibliometric analysis revealed that the RCMI institutions as a group clearly improved their
co-authorship rates from 1981–1984 to 1993–1997.  For the group as a whole, the percentage of
peer-reviewed papers in RCMI subfields that were co-authored with researchers at other
institutions rose from 46 percent to 61 percent, with 11 of the 15 institutions increasing the
proportion of papers that were co-authored with researchers at other academic institutions.  A
related finding was that the number of different collaborating institutions with whom individual
RCMI centers published rose from an average of 23 to 61 institutions, as shown in Exhibits 32
and 33.  In fact, 14 of the 15 RCMI centers (all except UPR Rio Piedras) were collaborating with
more institutions in 1994–1997 than they had been in 1981–1984. However, CHI Research data
indicate that national co-authorship rates had also increased over the same period.  After 10 years
of RCMI support, the degree of co-authorship exhibited by the RCMI institutions in the broad
fields of biomedical research and clinical medicine continued to be about 5 percent below the
national average.

Comparing the 3 groups of RCMI institutions, there were especially large increases in the
percentage of co-authored papers at the least experienced institutions, partly because their
average number of collaborating institutions was only 9 in 1981–1984 and increased to 20 in
1994–1997.  The percentage of co-authored papers for this group rose substantially from 35
percent in 1981–1984 to 55 percent in 1993–1997.  A noteworthy example is UC Caribe, which
had no papers co-authored with researchers at other institutions during 1981–1984.  After 10
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Exhibit 31—Internal Sharing of Resources and Knowledge

years of RCMI support, UC Caribe investigators were co-authoring with researchers at 14
different institutions.  For the group as a whole, most of their papers in 1994–1997 were co-
authored with researchers from nearby institutions.

The most experienced RCMI institutions also increased their co-authorship rates substantially,
with rates rising from 49 percent to 69 percent.  For the somewhat experienced group, results
showed that the five institutions had been co-authoring at a relatively high rate (60 percent on
average) prior to RCMI, and the rate increased to 65 percent after 10 years of RCMI support.
Although the percentage increase was not high for the somewhat experienced group, the number
of different institutions with whom they were collaborating rose dramatically, from 21
institutions in 1981–1984 to 78 institutions in 1994–1997.  A further analysis revealed that many
of their collaborating institutions were outside the United States, as was also the case with the
most experienced institutions, indicating that these two groups of RCMI centers had become
active participants in the international scientific community.

Evidence of # Academic
Substantial Departments

Internal Using RCMI
RCMI Institution Collaboration 1 Shared Facilities 2

Least Experienced Institutions:

Ponce School of Medicine - 8
Texas Southern University - 4
Tuskegee University - 7
Universidad Central del Caribe - 9
University of Puerto Rico - Rio Piedras - 2
Clark Atlanta University - 3
Florida A&M University Yes 4

     Average - Least Experienced 14% Yes 5

Somewhat Experienced Institutions:

Morehouse School of Medicine Yes 8
Chas R Drew Univ of Medicine & Science Yes 6
University of Puerto Rico - Med Sciences Yes 15
Meharry Medical College Yes 8
City College - CUNY - 4

     Average - Somewhat Experienced 80% Yes 8

Most Experienced Institutions:

Hunter College - CUNY Yes 3
Howard University Yes 15
University of Hawaii at Manoa Yes 19

     Average - Most Experienced 100% Yes 12

    Overall Average 53%  Yes 8

1   Evidence of internal collaboration was obtained primarily from RCMI grant applications, progress reports, and summary statements.
2   Number of academic departments that had at least 2 faculty members using RCMI facilities during years 1-10.  
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RCMI Institution 1981-84 1993-97 Change 3 1981-84 1994-97 % Change 4

Least Experienced Institutions:

Ponce School of Medicine 0% 50% + 1 5 400%
Texas Southern University 100% 33% - 4 8 100%
Tuskegee University 29% 68% + 9 14 56%
Universidad Central del Caribe 0% 69% + 0 14 1400%
University of Puerto Rico - Rio Piedras 62% 51% - 35 30 -14%
Clark Atlanta University 33% 73% + 8 40 400%
Florida A&M University 18% 44% + 5 29 480%

     Average - Least Experienced 35% 55% + 9 20 403%

Somewhat Experienced Institutions:

Morehouse School of Medicine 69% 53% - 13 51 292%
Chas R Drew Univ of Medicine & Science 75% 87% + 4 72 1700%
University of Puerto Rico - Med Sciences 71% 66% - 52 147 183%
Meharry Medical College 34% 49% + 16 61 281%
City College - CUNY 52% 69% + 21 58 176%

     Average - Somewhat Experienced 60% 65% + 21 78 526%

Most Experienced Institutions:

Hunter College - CUNY 56% 65% + 52 104 100%
Howard University 53% 70% + 56 95 70%
University of Hawaii at Manoa 38% 72% + 65 187 188%

     Average - Most Experienced 49% 69% + 58 129 119%

    Overall Average 46% 61% + 23 61 234%

1   Percent of peer-reviewed scientific papers published by RCMI research faculty during the time period that were co-authored with one or more researchers at another institution.
    Source: Research Faculty Forms, Institute for Scientific Information (ISI), and CHI Research, Inc. 
2   Average number of other instiuttions with which RCMI research faculty co-authored scientific papers each year.
3   Differences that were less than .05 were not coded + or -.
4   When the divisor was 0, % Change was estimated.  Average % Change figures were calculated by averaging the % change for each institution in the group.
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Exhibit 33—Changes in External Collaborations for Three Groups of RCMI
Institutions

In addition to assessing the extent to which RCMI investigators had co-authored publications
with researchers at other institutions, the evaluation team examined other strategies that the
RCMI centers had used to increase external sharing of resources and knowledge.  The evidence
showed that an active external advisory committee was very important in stimulating
collaborations with research intensive institutions.  For example, the study found that EAC
members were often able to facilitate relationships between RCMI researchers and their
colleagues at other schools.  They also recommended individuals with specific research skills or
technical expertise who could serve as consultants to the RCMI center or as visiting scientists,
and they occasionally participated in research projects themselves.  The RCMI centers that had
the most active EACs were Florida A&M, Hunter, Meharry, UPR Medical Sciences, and Clark
Atlanta, as shown in the organization charts in Appendix E.

               Source:  Research Faculty Forms, Institute for Scientific Information (ISI), and CHI Research, Inc. 

           1   Average number of other institutions with which RCMI research faculty co-authored scientific papers each year.
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In many cases, an RCMI center’s access to health-related data on minority populations was also
a factor in stimulating external collaborations.  The study found, however, that the RCMI center
had to take the initiative and actively reach out to other investigators in order to achieve mutually
beneficial research partnerships.  For example, one young researcher at UPR Medical Sciences
described how she had made a “cold call” to a well-known scientist in her field:

I called him a few days before a major conference and arranged to meet with him during a
session he was chairing.  He even agreed to review my data, and he subsequently came to Puerto
Rico and we are now collaborating.  This type of expertise is very hard to get here—especially
help with a research design.

Recognizing the importance of establishing collaborations with senior investigators at mainland
institutions, UPR Medical Sciences used RCMI funding in Years 2–5 and institutional funds
from Years 6–10 to offer competitive awards to their research faculty, encouraging them to
pursue off-campus training opportunities.

The study found that all of the RCMI institutions that were located in close proximity to other
research institutions were successful in forming collaborations with neighboring institutions, and
several formal alliances were formed.  Partnerships with local community organizations were
also beneficial for several RCMI centers.  For example, a joint program that Hawaii established
with the Queens Medical Center, The Life Foundation, and local clinics has been very helpful to
them in conducting AIDS research.  UC Caribe’s collaborations in neuroscience with other
Puerto Rican institutions and researchers on the mainland have been strengthened through annual
neuroscience conferences initiated by UC Caribe.  Drew has had many community alliances; in
addition to having both a Community Advisory Committee and Community Concerns
Committee, the RCMI center established a telemedicine research program with Los Angeles
County and also had joint projects with Harbor Medical Center, the University of Southern
California, and the University of California-Los Angeles (UCLA).  Many of these relationships
were fostered by Drew faculty who hold joint appointments at UCLA.  At Howard, a proactive
researcher has established collaborations with NIH, Georgetown University, and other
institutions in the Washington area.  She explained, “My survival has depended entirely on
collaborating with researchers in this area.”  Research partnerships among RCMI institutions
also were formed during the first 10 years of the RCMI Program, stimulated by RCMI
conferences sponsored by NCRR.  Examples in the field of AIDS research include a series of
international AIDS symposia initiated by Morehouse, and the AIDS Prevention Consortium (a
cooperative effort involving Hawaii, Morehouse, Meharry, UPR Medical Sciences, and Battelle
National Laboratories).

Although the RCMI centers have been very successful in increasing their external collaborations,
several respondents told us that many RCMI researchers initially resisted the idea of having to
collaborate with majority institutions because it implied that they could not compete on their
own.  A few are still resistant, as summed up by one PD:

I have always collaborated, but the scientific credits went to the collaborator.  We
want to be at the center now.  Advisers can help us with the science, but they don’t
know how hard it is to start from scratch.
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Another PD summed up the experience at his institution:

It took quite awhile for the trust to be established to form meaningful collaborations.
Collaboration won’t work unless everyone’s getting something from it.  Otherwise,
people don’t have the time for it.  We’re now at a point where we can form
meaningful collaborations.

More Science Graduates and Postdoctoral Fellows

Another important intermediate indicator of RCMI success was more science graduates and
postdoctoral fellows, defined as follows:

An increase in the number of doctoral science programs offered, the number of
students graduating from doctoral science programs each year, and the number of
postdoctoral fellows conducting research in RCMI-supported academic departments
(particularly minority science graduates and postdoctoral fellows).

Data sources included RCMI grant applications, progress reports, summary statements, on-site
discussions, the Higher Education Directory, and the Department of Education’s Integrated
Postsecondary Education Data System data files, as well as the Research Faculty Forms, CVs,
and reports submitted by the 15 RCMI centers specifying the number of science and health-
related degrees awarded.

The study found that there was considerable variation among the 15 RCMI institutions with
respect to changes in the number of doctoral science and health degrees awarded during the first
10 years of RCMI, as shown in Exhibits 34 and 35.  The least experienced schools had the
largest increase in the number of degrees awarded, with Florida A&M leading the group.  With
the addition of its new Ph.D. programs in pharmacology, medicinal chemistry, and
environmental toxicology, the number of doctoral degrees awarded by Florida A&M’s College
of Pharmacy and Pharmaceutical Sciences (COPPS) rose from an average of 6 per year in Years
1–2 to an average of 32 per year in Years 9–10, a 425 percent increase.  Ponce and Morehouse
each established a new Ph.D. program in biomedical science during Years 1–10.  Also, at several
of the institutions that had not established new doctoral programs, graduate courses were added
to the science curricula and there was an increase in the number of interdisciplinary courses
offered.

The largest decline in doctoral degree awards was experienced by the five somewhat experienced
institutions, possibly because four of them are medical schools.  With the advent of managed
care in the 1980’s, medical schools across the country were forced to make major budget cuts
due to the phasing out of federally funded capitation grants based on student enrollment.  Despite
these reductions in funding, Morehouse was able to increase the number of M.D. and Ph.D.
degrees it awarded by 45 percent.

During our site visits, a frequent comment mentioned by the respondents was the importance of a
graduate program to a research institution.  An investigator at one RCMI center stated:
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The only way to get a research program moving is to have a good graduate program
that supports it.  I try to get on as many thesis committees as possible to advise
graduate students about experiments and to help recruit research assistants and future
faculty.

The importance of a Ph.D. program was strongly emphasized by the respondents at the
professional schools, some of which had been more successful than others in establishing such a
program.  The PD at one center stated it bluntly:  “What really drives research is a Ph.D.
program.  It gives you cheap hands!”  Florida A&M had to surmount major obstacles to get a
Ph.D. program; it took years for them to convince the Florida Board of Regents and the state
legislature that they needed one.  Their students even marched to the state capitol to demonstrate
their need.

In addition to being different in the number and types of doctoral degrees awarded, the 15 RCMI
institutions were also different with respect to the number of postdoctoral fellows and research
associates (RAs) who were active participants in their research programs during Years 1–10.
Although it was difficult to obtain exact counts, the study did find that RCMI funding had been
very helpful to several institutions in increasing the number of fellows and RAs  hired.  The site
visits revealed the important role these individuals play in increasing the productivity of a
research team.  Generally they arrived with a substantial amount of laboratory experience and an
interest in generating research publications, requiring much less training than graduate assistants.
A researcher at Florida A&M described that RCMI center’s experience:

Our research associates program is outstanding.  It really helps young faculty who
have high teaching loads. Faculty members usually have to be here a few years before
they can request an RA.  They must already have grant funding and they must be
publishing.  There’s a formal decision process by the RA committee.  We advertise in
Science to maintain a total of about five RAs each year.  They stay for a maximum of
2 years, and when they leave for another institution, we often continue to collaborate
with them.

Clark Atlanta also had a competitive program where RAs were awarded to faculty who
demonstrated the most need for them.  There was strong consensus during the site visits
that the faculty working in research clusters that included one or more postdoctoral
fellows or research associates had more time available to publish their research and apply
for grants, as well as having an opportunity to serve as their mentors and benefit from
their knowledge.
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Total # Fellows
and Research
Associates 1

RCMI Institution Years 1-10 Degree Type Years 1-2 Year 9-10 % Change 3

Least Experienced Institutions:

Ponce School of Medicine 3 MD, PhD 49 56 14% New PhD program in Biomed Sci (1st grad in year 7).

Texas Southern University 9 PharmD 3 10 280% Developing a PhD program in Envir Toxicology.

Tuskegee University 7 DVM 51 51 0%
Universidad Central del Caribe 2 MD 50 66 31%
University of Puerto Rico - Rio Piedras 5 PhD 8 10 27%
Clark Atlanta University 8 PhD 7 3 -64%
Florida A&M University 32 PharmD, PhD 6 32 425% New PhD programs in Pharmacology (1st grad in 

   Year 4), Medicinal Chem, and Envir Toxicology.

     Average - Least Experienced 9 25 32 102%

Somewhat Experienced Institutions:

Morehouse School of Medicine 70+ MD, PhD 20 29 45% New PhD program in Biomed Sci accredited in year 6.

Chas R Drew Univ of Medicine & Science 12 MD 22 20 -7% Joint MD program with UCLA.

University of Puerto Rico - Med Sciences 8 MD, PhD 147 104 -29% Also awards DDS and DMD degrees.

Meharry Medical College 10 MD, PhD 82 73 -11% Also awards DDS and DMD degrees.

City College - CUNY 5 PhD 22 25 14% PhD degrees awarded by CUNY.

     Average - Somewhat Experienced 21 58 50 2%

Most Experienced Institutions:

Hunter College - CUNY 21 PhD 36 42 15% PhD degrees awarded by CUNY.

Howard University 8 MD 116 92 -20% Also awards PhD, DDS, and DMD degrees.

University of Hawaii at Manoa 3 PhD 26 28 10% Also awards MD degrees.

     Average - Most Experienced 11 59 54 2%

    Overall Average 14 43 42 +

1   The number of fellows and research associates was obtained primarily from Research Faculty Forms submitted by each RCMI center.
2   The number of doctoral degrees was obtained primarily from reports on graduates submitted by each RCMI center.
3   Average % Change figures were calculated by averaging the % change for each institution in the group.

Average Number of Doctoral
Science and Health Degrees Awarded by

Institution's RCMI Component 2

EVALUATION OF THE RCMI PROGRAM
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Exhibit 35—Changes in Doctoral Science Graduates for Three Groups of
RCMI Institutions

Research Question 5

In addition to the amount of RCMI funding received, to what extent were the following
characteristics and activities related to program success after 10 years of RCMI support:

Structural characteristics:
•  Focused approach
•  Clarity of organizational structure

Functional characteristics:
•  Scientific leadership
•  Administrative leadership
•  Strategic planning and self-assessment
•  Good management and communication systems

               Source:  Reports on graduates submitted by each RCMI center.

           1   Average number of Ph.D., M.D., Pharm.D., and D.V.M. degrees awarded during Years 1-2 and Years 9-10 of the RCMI program.
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Activities implemented:
•  Training in new scientific fields and techniques
•  Pilot research projects
•  Incentives for new faculty
•  Off-campus research experiences
•  RCMI conference presentations

Research Question 5 was included in the study to provide insight on why some RCMI centers
have been more successful than others in achieving the goals and objectives of the RCMI
Program.  The underlying hypothesis, based on the study’s conceptual framework, was that the
different ways the RCMI centers had formally organized their RCMI programs (structural
characteristics), the ongoing operational functioning of the centers (functional characteristics),
and the extent to which the centers had implemented activities recommended by NCRR
(activities implemented) would be related to their success.  Pearson product moment correlation
coefficients were computed to examine the relationship between overall success (using the
overall success score generated for each RCMI center) and each of the 11 predictor variables
listed above (using each center’s summary scores for these variables).

The results of the correlation analysis conducted for the group of 15 RCMI institutions are
presented in Exhibit 36.  The correlation between each of the predictor variables and overall
success is shown on the bottom line of each table.  The correlation between the variables and
long-term success (a subset of overall success) is also presented.  The summary scores and
overall success score for each institution are expressed in standard (z-score) form, with a positive
z-score indicating an above-average rating and a negative z-score indicating a below-average
rating.  Additional correlation analyses were conducted for the group of seven least experienced
institutions and the group of five somewhat experienced institutions, and these results are
summarized in Exhibits 37 and 38. The average summary score for each variable is also
expressed as a letter grade (Group Rating) to show how the group as a whole fared with respect
to each variable.  Due to its small size, a correlation analysis was not conducted for the group of
three most experienced institutions.

Relationship Between Structural Characteristics and Success

Focused approach.—It was hypothesized that RCMI success would be positively related to
employing a focused approach in structuring the research program, defined as follows:

The degree to which RCMI efforts have been focused on developing specific areas of
research, rather than being broad-based and directed toward many different scientific
areas.

Data sources included RCMI grant applications, progress reports, summary statements, NCRR
budget reports and subproject listings, telephone and on-site discussions, as well as the RCMI
organization charts submitted by the 15 RCMI centers.
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Exhibit 36—Correlation Analysis for Research Question 5 for all RCMI
Institutions1
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Exhibit 38—Correlation Analysis for Research Question 5 for the
Somewhat Experienced RCMI Institutions1
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An important finding of the study was the difficulty that many of the RCMI centers had in
identifying for the evaluation team the specific research areas they had been developing with
RCMI funds.  The instructions for completing an RCMI organization chart (depicting their
RCMI program at the end of Year 10) provided a sample chart and included the following
instructions:  “List the RCMI core research areas in the appropriate boxes.  Core research areas
are the major scientific fields in which you have been working to develop a critical mass of
scientists.  In most cases, a specific RCMI-funded activity or subproject is not considered to be a
core research area; rather it is considered to be a component of a core research area.”  With these
instructions, only four RCMI centers submitted initial organization charts that clearly depicted
specific research areas.  Most of the other centers listed academic departments, shared facilities,
and/or specific research projects rather than scientific research areas.  After receiving their initial
charts, the evaluation team worked closely with each of the sites to gain a better understanding of
their highest priority research areas during Years 1–10.  The results were incorporated in the
organization charts and are presented in Appendix E.

The findings indicate that many of the RCMI centers selected their research areas based on the
individual interests of their investigators.  The end result was usually “little islands” of research
projects, none of which had a critical mass of scientists that was needed to be competitive.  One
research area leader explained his center’s experience:

There wasn’t a sense of which research areas we wanted to focus on.  We really had a
diverse focus in the first 10 years.  We are now prioritizing research, but I still
haven’t seen a clear strategic plan with the top three to four research areas delineated.

The summary scores for this variable reflect the degree to which the different RCMI centers
placed a high priority on developing a sufficiently large and active group of scientists in one or
more specific research areas.  For the group as a whole, the correlation analysis revealed a very
modest positive relationship between using a focused approach and overall success (r = .41).  For
the least experienced group, there was a relatively weak negative relationship between using a
focused approach and success (r = -.26) and for the somewhat experienced group, there was
virtually no relationship between these variables (r = -.03).

Clarity of Organizational Structure.—It was hypothesized that the RCMI centers’ success
would be positively related to the clarity of a center’s organizational structure, which is defined
as follows:

the extent to which the organizational structure, operational procedures, and roles of
the various RCMI participants have been identified and documented

Data sources included RCMI grant applications, progress reports, summary statements, Web
sites, telephone and on-site discussions, and the RCMI organization charts, and other RCMI-
related publications—Research Faculty Forms, Administrative Staff Forms, and Shared Facilities
and Resources Forms—submitted by the 15 RCMI centers.
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In addition to the difficulty that some of the RCMI centers had in identifying specific research
areas, many of them also had problems depicting other aspects of their organizational structure.
As a result, the final organization charts for these centers were created by the evaluation team
using the initial charts as well as information obtained in discussions with the sites and a careful
review of their grant applications, summary statements, and other program record documents.  It
should be noted that each of the organization charts presented in Appendix E was formally
approved by the PD of the respective RCMI center as accurately describing the RCMI center at
the end of Year 10.

In scoring this variable, the evaluation team assessed how difficult it was for the individual
RCMI centers to clarify their organization structures.  The team also looked for evidence of
written operational procedures that would demonstrate that the center valued organizational
planning.  A surprising finding was that some RCMI centers appeared to be well organized
without having much written documentation, relying instead on verbal communication.  Based
on their response to the evaluation team’s request for information and subsequent discussions
with site personnel, however, others seemed to be disorganized.

The summary scores for this variable reflect the degree to which the different RCMI centers
created a well-organized and smoothly functioning organizational structure.  For the group as a
whole, the correlation analysis revealed a modest positive relationship between the clarity of an
RCMI center’s organizational structure and its overall success (r = .74).  The results for the least
experienced and somewhat experienced groups were not as strong (r = .62 and r = .15,
respectively).

Relationship Between Functional Characteristics and Success

Scientific Leadership.—It was hypothesized that RCMI success would be positively related to
scientific leadership, defined as follows:

The extent to which the center has had one or more leaders in high-level academic
positions who have excellent scientific credentials and are experienced in obtaining
competitive research grants.  The amount of attention that has been given to
developing a scientifically sound research agenda, employing strategies to improve
the quality of investigator-initiated research, and providing new faculty with
mentoring experiences to increase their research productivity.

Data sources included RCMI grant applications, progress reports, summary statements, RCMI
Web sites, bibliometric analysis results, telephone and on-site discussions, as well as the RCMI
organization charts, RCMI-related publications, Research Faculty Forms, and CVs submitted by
the 15 RCMI centers.

In reviewing the data sources for this variable, the evaluation team focused primarily on the
scientific leadership capabilities and performance of the PDs, PIs, and research faculty at the
individual RCMI centers.  With respect to the PDs, the team found that all 15 RCMI centers had
at least 1 PD during Years 1–10 who had experience publishing scientific papers, but only about
half of them (7 centers) had a PD who had received 1 or more competitive PHS grant awards
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since 1980.  Four of the seven centers that had PDs with recent research experience (Drew,
Meharry, Morehouse, and UPR Medical Sciences) were in the somewhat experienced group, and
the other three (Clark Atlanta, Florida A&M, and UPR Rio Piedras) were in the least
experienced group.  Another finding was that 4 of the 15 centers (27 percent) had PDs in Year 10
with an academic rank of assistant or associate professor, rather than full professor.  This finding
in itself does not signify that these PDs could not provide scientific leadership.  However, PDs in
higher-level academic positions are likely to be more influential in implementing institutional
changes to improving the quality of investigator-initiated research.

With respect to the PIs, the evaluation team found that 13 of the 15 RCMI centers had at least 1
PI during Years 1–10 with experience publishing scientific papers, and about half of them
(another group of 7 centers) had a PI who had received 1 or more competitive PHS grant awards
since 1980.  This finding was surprisingly high, given that the PIs of the RCMI institutions were
frequently university presidents or chancellors and did not always have a scientific background.
Four of the seven centers that had PIs with recent research experience (City College, Drew,
Meharry, and Morehouse) were in the somewhat experienced group, two (Texas Southern and
Tuskegee) were in the least experienced group, and Howard was in the most experienced group.

Regarding the research faculty, the evaluation team found wide variation among the RCMI
institutions with regard to the proportion of research faculty who were experienced researchers at
the start of RCMI (defined as those who had received at least one competitive PHS grant award
and/or had at least one peer-reviewed scientific publication during the early 1980’s).  Based on
the findings of the bibliometric analysis, research grant award analysis, and data received on
Research Faculty Forms, the percentage of faculty who joined the RCMI programs in Year 1
with prior research experience ranged from none to 93 percent, as shown in Exhibit 29 (see page
71).  The overall average was 45 percent, and as anticipated, the percentage was highest for the
most experienced group (69 percent).  The somewhat experienced and least experienced groups
had lower percentages (52 percent and 30 percent, respectively).

An important aspect of scientific leadership is providing new faculty with mentoring experiences
to improve their grant-writing skills. The study found that a particularly effective strategy was to
pair a young investigator with an established investigator to provide individual training on how
to identify potential research questions, design a scientifically sound study, and write an initial
grant proposal.  Some centers, however, had few faculty who could serve as mentors.  As one PD
explained, “Our researchers are at the associate professor level and are very busy building their
own careers.”  A young investigator at another center said that when he first arrived, he worked
with his department chair.  Some of the RCMI PDs also reported assuming this role.

A female investigator believed that mentoring was especially important for women:

They’re worried about the time needed to write a grant and have a fear of being
rejected by funding agencies and the tenure board.  To get practice, I have my PhD
graduate students write up their lab proposals using the standard PHS Form 398
format, including figuring out a budget.  It helps them get over the fear and anxiety of
grant-writing.
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She also explained how she herself had benefited from the help provided by mentors:

Soon after I was hired, the PD encouraged me to apply for a K14 training grant and
suggested ways I could find an established senior scientist to serve as my mentor.  I
called someone I had met at a Society of Toxicology meeting who had given one of
my students his card because he was interested in our poster.  He got some funds to
bring me to his lab for summer training.  We got together there to write a K14 grant
that would allow me to set up my own lab at Florida A&M.  My next step will be to
apply for an ARCH grant11 that will require me to develop an R01 application and
submit it to my mentor within 30 months.

A young investigator at another center told the evaluation team how helpful an external adviser
had been when one of her manuscripts was not accepted:

Part of our problem publishing involves our credibility.  We imagine the reviewers
are thinking “Who are you?  Where do you come from?”  When my manuscript was
rejected, one of our advisers said, “Fight back!  Explain how you’ve addressed their
concerns.”  I decided to try it.  I did just what he suggested, and my paper was later
accepted.  A problem, however, is that you risk losing about a year of publishing if
you’re not successful.  A better strategy might be for us to write a cover letter
explaining who we are and explaining that we’re an NIH-funded institution.

Perhaps the greatest challenge that RCMI scientific leaders faced was a resistance on the part of
faculty to critique each other’s research.  As one PD said, “Our investigators don’t want to be
accused of stopping their colleagues from submitting their grant proposals.”  Another respondent
explained that their long tradition of serving minority populations had made them acutely aware
of the need to support each other, which often resulted in a decision to distribute their resources
in a strictly democratic way.  Given their experience, they also expressed a resistance to being
criticized.  One investigator stated, “There’s a real psychological block—a fear of failure.”  The
evaluation team found that the centers that placed a high importance on recruiting senior
scientists, expert administrators, and a strong external advisory committee appeared to have the
most success in creating a scholarly atmosphere of healthy skepticism and a willingness to
critique each other’s ideas.  Even then, however, this type of cultural change was not easy to
achieve.

The summary scores for scientific leadership reflect the extent to which the different RCMI
centers had one or more leaders in high-level academic positions (particularly those serving as
PDs) who had excellent scientific credentials, had experience obtaining competitive research
grants, and had demonstrated the other aspects of scientific leadership outlined in the definition.
For the group as a whole, the correlation analysis revealed a very strong positive relationship
between scientific leadership and overall success (r = .88).  The correlation for the least
experienced group was even stronger (r = .92), and the correlation was a bit lower for the
somewhat experienced group (r = .67).

                                                
11 Advanced Research Cooperation in Environment Health (ARCH), a program project grant sponsored by NIEHS
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Administrative Leadership.—It was hypothesized that RCMI success would be positively
related to administrative leadership, defined as follows:

The extent to which the center has had one or more leaders in high-level academic
positions who are skilled at administering complex programs, motivating others,
gaining the support of key people and organizations, and leveraging RCMI funds to
obtain funding from other sources.  The amount of attention that has been given to
developing administrative policies and personnel that are responsive to the needs of
RCMI investigators.

Data sources included RCMI grant applications, progress reports, summary statements, RCMI
Web sites, telephone and on-site discussions, as well as the RCMI organization charts, RCMI-
related publications, Research Faculty Forms, and Administrative Staff Forms submitted by the
15 RCMI centers.

In reviewing the data sources for this variable, the evaluation team focused primarily on the
administrative capabilities and performance of the PDs, PIs, and administrative staff of the 15
RCMI centers.  The team also looked at the PD and PI turnover rate, which is included in the
one-page summary of each center presented in Appendix E.  With respect to the PDs, seven of
the centers had the same PD serving throughout the first 10 years of their program, which
provided continuity during the period.  In contrast, two of the other centers (City College and
Drew) had four PDs during Years 1–10 and Clark Atlanta had three PDs, which created
numerous problems.  As mentioned earlier, 4 of the 15 centers (27 percent) had PDs in Year 10
with an academic rank of assistant or associate professor, rather than full professor, a fact that
undoubtedly made it challenging for these individuals to influence the university president,
deans, department chairs, and other higher-ranking officials in order to achieve RCMI goals.

In general, there was a higher turnover rate for the PIs, due in large part to the political nature of
these high-level positions.  For 8 of the 15 RCMI centers, the PI was the president of the
academic institution.  For the remaining seven centers, the PI was the chancellor, provost, or
dean of the college or medical school in which the RCMI program was based.  Regarding
turnover, the average RCMI center had three PIs during its first 10 years.  The highest turnover
rate was experienced by UPR Medical Sciences, which had a total of seven chancellors serving
as the RCMI PI during Years 1–10.  In addition, the institution had nine different deans of
academic affairs during the period because the deans and chancellors were political appointees
that changed with every election.  This situation made it extremely difficult for the RCMI PD at
UPR Medical Sciences to revise administrative procedures to address investigators’ needs,
although both of the individuals who served as PD were remarkably successful at lobbying for
new facilities and resources, additional permanent positions, and revisions to long-standing
institutional policies.  Part of their success was due to their proactive leadership and ability to
maintain good relationships with a large number of high-level administrators as well as with their
RCMI investigators and administrative staff.  Their success was also due to their having
recruited a very committed and highly respected RCMI external advisory committee, which
submitted its recommendations directly to the current chancellor (PI) each year.  In addition, the
support provided by the president of the University of Puerto Rico, who held the position for
most of the period, was extremely important.  Other RCMI centers that experienced very high PI
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turnover were Drew and Ponce, each having four PIs during Years 1–10.  Only one center (UC
Caribe) had the same PI serving for the entire 10-year period.

The study found that another common problem related to administrative leadership was the PD
becoming overextended, with inadequate time to work with administrators and RCMI
participants to address researchers’ needs, develop policies and procedures that promote
research, and address unexpected problems.  Many of the PDs were also trying to find time to
pursue their own research.  To address this need for additional high-level administrative support,
7 of the 15 RCMI centers established a doctoral-level Associate PD position by Year 10
(sometimes called a Deputy PD, Co-PD, or Program Coordinator), as shown in the organization
charts presented in Appendix E.  It is noteworthy that four of the five somewhat experienced
institutions decided to use this strategy to help administer their increasingly complex programs,
whereas only one of the seven least experienced institutions established an Associate PD
position.  In the most experienced group, two of the three institutions had an Associate PD by
Year 10.  The site visits revealed the importance of this position to the RCMI investigators as
well as to the PD and other administrative staff.   For example, Florida A&M’s RCMI center is
led by a team of three high-level administrators: the university president serves as PI, the dean of
the pharmacy school serves as PD, and the assistant dean of the pharmacy school serves as Co-
PD.  There was substantial evidence that these three individuals have developed ways to use their
varied skills to stay in close contact with research faculty without micromanaging their projects,
and to work proactively with their external advisory committee and a broad group of people and
organizations in order to move their research program forward.

Administrative leadership is also demonstrated by an ability to leverage RCMI funds to obtain
additional research support from other sources.  In fact one faculty member said that he
personally defined administrative leadership as “knowing where the money is and how to get it.”
The site visits provided substantial evidence that the ability to leverage existing resources (such
as RCMI funds) to obtain additional resources generally requires a senior leader with excellent
communication and negotiating skills—someone who can establish solid relationships with
senior administrators at other organizations.  One of the earliest examples of this skill was
demonstrated by the president of Hunter who, in her role as RCMI PI, was able to obtain
$350,000 annually in matching funds from the State of New York.  This funding, along with
institutional funds and RCMI funds, permitted Hunter to establish the Institute for Biomolecular
Structure and Function.  Another example of successful leveraging for research funds was Clark
Atlanta’s effective use of the Georgia Research Alliance, a public/private partnership, to leverage
additional state funds for biomedical research.

In assessing the level of administrative leadership, the evaluation team also reviewed the
institution’s RCMI grant funding history, which is included in the one-page summary for each
center presented in Appendix E.  All of the 15 centers had been successful in receiving a full 5
years of funding for their initial or amended RCMI grant applications. However, some of the
centers did not receive a full 5 years of RCMI funding for their competing continuation
applications and some had supplement applications that were not funded at all. In each case, the
SRG identified several reasons for their funding recommendation, but a common problem was
the inability of the RCMI centers’ administrative leaders to develop a well-written and
comprehensive grant proposal that justified their receiving continued RCMI support for the
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number of years requested.  In two cases, the centers were able to get back on track by recruiting
a new PD.  Certain institutional problems, however, were also found that made it difficult for the
RCMI leadership to gain the political support needed to address the concerns raised in previous
summary statements and make progress in achieving RCMI goals. The challenges were
particularly difficult when senior administrators at the institution blocked efforts to promote
research, when the PI’s position was at a level below the university president, and when the PD
was not a full professor.

In the review of the data as well as the site visits, the evaluation team found many examples of
outstanding administrative leadership.  The summary statements and site visits were especially
useful in identifying RCMI centers that had highly committed and experienced leaders.  For
example, the Program Director at UPR Medical Sciences was described by one of the researchers
in the following way:  “Our PD has been outstanding in leadership.  She was our advocate when
funds were tight.  She has given us hope in hopeless moments.”  The EAC chair later told us,
“The PD is fantastic.  She’s very savvy politically and very capable as a scientist.”  An
exceptional ability to motivate others was also exhibited by Florida A&M’s PD.  As one
researcher described him,

The PD sees his responsibility as finding good people, getting us support, and then
stepping back.  This is a constantly evolving institution.  We have a culture with a lot
of freedom, respect for individuals, and high expectations that we will succeed.

A member of their administrative staff said, “Our PD says if you need anything, let me know.
Then he steps back.  He reviews things before they go out, though.”  Drew’s PD was also
described as having the ability to make things happen.  “He interacts with everybody from the
president on down—at every level—to get something done.”

The summary scores for administrative leadership reflect the extent to which the different RCMI
centers had one or more leaders in high-level academic positions (particularly those serving as
PDs) who were skilled in the various aspects of administrative leadership.  For the group as a
whole, the correlation analysis revealed a strong positive relationship between administrative
leadership and overall success (r = .84).  The correlations for the least experienced were even
stronger (r = .92) while the results for the somewhat experienced group were negligible (r = .30).

Strategic Planning and Self-Assessment.—It was hypothesized that RCMI success would be
positively related to strategic planning and self-assessment, defined as follows:

The extent to which the center has employed comprehensive long-term planning,
sought the advice of external consultants, conducted interim assessments of progress,
and engaged in ongoing planning activities to assure that resources and energy are
focused on strategies designed to have a major impact in achieving RCMI goals and
objectives.  The amount of attention that has been given to developing a peer review
system for assessing and improving the research proposals of RCMI investigators.

Data sources included RCMI grant applications, progress reports, summary statements, and
telephone and on-site discussions, as well as the RCMI organization charts, RCMI-related
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publications, External Advisers Forms, and Shared Facilities and Resources Forms submitted by
the 15 RCMI centers.

In assessing how well each center had employed strategic planning, the evaluation team focused
on the extent to which the RCMI leadership had identified specific long-term goals for its
research program, developed a long-term plan that outlined a strategy for achieving the goals,
implemented a self-assessment process that allowed them to track their progress, and engaged in
ongoing tactical planning to identify specific strategies that were likely to have the most impact
at a particular time.  The administrators and researchers at the RCMI centers that were weak in
strategic planning often found themselves spending a great deal of time addressing unanticipated
problems as a result of using a reactive “management by crisis” approach.  For example, one of
the smaller medical schools operated in a survival mode for several years after losing its full
accreditation.  During the site visit, the researchers explained how it had affected their morale:

We got the impression that faculty don’t count.  All the visits from external agencies
were negative, telling us how we were failing, and the administration considered
research to be a very low priority.

Another faculty member added:

There has never been an organized long-term development plan.  There’s no unified
vision of where we’re going.  There have been no set goals regarding publishing.  The
school itself doesn’t reward (or require) publications at all.  There’s no inspiration.
I’ve lost track of how many reorganizations we’ve had in the last few years.  Faculty
morale is very low.

The findings also revealed the critical role that a proactive external advisory committee played
with respect to strategic planning, especially when the committee members were senior scientists
with expertise in the research areas that formed the core of the RCMI program.  The centers that
placed the most emphasis on establishing such a committee were Florida A&M, Hunter,
Meharry, UPR Medical Sciences, and Clark Atlanta, as shown in the organization charts
presented in Appendix E.  By Year 10, the remaining RCMI centers had established an RCMI
advisory committee, but most of these committees included both internal and external advisors
and they were often driven by departmental rather than programmatic needs.  The study found
that the EACs that were composed of nationally prominent scientists who were not affiliated
with the RCMI institution were in a much better position to provide objective advice on which
research areas would be most likely to get RPG funding, and how the RCMI center should
address the problems it was facing to achieve its long-term goals.  Many of them also provided a
careful review of the center’s competing continuation applications for RCMI funding before their
submission to NCRR.  The PDs of some of the RCMI centers that waited a long time to establish
an EAC reported that their investigators had the attitude, “We can do it ourselves.  We don’t
need to get mentors at majority institutions.”  Another PD stated his personal view that “External
advisers are just another headache.  They could be helpful to us, however, in establishing
collaborations.”
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A good example of an effective EAC is the one established in Year 6 at UPR Medical Sciences.
This EAC was very proactive in making sure that the highest levels of the UPR administration
were informed of the needs of the RCMI researchers and the importance to the university of
addressing these needs as quickly as possible.  The EAC members in Year 10 included senior
scientists from Dartmouth Medical School, Yale University School of Medicine, Brandeis
University, Washington University, and the University of Miami School of Medicine. Given the
high turnover rate of senior administrators at this institution, the EAC played a key role in
providing continuity to the RCMI program and moving it forward in achieving its goals.  After
its establishment, the EAC offered recommendations in the following areas (rank-ordered based
on the frequency with which they were recommended):

•  Increasing publications in peer-reviewed journals
•  Increasing faculty salaries
•  Identifying and guaranteeing tenure-track positions for researchers recruited through

the RCMI program
•  Increasing applications for research funding from Federal sources
•  Protecting time for clinical faculty to perform research
•  Generating appealing recruitment packages
•  Conducting national searches for new positions
•  Improving the advisory process for the disbursement of indirect costs
•  Establishing an endowed chair
•  Reducing the turnover of administrators
•  Integrating research teams working in two different locations
•  Enhancing capabilities in electronic communications

During the site visit to UPR Medical Sciences, the EAC chair explained how proud the
committee members were of the progress that had been made over a relatively short period of
time.

Another indicator used to assess strategic planning was the role played by a center’s internal
advisory committee during the first 10 years of its RCMI program.  Several RCMI centers had
very active IACs that met at least three times a year, as shown in the organization charts
presented in Appendix E.  In most cases, these internal committees were composed of the leaders
of the RCMI research areas and key administrators (such as department chairs), and they often
included the directors of the shared facilities as well as other RCMI participants.  In other cases,
however, there was no internal committee focused solely on the RCMI program.  Instead, a pre-
existing committee (such as a research council or an Minority Biomedical Research Support
(MBRS) committee) had been broadened to include RCMI representatives.  Although all of the
RCMI centers were strongly urged by NCRR to establish both an internal and external RCMI
advisory committee, the study revealed that most of the centers had failed to comply with this
request by Year 10.

In addition to the role played by a center’s IAC, the formation of IAC subcommittees generally
indicated an interest in strategic planning and self-assessment.  A good example is Hunter’s
internal steering committee, which was established in Year 1 to review program operations and
finances as well as research activities for the purpose of maintaining standards of excellence.  By
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Year 10, the Hunter IAC had nine subcommittees which focused on different areas, such as
budget, recruitment, symposia, networking, and the different core facilities.  Other RCMI centers
also established advisory subcommittees for their largest shared research facilities, usually
composed of facility users.  In some cases, these subcommittees conducted user surveys to assess
their current equipment needs prior to submitting budget requests, such as the advisory
committee for the Human Immunogenetics Laboratory at Howard.  Although the user surveys
were helpful, they were usually developed by facility directors or administrative staff who were
not trained in program evaluation.  In fact, an important finding of this study was the lack of
expertise in strategic planning and evaluation at most of the RCMI centers.

Another aspect of strategic planning and self-assessment was the amount of attention given to
developing an internal (or external) peer review system for assessing and improving the research
proposals of RCMI investigators before their submission to funding agencies.  The study found
that most of the RCMI centers had not established this type of program by Year 10, although the
researchers who participated in the site visits indicated that they would welcome such feedback.
The sites that had developed formal or informal systems that provided for such pre-reviews (such
as UPR Medical Sciences, Hunter, and Drew) sometimes hired outside consultants with relevant
scientific expertise to review grant proposals.  It appeared that the most effective programs were
those that replicated the NIH study section review process (including the use of PHS Form 398
and formal review criteria).

The summary scores for this variable reflect the extent to which the different RCMI centers had
employed strategic planning and self-assessment during their first 10 years.  For the group as a
whole, this variable received the lowest average summary score rating (C), indicating that the
RCMI centers generally lacked expertise in this area.  The correlation analysis revealed a
relatively modest relationship between strategic planning and overall success (r = .71).  The
correlation for the least experienced was stronger (r = .84); however, there was little relationship
between strategic planning and overall success for the somewhat experienced group (r = .12).

Good Management and Communication Systems.—It was hypothesized that RCMI success
would be positively related to having good management and communication systems, defined as
follows:

The extent to which the center has developed effective systems for managing the
logistics, communications, allocation of resources, and operational functioning of the
program on a day-to-day basis.

Data sources included RCMI grant applications, progress reports, summary statements, RCMI
Web sites, telephone and on-site discussions, as well as the RCMI organization charts, RCMI-
related publications, Administrative Staff Forms, and Shared Facilities and Resources Forms
submitted by the 15 RCMI centers.

To assess how well a particular RCMI center managed the day-to-day logistics of its research
program, the evaluation team examined its Shared Facilities and Resources Forms to determine
how many of its facilities had written guidelines, user logs, and a backup manager in Year 10.
The team looked for other evidence that standard operating procedures had been developed; the
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team also assessed the center’s responsiveness to the examiners’ requests for information on
specific aspects of their RCMI program.  With regard to facility management, approximately half
of the facilities had written guidelines, half had user logs, and two-thirds had a backup manager.
An interesting finding was that 77 percent of the most experienced institutions’ facilities had a
backup manager, but only 32 percent had user logs, perhaps because the researchers at these
institutions were not permitted to use many of the facilities on their own.

Regarding standard operating procedures, the evaluation team looked for evidence that an RCMI
center had been successful in developing written procedures for reducing research risks, handling
budgetary matters, using shared facilities, and expediting grant submissions.  In most cases, the
sites that had developed written operating procedures also had a highly capable administrative
staff who kept the RCMI center functioning smoothly on a day-to-day basis.  For example, one
of the administrative secretaries in the RCMI office at UPR Medical Sciences said that they have
learned to keep careful records of everything they do, especially because they have to deal with a
slow-moving bureaucracy.  She explained:

We know that we need to operate at a faster pace than others.  Other workers here
[unionized mid-level managers] see us as people who like to do things fast and they
can get annoyed.  They call me “Miss Rush” when I enter their office.  We tell them
our job is different from theirs since we’re working on a grant that gives us less job
security than they have, and we also have tight deadlines that must be met.  We keep
computerized records for each grant activity to avoid any mistakes that would slow
down the process and make sure that the funds are available.

Although many RCMI centers had good management systems, the study found that most of the
centers would benefit from better documentation of their procedures and more streamlined
systems for handling routine administrative tasks such as personnel, purchasing, and travel
reimbursements.  In addition, the study found that a few of the RCMI centers were reported in
the summary statements to have had serious management problems during Years 1–10,
exemplified by poor quality control, poor inventory control, and serious safety violations.  With
respect to the RCMI centers’ responsiveness to information requests, the study found that the
majority of PDs were quite responsive, as were the site coordinators they had appointed to help
with the RCMI evaluation, but there were a few RCMI centers where communication proved to
be problematic.

Regarding communications, the evaluation team gathered information from a variety of data
sources to assess the effectiveness of the RCMI centers’ written, electronic, and verbal
communications.  The RCMI grant applications and annual progress reports (noncompeting
continuations) provided evidence on whether the center had the capability to produce a well-
written proposal.  Many of the RCMI proposals were very well written, including the sections on
proposed pilot research projects.  However, the study also found that several centers had a
history of submitting proposals that were poorly written (including grammatical errors,
typographical errors, and internal inconsistencies) and were consistently criticized by the
scientific review groups as being too general and lacking in detail.
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In addition to grant applications, the evaluation team reviewed brochures, newsletters,
videotapes, CD-ROMs, and other RCMI-related material produced by the centers to disseminate
information about the centers. For example, UPR Medical Sciences produced two documents to
improve internal communication, one describing the research interests of individual faculty
members and another identifying the locations of different types of research equipment.  Drew
published a newsletter during the first 10 years listing grant awards, presentations, and other
achievements of research faculty.  Florida A&M published a similar newsletter highlighting
faculty accomplishments and research interests that included many photographs; they also
displayed numerous photos of their investigators in the hallways of their research buildings.
Florida A&M also established a practice of sending a press release to the Florida Board of
Regents whenever they got a new grant.  In addition to improving communication, these
strategies also served to motivate faculty.  As the PI at Florida A&M said, “We want to
recognize everyone’s success.”

With regard to electronic communications, there was a great deal of variation among the 15
RCMI centers.  Several had had no computers and no computer experience when they first
received RCMI funding.  As one PD said, “Our initial RCMI application was typed!”  The study
found that several of the centers now have informative, regularly updated Web sites; have a high
level of expertise with common word-processing and spreadsheet software packages; are heavy
users of email; and are proficient at using Web resources to keep abreast of research advances
and funding opportunities.  Hunter, UPR Medical Sciences, and Florida A&M were among this
group, in part because their PD or Associate PD had a strong personal interest in enhancing the
center’s capabilities in electronic communications.  As the Associate PD at UPR Medical
Sciences explained:

In addition to the campus backbone, our RCMI program now has its own server,
switches, hubs, and Web page.  We want to use computers for research purposes, not
just email communication.  For example, our computer capability and newly acquired
image analysis software will really help with external collaborations.  Our major goal
is that researchers at different institutions can all look at the same image.

In contrast, there is still some resistance to computers at a few centers, particularly among the
older faculty.  Several RCMI centers had Web sites that had not been updated in more than 2
years, their RCMI administrative staff were unable to use standard software programs to compile
the requested documentation, and they had difficulty with simple email functions, such as
attaching a document to an email message.  An amusing example of computer resistance was
mentioned by the PD at Drew, who told us that when spell-check came in, one of their former
administrative assistants had asked, “You want me to use spell-check every time?  We can’t be
like UCLA, you know.”  After providing this example during the site visit, the PD added with
humor, “I have a dream . . . that everyone will one day use spell-check!”

In another case (UPR Rio Piedras), the computerization problem was compounded by serious
technical problems with the Puerto Rican telephone system and a slow-moving institutional
bureaucracy that is still in the process of equipping its faculty with personal computers.  For
example, it came out during the site visit that many of the RCMI investigators at this center had
developed creative strategies to deal with this situation.  One researcher said, “Back in 1995, I
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had a friend in Massachusetts fax me journal articles since that was the only way I could get
them in a timely manner.”  Several investigators explained that their latest strategy is to
personally subscribe to one (and in some cases, two) Internet service providers to ensure
communication with stateside colleagues.  They explained that the university system for
accessing the Internet is overloaded and unreliable.  In fact, the evaluation team experienced a
considerable amount of frustration trying to communicate with the PD and site coordinator via
telephone; the team members were often unable to get a dial tone due to the unreliable phone
system.  Given the increasing importance of electronic communication, particularly for the
scientific community, the inability of several RCMI centers to effectively use this form of
communication was an unexpected negative finding.

On a more positive note, many of the RCMI centers had developed excellent ways of
communicating on a personal basis, and the evaluation team observed a strong feeling of
congeniality and team spirit during several site visits.  A senior investigator at Drew who had
been recruited from a large research-intensive institution said, “It’s all very personal here.  We
celebrate birthdays, kids, families.  I have more institutional support here as well as a strong
commitment to the community.  It’s renewed my sense of mission.”  In contrast, the summary
statements for some of the centers mentioned poor communication between researchers and
administrators, between clinical faculty and basic science faculty, between RCMI investigators
working in different research areas, and sometimes between investigators working in the same
research area.  A researcher at one of the least experienced institutions explained why
communication can be difficult:

When you have a common purpose, it’s easy to communicate.  A few years ago,
when our clinicians didn’t do research, we spoke different languages.  It’s still more
difficult for us to communicate with the administrators because they’re not
researchers.

The study found that communication problems were less likely to be found at the centers where
the PD and/or Associate PD were accessible, proactive in addressing researchers’ problems, and
able to discuss issues candidly with high-level administrators.  Research seminars for faculty and
students, such as Hunter’s monthly colloquia, also fostered communication.  Another excellent
way that RCMI centers promoted internal communication was through an active IAC that
included high-level administrators, department chairs, core facility directors, and research area
leaders.  As can be seen in the organization charts of the different RCMI centers in Appendix E,
there was considerable variation in how frequently the IACs met during the first 10 years, with
Hunter, UPR Medical Sciences, Meharry, UC Caribe, and Texas Southern having the most active
committees.

The summary scores for this variable reflect the extent to which the different RCMI centers had
developed good management and communication systems, based on all of the information
obtained.  For the group as a whole, the correlation analysis revealed a strong positive
relationship between a center’s management and communications system and its overall success
(r = .83).  The correlation for the least experienced group was higher (r = .93), but there was little
correlation for the somewhat experienced group (r = .21).
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Relationship Between Activities Implemented and Success

Training in New Scientific Fields and Techniques.—It was hypothesized that RCMI success
would be positively related to the amount of on-site training provided to RCMI investigators,
defined as follows:

The number of science-related workshops, seminars, symposia, training sessions, and
other activities conducted to enhance the conceptual and technical capabilities of
faculty.  The extent to which scientists from other research institutions have been
invited to present seminars describing their research and assist faculty with specific
research problems.

Data sources included RCMI grant applications, progress reports, summary statements,
andtelephone and on-site discussions, as well as the RCMI organization charts, RCMI-related
publications, External Advisers Forms, and Shared Facilities and Resources Forms submitted by
the 15 RCMI centers.

Although a variety of data sources were reviewed to obtain information on the amount of on-site
training provided to RCMI investigators, the study concluded that a simple count of the number
of training activities would not be very meaningful even if it were available for all the centers.
The study found that the types of training activities offered by different RCMI centers varied
considerably and the written documentation rarely mentioned the number of RCMI researchers
who had participated in different training activities.  For example, nearly all of the RCMI centers
offered seminars, but only a few (such as City College and Clark Atlanta) offered a highly rated
seminar series.  Similarly, many RCMI centers sponsored symposia, but rarely were they of the
magnitude of Hunter’s annual symposia on the study of gene structure and function or the
international AIDS symposia initiated by Morehouse.  Meharry, Hawaii, and UC Caribe also
sponsored major symposia and conferences that were broadly attended and provided major
training opportunities for their RCMI researchers.

External consultants and visiting scientists were also used by most of the centers to provide on-
site research training to RCMI researchers.  A noteworthy example is UPR Medical Sciences;
this site brought more than 60 visiting scientists from the United States and other countries
during Years 6–10, most spending several days and some spending several weeks or more at
their campus.  The site visit underscored the challenges this center has faced in training a large
group of faculty, exacerbated by its remote location. During Years 1–10, many of the RCMI
centers also offered science-related workshops to train faculty and students in new technologies
and research techniques, which were often conducted by the managers or technicians of the
RCMI-funded research facilities.  The Shared Facilities and Resources Forms provided data on
the extent to which formal workshops and/or informal training sessions were held, as shown in
Exhibit 28 (see page 67).  As mentioned earlier, grantsmanship workshops were also offered by a
majority of the sites, although it was found that the workshops alone were not sufficient to
effectively improve the researchers’ grant-writing skills.  Another finding was the strong need
for RCMI administrators to receive training and technical assistance on the selection and
implementation of new management systems designed for research-intensive institutions.
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An important pattern that emerged was that most of the RCMI sites lacked a strong faculty
development program, and were instead using an informal training process in which senior
researchers were expected to help younger investigators; a few seminars, symposia, and
workshops were occasionally offered on a variety of research-related topics.  As a result, many
of the younger faculty told us that they felt that they had to “fend for themselves” with respect to
training.  This conclusion is supported by the relatively low level of funding that most of the
RCMI centers allocated to faculty development.  As mentioned earlier, the average RCMI center
spent about $1 million over the 10-year period (only 7 percent of its RCMI budget) on faculty
development and recruitment.  Given the cost of a competitive recruitment package, the amount
left over for faculty development was probably a small percentage of the $1 million total.

The summary scores for this variable reflect the degree to which the different RCMI centers
conducted on-site training to improve the research capabilities of their investigators, based on all
of the information obtained.  For the group as a whole, the correlation analysis revealed a
relatively modest positive relationship between a center’s emphasis on training and its overall
success (r = .70).  The correlation for the least experienced group was similar (r = .65), but
surprisingly, we found a negative correlation for the somewhat experienced group between the
emphasis on training and overall success (r = -.65).

Pilot Research Projects.—It was hypothesized that RCMI success would be positively related to
the extent to which pilot projects were implemented by RCMI investigators, defined as follows:

The extent to which RCMI investigators have submitted research proposals for
RCMI-funded pilot research projects, received support for a limited period of time,
and conducted pilot projects that have the potential to lead to larger research studies
in the future.

Data sources included RCMI grant applications, progress reports, summary statements, NCRR
budget reports and subproject listings, and telephone and on-site discussions, as well as the
RCMI-related publications and Research Faculty Forms submitted by the 15 RCMI centers.

The study found that the amount of RCMI funding allocated to pilot research projects increased
markedly after the first 5 years of RCMI support, as the institutions began using the research
facilities and equipment purchased in their early years.  In terms of dollars, the average RCMI
center spent a total of $1.4 million in Years 1–5 (32 percent of its RCMI budget) and $3.8
million in Years 6–10 (47 percent of its RCMI budget) on pilot projects.  For the entire 10-year
period, Hawaii, Morehouse, and Meharry had the highest total funding levels for pilot research
projects ($13.3 million, $8.1 million, and $7.9 million, respectively); Howard and UPR Rio
Piedras had the lowest funding levels ($400,000 and $800,000, respectively).  As shown in
Exhibit 4 (see page 13), the average RCMI institution allocated 42 percent of its RCMI budget to
pilot projects over the 10-year period. The percentage allocated by each RCMI center is
presented in the pie charts in Appendix E. The institutions that had the highest percentage of
research faculty conducting RCMI-funded pilot projects were UPR Medical Sciences (88
percent), Drew (85 percent), and Morehouse (77 percent).  Howard had the lowest percentage,
with only 2 percent of its research faculty receiving pilot project funding from RCMI, perhaps
because Howard had other sources of pilot project support.  Comparing the three groups of
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RCMI institutions, the somewhat experienced institutions had the highest expenditures for pilot
research projects (each spending an average of $6.1 million over the 10-year period, representing
47 percent of the entire 10-year RCMI budget).  The most experienced institutions spent an
average of $5.7 million on pilot projects over the 10-year period, and the least experienced
institutions spent an average of $4.3 million.

As part of the analysis of pilot research projects, the study reviewed the summary statements of
each RCMI center’s competing applications during Years 1–10, which summarized the scientific
review group’s critiques.  The purpose in this case was to obtain the SRG’s assessment of the
quality of the pilot projects proposed by the RCMI institution and the likelihood that they could
lead to larger research studies in the future.  Also assessed was the extent to which the different
RCMI centers had established programs to provide institutional seed money to investigators
interested in conducting pilot research projects and their process for monitoring such projects.
Hunter established such a system for monitoring progress.  An internal review conducted after 2
years of support is required for every pilot project, and a decision is made at that time whether to
discontinue the project, use the findings to apply for a government grant, or give the project one
more year.

The summary scores for this variable reflect the degree to which the different RCMI centers
allocated RCMI funding to pilot research projects, proposed high-quality pilot projects, and used
institutional funds to support additional pilot projects. For the group as a whole, the correlation
analysis revealed a relatively modest positive relationship between a center’s emphasis on pilot
research projects and its overall success (r = .67).  The correlations for the least experienced and
somewhat experienced groups were somewhat stronger (r = .78 and r = .81, respectively).

Incentives for New Faculty.—It was hypothesized that RCMI success would be positively
related to the amount of incentives offered to new research faculty, defined as follows:

The extent to which the program has renovated laboratories and provided startup
support, research assistants/associates, and reduced teaching loads to attract new
RCMI faculty and allow them to begin their research investigations as quickly as
possible.

Data sources included RCMI grant applications, progress reports, summary statements, NCRR
budget reports, and telephone and on-site discussions, as well as the RCMI-related publications
and Research Faculty Forms submitted by the 15 RCMI centers.

The study found that one of the most important incentives for recruiting new faculty at all of the
RCMI institutions was the presence of new or renovated core research facilities, state-of-the-art
instrumentation, and well-qualified facility directors—a direct outcome of early RCMI funding.
Most of the centers also used RCMI funds to renovate and equip laboratories for new recruits
and provide them with startup funds to pursue specific research projects.  Many of them soon
learned, however, that the amount of funding they were spending to renovate individual labs
(generally around $20,000) and provide startup funds (approximately $10,000) was not sufficient
to attract high-quality researchers, including those who were just completing their postdoctoral
training.  A few RCMI centers (particularly Hunter, Morehouse, and Meharry) responded by
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spending much more money to set up the laboratories of newly recruited senior investigators and
offering much larger startup packages to individuals who they believed would strengthen a
particular research area.  For example, Meharry developed a specific recruitment plan to build up
its human genetics research program, which included supplying each new faculty member with
startup funds, a laboratory technician, and research supplies.

Despite their excellent facilities and upgraded recruitment packages, most of the RCMI
institutions found it difficult to attract high-quality research faculty, particularly the Puerto Rican
institutions.  For example, although UPR Medical Sciences made substantial progress during the
first 10 years, increasing faculty salaries by 37 percent and providing other incentives to research
faculty, UPR salaries remained considerably below those at similar academic institutions on the
mainland.  One administrator explained that Puerto Rican salaries are 30–35 percent below
salaries in the states, especially for higher level academic positions (associate and full
professors).  In addition, the recruitment efforts at both UPR campuses were hampered by a lack
of laboratory space and a cumbersome bureaucratic system that caused extensive delays in lab
renovations and supply purchasing.  As mentioned earlier, the site visits revealed the frustrations
that many new faculty members at UPR Rio Piedras experienced in waiting for their laboratories
to be completed.

The study found that other strategies for enhancing faculty recruitment efforts were to provide
them with adequate release time from teaching as well as laboratory assistance (e.g., postdoctoral
fellows, research associates, and/or graduate assistants) to enhance research productivity.  With
respect to release time, the study found wide variation among the RCMI institutions, with Hunter
having the strongest release-time policy (offering new faculty 100 percent release time during
their first 2 years).  A few of the institutions, such as Florida A&M, implemented a team
teaching approach for some courses to reduce individual teaching loads.  In general, the medical
schools had lighter teaching loads than the graduate schools, but clinical responsibilities
frequently made it difficult for medical school faculty to devote much time to research.  The site
visits also revealed the importance of postdoctoral fellows and research associates to the
productivity of a research team.  As mentioned earlier, these individuals usually had a substantial
amount of laboratory experience, had an interest in generating research publications, and
required much less training than graduate assistants.  Access to one or more postdoctoral fellows
or research associates served as a major incentive in recruiting new research faculty.

There was considerable variability among the RCMI institutions with respect to their ability to
offer permanent positions to new faculty and the existence of faculty appointment and promotion
criteria that encouraged research productivity.  For example, City College and Hunter, both
within the CUNY system, were able to offer their new faculty members line appointments 2
years after they were hired, with funding provided by a tax levy.  At the other extreme, Ponce
and UC Caribe had never been able to offer their faculty any type of long-term contract.  In the
case of UPR Medical Sciences, the RCMI EAC played a key role in convincing the highest
levels of the UPR administration to offer tenure-track positions to several researchers recruited
through the RCMI program to keep them from leaving for another academic institution.

The summary scores for this variable reflect the degree to which the different RCMI centers
provided adequate incentives to attract new RCMI faculty and allow them to begin their research
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investigations as quickly as possible.  For the group as a whole, the correlation analysis revealed
a relatively modest positive relationship between the incentives offered to new faculty and
overall success (r = .72).  The correlations for the least experienced and somewhat experienced
groups were similar (r = .62 and r = .68, respectively).

Off-Campus Research Experiences.—It was hypothesized that RCMI success would be
positively related to the amount of off-campus training provided to RCMI investigators, defined
as follows:

The percentage of RCMI investigators who have taken advantage of off-campus
research opportunities, such as summer research programs, sabbaticals, and other in-
depth research experiences at other institutions.

Data sources included RCMI grant applications, progress reports, summary statements, and
telephone and on-site discussions, as well as RCMI-related publications submitted by the 15
RCMI centers.  The study found that it was not possible to accurately determine, from the
information available, the percentage of RCMI investigators who had participated in off-campus
research training activities during Years 1–10.  The study was able to assess, however, how
much emphasis the different RCMI centers placed on this type of activity.

For the group as a whole, the study found that RCMI funds were not generally used for off-
campus research experiences.  This was primarily due to the high cost per participant in terms of
dollars and time.  For example, most of Drew’s research faculty had clinical responsibilities
throughout the year that did not permit them to travel to distant campuses.  They did, however,
take advantage of their close relationship with UCLA and their proximity to other research
institutions to improve their investigators’ research skills.  This strategy was also used by other
RCMI centers located in metropolitan areas.  In contrast, UPR Medical Sciences and Hawaii
placed a higher emphasis on off-campus research experiences, primarily due to their remote
locations.  UPR Medical Sciences’ faculty development program offered competitive awards to
RCMI research faculty to allow them to spend time in other laboratories improving their skills
and establishing collaborative research projects at universities in the United States and other
countries.  The institution’s flexible sabbatical and professional leave policy was an important
factor in allowing them to pursue this approach, as was their indirect cost policy, which gave
each of their research area leaders a sizable travel budget.  Hawaii also provided release time
during the summer for faculty members to improve their research capabilities by attending
research programs offered by other institutions.  Hunter and Clark Atlanta also used RCMI
funding to encourage faculty members to strengthen their research capabilities in specific areas
by spending time at other institutions.

A few RCMI institutions learned that there were risks involved in providing off-campus research
experiences.  For example, Florida A&M experienced difficulties in the early years of its RCMI
program when several faculty members who had participated in RCMI-funded sabbaticals at
pharmaceutical laboratories left Florida A&M a year or two later for better-paying jobs in the
private sector.  Texas Southern also lost a good researcher a year after he had spent a 6-month
research sabbatical at a research intensive medical school.



107

The summary scores for this variable reflect the emphasis that the different RCMI centers placed
on off-campus research experiences.  For the group as a whole, the correlation analysis revealed
that there was no relationship between off-campus research experiences and overall success
(r = .12).  The correlations for the least experienced and somewhat experienced groups were also
low (r = .32 and r = .05, respectively).

RCMI Conference Presentations.—It was hypothesized that RCMI success would be positively
related to the extent to which RCMI investigators gave presentations at RCMI research
conferences, defined as follows:

The total number of research papers presented by RCMI investigators at the nine
scientific conferences sponsored by NCRR from 1990 to 1996.

The primary data sources were NCRR budget reports and written proceedings of the following
conferences sponsored by NCRR for RCMI and non-RCMI researchers:

July 1990 Planning Meeting for the Human Genome Initiative (Nashville, TN)
September 1990 First RCMI International AIDS Symposium (Atlanta, GA)
April 1991 Symposium on Environmental Health Sciences and Toxicology (Atlanta, GA)
September 1991 Second RCMI International AIDS Symposium (Atlanta, GA)
November 1991 Symposium on Diabetes in Minority Populations (Honolulu, HI)
November 1994 Third RCMI International AIDS Symposium (San Juan, PR)
March 1995 Fourth RCMI International AIDS Symposium (San Juan, PR)
November 1995 Symposium on Peripartal Health Problems in Minority Women (Honolulu, HI)
November 1996 Fifth RCMI International AIDS Symposium (Rio Grande, PR)

The study found that all of the 15 RCMI centers participated in at least 2 of the 9 conferences.  In
fact, three centers (Meharry, Texas Southern, and UPR Medical Sciences) participated in all nine
conferences.  There was considerable variation in the total number of papers presented at the
conferences, ranging from fewer than 10 papers (for UPR Rio Piedras, Howard, Clark Atlanta,
and Florida A&M) to more than 40 papers (for UPR Medical Sciences, UC Caribe, and
Morehouse).  For the group as a whole, the average RCMI center participated in 6 conferences
and presented a total of 21 papers.  Comparing the 3 groups of RCMI institutions, the somewhat
experienced institutions were the most active participants at the conferences, presenting a total of
28 papers each, on average.  In contrast, the total number of papers presented averaged 18 for the
least experienced institutions and 15 for the most experienced institutions.  The correlation
analysis that was conducted for the entire group revealed that there was a weak correlation
between the number of research papers presented and overall RCMI success (r = .39).  There was
a weak negative relationship between RCMI conference presentations and overall success for the
least experienced group (r = -.19), and a very weak positive correlation for the somewhat
experienced group (r = .57).
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Research Question 6

To what extent were the following characteristics of the academic research environment, over
which the RCMI centers had little control, related to program success after 10 years of support:

•  Type of institutional control (state-supported or private)
•  Diversity of the student population
•  Historical emphasis on scientific research
•  Proximity to other research institutions
•  Type of program (graduate school, medical school, school of pharmacy, and/or school

of veterinary medicine)
•  Unexpected events (e.g., new opportunities, budget cutbacks)

To what extent was the total amount of RCMI funding received during Years 1–10 related to
program success?

Research Question 6 was included in the study to provide insight on the relationship between
different types of environmental characteristics and the RCMI centers’ success in achieving the
goals and objectives of the RCMI Program.  The total amount of RCMI funding each RCMI
center received during Years 1–10 was included in the analysis.

Pearson product moment correlation coefficients were computed to examine the relationship
between overall success (using the overall success score generated for each RCMI center) and
each of the six variables (using each center’s summary scores for these variables). Due to the
nature of the environmental variables and limited availability of data, they could not be
quantified using even a simple five-point scale.  As a result, the evaluation team did not expect to
find high correlations between these variables and overall success.  Nevertheless, it was believed
that the results would provide some indication of which (if any) environmental characteristics
were related to program success.

The results of the correlation analysis conducted for the group of 15 RCMI institutions are presented
in Exhibit 39.  The correlation between each of the environmental variables and overall success is
shown on the bottom line of each table.  The correlation between the variables and long-term success
(a subset of overall success) is also presented.  The summary scores and overall success score for
each institution are expressed in standard (z-score) form, with a positive z-score indicating an above-
average rating and a negative z-score indicating a below-average rating.  Additional correlation
analyses were not conducted for the groups of least experienced, somewhat experienced, and most
experienced institutions.

Relationship Between Environmental Characteristics and Success

Type of Institutional Control.—It was hypothesized that RCMI success may be related to
whether the RCMI institution is a state-supported public institution or an independently
controlled private institution.  Data sources included NCRR program record documents and the
IPEDS database.
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Exhibit 39—Correlation Analysis for Research Question 6 for all RCMI
Institutions1
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As shown in Exhibit 1 (see page 11), seven of the RCMI institutions are state-supported public
institutions and eight are private institutions, with six of the eight private institutions being
medical schools.  Drew is unusual in that it is technically a private institution, but its faculty are
funded primarily through the county.  Howard is also unusual, as a private institution with a
Federal charter.  The correlation analysis revealed that the relationship between type of
institutional control and overall RCMI success was very weak (r = .20).

Diversity of the Student Population.—It was hypothesized that RCMI success may be related to
the degree of racial/ethnic diversity of the institution’s student population.  Although all of the
RCMI institutions had enrollments of more than 50 percent minority students, there was
variation in the diversity of the student body.  For this study, RCMI institutions were categorized
as having a relatively low level of diversity if at least two-thirds of the entire student population
belonged to a single racial/ethnic group.  Otherwise, they were categorized as having a high level
of diversity.  Data sources included RCMI grant applications, progress reports, summary
statements, the IPEDS database, Lovejoy’s College Guide, and on-site discussions, as well as
RCMI-related publications and reports submitted by the 15 RCMI centers specifying the number
of science and health-related degrees awarded.

Of the 15 RCMI institutions, 7 were designated as historically black colleges and universities
(HBCUs): Clark Atlanta, Florida A&M, Howard, Meharry, Morehouse, Texas Southern, and
Tuskegee.  At each HBCU, at least two-thirds of the student body was African American.  Of the
remaining eight RCMI institutions, four were primarily Hispanic-serving institutions (HSIs) with
at least two-thirds of the student body being Hispanic (Ponce, UC Caribe, UPR Medical
Sciences, and UPR Rio Piedras).  The remaining four institutions (Drew, City College, Hunter
College, and Hawaii) had student populations that represented a variety of race/ethnicities; they
were the only RCMI institutions that were categorized as having a high level of diversity. The
correlation analysis revealed a very modest relationship between a higher level of diversity and
overall RCMI success (r = .42).

Historical Emphasis on Scientific Research.—It was hypothesized that RCMI success may be
related to the length of time the institution had been conducting biomedical and behavioral
research prior to RCMI funding.  For this study, RCMI institutions were categorized as having a
long-standing research program if the program had been established at least 15 years prior to
RCMI funding.  Otherwise, they were categorized as having a relatively new research program.
Data sources included RCMI grant applications, progress reports, summary statements, Carnegie
classification codes, and on-site discussions, as well as college catalogs and RCMI-related
publications submitted by the 15 RCMI centers.

Of the 15 RCMI institutions, the study found that 5 were relatively new to biomedical and
behavioral research (Drew, Florida A&M, Morehouse, Ponce, and UC Caribe).  The remaining
10 institutions were categorized as having longer research traditions.  The correlation analysis
revealed that the relationship between historical emphasis on scientific research and overall
RCMI success was quite weak (r = .25).
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Proximity to Other Research Institutions.—It was hypothesized that RCMI success may be
related to an RCMI institution’s proximity to other research institutions.  Different kinds of
proximity are defined as follows:

•  Located in a large metropolitan area within the continental United States with close
proximity to research intensive institutions (e.g., within 30 miles of at least two research
institutions)

•  Located in a relatively small metropolitan area within the continental United States
without close proximity to research intensive institutions

•  Located in a relatively small metropolitan area outside the continental United States

Data sources included RCMI grant applications and RCMI-related publications submitted by the
15 RCMI centers.

Of the 15 RCMI institutions, the study found that 7 were located in a large metropolitan area
within the continental United States (Drew, City College, Clark Atlanta, Howard, Hunter,
Morehouse, and Texas Southern), 3 were located in a relatively small metropolitan area (Florida
A&M, Meharry, and Tuskegee), and the remaining 5 institutions were located off the mainland
(Hawaii, Ponce, UC Caribe, UPR Medical Sciences, and UPR Rio Piedras).  The correlation
analysis revealed that there was no relationship between proximity to other research institutions
and overall RCMI success (r = .10).

Type of Program.—It was hypothesized that RCMI success may be related to the type of
doctoral level programs serving as the focus of the RCMI program.  These program are defined
as follows:

•  Graduate schools awarding a Ph.D. degree in at least one of the health-related sciences
but awarding no professional degree

•  Graduate schools awarding a Ph.D. degree in at least one of the health-related sciences
and also awarding a professional degree (M.D., Pharm.D., or D.V.M.)

•  Institutions offering a professional degree (M.D., Pharm.D., or D.V.M.) but awarding no
Ph.D. degree in the health-related sciences

Data sources included RCMI grant applications, the NIH CGAF, and RCMI-related publications
submitted by the 15 RCMI centers.

Of the 15 RCMI institutions, 5 were categorized as graduate schools awarding a Ph.D. degree but
no professional degree during Years 1–10 (City College, Clark Atlanta, Hunter, Hawaii, and
UPR Rio Piedras).  A total of five were categorized as graduate schools awarding both a Ph.D.
degree and professional degree (Florida A&M, Meharry, Morehouse, Ponce, and UPR Medical
Sciences).  The remaining five institutions were categorized as professional schools offering a
professional degree but no Ph.D. degree (Drew, Howard, Texas Southern, Tuskegee, and UC
Caribe). The correlation analysis revealed that the extent to which RCMI centers focused on
Ph.D. programs rather than professional degree programs was only weakly related to overall
success (r = .29).  The graduate schools offering only Ph.D. programs performed somewhat
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better than the professional schools that did not have Ph.D. programs.  Additional information is
presented in Exhibit 34 (see page 83).

Unexpected Events.—It was hypothesized that RCMI success may be related to the occurrence
of one or more unexpected opportunities and/or problems that had not been anticipated at the
start of the RCMI program, which are categorized as follows:

•  Occurrence of at least one major unexpected positive event that offered an opportunity to
enhance the RCMI center

•  Occurrence of no major unexpected positive or negative events
•  Occurrence of at least one major unexpected negative event of a financial, programmatic,

or other nature

Data sources included RCMI grant applications, progress reports, summary statements, and
telephone and on-site discussions, as well as RCMI-related publications submitted by the 15
RCMI centers.

The study found that one RCMI institution (Morehouse) was able to take advantage of a major
opportunity to enhance its research center during the first 10 years of RCMI support.  In Year 10,
Morehouse received an award of $1 million from the Atlanta Committee for the Olympic Games
and $500,000 from Smith-Kline Beecham Company to create facilities to conduct drug testing of
athletes performing in the 1996 Olympic Games in Atlanta and to conduct clinical
pharmacological research.  Much of this money was used to construct a pre-engineered building
that would house drug-testing laboratories, clinical pharmacology research space, a clinical
research unit (CRU), and laboratories to support the expansion of its neurosciences research
program.  Although Clark Atlanta is also located in Atlanta and benefited from the 1996
Olympic Games, it began its RCMI program a year earlier than Morehouse and thus any similar
opportunity was not available during its first 10 years.

With respect to negative events, the study found that all of the RCMI institutions experienced
financial, programmatic, or other problems during their first 10 years of RCMI support, but in
five cases, the negative events were considered to be exceptional. Clark Atlanta had to address a
multitude of problems associated with the merger of Clark College and Atlanta University in
Year 4, and it experienced a 5-year delay in the construction of its new research building.
Tuskegee lost several research facilities in a major fire.  Due to a state deficit Tuskegee and
Hawaii both experienced several years of major cuts to its research budget and faced
accompanying hiring freezes.  UPR Medical Sciences had to work with seven different RCMI
Principal Investigators during its first 10 years due to the political nature of the chancellor’s
position, and it also experienced some hurricane damage.  UPR Rio Piedras had to address very
old buildings, historic preservation regulations, and unreliable power and telephone systems, as
well as serious hurricane damage.

The correlation analysis revealed that the degree to which unexpected events were positive rather
than negative was very modestly related to overall RCMI success (r = .40).
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RCMI Funding.—It was hypothesized that RCMI success may be related to the total amount of
RCMI funding the institution received from NIH during the first 10 years of its RCMI program.
The primary data sources were the NIH CGAF and NCRR annual budget reports for the 15
institutions participating in the evaluation.

There was considerable variation in the total amount of RCMI funding received by individual
RCMI centers during Years 1–10, ranging from $5.6 million for UPR Rio Piedras to $20.1
million for Morehouse, as shown in Exhibit 1 (see page 11).  The correlation analysis revealed
that the amount of funding an RCMI center received was positively related to overall RCMI
success, but the correlation was very modest (r = .57).

Summary of Study Findings

The Phase II evaluation of the RCMI Program was based on a conceptual framework of specific
program characteristics and activities that were hypothesized to influence RCMI center
effectiveness (shown in Exhibit 5, see page 15).  Research Questions 1 through 4 addressed the
extent to which the RCMI institutions as a group achieved success during the first 10 years of
RCMI support, and Research Questions 5 and 6 examined the relationship between specific
characteristics and activities of the different RCMI centers and their overall success.  The key
findings of the study, which are very similar to the preliminary findings reviewed by the expert
advisory panel, are presented here.

1. As a group, the 15 RCMI institutions showed greater improvement in competing for research
grants after 10 years of RCMI support than a comparable group of non-RCMI institutions,
although the difference was not statistically significant (due in part to the small sample size
and the large amount of variance among the institutions with respect to research grant
funding).

2. The five RCMI institutions that were somewhat experienced in obtaining competitive
research project grants during the pre-RCMI period demonstrated the largest percentage
increase in average RPG funding per year, compared with the least experienced institutions
and the most experienced institutions.  After 10 years of RCMI support, the average annual
RPG funding awarded to the somewhat experienced RCMI centers was $1.7 million higher
than it had been before RCMI (using FY 1997 dollars, adjusted for inflation).

3. Regarding peer-reviewed publications in scientific journals, most of the institutions in the
study increased the number of papers published in the scientific subfields pursued by their
RCMI investigators.  After 10 years of RCMI support, the average RCMI center substantially
increased its publication rate.  The study also found that two-thirds of the RCMI research
faculty at the average center published in peer-reviewed journals during 1993–1997.  The
greatest success was achieved by the group of somewhat experienced institutions, which
demonstrated a substantial increase in the quality as well as the quantity of their scientific
publications.

4. The bibliometric analysis also revealed that most of the RCMI centers increased the
percentage of scientific papers that were co-authored with researchers at other institutions.
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For the group as a whole, the percentage rose from 46 percent to 61 percent during the first
10 years of RCMI funding.  However, the degree of co-authorship also increased at the
national level during this period and the RCMI institutions’ co-authorship rates continued to
be about 5 percent below the national average for the fields in which they were publishing. A
related finding was that the number of different collaborating institutions with whom
individual RCMI centers published rose from an average of 23 to 61 institutions.

5. The number and quality of shared research facilities improved markedly at all 15 RCMI
institutions.  This finding was not surprising since the individual RCMI centers spent an
average of $3.7 million upgrading their facilities and equipment during Years 1–10—about
one-third of their RCMI budgets.  The study also found that the level of research support
services improved for all 15 RCMI institutions.

6. Regarding research faculty, the average RCMI center grew from 20 to 32 faculty members
during its first 10 years of RCMI support and had 13 new hires during this period, with about
75 percent hired at the assistant professor level.  The study also found that the recruitment of
researchers with good scientific credentials (particularly minority researchers) proved to be
challenging for all of the centers.

7. Regarding doctoral science graduates and postdoctoral fellows, there was considerable
variation among the 15 RCMI institutions.  The least experienced schools had larger
increases in the number of doctoral degrees awarded, and the more experienced institutions
reported a larger number of postdoctoral fellows and research associates during Years 1–10.
Three of the professional schools established new Ph.D. programs during this period.

8. To identify factors associated with success, correlation analysis was used.  For the group as a
whole, the results revealed that the following program characteristics were most highly
related to overall success:

•  Scientific leadership
•  Administrative leadership
•  Good management and communication systems

Correlation coefficients greater than .80 were found for each of these factors. We also found
similarly high correlations between the centers’ long-term success (competing for research
grants and increasing scientific publications) and the following program characteristics:

•  Scientific leadership
•  Recruitment and retention of new faculty

9. A separate correlation analysis for the seven least experienced institutions revealed that a
fifth factor, effective strategic planning and self-assessment, was also strongly related to this
group’s overall success.  An additional correlation analysis conducted for the five somewhat
experienced institutions revealed that pilot research projects and incentives for new faculty
were both strongly related to this group’s overall success.
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10. With respect to the environmental characteristics, the correlation analysis revealed that none
of these variables was related to overall success. There was a  modest relationship between
total RCMI funding and overall success (r = .57).

In summary, the results of the evaluation of the RCMI Program revealed that substantial progress
has been made, but that it has not been easy.  The PD at one of the somewhat experienced
institutions expressed the sentiments of many of the respondents:

Saying that RCMI was a major challenge is an understatement.  I don’t think our
faculty and administrators appreciated the complexity of the task at the beginning.
Developing a program of research was extraordinarily difficult.

The study also found that NCRR’s investment in the RCMI Program and the commitment of the
RCMI participants—in terms of time, energy, and financial resources—substantially improved
the research capabilities of the RCMI institutions and provided an exceptional opportunity to
their science faculty.

The chair of one of the RCMI external advisory committees stated that the impact of the RCMI
Program was perhaps best summarized by two members of the faculty who had offered the
following spontaneous remarks during the committee’s most recent visit.  A senior member of
the faculty had stated, “The RCMI Program has made basic research respectable,” and a younger
faculty member had added, “Without the RCMI Program, I wouldn’t have a lab—not even a
beaker!”
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Section 5. Conclusions and Recommendations

Near the end of the data collection and analysis stage of the evaluation of the RCMI Program, the
expert advisory panel of six distinguished scientists was convened for a 2-day meeting to discuss
the findings and provide advice to NCRR. The panel members represented a variety of scientific
fields, were broadly distributed geographically, and had a strong interest in improving the
research capacity of emerging research institutions, particularly those that were addressing
minority health issues. The members of the expert advisory panel and the agenda for the panel
meeting are presented in Appendix B.

The charge to the panel was to address the following issues and questions:

•  Impact of RCMI funding
•  Future restructuring of the RCMI Program
•  Improving the process for selecting and monitoring progress of RCMI centers

The conclusions and recommendations of the expert advisory panel are presented below.

Impact of RCMI Funding

The expert panel members were first asked if NCRR’s investment in the RCMI Program had
been worth the effort, based on the results of the evaluation.  After a careful review of the study
findings and extensive discussion, the panel members stated unequivocally that the 15 RCMI
institutions as a group had improved their research infrastructures and capacities to do high-
quality biomedical and behavioral research.  Although the study found that some of the RCMI
centers had been more effective than others in enhancing their research competitiveness, the
panel members were unanimous in concluding that NCRR had made a good decision in
establishing and supporting the RCMI Program and that the results were well worth the cost of
the investment.  As one panel member said, “Investing nothing would definitely have been a
mistake.”

The expert advisory panel also believed that 10 years was too short a time to see the long-term
impact of RCMI funding, particularly given the challenges that the RCMI institutions have
faced.  In addition to having to deal with rapid technological change, they had to redefine their
missions and build a biomedical research infrastructure within academic institutions that had
historically focused on teaching and service.  In addition, several of the institutions (particularly
the medical schools) were faced with major budget reductions during their RCMI center’s first
10 years.

Given the relatively short period of time covered by the evaluation (the first 10 years of RCMI
funding), the panel members concluded that the RCMI institutions as a group had accomplished
a great deal.  Although they believed it was too early to definitively assess the long-term impact
of RCMI funding, their interpretation of the study findings was that RCMI funding has clearly
had a positive impact.
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Future Restructuring of the RCMI Program

In order to advise NCRR on whether or not the RCMI Program should be restructured, the panel
members were given a brief history of the Program, including an overview of its present
structure, as summarized below.

The RCMI Program is a congressionally-mandated program initiated by NIH in 1985.  The
authorizing legislation for the RCMI Program stated that its mission was “to expand the
national capability for research in the health sciences by assisting, through grant support,
predominantly minority institutions that offer the doctorate in the health professions and/or
health-related sciences to strengthen their research environment.”  The primary goal of the
RCMI Program has been consistent with this mission and has been stated in broad terms: “to
enable predominantly minority health professional schools and graduate institutions to
become more competitive in obtaining support for the conduct of biomedical and/or
behavioral research relevant to the mission of the Public Health Service.”

When the RCMI Program was first established, both the granting agency (NCRR) and the RCMI
institutions needed time to evolve and to discover ways that minority institutions could enhance
their research capacities.  Focusing on a broad goal and encouraging the institutions to use a
variety of strategies to meet that goal were seen by NCRR as the best approach to use in the early
years.  The grant evaluation criteria were written in broad terms to permit flexibility, particularly
because the institutions were at various stages of development.  Not surprisingly, many strategies
were tried by different RCMI centers and some of them proved to be more effective than others,
as demonstrated by the findings of the present study.

Given this history, the expert advisory panel was asked whether the RCMI Program should be
continued in its present form or restructured using a more targeted approach.  The panel
members concluded that although there had been advantages to using a broad-based approach in
the initial years, the lack of clear expectations from NCRR had also caused problems for many
RCMI institutions.  The panel’s recommendations are summarized below.

•  The panel members were unanimous in their recommendation that it is now time for
NCRR to specify clearly the long-term goals of the RCMI Program and the measures it
will use to evaluate future success.  Because competitive grants and peer-reviewed
scientific publications are the “bottom line” for measuring the research productivity of
academic institutions in the United States, they strongly endorsed NCRR’s use of these
measures to evaluate the success of individual RCMI centers.

•  The panel recommended that NCRR explain thoroughly to the administrators of the
RCMI centers that their future performance will be evaluated primarily on demonstrated
improvement with respect to competitive grants and peer-reviewed scientific
publications.

•  The panel also recommended that future assessments track the extent to which individual
RCMI institutions have successfully institutionalized their research capacity and are no
longer dependent on RCMI support.
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The expert advisory panel was also asked to consider whether NCRR should implement a tiered
approach, employing different goals and review criteria for different types of RCMI institutions
or for institutions that are at different stages of development.  This issue was particularly
important given the unexpectedly strong performance of the somewhat experienced institutions,
compared with the least experienced institutions and the most experienced institutions.  The
evaluation revealed that the five RCMI institutions that were somewhat experienced in
competing for research project grants during the pre-RCMI period showed the largest percentage
increase in average RPG funding and number of peer-reviewed publications per year.

After considerable discussion, the panel members concluded that a tiered approach was not
necessary and would only increase the Program’s complexity.  Their recommendation was for
NCRR to use the same eligibility and review criteria and the same measures of success for all
applicants, regardless of the type of institution or its previous research experience.  The emphasis
should be on the extent to which an institution is likely to improve (and subsequently
demonstrates improvement) with respect to competitive research grants, peer-reviewed scientific
publications, and institutionalization of research capacity.

Selecting and Monitoring the Progress of RCMI Centers

The expert advisory panel was asked to make recommendations on the eligibility criteria for
RCMI institutions, the review criteria that scientific review groups should use when reviewing
initial RCMI applications and competing continuations, and the key information that should be
included in noncompeting continuations to monitor the progress of RCMI centers.

Eligibility Criteria.—Regarding eligibility criteria, the expert advisory panel was asked whether
NCRR should continue to use the current eligibility criteria for RCMI institutions:

An institution must be within the United States and its territories and must have more
than 50 percent minority student enrollment (based on the entire student body) and
award an M.D., D.D.S., Pharm.D., D.V.M. or other doctoral degree in the health
professions and/or a Ph.D. in the sciences related to health.

The panel members discussed whether research-intensive institutions that meet the current
eligibility requirements should be eligible for RCMI funding and whether there should be criteria
for graduation from the RCMI Program. They also discussed the changing U.S. demographics
and agreed that more institutions, including those considered to be research intensive, will
probably apply for RCMI funding in the future as they experience increases in the enrollment of
minority students.

The panel’s conclusion was that it would be unwise for NCRR to set definitive exclusion criteria
for RCMI applicants, such as criteria that would exclude the top 10 percent of institutions
receiving PHS RPG awards or institutions designated as Carnegie Level I Research Universities.
Instead, NCRR should address this issue by adopting more specific review criteria and using
these criteria to reject applicants who are at a stage in their development where RCMI funding is
unlikely to have a substantial effect on their success.  Specifically, the SRG reviewers should
consider the “history of an applicant’s research competitiveness in the biomedical sciences” to
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determine if RCMI funding is likely to have a notable impact on the institution’s future
competitiveness.

In summary, the conclusion of the expert advisory panel was that NCRR should continue to use
the current RCMI eligibility criteria. However, NCRR should adopt more specific review criteria
to ensure that RCMI funding is allocated to those institutions that have the greatest potential for
achieving the Program’s long-term goals.  The expert advisory panel concluded that if such an
approach were used, criteria for graduation from RCMI would be unnecessary.

Review Criteria.—The expert advisory panel was asked to identify the most important review
criteria for scientific review groups to use in assessing new and competing continuation RCMI
applications.  Using the results of the present study and their personal experience, the panel
recommended that NCRR develop a standard RCMI application form to ensure that SRGs have
access to the information most relevant to the achievement of RCMI goals.  Specifically,
applicants for RCMI funding should be asked to provide the following information:

1. Describe one or more specific areas of research focus that the RCMI center plans to develop
with RCMI support.

2. Describe the current strengths and special characteristics of the institution that the center
plans to use to expand its biomedical research capacity in the proposed research areas.

3. Describe the RCMI center’s strategic plan for enhancing its research capacity and explain
how it is consistent with the documented research plan of the institution and the long-term
goals of the RCMI Program (i.e., more success competing for research grants, more peer-
reviewed scientific publications, and increased institutionalization of research capacity).  The
strategic plan should also include the individual center’s goals and objectives, specific
strategies it plans to use, and measurable benchmarks for tracking progress.  Competing
continuation applications should describe the center’s goals and objectives for the past
project period, an analysis of the strategies used to achieve these goals and objectives, and
the outcomes achieved.  Improvement with respect to the performance measures should be
the primary means used to track progress.  Any unforeseen events that have had a negative or
positive impact on the center’s success in achieving its goals and objectives should also be
described.

4. Identify the members of the RCMI center’s external advisory committee and internal
advisory committee, and describe how the two committees function.  Information on external
advisers should be provided on a standard form similar to the one used in the present study,
which would permit electronic data submission.  The external advisory committee should
have at least five members who meet at least once a year (separately from the internal
advisory committee), and the committee as a group should have expertise in all of the RCMI
areas of research focus.  For each meeting of the external advisory committee, there should
be a written summary of the meeting date and location, the attendees, the discussion topics,
followup actions to be taken by specific individuals, and the committee’s recommendations
to the institution’s senior administrators.  The expert advisory panel believed that this type of
written summary would be more useful than detailed minutes.  Competing continuation
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applications should include the written summaries of all external advisory committee
meetings held during the past project period.  Also, evidence should be provided showing
that the external advisory committee reviewed the center’s RCMI application prior to
submission.

5. Describe the extent to which the RCMI center currently has one or more leaders in high-level
academic positions who have excellent scientific credentials based on their experience,
scientific publications, and competitive research grants.  Describe plans for enhancing the
center’s scientific leadership, which may include plans to recruit established investigators.

6. Describe the extent to which the RCMI center currently has one or more leaders in high-level
academic positions who are skilled at developing administrative policies, administering
complex programs, motivating others, gaining the support of key people and organizations,
and leveraging funds to obtain additional support.  Describe plans for enhancing the center’s
administrative leadership.

7. Describe the current system for managing the logistics, communications, and allocation of
program resources on a day-to-day basis, including the institution’s computer and electronic
communication capabilities.  Describe plans for enhancing the center’s management and
communication systems.

8. If specific pilot research projects are proposed, explain how each project is consistent with
the RCMI center’s areas of research focus and strategic plan.  Pilot projects should be
described using a format similar to PHS Form 398, which is required for unsolicited PHS
research grant applications.  The SRG should use the standard NIH peer review guidelines
for scientific projects (i.e., evaluating their significance, approach, innovation, investigator,
and environment) to judge each pilot project’s scientific merit, weighting the different
criteria as appropriate for the particular application.  Each pilot research project should either
be approved or not approved by the SRG (not given a priority score).

9. Include an organization chart showing the current organization of the RCMI center.  The
organization chart should be presented in a standard format similar to that used in the present
study, showing the areas of research focus, the shared facilities/resources used by biomedical
and behavioral research faculty, and the relationship among the institution’s senior
administrators, research faculty, administrative staff, grants administration office, and
external advisory committee.  For each area of research focus, a list of the RCMI
investigators who currently conduct research in that area should be attached.  Competing
continuation applications should include a written description of how the center’s
organization chart has changed during the past project period.

10. List key information on RCMI research faculty, administrative staff, and student
participants, providing the information on standard forms similar to those used in the present
study. The Research Faculty Form should list all faculty members who were active
biomedical or behavioral researchers during the previous 5 years, indicating for each
individual whether he or she was a recent new hire, the number of peer-reviewed papers
published in a journal listed in the Science Citation Index, the number of competitive
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research grants applied for, the number of competitive research grants awarded, and/or
service on NIH scientific review groups during the previous 5-year period.  Competitive PHS
research grants should be defined as any R, P, K, or U grant (excluding K14 and U92
awards).  Two-page biographical sketches (CVs) should also be included for all research
faculty, providing information on their scientific publications, grant awards, presentations at
national or international conferences, service on peer review panels, research awards, and
any other scientific achievements (using the PHS Form 398 format).  The Administrative
Staff Form should list all staff members who provided a substantial amount of technical
and/or administrative support to faculty researchers during the previous 5 years, identifying
the type of research support provided.  The Student Participant Form should list all
postdoctoral fellows, research associates, and graduate students who participated during the
previous 5 years in research relevant to the RCMI application, identifying the type of
research support provided.  Competing continuation applications should also identify the
research faculty, administrative staff, and student participants who were active in the RCMI
program during the past project period.

11. List key information for each of the center’s shared facilities and resources that are currently
available to research faculty, providing the information on a standard form similar to the one
used in the present study.  Competing continuation applications should provide detailed
information on facilities and equipment purchased with RCMI funding during the past
project period.

12. List the number of science and health-related degrees awarded by the institution during the
previous 5 years (summarized by year, type of degree, and major field of study), and the
number of students currently pursuing a graduate degree in the health professions and health-
related sciences.

13. Summarize the institution’s history of research competitiveness in the biomedical sciences
and provide a grant/contract summary report listing the grants and contracts awarded to the
institution during each of the previous 5 years. The report should be categorized by funding
source (PHS agencies, non-PHS Federal agencies, state and local government, nonprofit
organizations, and private industry).  Each grant or contract should be listed, including the
name of the principal investigator, funding organization, total amount awarded (including
indirect costs), and annual amounts awarded (including indirect costs).  Competing
continuation applications should include information about each biomedical and behavioral
research grant and contract awarded to RCMI investigators during the past project period.

14. Describe the institution’s plans for institutionalizing research capacity and reducing the need
for future RCMI funding.  Specifically, the applicant should describe the institution’s plans
for establishing permanent positions to new RCMI research faculty (new hires) and research
support personnel (e.g., lab technicians, grant development specialists, administrative
assistants), assuming the costs of service contracts for research equipment, and encouraging
research productivity through policy and organizational changes.  Applicants should describe
the institution’s current policies as well as any proposed policy changes in the following
areas:
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•  Faculty appointment and promotion
•  Faculty release time
•  Grant-writing assistance and review of grant applications prior to submission to an

external agency
•  Patents and licenses
•  Purchase and repair of research equipment
•  Incentives for recruiting new research faculty
•  Role and staffing of the grants administration office
•  Distribution of indirect costs
•  Other types of institutional support

Competing continuation applications should identify any new RCMI research faculty (new
hires) and research support personnel (e.g., lab technicians, administrative assistants) who
were given permanent positions during the past project period and are now fully supported by
non-RCMI sources. These applications should also identify the number of service contracts
for research equipment that are now fully supported by non-RCMI sources, and describe any
policy and organizational changes made during the past project period to encourage research
productivity and institutionalize research capacity.

The expert advisory panel concluded that the primary criterion for the evaluation of an RCMI
grant application should be the direct impact that the proposed program is likely to have on
improving the institution’s record with respect to competitive research grant awards, peer-
reviewed scientific publications, and institutionalization of research capacity—the long-term
goals of the RCMI Program.  In assigning a priority score, the scientific review group should
consider each of the above criteria in deciding whether the proposed program will have a
substantial impact on the achievement of these long-term goals as well as the specific goals and
objectives identified by the institution.  The different factors should be weighted as appropriate
for a particular application.  For example, the reviewers may conclude that the history of an
applicant’s research competitiveness in the biomedical and behavioral sciences should be
weighted heavily (and negatively) because its history of research competitiveness is so weak or
so strong that RCMI funding is unlikely to have much impact on the institution’s future
competitiveness.

The panel urged NCRR to apply the review criteria rigorously to reject applicants who have little
likelihood of achieving success or who are at a stage in their development where RCMI funding
is unlikely to have a substantial effect on their success.  Renewal funding should be based on
demonstrated improvement with respect to competitive research grant awards, peer-reviewed
scientific publications, and institutionalization of research capacity during the past project
period.  The extent to which the institution achieved the specific goals and objectives it set for
itself should also be considered in the SRG’s assessment of previous performance.

If possible, NCRR should provide the SRG with a summary of relevant grant/contract data
obtained from the NIH CGAF for the RCMI component(s) of each applicant institution (e.g., the
institution’s medical school) covering the most recent 5 years.  The present study found the
following CGAF information to be most useful:
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•  Average PHS, RPG, and R01 funding per year (adjusted for inflation using the BRDPI)
•  Average number of PHS, RPG, and R01 awards per year
•  Annual RPG success rate (percentage of RPG applications that were funded each year)
•  The institution’s overall rank among all PHS-funded institutions with respect to total

PHS, RPG, and R01 funding

Regarding peer-reviewed scientific publications, the present study found that the bibliometric
data submitted by many RCMI centers in their competing continuation applications frequently
included a broad range of publications, many of which were published in minor journals not
listed in the Science Citation Index.  The study also found that conducting an independent
bibliometric analysis is costly and time-consuming, although the results proved to be very
informative.  Given the importance of peer-reviewed scientific publications, it is recommended
that SRG reviewers pay close attention to the number and type of research faculty publications
listed in RCMI applications, including the quality of the journals referenced, if an independent
bibliometric analysis is not feasible.

Noncompeting Continuations.—The expert advisory panel recommended that noncompeting
continuations (progress reports) submitted annually by each RCMI center focus on changes in
the center’s performance measures for tracking progress, including the institution’s record during
the past year with respect to competitive grants, peer-reviewed scientific publications, and
institutionalization of research capacity.  They also recommended that NCRR develop a standard
RCMI noncompeting continuation form for RCMI centers to use in documenting the progress the
institution has made in the areas judged to be most relevant to the achievement of RCMI goals
(i.e., the 14 criteria recommended for competitive reviews).  The progress report should include
the RCMI center’s current organization chart and any changes with respect to the center’s
research faculty, administrative staff, student participants, external advisers, and shared resources
and facilities.  RCMI centers should be able to compile this information fairly easily by updating
information previously submitted on standard computerized forms.  Any unforeseen events that
have had a negative or positive impact on the center’s success in achieving its goals and
objectives during the past year should also be described.

Recommendations for the Future

The expert advisory panel was asked to make recommendations on NCRR’s long-term priorities
with respect to the RCMI Program.  The panel members were unanimous in their
recommendation that NCRR make the long-term goals of the RCMI Program completely clear to
all current RCMI centers and future applicants.  It is important that NCRR explicitly state that
from this point forward, the primary criterion for the evaluation of an RCMI grant application
will be the direct impact that the proposed program is likely to have on improving the
institution’s record with respect to obtaining competitive research grants, producing peer-
reviewed scientific publications, and increasing institutionalization of research capacity.  NCRR
should also inform currently funded RCMI centers that competing continuation applications will
be evaluated on the extent to which the institution has improved its overall record with respect to
competitive research grant awards, peer-reviewed scientific publications, and institutionalization
of research capacity.
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In addition to these three long-term goals, the panel believed that NCRR’s long-term priorities
should include improving the health of minority populations and increasing the participation of
minorities in biomedical and behavioral research.  RCMI centers should be strongly encouraged
to pursue research in areas likely to improve the health of minority populations and to recruit
qualified minority research faculty, postdoctoral fellows, research associates, and graduate
students.  However, due to the difficulties of measuring success in these areas, the panel
recommended that they be considered as indirect goals of the RCMI Program.  The consensus of
the panel was that long-term progress in these areas is very likely to be achieved through
NCRR’s continued funding of biomedical research infrastructure at RCMI-eligible institutions,
provided that the other recommendations of the expert panel are implemented.

The expert advisory panel’s final recommendation was for NCRR to play a more active role in
helping the RCMI centers achieve the Program’s long-term goals.  For example, because
strategic planning skills were found to be related to success, but not exhibited by a majority of
the centers, the panel encouraged NCRR to provide technical assistance in this area to currently
funded RCMI centers as well as future applicants.  This could occur perhaps through a series of
Request for Applications (RFA) workshops designed to help applicants develop a scientifically
sound strategic plan for their RCMI center.  The plan should be based on the institution’s
strengths, identify one or more areas of research focus, describe how the RCMI center will be
organized with an organization chart, and include measurable benchmarks for tracking future
progress.  NCRR should remind RCMI centers that effective strategic plans frequently include
the use of funds for an evaluator to help them conduct self-assessments and improve strategies
for achieving programmatic goals and objectives.  The panel encouraged NCRR to provide any
funding necessary to ensure that all applicants are able to have at least one individual attend the
workshops prior to submitting their RCMI application.  The panel also recommended that NCRR
consider converting the RCMI grants to cooperative agreements, thus ensuring that the centers
receive the technical assistance they need in order to achieve success.

Conclusion

In conclusion, the Phase II evaluation of the RCMI Program was designed to enhance program
accountability and accomplish several important goals:

•  Produce a scientifically sound evaluation of the 15 RCMI centers that have received
RCMI funding for at least 10 years

•  Enable administrators to better understand the extent to which the major goals and
objectives of the RCMI Program are being achieved

•  Foster a deeper understanding of the relationship between long-term programmatic
success and specific program characteristics and activities

•  Identify “best practices” implemented by different RCMI centers
•  Develop an improved process for selecting and monitoring the progress of RCMI centers

The evaluation of the RCMI Program was based on a conceptual framework of program
activities and characteristics that were hypothesized to influence RCMI center outcomes. The
results of the evaluation revealed that as a group, the 15 RCMI centers had demonstrated
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substantial progress toward the expected successful outcomes of increased competitiveness for
research grants and increased peer-reviewed publications after 10 years of RCMI Program
funding.

The expert advisory panel convened for this study noted that the challenges faced by the centers
were substantial and 10 years is a relatively short length of time in which to build research
capacity and change organizational culture. However, the time has come to clearly state the long-
term goals of the RCMI Program and thoroughly explain to the administrators of the RCMI
centers that their future performance will be evaluated by measuring their progress in meeting
these goals. NCRR can assist the RCMI centers by playing a more active role in helping the
centers develop their capabilities, particularly in the areas of strategic planning skills, and
management and communications systems, and by encouraging the development of strong
scientific and administrative leadership. Changes in the review criteria and the amount and type
of information the RCMI centers should submit to NCRR will also assist the centers in planning
and self-assessment.

In addition to helping NCRR decision-makers improve the RCMI Program, the evaluation team
hopes that the results of the evaluation will prove to be useful to RCMI researchers and
administrators as well as to a broad group of academic institutions interested in strengthening
their biomedical and behavioral research capacity.
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EVALUATION OF THE RCMI PROGRAM

STRUCTURAL Relatively stable measures describing the way the institution has
CHARACTERISTICS chosen to formally organize and structure its RCMI center.

Focused Approach The degree to which RCMI efforts have been focused on developing
specific areas of research, rather than being broad-based and directed
toward many different scientific areas.

Clarity of Organizational The extent to which the organizational structure, operational
Structure procedures, and roles of the various RCMI participants have been

identified and documented.

FUNCTIONAL Measures describing the ongoing operational functioning of the
CHARACTERISTICS institution’s RCMI center.

Scientific Leadership The extent to which the center has had one or more leaders in high-level
academic positions who have excellent scientific credentials and are
experienced in obtaining competitive research grants.  The amount of
attention that has been given to developing a scientifically sound
research agenda, employing strategies to improve the quality of
investigator-initiated research, and providing new faculty with mentoring
experiences to increase their research productivity.

Administrative Leadership The extent to which the center has had one or more leaders in high-level
academic positions who are skilled at administering complex programs,
motivating others, gaining the support of key people and organizations,
and leveraging RCMI funds to obtain funding from other sources.  The
amount of attention that has been given to developing administrative
policies and personnel that are responsive to the needs of RCMI
investigators.

Strategic Planning and Self-
Assessment

The extent to which the program has employed comprehensive long-term
planning, sought the advice of external consultants, conducted interim
assessments of progress, and engaged in ongoing planning activities to
assure that resources and energy are focused on strategies designed to have
a major impact in achieving RCMI goals and objectives.  The amount of
attention that has been given to developing a peer review system for
assessing and improving the research proposals of RCMI investigators.

Good Management and The extent to which the program has developed effective systems
Communication System for managing the logistics, communications, allocation of resources, and

operational functioning of the program on a day-to-day basis.
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ACTIVITIES
IMPLEMENTED

Measures describing the extent to which the institution’s RCMI center
has implemented activities recommended by NCRR to help achieve
success.

Training in New Scientific
Fields and Techniques

The number of science-related workshops, seminars, symposia, training
sessions, and other activities conducted to enhance the conceptual and
technical capabilities of faculty.  The extent to which scientists from
other research institutions have been invited to present seminars describing
their research and assist faculty with specific research problems.

Pilot Research Projects The extent to which RCMI investigators have submitted research
proposals for RCMI-funded pilot research projects, received support for
a limited period of time, and conducted pilot projects that have the
potential to lead to larger research studies in the future.

Incentives for New Faculty The extent to which the center has renovated laboratories and provided
startup support, research assistants/associates, and reduced teaching
loads to attract new RCMI faculty and allow them to begin their research
investigations as quickly as possible.

Off-Campus Research The percent of RCMI investigators who have taken advantage of
Experiences off-campus research opportunities, such as summer research programs,

sabbaticals, and other in-depth research experiences at other institutions.

RCMI Conference The total number of research papers presented by RCMI investigators at
Presentations the nine scientific conferences sponsored by NCRR from 1990 to 1996.

INTERMEDIATE
INDICATORS OF
SUCCESS

Measures indicating the extent to which the institution’s RCMI center
has achieved the primary intermediate objectives of the RCMI Program.

More Shared Research The degree to which the center has renovated space and purchased new
Facilities equipment to establish shared facilities that are being used by RCMI

investigators to conduct interdisciplinary research in new areas.

More Research Support The degree to which the center has established a comprehensive
Services infrastructure for supporting shared facilities and individual research

endeavors, including well-trained technicians, computers and data
management support, library support, graphics capability, and expertise
in developing as well as administering grant proposals.
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Recruitment and Retention The extent to which the center has recruited and retained faculty
of New Faculty members with good scientific credentials who are likely to enhance the

scientific research agenda and productivity of the RCMI program.

Internal Sharing of Resources The degree to which shared facilities have been used, interdisciplinary
and Knowledge research has been conducted, scientific knowledge has been shared, good

relationships have been formed among RCMI participants, and the
RCMI center has been integrated into the broader faculty and student
population at the institution.

External Sharing of Resources
and Knowledge

The degree to which formal and informal linkages have been established
with other organizations, scientists, and students through such mechanisms
as collaborative research projects, multi-institutional programs, joint
appointments, and outreach efforts.

More Science Graduates and
Postdoctoral Fellows

The increase in the number of doctoral science programs offered, the
number of students graduating from doctoral science programs each
year, and the number of postdoctoral fellows conducting research in
RCMI-supported academic departments (particularly minority science
graduates and postdoctoral fellows).

LONG-TERM MEASURES
OF SUCCESS

Measures describing the extent to which the institution’s RCMI center
has achieved the primary long-term goals of the RCMI Program.

More Success Competing for
Research Grants and Other
Funding

The degree to which RCMI-supported academic departments and
individual investigators have become more competitive in pursuing and
securing research support from NIH and other funding sources,
particularly mainstream grants not targeted for minorities.

More Scientific Publications,
Presentations, and Awards

The degree to which RCMI-supported academic departments and
individual investigators have increased their scientific contributions as
demonstrated by an increase in the number of manuscripts published and
cited in peer-reviewed journals, presentations at major scientific
meetings, memberships on external advisory groups, and major awards
received for scientific contributions.

Increased Institutionalization
of Research Capacity

The degree to which the academic institution has assimilated RCMI
faculty and resources into its basic budgetary structure and is no longer
dependent on RCMI support to maintain its research capacity.  The
extent to which faculty appointment/promotion policies, indirect cost
policies, and other institutional practices have been adopted that encourage
research productivity and the recruitment of high-quality researchers.  The
extent to which research-related functions have been given a high priority
within the organizational structure of the
institution.

ENVIRONMENTAL
CHARACTERISTICS

Aspects of the academic research environment, over which the RCMI
center has little control, that may be related to program success.

Type of Institutional Control Whether the RCMI institution is a state-supported public institution or
an independently controlled private institution.
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Diversity of the Student
Population

The degree of racial/ethnic diversity of the institution’s student
population.

Historical Emphasis on
Scientific Research

The length of time the institution had been conducting biomedical and
behavioral research prior to RCMI funding.

Proximity to Other Research
Institutions

The RCMI institution’s proximity to other research institutions, defined
as follows:

• Located in a large metropolitan area within the continental United
States with close proximity to research intensive institutions (e.g.,
within 30 miles of at least two research institutions).

• Located in a relatively small metropolitan area within the continental
United States without close proximity to research intensive
institutions.

• Located in a relatively small metropolitan area outside the
continental United States.

Type of Program The type of doctoral level program(s) serving as the focus of the RCMI
Program, defined as follows:

• Graduate schools awarding a Ph.D. degree in at least one of the
health-related sciences but awarding no professional degree.

• Graduate schools awarding a Ph.D. degree in at least one of the
health-related sciences and also awarding a professional degree
(M.D., Pharm.D., or D.V.M.).

• Institutions offering a professional degree (M.D., Pharm.D., or
D.V.M.) but awarding no Ph.D. degree in the health-related
sciences.

Unexpected Events The occurrence of one or more unexpected opportunities and/or
problems that had not been anticipated at the start of the RCMI
program, categorized as follows:

• Occurrence of at least one major unexpected positive event that
offered an opportunity to enhance the RCMI center.

• Occurrence of no major unexpected positive or negative events.
• Occurrence of at least one major unexpected negative event of a

financial or programmatic nature.

RCMI FUNDING The total amount of RCMI funding the institution received from NIH
during the first ten years of its RCMI program.
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Expert Advisory Panel Meeting for the Evaluation of the RCMI Program

June 8–9, 1999 • Washington, DC

MEMBERS OF THE EXPERT ADVISORY PANEL

Reynaldo Elizondo, Ph.D.
Dean, College of Sciences and Engineering
University of Texas at San Antonio
6900 North Loop 1604 West
San Antonio, TX 78249-0661
210-458-4450
210-458-4445 (fax)
relizondo@utsa.edu

Jon W. Gordon, M.D., Ph.D.
Professor, Department of Obstetrics and
Gynecology
Mount Sinai School of Medicine
Box 1175
1 Gustave Levy Place
New York, NY 10029
212-241-8942
212-369-3090 (fax)
jgordon@smtplink.mssm.edu

Carlos G. Gutierrez, Ph.D.
Professor, Chemistry and Biochemistry
Department
California State University at Los Angeles
5151 State University Drive
Los Angeles, CA 90032-8202
323-343-2356
323-343-6411 (fax)
cgutier@calstatela.edu

Fred Jones, Ph.D.
Professor, School of Graduate Studies and

Research
Meharry Medical College
1005 D B Todd Blvd
Nashville, TN 37208
615-327-6533
615-321-2933 (fax)
fjones725@aol.com

Isiah Warner, Ph.D.
Professor, Department of Chemistry
Louisiana State University
434 Choppin hall
Baton Rouge, LA 70803
225-388-2829
225-388-3971 (fax)
isiah.warner@chem.lsu.edu

James Wyche, Ph.D.
Associate Provost and Professor of Medical

Science
Brown University
Box 1963
Providence, RI  02912
(401) 863-1474
(401) 863-2244 (fax)
james_wyche@brown.edu
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Agenda

Meeting of the Expert Advisory Panel
for the

Evaluation of the RCMI Program

June 8-9, 1999
Hyatt Regency Washington Hotel on Capitol Hill

Washington, DC

Tuesday, June 8   (Bunker Hill Room)

8:30 a.m. Continental Breakfast

9:00 a.m. Welcome and Introductions
Review of the Agenda

Mary Look

9:15 a.m. Perspectives from NCRR

•  Original Purpose of the RCMI Program
•  Need for a Broad-Based Evaluation
•  Charge to the Expert Advisory Panel

Sidney McNairy
Patricia Newman
Barbara Perrone

9:30 a.m. Study Design and Methodology Marcia Carlyn

9:45 a.m. Preliminary Findings – Part 1

•  Comparison of RCMI and Non-RCMI Institutions
(Research Question 1)

•  Relative Importance of Prior Research Experience
(Research Question 2)

•  Extent to Which RCMI Goals Have Been Achieved
(Research Questions 3 and 4)

Mary Look and
Marcia Carlyn

10:20 a.m. Break

10:30 a.m. Discussion of Preliminary Findings Panel Members

12:00 noon Lunch (sandwiches provided)

•  Background on Howard University’s RCMI Center Keri Leibensperger

1:15 p.m. Travel to Howard University (via taxi)

2:00 p.m. Site Visit -  Howard University RCMI Center

5:30 p.m. Return to Hotel (via taxi)
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Agenda (continued)

Meeting of the Expert Advisory Panel
for the

Evaluation of the RCMI Program

Wednesday, June 9   (Yellowstone/Everglades Room)

8:30 a.m. Continental Breakfast

9:00 a.m. Discussion of Howard University Site Visit Panel Members

9:30 a.m. Preliminary Findings – Part 2

•  Relationship Between Specific Program Characteristics
and Long-Term Success (Research Questions 5 and 6)

Marcia Carlyn

10:20 a.m. Break

10:30 a.m. Discussion of Preliminary Findings Panel Members

12:00 noon Lunch (sandwiches provided)

1:00 p.m. Conclusions and Recommendations

•  Impact of RCMI Funding
              Has the investment been worth it?

•  Future Restructuring of the RCMI Program
              Is it time for a more targeted approach?

Panel Members

2:20 p.m. Break

2:30 p.m. Conclusions and Recommendations (continued)

•  Improving the Process for Selecting and Monitoring
Progress of RCMI Centers

              What key information does NCRR need?
              How should it be collected?
              How should it be used in future funding decisions?

•  Recommendations for Developing Research Centers of
Excellence

              What should be NCRR’s long-term priorities?
              What is the best approach for achieving these goals?

Panel Members

4:00 p.m. Concluding Remarks Mary Look

4:30 p.m. Adjournment
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September 23, 1998

Name of Principal Investigator
Title
Organization
Address
City, State  Zip

Dear Dr. ___________________:

As you know, the National Center for Research Resources (NCRR) is sponsoring a comprehensive
evaluation of the Research Centers in Minority Institutions (RCMI) Program.  The overall purpose
of the study is to examine the extent to which the goals and objectives of the Program have been
achieved, as well as the complexity of the infrastructure problems being addressed. Quantum
Research Corporation (QRC) was selected by NCRR to conduct the evaluation, and we are looking
forward to working with you and the members of your RCMI team on this important project.

The evaluation focuses on the 15 RCMI centers that have received RCMI funding for at least 10
years, a group which includes your institution.  In addition to helping NCRR administrators, the
results of the study should prove useful to all of the RCMI centers as well as a broad group of
minority and non-minority academic institutions interested in strengthening their research capacity.

The RCMI evaluation has been designed to answer six research questions and identify best
practices and approaches for enhancing the effectiveness of the RCMI Program.  By examining the
relationship between long-term programmatic success and specific program characteristics and
activities, we will learn which program variations work better than others.  On-site visits and
telephone discussions with persons who have different perspectives are expected to help answer
why certain practices achieve better results.  The study is also designed to identify specific technical
assistance and training needs, and to develop an improved process for tracking the progress of
RCMI centers.  The responses of individual participants will be kept strictly confidential.
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Enclosed is an overview of the project (see Frequently Asked Questions About the Evaluation of the
RCMI Program).  Detailed information on site responsibilities, including the due dates for
submitting specific RCMI-related publications and program description forms, has been sent to
your RCMI Program Director under separate cover.

RCMI investigators and administrative staff will play a key role in the success of the evaluation.  If
you have any questions, please feel free to contact me (at 301-657-3070 or mlook@qrc.com) or Dr.
Marcia Carlyn, the senior evaluation expert for the project (at 301-428-8911 or carlyn@aol.com).
We look forward to working with you and your RCMI team during the 1998-99 academic year.

Sincerely,

Mary Look
Vice President

Enclosure
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EVALUATION OF THE RCMI PROGRAM

PACKAGE CONTENTS

This package should contain the following documents:

•  Letter to the RCMI Program Director
 

•  Frequently Asked Questions About the RCMI Program Evaluation
 

•  Checklist of Site Responsibilities
 

•  RCMI-Related Publications
 

•  RCMI Program Description Forms, followed by:

RCMI Organization Chart for Year 10 (Sample Format)
Instructions for Completing the RCMI Organization Chart

Research Faculty Form
Instructions for Completing the Research Faculty Form

Administrative Staff Form
Instructions for Completing the Administrative Staff Form

External Advisers Form
Instructions for Completing the External Advisers Form

Shared Facilities and Resources Form
Instructions for Completing the Shared Facilities and Resources Form

If any documents are missing, please contact
Alex Moody at QRC

(301-657-3070 or amoody@qrc.com).
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September 23, 1998

Name of Program Director
Title
Organization
Address
City, State  Zip

Dear Dr. ___________________:

As you know, the National Center for Research Resources (NCRR) is sponsoring a comprehensive
evaluation of the Research Centers in Minority Institutions (RCMI) Program.  The overall purpose
of the study is to examine the extent to which the goals and objectives of the Program have been
achieved, as well as the complexity of the infrastructure problems being addressed.  Quantum
Research Corporation (QRC) was selected by NCRR to conduct the evaluation, and we are looking
forward to working with you and the members of your RCMI team on this important project.

The evaluation focuses on the 15 RCMI centers that have received RCMI funding for at least 10
years, a group which includes your institution.  In addition to helping NCRR administrators, the
results of the study should prove useful to all of the RCMI centers as well as a broad group of
minority and non-minority academic institutions interested in strengthening their research capacity.

The RCMI evaluation has been designed to answer six research questions and identify best
practices and approaches for enhancing the effectiveness of the RCMI Program.  By examining the
relationship between long-term programmatic success and specific program characteristics and
activities, we will learn which program variations work better than others.  On-site visits and
telephone discussions with persons who have different perspectives are expected to help answer
why certain practices achieve better results.  The study is also designed to identify specific technical
assistance and training needs, and to develop an improved process for tracking the progress of
RCMI centers.  The responses of individual participants will be kept strictly confidential.
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Enclosed is an overview of the project (see Frequently Asked Questions About the Evaluation of the
RCMI Program).  We have also enclosed a Checklist of Site Responsibilities and documents
describing the RCMI-related publications and program description forms to be submitted by all
participating RCMI centers.  We need to receive this information by no later than Friday, October
30, 1998.

RCMI investigators and administrative staff will play a key role in the success of the evaluation.  If
you have any questions, please feel free to contact me (at 301-657-3070 or mlook@qrc.com) or Dr.
Marcia Carlyn, the senior evaluation expert for the project (at 301-428-8911 or carlyn@aol.com).
We look forward to working with you and your RCMI team during the 1998-99 academic year.

Sincerely,

Mary Look
Vice President

Enclosures
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FREQUENTLY ASKED QUESTIONS
ABOUT THE

EVALUATION OF THE RCMI PROGRAM

What is the nature and purpose of the project?

The National Center for Research Resources (NCRR), a component of the National
Institutes of Health (NIH), is sponsoring an evaluation of the Research Centers in Minority
Institutions (RCMI) Program. The overall purpose of the study is to examine the extent to
which the goals and objectives of the Program have been achieved.  This comprehensive
evaluation is the second phase of a two-phase study, and it will incorporate the research
design and methodology developed in Phase I.  The study, which is being conducted during
the 1998-99 academic year, will enable NCRR program administrators to identify best
practices; learn which program variations work better than others; identify technical
assistance and training needs; improve the process for tracking the progress of individual
RCMI centers; and reduce the gap between expected and actual outcomes.  In addition to
helping NCRR administrators, the results will be useful to all of the RCMI centers and other
academic institutions interested in strengthening their research capacity.

Will all RCMI centers be participating in the evaluation?

No.  The study focuses on the 15 RCMI centers that have received RCMI funding for at
least 10 years: Charles R. Drew University of Medicine and Science; City College - CUNY;
Clark Atlanta University; Florida A&M University; Howard University; Hunter College -
CUNY; Meharry Medical College; Morehouse School of Medicine; Ponce School of
Medicine; Texas Southern University; Tuskegee University; Universidad Central del Caribe;
University of Hawaii at Manoa; University of Puerto Rico - Medical Sciences Campus; and
University of Puerto Rico - Rio Piedras Campus.

The six RCMI centers funded for less than 10 years (Jackson State University; Southern
University; Tennessee State University;  University of Texas, El Paso; University of Texas,
San Antonio; and Xavier University) will not be participating in the study.

Will NCRR staff be conducting the evaluation?

No.  The evaluation is being conducted by an independent contractor, Quantum Research
Corporation (QRC), a research firm located in Bethesda, Maryland.  The QRC team
responsible for the RCMI evaluation includes Mary Look, serving as Project Director,
Marcia Carlyn, the evaluation expert who conducted the Phase I study, and a team of three
research analysts (Hilary Jones, Keri Leibensperger, and Alex Moody) who will work
directly with the participating RCMI sites throughout the project.  In addition, a six-member
advisory panel will provide expert advice on specific issues related to the evaluation.
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What are the key questions that will be examined?

The following research questions will be addressed:

1. Have the RCMI institutions been more successful than similar non-RCMI institutions in
competing for PHS grants after ten years of RCMI support?

 
2. Have RCMI institutions with greater prior research experience been more successful

than the less experienced RCMI institutions in competing for PHS grants after ten years
of RCMI support?

 
3. As a group, have the RCMI centers achieved long-term success in strengthening their

biomedical and behavioral research capacity during the first ten years of RCMI support?
 
4. To what extent are intermediate indicators of success exhibited by the RCMI centers

after ten years of funding?
 
5. What specific RCMI structural characteristics, functional characteristics, and activities

are most related to program success?
 
6. Are specific characteristics of the academic research environment, over which the RCMI

centers have little control, related to program success?

How will success be measured?

The evaluation will focus primarily on three long-term measures of success:

•  More success competing for research grants and other funding
•  More peer-reviewed scientific publications, presentations, and awards
•  Increased institutionalization of research capacity.

The following intermediate indicators of success will also be examined:

•  More shared research facilities
•  More research support services
•  Recruitment and retention of new faculty
•  Internal sharing of resources and knowledge
•  External sharing of resources and knowledge
•  More science graduates and postdoctoral fellows.
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How will the information be obtained?

Several strategies will be employed to collect the data required for the evaluation:

1. NCRR program record documents relevant to the 15 participating RCMI centers, such as
RCMI grant applications, progress reports (noncompeting continuations), SRG summary
statements, and RCMI conference publications will be reviewed.

 
2. Each RCMI center will submit specific documents published by their institution during

the first ten years of RCMI funding, such as college catalogs, faculty handbooks, faculty
and staff directories, college grant/contract summary reports, CVs for RCMI
investigators, and RCMI-related publications.

3. Five forms will be used to collect key information about each RCMI center in a standard
format:

•  RCMI Organization Chart
•  Research Faculty Form
•  Administrative Staff Form
•  External Advisers Form
•  Shared Facilities and Resources Form.

 
4. Site visits to several RCMI centers will be conducted in the spring of 1999.  The

selection of the RCMI sites will be based on a variety of factors, including the results of
the initial data analysis.  During each visit, individual and group discussions will be held
with persons who have different perspectives on the RCMI program.  To reduce
potential bias, the respondents will be pre-selected by the QRC team, not by NCRR
administrators or site personnel.

 
5. Data will also be collected from a variety of secondary data sources, including the

following:

•  NIH Consolidated Grant Applicant File
•  NSF Master Database of Proposals and Awards
•  NIH Trainee and Fellow File
•  Research publications and citations data compiled by the Institute for Scientific Information

(ISI).

Will sensitive data be kept confidential?

Yes.  Specific measures will be taken to maintain the confidentiality of sensitive data, such
as program record documents and information collected during telephone discussions and
site visits.  Individual responses will be kept strictly confidential, and the names of
individual respondents will not be included in any project reports.
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What are the responsibilities of the RCMI centers?

The 15 participating RCMI centers will play a key role in the success of the evaluation.
Responsibilities include appointing a site coordinator, providing QRC with specific
documents published by their institution, completing five forms describing different aspects
of their RCMI program, sharing information about the evaluation with members of their
RCMI community (including external advisers), and answering any questions that may arise
regarding their RCMI program.  There will be additional responsibilities for the RCMI
centers that are selected for site visits.

What will be done with the results?

A final report will describe the results of the evaluation.  The report will include graphic
presentations of the major results, as well as a written summary of the qualitative and
quantitative findings of the study.  The report will be a public document.

What are the benefits of the evaluation?

The study was designed to accomplish several important goals:

•  Produce a scientifically sound evaluation of the 15 RCMI centers that have received
RCMI funding for at least ten years.

•  Enable administrators to better understand the extent to which the major goals and
objectives of the RCMI Program are being achieved.

•  Foster a deeper understanding of the relationship between long-term programmatic
success and specific program characteristics and activities.

•  Identify “best practices” implemented by different RCMI centers.

•  Develop an improved process for selecting and monitoring the progress of RCMI
centers.

•  Provide recommendations for developing research centers of excellence.

In addition to helping NCRR administrators, the evaluation should be useful to RCMI researchers
and administrators as well as to a broad group of academic institutions interested in strengthening
their research capacity.
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RCMI PROGRAM EVALUATION

CHECKLIST OF SITE RESPONSIBILITIES

1. Appoint a site coordinator for the RCMI evaluation project (someone other than the Program
Director).  This person will play an important role throughout the project, serving as the primary
contact person for your institution and ensuring that project deadlines are met.

 
2. Fill out the Basic Information Sheet and fax it to QRC by Friday, October 2, 1998.
 
3. Review the one-page sheet, RCMI-Related Publications, which lists the specific documents you

will need to locate.
 
4. As soon as a particular set of RCMI-related publications has been assembled, send this

information to QRC (see item 13).
 
5. Review RCMI Program Description Forms, including the instructions on how to complete each

of the five forms.
 
6. If desired, form a committee to help the site coordinator locate the publications and complete

the forms required for the evaluation.
 
7. Distribute copies of the forms and other materials, as needed, to appropriate personnel.   Please

share Frequently Asked Questions About the RCMI Program Evaluation with members of your
RCMI community (including external advisers), and alert them that they may be selected to
participate in a relatively short telephone discussion to obtain their perspective on the program.

 
8. If you will be using Excel, Lotus, Word, or WordPerfect to complete specific forms, make sure

that the computerized forms that QRC sends you can be read by your computer system.  If not,
contact QRC (see item 13).

 
9. Develop an RCMI Organization Chart that shows how your RCMI center was organized at the

end of Year 10 (academic year 1994-95).  The chart should clearly identify the core research
areas and the shared facilities/resources associated with each core research area, as described in
the instructions for this form.  The chart can be written by hand if you wish.  As soon as it is
completed, send it to QRC (see item 13).

 
10. Fill out the other forms by hand or by computer.  Computerized forms can be sent as e-mail

attachments.
 
11. As soon as a form has been completed, send it to QRC (see item 13).
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12. If your RCMI center is selected as one of the three sites to be visited by the QRC research team

in early 1999, there will be additional site responsibilities.  If so, we will work closely with you
to minimize the burden on RCMI personnel and ensure that the site visit is successful.

 
13. If you have any questions concerning the evaluation project, please contact the QRC research

analyst listed below.  This person has been assigned to your RCMI center and will be working
closely with your site coordinator throughout the project.

 
 
 
 
 
 
 
 
 
 

As soon as a set of RCMI-related documents has been assembled or a form has been completed,
please send this material to the QRC research analyst listed above.  All RCMI-related documents
and forms must reach QRC by no later than Friday, October 30, 1998.

The QRC research analyst assigned to your RCMI center is:
________________
Phone:  ____________________
Fax:  ______________________
E-mail: ____________________
Mail address: QRC

    7315 Wisconsin Avenue, Suite 400W
     Bethesda, MD  20814-3202
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EVALUATION OF THE RCMI PROGRAM

RCMI-RELATED PUBLICATIONS

As part of the RCMI Program Evaluation, we are requesting specific documents commonly
published by RCMI institutions.  For comparison purposes, we are requesting certain documents
from Year 00 (the academic year prior to RCMI funding) as well as documents from Year 10 of
your RCMI grant.  For your institution:

Year 00 = Academic year 19__-__
Year 10 = Academic year 19__-__

Please send us a copy of the following documents:

•  RCMI brochures, newsletters, posters, and any other publications describing your
institution’s RCMI center.

For Year 00 and Year 10:

•  College catalogs (documents that present an overview of your institution and the degree
requirements for the graduate and undergraduate programs offered).

•  Faculty handbooks (documents that describe policies for faculty hiring, tenure, and
promotion).

•  Faculty/staff directories (documents that list the faculty and staff members affiliated
with each department and their academic rank and/or position title).

For each year, Year 00 through Year 10:

•  College grant/contract summary reports (documents that list information about each
grant and contract awarded to research faculty during a particular year, including the
name of the principal investigator, funding organization, total amount awarded including
indirect costs, and annual amount awarded for each grant/contract including indirect
costs).

•  The number of science and health-related degrees awarded (summarized by year, type of
degree, major field of study, student gender, and student race/ethnicity).

•  Complete CVs (resumés) for all RCMI investigators and key personnel since Year 01.
For individuals who are no longer active participants, please send the most current CV
available.  Each CV should include all of the person’s publications in peer-reviewed
journals (not just the most recent publications); presentations at national or international
scientific conferences; any sabbaticals or other in-depth research experiences at other
institutions; honors and awards for research accomplishments (e.g., election to national
or international professional societies; serving on NIH or NSF study sections).

As soon as documents of a certain type are collected, please send them immediately to QRC.  Make
sure that all documents reach QRC by no later than Friday, October 30, 1998.
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EVALUATION OF THE RCMI PROGRAM

RCMI PROGRAM DESCRIPTION FORMS

As part of the RCMI Program Evaluation, we are requesting each RCMI center to complete five
program description forms describing different aspects of their RCMI program.  For some of the
forms, you will need to indicate the grant year when an individual first became actively involved in
your RCMI program and the final grant year of active participation (e.g., 01, 07).
For your institution:

Year 01 = Academic year 19__-__
Year 02 = Academic year 19__-__
Year 03 = Academic year 19__-__
Year 04 = Academic year 19__-__
Year 05 = Academic year 19__-__
Year 06 = Academic year 19__-__
Year 07 = Academic year 19__-__
Year 08 = Academic year 19__-__
Year 09 = Academic year 19__-__
Year 10 = Academic year 19__-__

Please complete the following forms and send them to QRC:

•  RCMI Organization Chart

•  Research Faculty Form

•  Administrative Staff Form

•  External Advisers Form

•  Shared Facilities and Resources Form

A copy of each form is attached, along with instructions for completing the form.  Please let us
know if you would like us to send you computerized versions of the forms, which may help reduce
the time required for data entry.  Use the Basic Information Sheet to request computerized forms.

The five RCMI program description forms have been designed to summarize key information about
each RCMI center in a standard format.  The names of many of your RCMI investigators and
administrative staff have been filled in, but you will need to verify this information, correct any
errors, and add any individuals we may have missed.  It is very important that we have a complete
listing of all faculty members who were active researchers during the first 10 years of your RCMI
funding, and all staff members who provided a substantial amount of technical or administrative
support to RCMI investigators during this period.  The other forms are equally important.

As soon as a form has been completed, please verify the information and send it immediately to
QRC.  Make sure that all documents reach QRC by no later than Friday, October 30, 1998.
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RCMI PROGRAM EVALUATION

INSTRUCTIONS FOR COMPLETING THE

RCMI ORGANIZATION CHART

1. Fill in the names and titles of the RCMI Principal Investigator and Program Director.
 
2. List (at the appropriate level) the names and titles of any other high-level administrators at your

institution who are actively involved in the RCMI program in Year 10.
 
3. List the RCMI core research areas in the appropriate boxes.  Core research areas are the major

scientific fields in which you have been working to develop a critical mass of scientists.  In most
cases, a specific RCMI-funded activity or subproject is not considered to be a core research area;
rather it is considered to be a component of a core research area.  Include in each core research
area box (or on a separate page) a list of faculty members who served as RCMI investigators in
that research area during Year 10 of your RCMI grant.  List each faculty member only once,
identifying the research area with which he/she was most actively involved.  Identify the core
research area leaders with an asterisk (*).

 
4. List each shared facility and resource under the core research area(s) with which the

facility/resource is most closely associated.  Include all shared facilities/resources actively used
by RCMI investigators in Year 10, even those that never received RCMI funding directly.  For
each facility/resource, indicate which core research areas are most closely associated with the
facility/resource by drawing connecting lines.  Darker lines may be used to indicate a strong
relationship between a shared facility/resource and a particular core research area.  Include in
each box (or on a separate page) a list of faculty and staff members who were active users of the
facility/resource in Year 10.  Identify the faculty coordinator with an asterisk (*) and the lead
manager/technician with the abbreviation: MGR.

 
5. List the names of the primary RCMI Advisory Committees (there may only be one) and any

RCMI subcommittees that provided advice to the RCMI Principal Investigator, Program
Director, core research area leaders, and/or shared facility and resource coordinators in Year 10.
Include in each box (or on a separate page) a list of faculty, staff members, and external advisers
who served on each committee and subcommittee in Year 10.  Identify the committee and
subcommittee chairs with an asterisk (*).  Also, indicate in parentheses how many times each
committee and subcommittee met during Year 10.

 
6. If other organizational components and individuals have been actively involved in your RCMI

program, please include them in the RCMI Organization Chart.

The attached RCMI Organization Chart is a sample format for you to use in constructing a diagram that
represents the organization of your RCMI program at the end of Year 10.  Indicate the relationships among
the administrators, faculty, and staff who were actively involved in your RCMI program at that time.  If
desired, the names of individuals may be listed on a separate page rather than within the boxes of the
diagram.  The chart can be written by hand if you wish.  Steps for completing the RCMI Organization
Chart are presented below.

As soon as your RCMI Organization Chart is completed, send it to your QRC research analyst.
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RCMI PROGRAM EVALUATION

INSTRUCTIONS FOR COMPLETING THE

RESEARCH FACULTY FORM

Name Print the last name, first name, and middle initial of the faculty member.

Degree Indicate the highest degree earned (e.g., PhD, MD, PharmD).

Academic Department Indicate the person’s primary academic department (e.g., Biol, Chem, Physiol).

Special Roles List any special roles that the person held during the first 10 years of your RCMI program (list all that apply):

AdvComm = RCMI Advisory Committee member
Chair = Department Chair
CoreLdr = Leader of a core research area
DeanSci = Dean of Science (or equivalent position)
FacDir = Director (or faculty coordinator) of an RCMI shared facility
Fellow = Postdoctoral Fellow
Mentor = Mentor for one or more new RCMI investigators
PD = Project Director
PI = Principal Investigator
Pres = College President (or equivalent position)
Prov = Provost (or equivalent position)
SubComm = Member of one or more RCMI subcommittees
VisSci = Visiting scientist from another institution
VPSP = Vice President for Sponsored Programs (or equivalent position)
Other = Other special role (explain in a footnote)

Gender Indicate the person’s gender (optional):

Please list on this form all faculty members who were active researchers during the first 10 years of your RCMI program, including research
faculty who were not regarded as RCMI investigators but who used RCMI shared facilities and resources.  Use more than one form if needed.
The names of many research faculty members have been filled in, based on information your institution submitted to NCRR.  Please verify this
information and correct any errors.  Make sure that each person is listed only once and that his/her name is spelled correctly (with the same
spelling used on abstracts submitted for publication).  If any administrative staff or technical support staff are listed on this form, move them to
the Administrative Staff Form.  If any external advisers or consultants are listed, move them to the External Advisers Form.  Coding instructions
and definitions of key terms are presented below.
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F = Female
M = Male

Race/Ethnicity Indicate the person’s race/ethnicity (optional):

AfrAm = African American/Black
Asian = Asian
Hisp = Hispanic/Latino
NatAm = Native American/American Indian
PacIs = Pacific Islander
Wh = White/Caucasian
Other = Other race/ethnicity

Years of RCMI For RCMI investigators, indicate the grant year when the person first became an active participant in your RCMI
Participation program and the final grant year of active participation (e.g., 01, 07, Pres).

Pres = Presently still participating in the RCMI program

If the faculty member stopped participating in your RCMI program during its first 10 years, list the primary reason:

LeftRsch = The person remained at the institution but stopped participating in research activities
NewJob = The person obtained a position at another organization
OthPos = The person continued research activities but was no longer regarded as an RCMI investigator
Retired = The person retired
Died = The person died
Other = Other reason (explain in a footnote)

Academic Level For RCMI investigators, list the person’s academic level during the initial and final years of RCMI participation:

Full = Full Professor
Assoc = Associate Professor
Asst = Assistant Professor
Inst = Instructor
RA = Research Associate
Other = Other academic level

Research Support Indicate whether the person received any RCMI funding to conduct one or more pilot projects (Y, N).

Salary Support Indicate whether the person received any direct salary support from RCMI at any time during the first 10 years (Y, N).
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INSTRUCTIONS FOR COMPLETING THE

ADMINISTRATIVE STAFF FORM

Name Print the last name, first name, and middle initial of the staff member.

Degree Indicate the highest degree earned (e.g., PhD, MA, BS).

Academic Department Indicate the person’s primary academic department (e.g., Biol, Chem, Physiol, DeanSci).

Special Roles List any special roles that the person held during the first 10 years of your RCMI program (list all that apply):

Admin = Provided general administrative services
AdvComm = RCMI Advisory Committee member
Audiov = Provided audiovisual support (e.g., graphics) for presentations and publications
Chair = Department Chair
Comp = Provided computer hardware and/or software support
DeanSci = Dean of Science (or equivalent position)
Edit = Provided editorial assistance for research proposals and manuscripts
FacAsst = Provided other technical assistance for an RCMI shared facility
FacMgr = Manager (chief technician) of an RCMI shared facility/resource (not the faculty director)
Grant = Provided grant/contract management services
Lib = Provided librarian assistance, such as conducting bibliographic searches
PD = Project Director
PI = Principal Investigator
Pres = College President (or equivalent position)
Prov = Provost (or equivalent position)
Repair = Provided maintenance and repair services for RCMI equipment and facilities

Please list on this form all staff members who provided a substantial amount of technical or administrative support to RCMI investigators
during the first 10 years of your RCMI program.  Use more than one form if needed.  The names of several staff members have been filled
in, based on information your institution submitted to NCRR.  Please verify this information and correct any errors.  Make sure that each
person is listed only once and that his/her name is spelled correctly.  This form may include some individuals listed on the Research Faculty
Form who served as RCMI investigators and also provided technical or administrative support.  Coding instructions and definitions of key
terms are presented below.
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Stat = Provided statistical support
SubComm = Member of one or more RCMI subcommittees
VPSP = Vice President for Sponsored Programs (or equivalent position)
Other = Other special role (explain in a footnote)

Gender Indicate the person’s gender (optional):

F = Female
M = Male

Race/Ethnicity Indicate the person’s race/ethnicity (optional):

AfrAm = African American/Black
Asian = Asian
Hisp = Hispanic/Latino
NatAm = Native American/American Indian
PacIs = Pacific Islander
Wh = White/Caucasian
Other = Other race/ethnicity

Years of RCMI Indicate the grant year when the person first became actively involved in your RCMI program and the final grant
Participation year of active participation (e.g., 01, 07, Pres).

Pres = Presently still participating in the RCMI program

If the staff member stopped participating in your RCMI program during its first 10 years, list the primary reason:

NewJob = The person obtained a position at another organization
OthPos = The person remained at the institution but was no longer on the RCMI staff
Retired = The person retired
Died = The person died
Other = Other reason (explain in a footnote)

Administrative Level Indicate the general level of the position held during the initial and final years of RCMI participation:

Jr = Junior position
Mid = Mid-level position
Sr = Senior position

Salary Support Indicate whether the person received any direct salary support from RCMI at any time during the first 10 years (Y, N).
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RCMI PROGRAM EVALUATION

INSTRUCTIONS FOR COMPLETING THE

EXTERNAL ADVISERS FORM

Name Print the last name, first name, and middle initial of the individual.

Degree Indicate the highest degree earned (e.g., PhD, MD, PharmD).

Organization List the academic institution or organization with which the individual was affiliated at the time (e.g., university, research
laboratory).

Area of Expertise Indicate the individual’s primary area of expertise (e.g., genetics, computer networks).

Special Roles List any special roles that the person held during the first 10 years of your RCMI program (list all that apply):

AdvComm = RCMI Advisory Committee member
Consult = Paid consultant
Mentor = Mentor for one or more new RCMI investigators
SubComm = Member of one or more RCMI subcommittees
VisSci = Visiting scientist

Gender Indicate the person’s gender (optional):

F = Female
M = Male

Please list on this form all individuals outside your institution who served on an RCMI Advisory Committee or an RCMI subcommittee or who
served as consultants and/or scientific advisers during the first 10 years of your RCMI program.  Use more than one form if needed.
Coding instructions and definitions of key terms are presented below.
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Race/Ethnicity Indicate the person’s race/ethnicity (optional):

AfrAm = African American/Black
Asian = Asian
Hisp = Hispanic/Latino
NatAm = Native American/American Indian
PacIs = Pacific Islander
Wh = White/Caucasian
Other = Other race/ethnicity

Years of RCMI Indicate the grant year when the person first became an active adviser to your RCMI program and the final grant
Participation year of active participation (e.g., 01, 07, Pres).

Pres = Presently still participating in the RCMI program.
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RCMI PROGRAM EVALUATION

SHARED FACILITIES AND RESOURCES FORM

Name of Shared Facility/Resource _______________________________________________________
Type of Research/Service Provided _______________________________________________________
____________________________________________________________________________________
Location (Building and Room Number) __________________________ Total Square Feet __________
Faculty Coordinator ___________________________________________________________________
Lead Academic Department _____________________________________________________________
Manager/Technician ___________________________________________________________________
Other Staff Support ___________________________________________________________________
Primary Core Research Area Using Facility/Resource ________________________________________
Other Core Research Areas Using Facility/Resource (if any) ___________________________________
____________________________________________________________________________________

Service Contract

      Major Equipment Purchases (over $20,000) Approx
Cost

Grant
Year of

Purchase

Primary
Funding
Source

Annual
Cost

Funding
Source

1.

2.

3.

4.

5.

6.

7.

Please answer the following questions for Year 10 of your RCMI grant:

Was the facility manager/technician full-time or part-time? ____________________________________ Was anyone
else qualified to serve as manager/technician in his/her absence? _____________________
Were any formal workshops conducted to train faculty and students to use the research equipment or services?
__________     If so, what was the total number of workshops held in grant year 10? ________
Were there informal training sessions for faculty and students? _________________________________
Were there written guidelines for using the facility/resource? ___  (If yes, please send us the guidelines.)
Could faculty and students use the equipment on their own? ___
Were user logs currently being kept? ___  (If yes, please send us a blank log sheet.)
How many different faculty and students used the facility/resource in Year 10? _______

(Please send us a list of the Year 10 users, including non-RCMI personnel.)
Were user fees charged? ___  (If yes, please send us the user fee policy.)
Has the use of the facility/resource been formally assessed? ___    If so, when? ____________________
    How was it assessed? ____________________________________________________________

What was the outcome? __________________________________________________________
(Please send us any assessment reports that were produced.)
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RCMI PROGRAM EVALUATION

INSTRUCTIONS FOR COMPLETING THE

SHARED FACILITIES AND RESOURCES FORM

  Name of Shared Indicate the formal name of the facility/resource as well as the short
  Facility/Resource name or acronym (if any).

  Faculty Coordinator Identify the faculty member (if any) who served as the director or
coordinator of the facility/resource in Year 10 of your RCMI grant.

  Lead Academic Department Identify the department that had lead responsibility for the facility/resource
in Year 10 (e.g., Biol, Chem, DeanSci).

  Manager/Technician Identify the staff member (if any) who served as the manager or chief
technician for the facility/resource in Year 10.

  Other Staff Support List other staff members (if any) who served as technicians or support staff
for the facility/resource in Year 10.

  Core Research Areas Make sure the information is consistent with your RCMI Organization
Chart.

  Major Equipment List all equipment in the facility/resource priced over $20,000 that was
  Purchases purchased during the first 10 years of the RCMI Program, including

equipment purchased with non-RCMI funds.

  Primary Funding Source Indicate the primary source of funds for each major equipment purchase
(e.g., RCMI, NCRR SIG, NSF SIG, state bond issue, institutional funds).

  Service Contract Annual For all major equipment having a maintenance/repair service contract,
  Costs indicate the total cost of the service contract in Year 10.

  Service Contract Funding For all major equipment that has a maintenance/repair service contract,
  Source indicate the funding source for the service contract in Year 10

(e.g., RCMI, institutional rebate of RCMI indirect costs).

Please fill out a separate form for each major shared facility and shared resource used by RCMI investigators
during the first 10 years of your RCMI program.  Include all shared facilities/resources actively used by RCMI
investigators, even those that never received RCMI funding directly.  Examples of shared facilities and
resources include the following:

•  Animal facilities
•  Audiovisual support for presentations and publications
•  Bibliographic search services
•  Biomedical laboratories and other research facilities
•  Biostatistical support services
•  Computer hardware and software services
•  Grants and contracts management services
•  Machine shop, equipment maintenance and repair services
•  Proposal development support services

Definitions of key terms are presented below.
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APPENDIX D

DISCUSSION GUIDE FOR SITE VISITS
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EVALUATION OF THE RCMI PROGRAM

DISCUSSION GUIDE

INTRODUCTION

Thank you for agreeing to talk with us today.  I’m Marcia Carlyn, an evaluation
consultant working with Quantum Research Corporation (QRC) on the Phase II
Evaluation of the RCMI Program. QRC is the independent contractor that was selected
by the National Center for Research Resources to conduct the evaluation.
________________ is a research analyst at QRC, and Barbara Perrone and Patricia
Newman are here as representatives of NCRR.  [Barbara and Patty will explain their role
with respect to the project.]

The overall purpose of the study is to examine the extent to which the goals and
objectives of the RCMI Program have been achieved.  The evaluation focuses on the 15
RCMI centers that have received RCMI funding for at least 10 years.  Seven of these
centers (including yours) were selected for site visits and the other eight will participate
in individual telephone discussions.  We are very pleased that your site (as well as the
others) agreed to participate.

This is the second phase of a two-phase study that began in 1996.  The evaluation was
designed in Phase I, and we are now implementing that plan in Phase II.  In addition to
evaluating how successful the 15 centers have been in achieving program objectives, the
study has been designed to increase our understanding of factors related to success.  We
want to learn why certain strategies have worked better than others.  We feel that the best
way for us to really understand what has occurred in different settings is to ask you and
other participants to share with us your personal views on why some approaches have
worked better than others at your institution.

The final report (which will be completed in a few months) will describe our findings
with respect to six research questions, including which program variations have been
most effective in enhancing the research capabilities of institutions such as yours.  In
addition to helping NCRR administrators, we expect the results will be useful to all of the
RCMI centers as well as other academic institutions interested in strengthening their
research capacity.

Let me just review a few important points about the project before we begin.

•  First, this is a collaborative study.  In addition to working with an expert panel
of advisers, we hope to learn a great deal from you and other members of your
team – and we hope the discussions will be helpful to you also.

•  We realize that you took on a very challenging task when you first started
your RCMI program in the mid-1980’s.  Creating a strong program requires
individuals who know good science as well as individuals who know how to
manage people and facilities, people who know how to do strategic planning,
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and people who know how to make things happen.  Unlike most NIH site
visits, we will be focusing less on the science itself and more on these
“intangibles.”  Through group discussions and one-on-one discussions, we
hope you will share with us the most important things you have learned over
the last several years.

•  Please be assured that all information collected in discussions such as this will
be kept confidential.  We would like you to be as open as possible about the
difficulties in implementing a program of this magnitude.  We will take
careful precautions to ensure that your name(s) cannot be associated with your
responses.

Do you have any questions at this time? …..  If you have no further questions, why don’t
we begin the discussion.  Again, let me confirm that you have until ______ [time] before
we must conclude the discussion.  Is that correct?

GENERAL DISCUSSION QUESTIONS

[Given the variety of individuals who will be participating in discussions, a relatively
unstructured format will be used.  The following questions are quite general and open-
ended in order to obtain the respondent’s overall impression of the RCMI program at this
site.  The discussion leader will select the most appropriate questions for each respondent
or group of respondents.  Probes will be used to understand the respondent’s perception
of specific factors, with particular attention paid to the functional characteristics of the
program (leadership, strategic planning, management and communication systems).]

Am I correct that you have been involved in the RCMI program since _____?
How would you describe your primary role with regard to the program?

Strengthening the research infrastructure of an academic institution is not an easy
task.  Overall, how big a challenge do you think it has been for your institution?

Is there an over-arching vision for your program – a long-term goal that your
RCMI team is hoping to achieve?  [Probe for a specific research agenda.]  How
do you know you are making progress toward achieving this long-term goal?

A key aspect of the project is the relationship between the RCMI participants, the
academic departments that are involved, and the administration of the university.
Overall, how do you think these partnership relationships have been working at
your site?

Your RCMI center has certainly improved its research facilities and equipment
with RCMI funds.  In addition to developing these shared facilities for your
investigators, have certain administrative programs been particularly effective in
helping your investigators obtain research grants?  [Mention specific programs at
this site, such as peer reviews, mini-grants, research committees, office of
sponsored research, etc.]
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In what ways are your research faculty different now than they were several years
ago?  In your opinion, have their research skills improved?  Have their grant-
writing skills improved?  What specific activities or programs have been most
effective in improving faculty members’ skills in these areas?

It is quite challenging for complex organizations, such as yours, to develop good
communication systems – so people working in different roles can quickly get the
information they need to do their jobs effectively.  From your perspective, how
effective are the communication systems at your institution?  [Probe with respect
to most commonly used forms of communication … written/verbal, phone/fax/e-
mail/Internet] If you were in a position to change the way things are done, what
would you do differently?

Do you think RCMI participants, like yourself, have been given a real voice in
deciding how things should be done at your institution?

Of the things we have been talking about so far, what one or two things would
you say are absolutely important in making this type of program successful?

Conversely, what things are particularly challenging in making this type of
program work?

Now, if you don’t mind, I would like to ask some questions about different aspects of
program operations.  Some of these we may have already touched on, but perhaps we can
go into a little more detail about them.

DISCUSSION ISSUES

[At this point in the discussion, the discussion leader will ask questions about specific
factors in the study’s conceptual framework that have not yet been discussed and were
identified by the research team as being unclear or problematic for this site.  The general
flow of questions will begin with asking the respondent to expand on his/her perception
of the scientific/administrative leadership, planning processes, and/or the management
and communication systems − then move on to specific activities that have been
implemented.  If the respondent states that certain characteristics or activities are
important to success, he/she will be asked to describe any lessons learned in this area and
strategies that have proven to be effective.]

CONCLUSION

We are nearing the time to conclude the interview.  I want to thank you very much for the
helpful information (and insights) you have given.  I hope our discussion has been
enjoyable for you also.

2-23-99
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APPENDIX E

DESCRIPTIONS OF THE 15 RCMI INSTITUTIONS
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ALL 15 RCMI INSTITUTIONS
AVERAGE RCMI GRANT FUNDING IN YEARS 1-10
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ALL 15 RCMI INSTITUTIONS
AVERAGE ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
35%

Administration
16%

Pilot Research Projects
42%

Faculty Development, 
Recruitment

7%
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CHARLES R. DREW UNIVERSITY OF MEDICINE AND SCIENCE

The Charles R. Drew University of Medicine and Science was founded by a
group of physicians and community residents in 1972 in response to the civil
disturbance in Watts, California.  Following the Watts rebellion in 1965, a
commission was appointed by California’s governor to investigate the root
causes of the Watts riots.  The McCone Commission cited inadequate medical
facilities in the area as a major cause of the rebellion and recommended the
creation of a public teaching hospital to address the needs of the community.
The result was the construction of a new 450-bed county hospital (Martin
Luther King, Jr. General Hospital) and the establishment of a private non-
profit academic institution (originally called the Charles R. Drew
Postgraduate Medical School) for the purpose of providing medical training.
Drew offers a joint medical education program with UCLA School of
Medicine designed to attract students who have an interest in addressing the
concerns of underserved populations.  Medical students spend their first two
years at the UCLA Westwood campus and the last two years at Drew, which
currently has 15 residency training programs.  Its first medical class (19
students) received their MD degrees in 1985.  Through a public partnership,
Drew serves as an important component of the King-Drew Medical Center
and uses the King General Hospital as its primary teaching hospital.
Approximately half of the school’s faculty of 150 hold concurrent academic
appointments at UCLA.  Since the mid-1980’s, the population of the Watts-
Willobrook area of Los Angeles has grown from approximately 1.0 to 1.4
million people, with accompanying changes in the demographic profile.  In
1985, 42% of the population was African American, 30% Hispanic, and 24%
white.  In 1995, 23% of the population was African American, 60% was
Hispanic, and 12% was white.  Drew’s focus on community service has
remained strong as it has moved toward becoming a more research-intensive
institution.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 6    Competitive renewal funded for 5 years.
Yr 7    Supplemental funded for 3 years.
Yr 8    Supplemental not funded.
Yr 11    Competitive renewal funded for 3 years.
Yr 14    Competitive renewal funded for 5 years.

RCMI LEADERSHIP

Principal Investigators:

Yr 1     Dr. Alfred Haynes
Yrs 2–4 Dr. Walter Leavell
Yr 5    Dr. Henry Williams
Yrs 6–10   Dr. Reed V. Tuckson

Program Directors:

Yr 1 Dr. Lewis King
Yrs 2–6 Dr. Teiichiro Fukushima
Yrs 6–9 Dr. Joseph Harris
Yrs 9–Pres Dr. Richard S. Baker
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Charles R. Drew Univers i ty  of  Medic ine and Science
RCMI Organizat ion Chart  for  Year 10
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RCMI Advisory
Commi t tee

(9 internal & 9 external
members  f rom UCLA

met intermittent ly
since Year 6)

Off ice of Grants &
Contracts

(Director,  Grants and
Contracts)

Note:  Drew has two RCMI Program Directors,  one responsible for  b iomedical  research and one responsible for  c l in ical  research.  The above
organizat ion chart  shows Drew's b iomedical  research program.
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CHARLES R DREW UNIVERSITY OF MEDICINE & SCIENCE
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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CHARLES R DREW UNIVERSITY OF MEDICINE & SCIENCE
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
30%

Administration
21%

Pilot Research Projects
43%

Faculty Development, 
Recruitment

6%
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CITY COLLEGE – CUNY

City College of New York (CCNY), a component of the City University of
New York (CUNY), was founded in 1847 and was the first municipally
financed academy of higher education in the U.S.  In 1961, the existing
municipal colleges (Hunter, Brooklyn, Queens, and City College) became the
City University of New York and the CUNY Graduate School was formed.
Following the fiscal crisis in 1975–76, City College and all of the CUNY
senior colleges became state-supported institutions.

City College is located in Harlem, a region that has traditionally had the
highest concentration of minority groups and low-income families in the U.S.
For years it was been the nation’s second largest source of undergraduates
who go on to earn a Ph.D. degree.  In 1995, CCNY had approximately
14,000 undergraduates, about 67% of whom were African American or
Hispanic.  Over 200 undergraduates were majoring in the biomedical
sciences, with 64% being from minority groups.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 4    Supplemental funded for 2 years
Yr 6    Competitive renewal funded for 5 years
Yr 7    Supplemental funded for 3 years.
Yr 11    Competitive renewal funded for 5 years.
Yr 13    Supplemental funded for 3 years.

RCMI LEADERSHIP

Principal Investigators:

Yrs 1–7    Dr. Bernard Harleston
Yr 8 Dr. Augusta Kappner
Yrs 9–Pres   Dr. Yolanda T. Moses

Program Directors:

Yrs 1–4 Dr. Paul Margolis
Yrs 5–6 Dr. Michael Arons
Yrs 7–8 Dr. Ken Harewood
Yrs 9–Pres Dr. Jerry Guyden
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Principal Invest igator
(Col lege President)
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CUNY Research
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of f ice at  CCNY)

RCMI Adv isory  Commit tee
(4 internal and 5 external

members met  3  t imes s ince
Year 1)

C i ty  Co l lege—CUNY
RCMI Organizat ion Chart  for  Year 10
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CITY COLLEGE - CUNY
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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CITY COLLEGE - CUNY
DISTRIBUTION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
16%

Administration
11%

Pilot Research Projects
70%

Faculty Development, 
Recruitment

3%
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CLARK ATLANTA UNIVERSITY

Clark Atlanta University (CAU), located in Atlanta, Georgia is a private
coeducational institution of higher education offering undergraduate,
graduate, and professional degrees.  It was formed in 1988 by the
consolidation of Clark College, a four-year undergraduate college founded in
1869 that was oriented to the liberal arts, and Atlanta University (founded in
1865), the oldest graduate school in the nation serving a predominantly
African-American student body.  CAU is the largest institution in the Atlanta
University Center, an academic consortium located in Atlanta, Georgia that
includes three historically black undergraduate colleges (Morehouse, Morris
Brown, and Spelman), the Interdenominational Theological Center, and the
Morehouse School of Medicine.  Within the School of Arts and Sciences,
Ph.D. degrees are offered in biological sciences and chemistry.  In 1995,
CAU’s total student population was approximately 5,000, and the biological
sciences and chemistry departments had a total of 69 graduate students and 27
faculty members.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 6    Competitive renewal funded for 5 years.
Yr 7    Supplemental funded for 2 years.
Yr 8    Supplemental funded for 3 years.
Yr 8    Supplemental funded for 3 years.
Yr 11    Competitive renewal funded for 3 years.

RCMI LEADERSHIP

Principal Investigators:

Yr 1     Dr. Luther Williams
Yr 2 Dr. Dorcas Bowles
Yrs 3–Pres Dr. Thomas Cole

Program Directors:

Yr 1 Dr. Franklin D. Hamilton
Yrs 2–3 Dr. William V Dashek
Yrs 4–Pres Dr. Juarine Stewart
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Clark At lanta Universi ty
RCMI Organizat ion Chart  for  Year 10
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CLARK ATLANTA UNIVERSITY
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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CLARK ATLANTA UNIVERSITY
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
33%

Administration
11%

Pilot Research Projects
45%

Faculty Development, 
Recruitment

11%
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FLORIDA A&M UNIVERSITY

Florida A&M University (FAMU), a historically black land grant university,
was founded in 1887.  It is one of ten public institutions in the state university
system of Florida.  FAMU is classified as a comprehensive/doctoral degree
institution by the Board of Regents of Florida, offering baccalaureate,
master’s, professional, and doctoral degree programs.  The University consists
of five colleges, seven schools, and two institutes.  FAMU’s mission is to
meet the educational needs of African Americans and other ethnic minorities,
while maintaining its leadership in racial desegregation, equal access,
affirmative action, and cultural diversity. It encourages and supports
innovative teaching and promotes research and scholarship enhanced by
evolving technology, including distance learning.  As a world-class
university, FAMU consistently leads the nation in the recruitment of National
Achievement Scholars.

The RCMI program resides in the College of Pharmacy and Pharmaceutical
Sciences (COPPS), one of the University’s strongest science programs.  The
COPPS is the tenth largest of the 81 pharmacy schools nationwide. It offers
the professional doctorate (Pharm.D.) and four Ph.D. programs in
pharmacology/toxicology, medicinal chemistry, pharmaceutics, and
environmental toxicology.  For the last three years, the College has led all
southeastern pharmacy schools in receiving research funding from NIH, and
in 1998 was ranked fourth among all pharmacy colleges in NIH research
funding.  FAMU has graduated more than 20% of all African American
pharmacists nationally.  In addition, more than 60% of African American
Ph.D.s working in the pharmaceutical sciences have been educated at FAMU.
During the first ten years of the RCMI program, the University’s
undergraduate and graduate enrollment doubled from 5,100 to more than
10,000 students.  FAMU now has the largest student enrollment on a single
campus of all HBCUs, and for the past two years, the University has led the
nation in graduating African American baccalaureates.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 6    Competitive renewal funded for 5 years.
Yr 7    Supplemental funded for 3 years.
Yr 8    Supplemental not funded.
Yr 11    Competitive renewal funded for 3 years.
Yr 14    Competitive renewal funded for 5 years.

RCMI LEADERSHIP

Principal Investigators:

Yr 1     Dr. Charles Walker
Yrs 2–Pres Dr. Frederick S. Humphries

Program Directors:

Yrs 1–9 Dr. Johnnie L. Early
Yrs 10–Pres Dr. Henry Lewis
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Flor ida A&M Universi ty
RCMI Organizat ion Chart  for  Year 10
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FLORIDA A&M UNIVERSITY
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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FLORIDA A&M UNIVERSITY
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
38%

Administration
24%

Pilot Research Projects
31%

Faculty Development, 
Recruitment

7%
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HOWARD UNIVERSITY

The Howard University College of Medicine, the oldest minority medical
school in the nation, was established in 1868 following a rapid influx of
African Americans (freedmen and freemen) into Washington, D.C.  The
Secretary of War established a hospital (originally called Freedman’s
Hospital) for their care, which became the foundation for the medical school.
The University is unique among the nation’s non-military academic
institutions in that it was established by an Act of Congress.  The College of
Medicine has a diversified financial base consisting of direct support from the
Federal government as well as from private organizations and foundations,
tuition, and alumni.  It is a comprehensive medical educational institution
with the mission of training minorities.  A new 500-bed Howard University
Hospital opened in 1975 and serves a dual role as a primary vehicle for
community health care and a teaching hospital for the College of Medicine.
The College has six basic science departments and 12 clinical departments, as
well as a Cancer Center, a Sickle Cell Disease Center, Transplantation Center,
and Child Development Center.  Graduate degree (M.S. and Ph.D.) programs
are offered in anatomy, biochemistry and molecular biology, pharmacology,
physiology and biophysics, microbiology, and human genetics. Howard is
classified by the Carnegie Foundation as a Category 1 research university.  In
1996, the College had 94 full-time faculty in the basic sciences departments
and 189 full-time faculty in the clinical departments.  The College of
Medicine awards approximately 100 M.D. degrees each year.  As of 1990, it
had the largest percentage of foreign students of any major educational
institution in the U.S. and had produced nearly half of the African American
physicians, dentists, and other professionals practicing in the U.S.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 2    Supplemental funded for 4 years.
Yr 6    Competitive renewal funded for 5 years.
Yr 7    Supplemental funded for 2 years.
Yr 11-A   Competitive renewal funded for 5 years.

RCMI LEADERSHIP

Principal Investigators:

Yrs 1–3    Dr. Russell Miller
Yrs 4–9 Dr. Charles H. Epps, Jr.
Yrs 10–Pres   Dr. Floyd Malveaux

Program Directors:

Yrs 1–Pres Dr. Warren K. Ashe
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Howard Univers i ty
RCMI Organizat ion Chart  for  Year 10
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HOWARD UNIVERSITY
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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HOWARD UNIVERSITY
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
76%

Administration
17%

Pilot Research Projects
7%

Faculty Development, 
Recruitment

0%



E
24

HUNTER COLLEGE — CUNY

Hunter College, the largest college of the City University of New York
(CUNY), is a comprehensive teaching, research, and service institution that
has long been committed to excellence and access in the education of
undergraduate and graduate students.  Founded in 1870 as a normal school for
women, Hunter College has been dedicated from its earliest days to serving a
student body that reflects the diversity of New York City.  In 1961, the
existing municipal colleges (Hunter, Brooklyn, Queens, and City College)
became the City University of New York.  Following the fiscal crisis in 1975–
76, Hunter College and all of the CUNY senior colleges became state-
supported institutions.

Hunter College consists of four schools: the School of Arts and Sciences,
School of Education, School of Health Professions, and School of Social
Work.  Hunter participates in the consortial Ph.D. program offered by the
CUNY Graduate School and University Center of CUNY, and Ph.D.
programs in laboratory sciences are campus-based.  Enrollment is
approximately 19,600 students, of whom 54% are African American or
Hispanic and 14% are Asian American.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 4    Supplemental funded for 1 year.
Yr 6    Competitive renewal funded for 5 years.
Yr 8    Supplemental funded for 3 years.
Yr 11    Competitive renewal funded for 5 years.

RCMI LEADERSHIP

Principal Investigators:

Yrs 1–3    Dr. Donna Shalala
Yr 4 Dr. Tilden J. LeMelle
Yrs 5–10   Dr. Paul LeClerc

Program Directors:

Yrs 1–3 Dr. Richard C. Mawe
Yrs 4–10 Dr. Erwin Fleissner
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Program
Coordinator

Hunter  Co l lege—CUNY
RCMI Organizat ion Chart  for  Year 10
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HUNTER COLLEGE - CUNY
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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HUNTER COLLEGE - CUNY
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
53%

Administration
5%

Pilot Research Projects
32%

Faculty Development, 
Recruitment

10%



E
28

MEHARRY MEDICAL COLLEGE

Meharry Medical College was founded in 1876 as the medical department of
the old Central Tennessee College.  Meharry attained an independent charter
from the State of Tennessee in 1915 and today is the only surviving
component of Central Tennessee College.  Meharry’s mission has focused on
providing access to care for underserved communities and access to health
professional education and biomedical research training for underrepresented
students.  Meharry Medical College has always been one of America’s
leading producers of African American physicians and dentists.  A 1980 study
by the Robert Wood Johnson Foundation showed that Meharry was
responsible for 40% of all of the African American physicians and dentists
now practicing in the United States.  Today more than 15% of the African
Americans who receive degrees in medicine and dentistry each year are
graduates of Meharry.  Approximately 75% of the College’s medical alumni
and 65% of the dental alumni practice in lower socioeconomic urban and rural
communities.

Meharry is the only historically black private, independent, comprehensive
academic health center in the country. Approximately 75% of its students are
African American, 15% are white, 5% are Hispanic or Native American, and
5% are from foreign countries.  An interdisciplinary Ph.D. program began in
1972 with training tracks in biochemistry, biomedical sciences, microbiology,
and pharmacology.  Meharry Medical College soon became one of the
nation’s leading producers of African American Ph.D.s, awarding more than
10% of the Ph.D. degrees received by African Americans in all biomedical
science disciplines. Approximately 5-6 Ph.D. degrees, 20 M.S.P.H. degrees,
and 70 M.D. degrees are awarded each year.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 3    Supplemental funded for 3 years.
Yr 6    Competitive renewal funded for 5 years.
Yr 7    Supplemental funded for 4 years.
Yr 8    Supplemental funded for 3 years.
Yr 8    Supplemental funded for 4 years.
Yr 9    Supplemental funded for 2 years.
Yr 11    Competitive renewal funded for 5 years.

RCMI LEADERSHIP

Principal Investigators:

Yrs 1–9    Dr. David Satcher
Yrs 10–Pres Dr. John E. Maupin, Jr.

Program Directors:

Yrs 1–Pres Dr. Fred Jones



E
29

Internal Advisory
Subcommit tee

(13  members  met
quarter ly  s ince Year 6)

Meharry Medical  Col lege
RCMI Organizat ion Chart  for  Year 10
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MEHARRY MEDICAL COLLEGE
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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MEHARRY MEDICAL COLLEGE
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
15%

Administration
25%

Pilot Research Projects
41%

Faculty Development, 
Recruitment

19%
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MOREHOUSE SCHOOL OF MEDICINE

Morehouse School of Medicine (MSM) is a private four-year medical school
within a consortium of six predominantly African American institutions of
higher learning known as the Atlanta University Center.  The other member
institutions are: Clark Atlanta University, Morehouse College, Morris Brown
College, Spelman College, and the Interdenominational Theological Center.
MSM began its medical education program in 1978 as a two-year school of
basic medical sciences affiliated with Morehouse College.  The medical
school became independent of Morehouse College in 1981 and was granted
accreditation as a four-year medical school in 1985.  The M.D. degree was
first awarded by Morehouse School of Medicine in 1985.  As of May 1995, a
total of 306 M.D. degrees had been conferred and five residency programs
had been established.  Most clinical activities take place in local area
hospitals and off-campus MSM facilities. Approximately 30 M.D. degrees
are awarded each year.  In 1990, there were 32 full-time basic medical
science faculty and 42 full-time clinical faculty, and in 1991, MSM received
accreditation to grant the Ph.D. degree in Biomedical Sciences.  By 1995, 9
students were enrolled in this program, 3 of whom were studying for both a
Ph.D. and M.D. degree. MSM research faculty hold adjunct appointments at
Clark Atlanta University and Georgia State University.  Annually,
approximately 25 graduate and undergraduate students receive research
training in MSM laboratories.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 2    Supplemental funded for 4 years.
Yr 6    Competitive renewal funded for 5 years.
Yr 7    Supplemental not funded.
Yr 9    Supplemental funded for 2 years.
Yr 11    Competitive renewal funded for 5 years.

RCMI LEADERSHIP

Principal Investigators:

Yrs 1–3    Dr. Louis W. Sullivan
Yrs 4–7 Dr. James A. Goodman
Yrs 8–10   Dr. John E. Maupin, Jr.
Yrs 11–14 Dr. Louis W. Sullivan

Program Directors:

Yrs 1–13 Dr. Gordon B. Bailey
Yr 14 Dr. Vincent C. Bond
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MOREHOUSE SCHOOL OF MEDICINE
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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MOREHOUSE SCHOOL OF MEDICINE
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
31%

Administration
9%

Pilot Research Projects
40%

Faculty Development, 
Recruitment

20%
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PONCE SCHOOL OF MEDICINE

Ponce School of Medicine (PSM) was established in 1977 by the Catholic
University of Puerto Rico and reorganized in 1980 as the Ponce Medical
School Foundation, for the purpose of organizing a free-standing medical
school.  It is located adjacent to the Catholic University in Ponce, Puerto
Rico, and its main teaching clinical facility is Damas Hospital.  It also has
affiliations with several other local hospitals and clinics in Ponce, Yauco, and
San German.  Since its inception, PSM has been occupying rented space from
Catholic University while engaged in an active building program supported
by institutional and private funds.  By 1995, the first five buildings had been
completed, including a new biomedical research building.  During this period,
a doctoral program in Biomedical Science was established (in 1988) and the
first Ph.D. degree was awarded in 1992.  Approximately 3-5 Ph.D. degrees
are awarded each year, in addition to 50–55 M.D. degrees.  PSC has
approximately 20 full-time basic science faculty members.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 2    Supplemental funded for 4 years.
Yr 6    Competitive renewal funded for 5 years.
Yr 7    Supplemental not funded.
Yr 9    Supplemental funded for 2 years.
Yr 11    Competitive renewal funded for 5 years.

RCMI LEADERSHIP

Principal Investigators:

Yrs 1–3    Dr. Louis W. Sullivan
Yrs 4–7 Dr. James A. Goodman
Yrs 8–10   Dr. John E. Maupin, Jr.
Yrs 11–14 Dr. Louis W. Sullivan

Program Directors:

Yrs 1–13 Dr. Gordon B. Bailey
Yr 14 Dr. Vincent C. Bond
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Ponce School  of  Medic ine
RCMI Organizat ion Chart  for  Year 10
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PONCE SCHOOL OF MEDICINE
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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PONCE SCHOOL OF MEDICINE
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
37%

Administration
21%

Pilot Research Projects
34%

Faculty Development, 
Recruitment

8%
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TEXAS SOUTHERN UNIVERSITY

Texas Southern University (TSU) is a state-supported HBCU located in
Houston, Texas.  It was established in 1947 by the Texas legislature and has
traditionally had a strong emphasis on teaching.  In 1973, the University was
legislatively designated as a “special purpose institution of higher education
for urban programming.”  TSU has an enrollment of nearly 7,000 students,
approximately 65% of whom are African American, 5% are Hispanic or
white, and 30% are foreign.  The College of Pharmacy and Health Sciences
(COPHS) was established in 1949 and offers advanced training in pharmacy
(Pharm.D.) and the Bachelor of Science degree in six health-related areas.
The Texas Higher Education Assistance Fund (HEAF) has provided over $5
million for renovation and refurbishing of laboratories in the COPHS, and
over $700,000 to purchase major research and computer equipment.  In 1994,
the University received approval from the Texas Higher Education
Coordinating Board to establish a graduate program in environmental
toxicology, which offers both M.S. and Ph.D. degrees.  Three years later, the
College received approval to offer an entry-level Pharm.D. degree program
while maintaining the entry-level B.S. and post-baccalaureate degree
programs in pharmacy. In 1996, COPHS had 45 full-time faculty members
and 1,021 students.  TSU is continuing to negotiate full membership in the
Texas Medical Center (TMC), one of the largest medical center complexes in
the world, where both Baylor College of Medicine and the University of
Texas Medical School reside.  Full membership would provide TSU research
faculty and students with greater access to TMC research facilities.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 6    Competitive renewal funded for 3 years.
Yr 9    Competitive renewal funded for 3 years.
Yr 12    Competitive renewal not funded.

RCMI LEADERSHIP

Principal Investigators:

Yrs 1–4    Dr. William Moore
Yrs 5–9 Dr. Henry Lewis
Yrs 10–12   Dr. Pedro J. Lecca

Program Directors:

Yrs 1–2 Dr. Patrick Wells
Yrs 3–6 Dr. James Guilford
Yrs 7–Pres Dr. Barbara E. Hayes
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Texas Southern Univers i ty
RCMI Organizat ion Chart  for  Year 10
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TEXAS SOUTHERN UNIVERSITY
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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TEXAS SOUTHERN UNIVERSITY
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
10%

Administration
24%

Pilot Research Projects
63%

Faculty Development, 
Recruitment

3%
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TUSKEGEE UNIVERSITY

Tuskegee University (TU) is a private, state-related academic institution
located in Tuskegee, Alabama.  It was founded in 1881 by Booker T.
Washington and established by an Act of the Alabama General Assembly.  It
has a historic mandate to provide African Americans with excellent academic
opportunities.  When TU was given university status in 1985, the name was
changed from Tuskegee Institute to Tuskegee University.  The University was
recently reorganized and currently consists of five colleges, including the
College of Veterinary Medicine, Nursing and Allied Health (CVMNAH).  In
addition to offering the D.V.M. degree, TU also offers 16 master’s degree
programs in science, education, engineering, and related disciplines.   There
are approximately 3,300 undergraduate students, 95% of whom are African
American, and 300 graduate students.  Approximately 50 D.V.M. degrees are
awarded each year.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 6    Competitive renewal funded for 5 years.
Yr 11    Competitive renewal funded for 5 years.

RCMI LEADERSHIP

Principal Investigators:

Yrs 1–3    Dr. Walter C. Bowie
Yrs 4–7 Dr. James Ferguson
Yrs 8–10   Dr. William Lester

Program Directors:

Yrs 1–Pres Dr. Walter J. Sapp
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Tuskegee Univers i ty
RCMI Organizat ion Chart  for  Year 10
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TUSKEGEE UNIVERSITY
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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TUSKEGEE UNIVERSITY
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
28%

Administration
16%

Pilot Research Projects
55%

Faculty Development, 
Recruitment

1%
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UNIVERSIDAD CENTRAL DEL CARIBE

The School of Medicine of the Universidad Central del Caribe (UCC), also
referred to as the Central University of the Caribe, was founded in 1976 as the
first private non-profit medical school in Puerto Rico.  It is located in the
western part of the San Juan area, in the city of Bayamon.  UCC’s primary
mission was to train primary care physicians to practice in underserved areas
of Puerto Rico and the continental U.S.  The School of Medicine has 15
departments and offers medical education at the undergraduate and graduate
level.  There are approximately 30 FTE basic science faculty and 120 FTE
clinical faculty.  The School of Medicine operates the medical professional
component of the 450-bed Ramon Ruiz Arnau University Hospital (HURRA),
providing secondary and tertiary care to the Northeast Health Region of
Puerto Rico.  A new Basic Sciences Building was recently built on the
premises of  the hospital, which has facilitated resource consolidation and
formation of an Academic Health Center.  A new master’s degree program
was initiated in 1988 in microbiology/immunology, and the first M.S. degree
was awarded in 1995.  Approximately 65 M.D. degrees are awarded each
year.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 6    Competitive renewal funded for 5 years.
Yr 8    Supplemental funded for 3 years.
Yr 9    Supplemental funded for 2 years.
Yr 11    Competitive renewal funded for 5 years.

RCMI LEADERSHIP

Principal Investigators:

Yrs 1–11  Dr. Raul A. Marcial-Rojas

Program Directors:

Yrs 1–Pres Dr. Eddy Rios-Olivares
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Universidad Central  del  Car ibe
RCMI Organizat ion Chart  for  Year 10
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UNIVERSIDAD CENTRAL DEL CARIBE
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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UNIVERSIDAD CENTRAL DEL CARIBE
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
30%

Administration
14%

Pilot Research Projects
55%

Faculty Development, 
Recruitment

1%
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UNIVERSITY OF HAWAII AT MANOA

The University of Hawaii at Manoa (UHM), located on the island of Oahu, is
the research campus of a 10-campus statewide system of higher education.
The University of Hawaii System has a single Board of Regents and one
President.  It is the only campus to offer a full range of university programs of
undergraduate, graduate, postdoctoral and professional studies, of graduate
research programs, and of organized research.  Its nearest peer institution is
about 2,500 miles and three time zones away.  UHM is classified by the
Carnegie Foundation as a Category 1 research university and is only one of
four universities or consortia in the U.S. designated as a Land, Sea and Space
grant college. UHM is the principal campus in the state and has approximately
13,000 undergraduate and 5,000 graduate and professional students, with
1,530 instructional faculty and 276 research faculty.  In 1994, the UH student
population was 12% Hawaiian/part-Hawaiian, 15% Filipino, 20% Japanese-
American, 21% white, and 32% other race/ethnicities.  UHM is composed of
seven colleges and a number of research institutes, including the Pacific
Biomedical Research Center (PBRC), College of Health Sciences and Social
Welfare, Cancer Research Center, and Medical School.  The PBRC includes
several different programs, including the RCMI program, which focus on
interdisciplinary biomedical and biological research and training.  In the early
1990’s, a state deficit resulted in significant cuts to UHM’s research budget
and accompanying hiring freezes, and additional budget cuts have been made
every year since 1990.  More recently, steps have been taken to protect the
four major research institutes, including the PBRC, and minimize further
budget cuts for research.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 3    Supplemental funded for 3 years.
Yr 6    Competitive renewal funded for 5 years.
Yr 11    Competitive renewal funded for 5 years.

RCMI LEADERSHIP

Principal Investigators:

Yrs 1–5    Dr. Albert J. Simone
Yrs 6–7 Dr. David Yount
Yrs 8–Pres   Dr. Kenneth P. Mortimer

Program Directors:

Yrs 1–Pres Dr. Frederick C. Greenwood
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Universi ty of  Hawai i  at  Manoa
RCMI Organizat ion Chart  for  Year 10
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UNIVERSITY OF HAWAII AT MANOA
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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UNIVERSITY OF HAWAII AT MANOA
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
21%

Administration
5%

Faculty Development, 
Recruitment

1%

Pilot Research Projects
73%
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UNIVERSITY OF PUERTO RICO — MEDICAL SCIENCES
CAMPUS

The University of Puerto Rico (UPR), founded in 1903, is a public university
of the Commonwealth of Puerto Rico.  It has 11 campuses, each with its own
Chancellor.  The Medical Sciences Campus (MSC) was created as an
autonomous campus in 1966 as a result of an organizational reform of the
UPR.  It consists of six schools: the Schools of Medicine, Dentistry, Public
Health, Pharmacy, Nursing, and the College of Health Related Professions.  In
1995, there were approximately 2,800 students enrolled at MSC, 65% in
graduate programs.  Master’s and Ph.D. degrees are offered by the basic
sciences department of the School of Medicine.  An intercampus Ph.D.
program is available in conjunction with the natural sciences faculty of the
Rio Piedras campus.  Master’s degrees are also offered by the College of
Health Related Professions and the Graduate School of Public Health.

RCMI GRANT FUNDING HISTORY

Yr 1    Initial application funded for 5 years.
Yr 3    Supplemental funded for 3 years.
Yr 6    Competitive renewal funded for 5 years.
Yr 6    Supplemental funded for 4 years.
Yr 8    Supplemental funded for 3 years.
Yr 11    Competitive renewal funded for 5 years.

RCMI LEADERSHIP

Principal Investigators:

Yrs 1–4    Dr. Jose Saldana
Yr 5 Dr. Angel Roman-Franco
Yr 6 Dr. Manuel Marina
Yr 7 Dr. Carlos Suarez/ Dr. Francisco

Hernandez
Yr 8    Dr. Jose Jimenez-Velez
Yr 9–11 Dr. Jorge Sanchez
Yr 12 Dr. Adolfo Firpo
Yr 13 Dr. Pedro J. Santiago-Borrero

Program Directors:

Yrs 1–8 Dr. Susan Opava-Stitzer
Yrs 9–Pres Dr. Emma Fernandez-Repollet
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Program
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RCMI Organizat ion Chart  for  Year 10
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UNIVERSITY OF PUERTO RICO - MEDICAL SCIENCES
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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UNIVERSITY OF PUERTO RICO - MEDICAL SCIENCES
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10

Facilities, Equipment
48%

Administration
15%

Pilot Research Projects
30%

Faculty Development, 
Recruitment

7%
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UNIVERSITY OF PUERTO RICO — RIO PIEDRAS

The University of Puerto Rico was founded in 1903 with a major objective of
preparing teachers for the island.  Since that time, it has grown rapidly and the
Rio Piedras campus is the oldest and largest of the 11 campuses in the
university system.  Of the 56,000 students enrolled in the university system,
approximately 22,000 are located at the Rio Piedras campus.  Within the
College of Natural Sciences, Ph.D. programs are offered by the departments
of chemistry, biology, and chemical physics.  Approximately 8–10 Ph.D.
degrees are awarded each year, and a very high percentage (approximately
10%) of the B.S. graduates of the College of Natural Sciences go on to earn
Ph.D. degrees from the University of Puerto Rico—Rio Piedras or other
universities.

RCMI GRANT FUNDING HISTORY

Yr 1-A    Initial application funded for 5 years.
Yr 6    Competitive renewal funded for 5 years.
Yr 8    Supplemental funded for 3 years.
Yr 8    Supplemental funded for 2 years.
Yr 11    Competitive renewal funded for 5 years.

RCMI LEADERSHIP

Principal Investigators:

Yrs 1–7    Dr. Juan Fernandez
Yrs 8–12 Dr. Efrain Gonzalez

Program Directors:

Yrs 1–Pres Dr. Osvaldo Rosario
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Univers i ty  of  Puerto Rico—Rio Piedras Campus
RCMI Organizat ion Chart  for  Year 10
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UNIVERSITY OF PUERTO RICO - RIO PIEDRAS
SUMMARY OF RCMI GRANT FUNDING IN YEARS 1-10
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UNIVERSITY OF PUERTO RICO - RIO PIEDRAS
ALLOCATION OF RCMI GRANT FUNDING - YEARS 1-10
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APPENDIX F

BASELINE AND FOLLOWUP DATA
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Avg Adjusted Avg Adjusted Total Total Type of R&D Endowment
Instit RPG $/Year R01 $/Year Number of Number of Institutional Expenditures Assets

ID Institution Name Major Components 1 (in $000's) 2 (in $000's) 2 RPG Awards 4 R01 Awards 4 Control (in $000's) 5 (in $000's) 6

1 Clark Atlanta University 7 School of Arts and Sciences $70 $70 2 2 Private $10,604 $17,870

2
University of Puerto Rico - 
Rio Piedras Campus

School of Arts and Sciences $55 $0 2 0 Public $14,100 $241

3 City College - CUNY School of Arts and Sciences $1,605 $1,605 44 44 Public $25,685 $4,867

4
Universidad Central del 
Caribe

School of Medicine,    
Organized Research Units

$0 $0 0 0 Private $0 $186

5 Ponce School of Medicine School of Medicine $0 $0 0 0 Private $10 $2

6
Morehouse School of 
Medicine

School of Medicine $236 $176 13 8 Private $0 $165

7 Howard University School of Medicine $2,790 $2,770 81 80 Private $56,410 $21,553

8
Charles R. Drew University of 
Medicine & Science

School of Medicine,          
Overall Medicine

$651 $628 9 8 Private $0 $0

9 Florida A&M University School of Pharmacy $134 $134 6 6 Public $25,758 $0

10 Texas Southern University School of Pharmacy $0 $0 0 0 Public $2,153 $652

11 University of Hawaii at Manoa
School of Medicine,    

Organized Research Units
$5,704 $4,882 154 136 Public $223,481 $8,999

EVALUATION OF THE RCMI PROGRAM

BASELINE DATA FOR RCMI INSTITUTIONS:  FY 1980-84

EXHIBIT F1

Location

Atlanta, GA

San Juan, PR

New York, NY

Bayamon, PR

Ponce, PR

Atlanta, GA

Washington, DC

Los Angeles, CA

Tallahassee, FL

Houston, TX

Honolulu, HI
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Avg Adjusted Avg Adjusted Total Total Type of R&D Endowment
Instit RPG $/Year R01 $/Year Number of Number of Institutional Expenditures Assets

ID Institution Name Major Components 1 (in $000's) 2 (in $000's) 2 RPG Awards 4 R01 Awards 4 Control (in $000's) 5 (in $000's) 6

12 Hunter College - CUNY
School of Arts and Sciences, 
Organized Research Units

$2,512 $2,512 71 71 Public $13,027 $3,826

13
University of Puerto Rico - 
Medical Sciences Campus

School of Medicine,          
School of Public Health,    

Overall Medicine
$1,070 $791 29 24 Public $22,065 $105

14 Meharry Medical College
School of Medicine,          

School of Public Health,    
Overall Medicine

$1,594 $1,511 52 48 Private $10,840 $8,209

15 Tuskegee University
School of Arts and Sciences, 

School of Veterinary Medicine, 
Organized Research Units

$0 $0 0 0 Private $4,439 $16,731

OVERALL AVERAGE $1,095 $1,005 31 28 $27,238 $5,560

2   Grant/contract dollars were adjusted to FY 1997 dollars using the NIH Biomedical Research and Development Price Index (BRDPI) and then averaged.  
    Average $/Year represents the average amount awarded to the institution's RCMI components during the time period.  Source: NIH Consolidated Grant Applicant File (CGAF).

4   Total number of RPG or R01 award records listed in the CGAF during the time period; the CGAF lists one record for each transaction for which grant funds were obligated.
5   R&D expenditures were obtained from the NSF R&D Expenditures Survey; data pertain to the entire institution, not the selected major components.
6   Endowment assets were obtained from Department of Education IPEDS financial statistics; data pertain to the entire institution, not the selected major components.
7   Information on Clark College and Atlanta University was combined because the two institutions did not merge to create Clark Atlanta University until 1988.
8   For institution IDs 4 and 10, RCMI institutions have multiple major components but comparison institutions have only one major component.

EXHIBIT F1

EVALUATION OF THE RCMI PROGRAM

BASELINE DATA FOR RCMI INSTITUTIONS:  FY 1980-84

3   Total RPG dollars awarded during the time period divided by the total number of RPG award records (Number of Research Awards).

1   The major components of the comparison institutions matched those of the RCMI institutions. 

    RPGs include R01, R22, R23, R29, R35, R37, R43, R44, P01, P42, U01, and P41 (for NIGMS, FY 1980-present) activity codes. NLM grants are excluded for all years, 
    as are grants awarded by NCNR for FY 1986 and NCRR for FY 1967-89, and U01 grants for FYs 1980-81.

Location

New York, NY

San Juan, PR

Nashville, TN

Tuskegee, AL
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Avg Adjusted Avg Adjusted Total Total Type of R&D Endowment
Instit RPG $/Year R01 $/Year Number of Number of Institutional Expenditures Assets

ID Institution Name Major Components 1 (in $000's) 2 (in $000's) 2 RPG Awards 4 R01 Awards 4 Control (in $000's) 5 (in $000's) 6

1 Ball State University School of Arts and Sciences $73 $73 3 3 Public $2,493 $10

1 University of Santa Clara School of Arts and Sciences $71 $71 3 3 Private $6,160 $23,291

Average $72 $72 3 3 $4,327 $11,651

2
University of Colorado at 
Denver

School of Arts and Sciences $53 $20 3 1 Public N/A $97

3
Southern Illinois University, 
Carbondale

School of Arts and Sciences $1,582 $1,525 54 49 Public $50,817 $349

4
University of Kansas School 
of Medicine, Wichita

School of Medicine 8 $0 $0 0 0 Public N/A N/A

5
University of Missouri, 
Kansas City

School of Medicine $0 $0 0 0 Public $7,167 $6,209

6 College of Medicine at 
Rockford

School of Medicine $243 $243 8 8 Public N/A N/A

7
Finch Univ of Health 
Sciences Chicago Medical 

School of Medicine $2,813 $2,582 74 65 Private $13,723 $3,958

8 Marshall University
School of Medicine,          

Overall Medicine
$575 $488 26 21 Public $2,309 $0

9
University of Nebraska 
Medical Center

School of Pharmacy $117 $117 6 6 Public $36,090 $935

10 Idaho State University School of Pharmacy $0 $0 0 0 Public $3,478 $67

10
Northeast Louisiana 
University

School of Pharmacy $0 $0 0 0 Public $955 $0

Average $0 $0 0 0 $2,217 $34

11 Michigan State Universtiy
School of Medicine,    

Organized Research Units
$4,946 $4,910 148 146 Public $376,967 $17,575

EXHIBIT F2

EVALUATION OF THE RCMI PROGRAM

BASELINE DATA FOR COMPARISON INSTITUTIONS:  FY 1980-84

Location

Muncie, IN

Santa Clara, CA

Denver, CO

Carbondale, IL

Wichita, KS

Kansas City, MO

Rockford, IL

North Chicago, IL

Huntington, WV

Omaha, NE

Pocatello, ID

Monroe, LA

East Lansing, MI
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Avg Adjusted Avg Adjusted Total Total Type of R&D Endowment
Instit RPG $/Year R01 $/Year Number of Number of Institutional Expenditures Assets

ID Institution Name Major Components 1 (in $000's) 2 (in $000's) 2 RPG Awards 4 R01 Awards 4 Control (in $000's) 5 (in $000's) 6

12 Oakland University
School of Arts and Sciences, 
Organized Research Units

$2,457 $2,394 70 67 Public $12,862 $1,689

12
University of Maryland - 
Baltimore County Campus

School of Arts and Sciences, 
Organized Research Units

$2,233 $2,215 76 75 Public $10,110 $27

Average $2,345 $2,305 73 71 $11,486 $858

13 Creighton University
School of Medicine,          

School of Public Health,    
Overall Medicine

$1,591 $1,497 44 39 Private $10,165 $102,726

13
University of Tennessee, 
Knoxville

School of Medicine,          
School of Public Health,    

Overall Medicine
$1,210 $1,210 37 37 Public $0 $83,688

Average $1,401 $1,354 41 38 $5,083 $93,207

14 University of Louisville
School of Medicine,          
Overall Medicine,           
University-Wide

$1,504 $1,504 49 49 Public $36,561 $23,515

14
University of South Carolina 
at Columbia

School of Medicine,          
Overall Medicine,           
University-Wide

$1,340 $1,340 51 51 Public $62,233 $6,053

Average $1,422 $1,422 50 50 $49,397 $14,784

15 Auburn University at Auburn
School of Veterinary    

Medicine 8 $0 $0 0 0 Public N/A $14,599

OVERALL AVERAGE $1,038 $1,002 32 31 $50,871 $12,635

2   Grant/contract dollars were adjusted to FY 1997 dollars using the NIH Biomedical Research and Development Price Index (BRDPI) and then averaged.  
    Average $/Year represents the average amount awarded to the institution's RCMI components during the time period.  Source: NIH Consolidated Grant Applicant File (CGAF).

4   Total number of RPG or R01 award records listed in the CGAF during the time period; the CGAF lists one record for each transaction for which grant funds were obligated.
5   R&D expenditures were obtained from the NSF R&D Expenditures Survey; data pertain to the entire institution, not the selected major components.
6   Endowment assets were obtained from Department of Education IPEDS financial statistics; data pertain to the entire institution, not the selected major components.
7   Information on Clark College and Atlanta University was combined because the two institutions did not merge to create Clark Atlanta University until 1988.
8   For institution IDs 4 and 10, RCMI institutions have multiple major components but comparison institutions have only one major component.

    as are grants awarded by NCNR for FY 1986 and NCRR for FY 1967-89, and U01 grants for FYs 1980-81.
    RPGs include R01, R22, R23, R29, R35, R37, R43, R44, P01, P42, U01, and P41 (for NIGMS, FY 1980-present) activity codes. NLM grants are excluded for all years, 

1   The major components of the comparison institutions matched those of the RCMI institutions. 

EXHIBIT F2

EVALUATION OF THE RCMI PROGRAM

BASELINE DATA FOR COMPARISON INSTITUTIONS:  FY 1980-84

3   Total RPG dollars awarded during the time period divided by the total number of RPG award records (Number of Research Awards).

Location

Rochester, MI

Catonsville, MD

Omaha, NE

Knoxville, TN

Louisville, KY

Columbia, SC

Auburn, AL
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Avg Adjusted Avg Adjusted Total Total Type of R&D Endowment
Instit RPG $/Year R01 $/Year Number of Number of Institutional Expenditures Assets

ID Institution Name Major Components 1 (in $000's) 2 (in $000's) 2 RPG Awards 4 R01 Awards 4 Control (in $000's) 5 (in $000's) 6

1 Clark Atlanta University School of Arts and Sciences $0 $0 0 0 Private $88,704 $18,829

2
University of Puerto Rico - 
Rio Piedras Campus

School of Arts and Sciences $59 $59 1 1 Public $18,341 $1,520

3 City College - CUNY School of Arts and Sciences $1,358 $962 20 14 Public $67,387 $11,603

4
Universidad Central del 
Caribe

School of Medicine,    
Organized Research Units

$379 $379 4 4 Private $7,979 $372

5 Ponce School of Medicine School of Medicine $0 $0 0 0 Private $10,670 $247

6
Morehouse School of 
Medicine

School of Medicine $2,895 $1,720 33 27 Private $34,320 $0

7 Howard University School of Medicine $1,721 $409 17 7 Private $81,586 $120,979

8
Charles R. Drew University of 
Medicine & Science

School of Medicine,          
Overall Medicine

$1,669 $1,502 19 18 Private $46,091 $0

9 Florida A&M University School of Pharmacy $203 $203 4 4 Public $68,686 $0

10 Texas Southern University School of Pharmacy $0 $0 0 0 Public $11,860 $4,076

11 University of Hawaii at Manoa
School of Medicine,    

Organized Research Units
$8,811 $5,170 67 44 Public $271,838 $15,686

EXHIBIT F3

EVALUATION OF THE RCMI PROGRAM

FOLLOWUP DATA FOR RCMI INSTITUTIONS:  FY 1995-97

Location

Atlanta, GA

San Juan, PR

New York, NY

Bayamon, PR

Ponce, PR

Atlanta, GA

Washington, DC

Los Angeles, CA

Tallahassee, FL

Houston, TX

Honolulu, HI
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Avg Adjusted Avg Adjusted Total Total Type of R&D Endowment
Instit RPG $/Year R01 $/Year Number of Number of Institutional Expenditures Assets

ID Institution Name Major Components 1 (in $000's) 2 (in $000's) 2 RPG Awards 4 R01 Awards 4 Control (in $000's) 5 (in $000's) 6

12 Hunter College - CUNY
School of Arts and Sciences, 
Organized Research Units

$2,034 $1,617 33 28 Public $41,479 $7,447

13
University of Puerto Rico - 
Medical Sciences Campus

School of Medicine,          
School of Public Health,    

Overall Medicine
$6,389 $1,361 33 18 Public $47,934 $0

14 Meharry Medical College
School of Medicine,          

School of Public Health,    
Overall Medicine

$1,333 $211 20 3 Private $33,162 $31,948

15 Tuskegee University
School of Arts and Sciences, 

School of Veterinary Medicine, 
Organized Research Units

$0 $0 0 0 Private $49,553 $40,209

OVERALL AVERAGE $1,790 $906 17 11 $58,639 $16,861

2   Grant/contract dollars were adjusted to FY 1997 dollars using the NIH Biomedical Research and Development Price Index (BRDPI) and then averaged.  
    Average $/Year represents the average amount awarded to the institution's RCMI components during the time period.  Source: NIH Consolidated Grant Applicant File (CGAF).

4   Total number of RPG or R01 award records listed in the CGAF during the time period; the CGAF lists one record for each transaction for which grant funds were obligated.
5   R&D expenditures were obtained from the NSF R&D Expenditures Survey; data pertain to the entire institution, not the selected major components.
6   Endowment assets were obtained from Department of Education IPEDS financial statistics; data pertain to the entire institution, not the selected major components.
7   Information on Clark College and Atlanta University was combined because the two institutions did not merge to create Clark Atlanta University until 1988.
8   For institution IDs 4 and 10, RCMI institutions have multiple major components but comparison institutions have only one major component.

EVALUATION OF THE RCMI PROGRAM

FOLLOWUP DATA FOR RCMI INSTITUTIONS:  FY 1995-97

EXHIBIT F3

3   Total RPG dollars awarded during the time period divided by the total number of RPG award records (Number of Research Awards).

1   The major components of the comparison institutions matched those of the RCMI institutions. 

    RPGs include R01, R22, R23, R29, R35, R37, R43, R44, P01, P42, U01, and P41 (for NIGMS, FY 1980-present) activity codes. NLM grants are excluded for all years, 
    as are grants awarded by NCNR for FY 1986 and NCRR for FY 1967-89, and U01 grants for FYs 1980-81.

Location

New York, NY

San Juan, PR

Nashville, TN

Tuskegee, AL
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Avg Adjusted Avg Adjusted Total Total Type of R&D Endowment
Instit RPG $/Year R01 $/Year Number of Number of Institutional Expenditures Assets

ID Institution Name Major Components 1 (in $000's) 2 (in $000's) 2 RPG Awards 4 R01 Awards 4 Control (in $000's) 5 (in $000's) 6

1 Ball State University School of Arts and Sciences $168 $92 5 2 Public $7,991 $1,193

1 University of Santa Clara School of Arts and Sciences $0 $0 0 0 Private $5,926 $147,217

Average $84 $46 3 1 $6,959 $74,205

2
University of Colorado at 
Denver

School of Arts and Sciences $219 $219 3 3 Public N/A $100

 

3 Southern Illinois University, 
Carbondale

School of Arts and Sciences $696 $481 14 8 Public $88,252 $535

4
University of Kansas School 
of Medicine, Wichita

School of Medicine 8 $0 $0 0 0 Public N/A N/A

5
University of Missouri, 
Kansas City

School of Medicine $134 $71 3 1 Public $36,865 $53,417

6
College of Medicine at 
Rockford

School of Medicine $0 $0 0 0 Public N/A N/A

7
Finch Univ of Health 
Sciences Chicago Medical 

School of Medicine $4,481 $4,251 71 66 Private $20,386 $13,053

8 Marshall University
School of Medicine,          

Overall Medicine
$608 $421 14 8 Public $620 $0

9
University of Nebraska 
Medical Center

School of Pharmacy $166 $98 4 2 Public $126,264 $3,359

10 Idaho State University School of Pharmacy $0 $0 0 0 Public $20,319 $11,322

10 Northeast Louisiana 
University

School of Pharmacy $0 $0 0 0 Public $18,655 $0

Average $0 $0 0 0 $19,487 $5,661

11 Michigan State Universtiy
School of Medicine,    

Organized Research Units
$8,098 $4,454 87 64 Public $554,776 $103,698

EXHIBIT F4

EVALUATION OF THE RCMI PROGRAM

FOLLOWUP DATA FOR COMPARISON INSTITUTIONS:  FY 1995-97

Location

Muncie, IN

Santa Clara, CA

Denver, CO

Carbondale, IL

Wichita, KS

Kansas City, MO

Rockford, IL

North Chicago, IL

Huntington, WV

Omaha, NE

Pocatello, ID

Monroe, LA

East Lansing, MI
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Avg Adjusted Avg Adjusted Total Total Type of R&D Endowment
Instit RPG $/Year R01 $/Year Number of Number of Institutional Expenditures Assets

ID Institution Name Major Components 1 (in $000's) 2 (in $000's) 2 RPG Awards 4 R01 Awards 4 Control (in $000's) 5 (in $000's) 6

12 Oakland University
School of Arts and Sciences, 
Organized Research Units

$1,863 $1,538 26 23 Public $20,598 $11,567

12 University of Maryland - 
Baltimore County Campus

School of Arts and Sciences, 
Organized Research Units

$1,242 $936 22 15 Public $45,971 $78

Average $1,553 $1,237 24 19 $33,285 $5,823

13 Creighton University
School of Medicine,          

School of Public Health,    
Overall Medicine

$2,617 $1,383 46 23 Private $10,165 $102,726

13
University of Tennessee, 
Knoxville

School of Medicine,          
School of Public Health,    

Overall Medicine
$128 $128 2 2 Public $0 $83,688

Average $1,373 $756 24 13 $5,083 $93,207

14 University of Louisville
School of Medicine,          
Overall Medicine,           
University-Wide

$5,797 $5,043 94 71 Public $85,924 $146,784

14
University of South Carolina 
at Columbia

School of Medicine,          
Overall Medicine,           
University-Wide

$1,561 $1,495 30 28 Public $236,184 $75,556

Average $3,679 $3,269 62 50 $161,054 $111,170

15 Auburn University at Auburn
School of Veterinary    

Medicine 8 $421 $311 9 5 Public $258,384 $65,476

OVERALL AVERAGE $1,434 $1,041 21 16 $109,284 $40,746

2   Grant/contract dollars were adjusted to FY 1997 dollars using the NIH Biomedical Research and Development Price Index (BRDPI) and then averaged.  
    Average $/Year represents the average amount awarded to the institution's RCMI components during the time period.  Source: NIH Consolidated Grant Applicant File (CGAF).

4   Total number of RPG or R01 award records listed in the CGAF during the time period; the CGAF lists one record for each transaction for which grant funds were obligated.
5   R&D expenditures were obtained from the NSF R&D Expenditures Survey; data pertain to the entire institution, not the selected major components.
6   Endowment assets were obtained from Department of Education IPEDS financial statistics; data pertain to the entire institution, not the selected major components.
7   Information on Clark College and Atlanta University was combined because the two institutions did not merge to create Clark Atlanta University until 1988.
8   For institution IDs 4 and 10, RCMI institutions have multiple major components but comparison institutions have only one major component.

EXHIBIT F4

EVALUATION OF THE RCMI PROGRAM

FOLLOWUP DATA FOR COMPARISON INSTITUTIONS:  FY 1995-97

3   Total RPG dollars awarded during the time period divided by the total number of RPG award records (Number of Research Awards).
    as are grants awarded by NCNR for FY 1986 and NCRR for FY 1967-89, and U01 grants for FYs 1980-81.

1   The major components of the comparison institutions matched those of the RCMI institutions. 

    RPGs include R01, R22, R23, R29, R35, R37, R43, R44, P01, P42, U01, and P41 (for NIGMS, FY 1980-present) activity codes. NLM grants are excluded for all years, 

Location

Rochester, MI

Catonsville, MD

Omaha, NE

Knoxville, TN

Louisville, KY

Columbia, SC

Auburn, AL
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APPENDIX G

BIBLIOMETRIC ANALYSIS
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The goal of the RCMI Program is to enhance the biomedical and behavioral research capabilities
of doctoral-granting institutions with predominantly minority student enrollments.  Research
Question 3 of the Evaluation of the RCMI Program addressed whether the RCMI institutions as
a group were successful in strengthening their biomedical and behavioral research capacity
during their first ten years of RCMI support.  Given the importance of high quality scientific
publications to an academic research institution’s success, a comprehensive bibliometric
analysis1 was conducted as part of the evaluation. CHI Research Inc. and QRC conducted the
bibliometric analysis as part of the overall evaluation of the RCMI Program.

The methodology used in the bibliometric analysis and the findings for each of the 15 RCMI
institutions that had received at least ten years of RCMI support are described in this section. A
comprehensive assessment of the scientific publications of each RCMI institution is presented,
comparing its publications before and after receiving RCMI funding.  The primary objective of
the bibliometric analysis was to identify changes in the quantity and quality of the papers
published by the institutions in the scientific subfields pursued by their RCMI investigators.

In order to analyze these changes, two periods were selected for analysis. The first was 1981-84,
the period immediately before RCMI funding was granted, and the second was 1993-97, several
years after the institutions first received RCMI support.  Because the first period contained four
years and the second period contained five years, all calculations of the percentage of change that
occurred between these two periods were corrected to account for the extra year in the latter
period.

The results therefore reflect a “before and after” analysis.  For each of the 15 institutions in the
study, the pre-RCMI publication patterns of the institution’s scientific researchers are compared
with their publication patterns after they had been receiving funding for a number of years.
Although it was not possible to evaluate the direct impact of RCMI funding upon the quantity
and quality of the research papers published by the RCMI institutions, the results of the
bibliometric analysis indicate the extent to which the RCMI institutions changed with respect to
the quantity and quality of their scientific publications—important measures of their overall
research capabilities.

Appendix F contains four sections.  Section 1 is a summary of the key findings (similar to an
executive summary).  In Section 2, the indicators employed to measure the quantity and quality
of the papers published by RCMI institutions are explained.  Section 3 presents a description of
how the bibliographies were constructed for each institution and how they were tailored to
facilitate the bibliometric analysis.  The findings for each RCMI institution are presented in
Section 4, which forms the main body of the bibliometric analysis.

SECTION 1:
KEY FINDINGS

Both the quantity and the quality of the papers published in the scientific subfields pursued by
the different RCMI institutions were assessed in the bibliometric analysis, comparing two

                                                          
1 Analysis of publication and citation patterns is often referred to as bibliometrics.  This term is employed at various
points in this report.
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periods of time.  The first time period covered the four years immediately before RCMI funding
was initiated (1981-84) and the second covered a five-year period several years after the
institutions first received RCMI support (1993-97).  The bibliometric analysis involved the 15
RCMI institutions that had received funding for at least ten years, and it took into account the
different number of years in the two time periods.  By comparing the papers published during
these two periods in refereed scientific journals included in the Science Citation Index, it was
possible to evaluate the extent to which the quantity and quality of their scientific publications
had increased (or decreased)—important measures of their overall research capabilities.
Analyses were conducted for each RCMI institution as well as for three groupings of institutions,
grouped according to their level of research experience prior to RCMI.  The results of the
bibliometric analysis are summarized in Exhibits 23 - 25 in Section 4 of the report.

Number of Scientific Publications.  Most of the institutions in the study increased the number of
papers published in the scientific subfields being pursued by their RCMI investigators.  After
several years of RCMI funding, 11 of the 15 institutions were publishing more papers each year
in these subfields than they had before the funding was granted.

Comparing the three groups of RCMI institutions with respect to changes in the average number
of publications per year, consistent gains were found in the somewhat experienced group of
institutions. All five institutions in this group increased their number of publications after RCMI
funding was awarded. UPR Medical Sciences had the highest publication rate for the group,
averaging 44.6 publications per year in 1993-97.  Morehouse, however, demonstrated the most
improvement, increasing its publication rate from 3.3 papers per year in 1981-84 to 18.4 papers
per year in 1993-97—a 466% increase.  Meharry also showed a marked improvement in the
number of scientific papers its faculty published each year.

The results were also positive for the seven least experienced institutions. Of the seven
institutions in this group, five published more papers per year in 1993-97 than they had in 1981-
84. The largest percentage increases were at Ponce and UC Caribe. The two institutions in this
group that published fewer papers in RCMI subfields after several years of RCMI funding were
UPR Rio Piedras and Tuskegee.  Although most of the least experienced institutions increased
their scientific publications during the period, as a group they continued to publish fewer papers
per year than the somewhat experienced group.  The least experienced group published an
average of 9.3 scientific papers per year during 1993-97, compared to 24.4 papers per year for
the somewhat experienced group.

The bibliometric results were less positive for the most experienced institutions.  Two of the
three institutions in this group – Howard and Hawaii – both published fewer papers per year in
RCMI subfields in 1993-97 than they had 1981-84.  This finding may be a direct consequence of
the relative size of the institutions involved.  The receipt of research funds from a new source,
such as RCMI, is likely to have a greater impact on smaller institutions with lower research
budgets.  In contrast, Hunter increased both the number and quality of its publications during this
period of time.

To enhance our understanding of the results, each institution’s research publication productivity
in the RCMI subfields was compared with its productivity in non-RCMI scientific subfields
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during the two time periods.  Of the 15 institutions, 9 experienced a larger growth in the number
of papers published in RCMI subfields than in non-RCMI subfields (as shown in Exhibit 25).
Although a Wilcoxon Signed Ranks Test revealed that the difference for the group as a whole
was not significant at the .05 level (Z=-1.335; p=.182), it should be noted that all five of the
institutions in the somewhat experienced group had larger increases in their publication rates in
RCMI subfields than non-RCMI subfields.  The findings also revealed that this group had the
largest overall increase in their publication rates in non-RCMI subfields.

Quality of Scientific Publications.  To assess changes in the quality of the research published by
the RCMI institutions in their respective scientific subfields, two measures were used: (1) the
relative influence of the journals in which the research was published; and (2) the number of
times the papers were cited in other scientific publications.  The results, presented in Exhibit 23,
show that seven of the institutions were publishing research in more influential journals in 1993-
97 than they had been prior to RCMI support.  Morehouse and Drew, both in the somewhat
experienced group, demonstrated the most impressive gains.  We also found that six RCMI
institutions were publishing in journals of lower influence, four being institutions with little prior
research experience.  Overall, there was a marginal decrease in the quality of the journals in
which the institutions published.

Additional analyses were conducted for the second measure of research quality—the number of
times papers in RCMI subfields were cited in other scientific publications.  Although there were
differences among the 15 RCMI institutions with respect to the number of citations their papers
received, no clearly discernable pattern emerged.  After several years of RCMI funding, the
relative citation rate had increased for eight schools, decreased for six schools, and remained
generally unchanged for one school.  The institution that experienced the largest increase in the
number of publication citations was Drew.  There were also increases in the number of citations
received by the papers written by researchers at Hunter, Morehouse, and five of the least
experienced institutions, one of which (UC Caribe) had rarely had its publications cited during
1981-84.

In summary, the RCMI institutions that showed the most improvement in the quality of their
scientific publications were Drew and Morehouse (both of which had some prior research
experience), and Hunter (one of the three most experienced institutions).  UC Caribe and Texas
Southern (two of the seven institutions with little prior research experience) also showed
noteworthy increases in the quality of their publications, but the number of publications
remained very low at both RCMI centers.  Comparing the different types of institutions, the
somewhat experienced group was the only group that showed overall improvement in both
journal influence and number of citations.

Co-Authorship of Scientific Publications.  In addition to evaluating changes in the quantity and
quality of scientific publications before and after RCMI funding, changes in co-authorship were
also assessed. The extent to which RCMI investigators co-authored publications with researchers
at other institutions was used as an indicator of their willingness to share scientific knowledge
and form external collaborative relationships, important goals of the RCMI Program.
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The study found that prior to RCMI support, the 15 institutions as a group co-authored 45% of
their Biomedical Research papers, and 58% of their Clinical Medicine papers in scientific
subfields that would later be part of their RCMI programs.  These rates were approximately 5%
lower than the average co-authorship rates in those fields for all academic institutions in the
United States during that time period.  In the period 1993-97, their co-authorship rates had
increased, with RCMI institutions co-authoring an average of 59% of their Biomedical Research
papers and 65% of their Clinical Medicine papers involving RCMI subfields.  Although their
rates were clearly higher, the national co-authorship rate also increased over the same period and
the degree of co-authorship exhibited by the RCMI institutions as a group remained about 5%
below the national average for these two fields.

Eleven of the 15 institutions increased the proportion of papers that were co-authored with
researchers at other academic institutions.  There were particularly large increases in the percent
of co-authored papers at the institutions having little prior research experience, with the co-
authorship rates for this group rising sharply, from 35% in 1981-84 to 55% in 1993-97.  The
most experienced institutions also increased their co-authorship rates substantially, with rates
rising from 49% to 69%.  Results showed that the institutions in the somewhat experienced
group were co-authoring at a relatively high rate (60% on average) prior to RCMI funding, and
their rate increased to 65% after several years of RCMI support (see Exhibit 23).

Summary.  Most of the institutions in the study increased the number of papers published in the
scientific subfields being pursued by their RCMI investigators, and the average RCMI center
more than doubled its publication rate from 1981-84 to 1993-97.  A key finding of the
bibliometric analysis was the increase in the quantity and quality of the scientific papers
published by the somewhat experienced institutions—particularly, Morehouse, Meharry, and
Drew.  Hunter, one of the most experienced institutions, also produced substantially more papers
during 1993-97 and they were of higher quality than those published prior to RCMI funding.
RCMI support appeared to have less impact on the scientific publications of the other
experienced institutions, notably Howard and Hawaii, where it represented a lower proportion of
the overall research budget.  The least experienced institutions, as a group, were not publishing at
a very high rate and were not publishing in the higher quality journals after several years of
RCMI funding.  They were, however, very successful in increasing their degree of co-authorship,
an indication that they are achieving an important objective of the RCMI Program.

SECTION 2:
DESCRIPTION OF THE INDICATORS USED

There are various indicators that can be employed to analyze changes in publication patterns over
time. Four such indicators were used in the bibliometric analysis for the RCMI evaluation. They
are described in detail in this section.

Number of Publications.  The simplest indicator of changes in publication patterns over time is
the number of papers an institution has published. For the RCMI bibliometric analysis, a
comparison was made between the number of papers published before RCMI funding and the
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number of papers published several years after initial funding in order to assess whether a
particular institution had become more prolific in terms of publication2.

There are two methods for counting publications—fractional counting and whole counting.
Fractional counting assigns to an institution the proportion of a paper’s authors who indicate
they are affiliated with the institution. For example, if a paper is written by three authors from
different institutions, each of these institutions is credited with 0.33 of a publication. If a paper is
written by three authors, two from the same institution and one from a different institution, the
former is credited with 0.67 and the latter with 0.33 of a paper.

Whole counting attributes a paper in its entirety to each institution that collaborated on it. Hence,
using the examples above, if three institutions collaborate on a paper, each will receive credit for
one whole paper, rather than one-third of a paper. In the second example, where a paper has three
co-authors, the first two of which come from the same institution, both institutions would be
credited with one paper.

Analyzing publication counts using only one of the methods described above can lead to
problems. Whole counting fails to offer information on the exact contribution of an institution to
a given set of papers. For example, an institution would receive as much credit for a paper
written entirely by its own researchers as it would for a paper for in which its researchers
represented only 1/5 of the co-authors. Fractional counting results in the opposite problem. It
takes into account the relative contribution an institution makes to a particular paper, but it does
not provide information on the total number of papers to which its researchers have contributed.
For example, a fractional count of 10.0 could indicate that 10 papers were authored internally, or
that 100 papers were co-authored with researchers from other institutions.

Only by employing both whole counting and fractional counting can these problems be
overcome. Analyzing both measures together provides insight into the number of papers to
which an institution has contributed and the extent of its contribution. Both methods of counting
publications were therefore employed in the bibliometric analysis.

Journal Influence.  In addition to measuring the number of papers published by an institution, it
is also useful to measure the quality of these papers. One way to achieve this is to evaluate the
influence of the journals in which the papers have been published. This is based upon the
assumption that papers in influential journals will tend to be of higher quality than papers
published in journals of lesser influence.

CHI maintains a database containing a measure of the influence of most journals in the Science
Citation Index.3 The database also contains an influence norm for each subfield, constructed

                                                          
2 The publication counts employed in the bibliometric analysis include only articles, notes, and reviews.  They
exclude items such as conference papers, technical reports, and book reviews.
3 The influence measures were calculated in 1988 for journals included in the Science Citation Index at the end of
1986.  Hence, the bibliometric analysis includes no influence measures for journals introduced to the Science
Citation Index since that date.
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from the average influence of all journals within that subfield.4 Comparing the influence of a
journal against the relevant influence norm thus provides a measure of the influence of that
journal relative to other journals in the same subfield. This measure is defined as the Relative
Influence (RI) of the journal.

Every paper published by each RCMI institution was assigned the RI value of the journal in
which it was published. Taking the mean of these values provided a measure of the relative
influence of the journals in a particular subfield in which each institution had published. A mean
RI greater than 1.00 indicated that an institution’s researchers had published in journals whose
influence was higher than average for a given subfield, while a value of less than 1.00 indicated
that they had published in journals of lower than average influence.

The mean RI values at the field and institution levels were weighted to account for the different
number of papers in each subfield. These mean RI values were based solely upon papers for
which influence norms are available (see footnote 3).

Number of Citations Received.  An alternative method of measuring the quality of published
papers is to count the number of citations they receive from subsequent publications. This
approach is based on the assumption that research of higher quality will have a stronger
influence upon later research, and will therefore be cited more frequently.

The papers included in the RCMI study were published in the periods 1981-84 and 1993-97. The
amount of citation data available therefore ranged from one year (for 1997 papers) to 17 years
(for 1981 papers). In order to make citation counts comparable for all publications, it was
necessary to count citations over the same length of time. In defining this citation window, two
competing requirements had to be reconciled. The first was that the window needed to be long
enough to ensure that the citation counts would be robust. The second was that the window
needed to be short enough to ensure that the more recent publications would be included in the
citation analysis.

To reconcile these requirements, a citation window of three years was selected. The number of
citations received by each paper published in the periods 1981-84 and 1993-95 were calculated
for the three years following their publication (in addition to citations received in the year of
publication).5 A three-year citation window thus facilitated analysis of the citations received by
papers published before and after RCMI funding. It also provided a robust citation count (a
Pearson product moment correlation revealed a strong positive relationship between the number
of citations received by papers after three years, and the number they received after ten years
[r=0.831; p<0.001]).

The citation counts for the 1981-84 papers could not be directly compared with citation counts
for 1993-95 papers. This is because the Science Citation Index has increased its journal coverage

                                                          
4 For the bibliometric analysis, influence measures and citation counts were not calculated for papers published in
the field of Psychology, since many of the citations they receive are from social science (rather than science)
journals and are therefore not included in the Science Citation Index.
5 The citation count for 1995 papers are slightly underestimated, since the data for the study only includes citations
up to October 1998. However, the effect of this distortion is relatively small.
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over time, with the result that it covered more of the citations offered in the latter period than the
former period. It was therefore necessary to correct the citation counts in the second period to
make them comparable with those from the earlier period. In accordance with previous research
undertaken at CHI, a discounting factor of 10% was employed. The citation counts for papers
published in the period 1993-95 were therefore discounted by 10%.

In addition to correcting for differences in journal coverage over time, it was also necessary to
account for differences in citation practices across subfields. The average number of citations
received by papers in different subfields varies greatly. CHI maintains a database of citation
norms, containing the average number of citations received by papers in a given subfield over a
certain period of time after their publication.6

The number of citations received by each paper in the first three years after publication was
divided by the citation norm for the relevant subfield after three years. The resultant value
measured the number of times a paper had been cited after three years, relative to the average for
its subfield. This measure is defined as the paper’s Relative Citation Rate (RCR). A mean RCR
value greater than 1.00 indicated that an institution’s publications had attracted an above average
number of citations, while a mean RCR of less than 1.00 indicated that the publications had been
cited fewer times than expected.

Average RCR values at the field and institutional levels were weighted to account for the
different number of papers in each subfield. It should also be noted that the calculation of these
average RCR values was based on 1993-95 papers. The number of papers included in this
calculation was therefore different than the post-RCMI paper counts shown in Table 1 for each
institution, which were based upon papers published in 1993-97.

Co-Authorship.  One of the main objectives of the RCMI Program is to encourage RCMI
researchers to collaborate with investigators at other academic institutions. The percentage of
papers that each of the institutions in the RCMI study co-authored with other institutions was
therefore calculated. Separate percentages were calculated for 1981-84 and 1993-97 in order to
assess the extent to which their co-authorship patterns had changed after several years of RCMI
funding.

The average co-authorship rates at subfield, field and institutional levels were weighted to
account for the different number of papers in each subfield.

SECTION 3:
PREPARATION OF INSTITUTIONAL BIBLIOGRAPHIES

In order to implement a bibliometric analysis of the RCMI institutions, it was necessary to
construct bibliographies for these institutions. There were a number of processes involved in the
preparation of these bibliographies. These processes were mainly concerned with cleaning the

                                                          
6 Citation counts were not calculated for papers published in the field of Psychology.
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data in order to facilitate the generation of accurate institutional bibliographies, and modifying
the bibliographies to make them suitable for analysis.

The raw data for the study was generated for CHI by the Institute for Scientific Information (ISI)
using their Science Citation Index. CHI provided a list to ISI of the 15 RCMI institutions. These
were:

1. Charles R. Drew University of Medicine and Science
2. City College - CUNY
3. Clark Atlanta University
4. Florida A&M University
5. Howard University
6. Hunter College - CUNY
7. Meharry Medical College
8. Morehouse School of Medicine
9. Ponce School of Medicine
10. Texas Southern University
11. Tuskegee University
12. Universidad Central del Caribe
13. University of Hawaii at Manoa
14. University of Puerto Rico - Medical Sciences Campus
15. University of Puerto Rico - Rio Piedras Campus

ISI then provided to CHI a relational database containing information on each paper that
appeared to be authored (or co-authored) by researchers at those institutions in the periods 1981-
84 and 1993-97. This information included:

1. Title
2. Author names
3. Institutional addresses
4. Journal name, issue number, and year
5. Type of paper (article, note, review, book review, proceedings paper, etc.)
6. Number of citations received in each year (up to October 1998)

Having received the database, three processes were undertaken in order to produce a data set that
could be used for the bibliometric analysis. The three procedural steps are outlined below.

Step 1. Identification of Types of Publication for Analysis.  The first modification of the
database was based upon the types of papers included therein. The Science Citation Index
contains a wide variety of publication types, in addition to research articles. These include notes,
reviews, editorials, meeting abstracts, book reviews, letters, and proceedings papers. Each
publication covered by the Science Citation Index is assigned a code according to its type.
Following customary practice, CHI restricted the analysis of RCMI institutions to research
articles, notes, and reviews.
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Step 2. Construction of Institutional Bibliographies.  Having identified the types of papers to be
included in the analysis, it was necessary to assign these papers to the correct RCMI institutions.
This process was straightforward in most cases, and could be achieved by identifying the names
of RCMI institutions in the organizational address field in the database. However, the approach
did not account for all papers in the database, due to the problems associated with the variety of
addresses that may be encountered for a single institution.

The first reason why there may be different addresses for the same institution is incorrect
spelling of institutional names. For example, in the case of the University of Hawaii at Manoa, a
small number of papers were included in the database whose institutional address was given as
‘University of Hawaai’ or ‘University of Hawai.’ These incorrect spellings may have appeared
on the papers themselves, or may have occurred in the coding of the addresses at ISI. The
database was thus checked for incorrect spellings of institutional names.

Institutional name variants may also emerge due to the different addresses used by different
authors at a particular institution. Some researchers include their research center or department in
their address, in addition to the college or university; while others provide only the name of the
college or university to which they are affiliated. This did not present a major problem, since it
was resolved by simply checking different fields in the database for the names of RCMI
institutions.

Identifying papers from RCMI institutions was more difficult when researchers gave their
affiliation as their immediate research center or street address, without mentioning the name of
the overall institution within their address. A number of methods were employed to overcome
this problem, including matching zip codes and street addresses to assign papers to the correct
institutions. The Web pages of RCMI institutions were also reviewed to identify which research
centers were affiliated with each institution.

In the construction of institutional bibliographies, particular attention was paid to the two CUNY
colleges and the two branches of the University of Puerto Rico included in the RCMI Program.
In the case of CUNY, only City and Hunter Colleges were awarded RCMI funding. Hence, care
had to be taken to ensure that the bibliographies of these colleges contained only the papers
written by researchers at these two campuses. However, there were a number of papers whose
address was given simply as “CUNY” without specifying a college. Through analysis of zip
codes and a study of the CUNY Web pages, it was possible to identify papers that were
definitely authored by researchers at City and Hunter Colleges. A small number of papers could
not be associated with any CUNY college, even after the analyses described above. These papers
were omitted from the analysis.

Similar problems were encountered in the analysis of the University of Puerto Rico. It was
necessary to distinguish between papers written at the Rio Piedras campus and those written at
the Medical Sciences campus. This delineation was achieved using similar methods to those used
for CUNY. Where no campus was specifically mentioned, a combination of zip codes and street
addresses was employed to assign papers to the appropriate campus. An analysis of the
University of Puerto Rico Web pages was also undertaken to identify the research centers
associated with each of the campuses.
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The processes described above facilitated the generation of comprehensive institutional
bibliographies for the 15 RCMI institutions, including the two CUNY campuses and the two
University of Puerto Rico campuses that have received RCMI funding.

Step 3. Identification of Papers Relevant to the Evaluation.  The bibliographies generated using
the techniques described above contained all of the papers included in the Science Citation Index
for the 15 RCMI institutions that were published during the periods 1981-84 and 1993-97.
However, these bibliographies were too broad to facilitate an effective bibliometric evaluation of
the RCMI Program. The bibliographies were therefore modified using a two-stage methodology,
as outlined below.

Because the primary purpose of the RCMI Program is to provide support for biomedical and
behavioral research, it was necessary to restrict the bibliographies to the scientific fields targeted
by RCMI. CHI classifies all journals within the Science Citation Index by field. There are nine
such fields – Biology, Biomedical Research, Chemistry, Clinical Medicine, Earth and Space
Science, Engineering & Technology, Mathematics, Physics, and Psychology. In turn, each of
these fields is split into smaller, more specialized subfields.

After discussions between Quantum Research Corporation (QRC) and CHI, a decision was made
to restrict the bibliometric analysis to the fields of Biology, Biomedical Research, Clinical
Medicine, and Psychology. In addition to papers published in the various subfields of these four
major fields, papers in the subfields Computers and Library & Information Science (both part of
the Engineering & Technology field) were included in the analysis.  During the site visits, we
found that a few RCMI researchers were also publishing in chemistry journals, so Chemistry was
subsequently added to the list of journal fields.  All papers published in journals classified as
being in other fields and subfields were excluded.

A preliminary analysis was undertaken, using the bibliographies constructed from the fields and
subfields outlined above, for the purpose of assessing the extent to which these bibliographies
were applicable to the evaluation of the RCMI Program. The results showed that further
restrictions upon the bibliographies were necessary. A number of the institutions—particularly
the University of Hawaii at Manoa, Howard University, and the two CUNY colleges—published
across a wide range of Biology, Biomedical Research, Clinical Medicine, Chemistry and
Psychology subfields. However, the RCMI researchers at particular institutions were not
publishing in many of these subfields. Instead, RCMI funding had been used to support research
in specific subfields. Analyzing all of the institution’s Biology, Biomedical Research, Clinical
Medicine, Chemistry and Psychology publications would thus offer a distorted assessment of the
RCMI Program.

To address this problem, an algorithm was developed to identify those subfields in which RCMI
investigators had made a major contribution to the publication record of a particular institution.
The subfields selected for the analysis varied across institutions, due to differences in the focus
of their RCMI-funded research. However, most of the subfields selected were contained within
the Biomedical Research and Clinical Medicine fields. Each of the RCMI Program Directors was
given an opportunity to verify the list of scientific subfields that were identified as those in which
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the center’s research faculty had published, with instructions to eliminate any subfields that were
not areas of RCMI research focus.  It should be noted in a few cases where RCMI investigators’
publications in a particular subfield represented less than 10% of their institution’s publications
in that area, the subfield was not included in the analysis.

Using the processes outlined above, institutional bibliographies were developed that
concentrated upon the subfields in which RCMI investigators were most active. These
bibliographies were then employed for the bibliometric analysis, using the indicators previously
described. The results of the analysis are presented in the following section.

SECTION 4:
BIBLIOMETRIC FINDINGS FOR EACH INSTITUTION

The purpose of the RCMI Program is to improve the research capabilities and output of
institutions with a high proportion of minority students, focusing on the broad fields of
Biomedical Research and Clinical Medicine. However, as noted earlier, the specific research
areas that received RCMI funding differed across institutions. For example, one institution may
have received RCMI funding to undertake pharmacology research, while another received no
funding in that area.

Given that each institution received RCMI funding for different research areas, it was decided
that the most appropriate method for analyzing bibliometric data would be to concentrate the
analysis at the level of the institution, examining the publications in the subfields being pursued
by RCMI investigators.  In this way, it would be possible to examine the extent to which the
institutions had increased, after several years of RCMI support, the quantity and quality of their
publications in these research areas.

The remainder of this section thus contains 15 separate reports, one for each of the institutions in
the study. The reports contain evaluations of changes in the quantity and quality of the papers
written by each institution before and after RCMI funding, as well as changes in co-authorship
patterns.
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CHARLES R. DREW UNIVERSITY OF MEDICINE & SCIENCE

1. Number of Publications

The publications of RCMI investigators at Charles R. Drew University of Medicine & Science
focused on a broad range of Clinical Medicine subfields in 1981-84, as shown in Table 1. Before
RCMI funding was granted, their main focus was Pharmacology, followed by General & Internal
Medicine, Cancer, and Surgery.

TABLE 1 – Number of Papers Published by Charles R. Drew University
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Cancer Clinical Medicine 5 (3.75) 2 (0.6) -68 (-87)
Cardiovascular Systems Clinical Medicine 3 (1.08) 2 (0.45) -47 (-67)
General & Internal Medicine Clinical Medicine 9 (5) 15 (7.47) 33 (20)
Nephrology Clinical Medicine 0 (0) 2 (1) N/A
Obstetrics & Gynecology Clinical Medicine 3 (2.42) 1 (0.33) -73 (-89)
Ophthalmology Clinical Medicine 0 (0) 11 (3.76) N/A
Pediatrics Clinical Medicine 3 (1.5) 6 (1.75) 60 (-7)
Pharmacology Clinical Medicine 15 (9.17) 8 (3.04) -57 (-73)
Psychiatry Clinical Medicine 1 (1) 3 (0.92) 140 (-26)
Respiratory Systems Clinical Medicine 1 (0.33) 1 (0.5) -20 (21)
Surgery Clinical Medicine 4 (2.4) 11 (5.89) 120 (96)

TOTAL CLINICAL MED 44 (26.65) 62 (25.71) 13 (-23)

General Chemistry Chemistry 0 (0) 1 (0.5) N/A

TOTAL CLINICAL MED /
CHEMISTRY

44 (26.65) 63 (26.21) 15 (-21)

AVG # PAPERS / YEAR 11.0 12.6 15 (-21)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.

After several years of RCMI funding, there was a substantial increase in the number of papers
published by Drew researchers in two subfields − Ophthalmology and Surgery. At the same time,
the number of papers in General & Internal Medicine rose markedly. However, there was a
decrease in the number of Pharmacology and Cancer papers.

In the period 1993-97, Drew also published a single paper in General Chemistry, its only RCMI
subfield outside Clinical Medicine. Drew had not published any papers in General Chemistry in
the period before RCMI funding was granted.

Overall, the number of papers Drew published in RCMI subfields increased by 15% after several
years of RCMI funding.  This finding is especially relevant because Drew’s publications in non-
RCMI subfields declined by 4% over the same period of time (as shown in Exhibit 25).
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Looking at the fractional counts, it can be seen that there was an overall decline, a finding which
suggests that while Drew contributed to more papers after receiving RCMI funding, a greater
proportion of these papers were co-authored with other institutions. The results of the co-
authorship analysis are discussed later in this section.

2. Journal Influence

Table 2 shows the influence of the journals in which Drew published before and after it received
RCMI funding. In the period 1981-84, the average influence of the journals in its main subfields
(Pharmacology, General & Internal Medicine, Cancer, and Surgery) was roughly similar. In each
of these subfields, Drew published in journals that were somewhat less influential than average.
However, the three Cardiovascular Systems papers written by Drew researchers were in journals
whose influence matched the average for that subfield.

TABLE 2 –Influence of the Journals in which Charles R. Drew University Published

Subfield Field
Mean RI
1981-84

Mean
RI 1993-97

Cancer Clinical Medicine 0.79 0.95
Cardiovascular Systems Clinical Medicine 0.99 0.33
General & Internal Medicine Clinical Medicine 0.65 1.00
Nephrology Clinical Medicine N/A N/A
Obstetrics & Gynecology Clinical Medicine 0.25 0.19
Ophthalmology Clinical Medicine N/A 1.51
Pediatrics Clinical Medicine 0.38 0.95
Pharmacology Clinical Medicine 0.49 0.75
Psychiatry Clinical Medicine N/A 0.39
Respiratory Systems Clinical Medicine 0.71 N/A
Surgery Clinical Medicine 0.75 0.64

TOTAL CLINICAL MED 0.60 0.92

General Chemistry Chemistry N/A N/A

TOTAL CLINICAL MED /
CHEMISTRY

0.60 0.92

After several years of RCMI funding, the influence of the journals in which Drew researchers
published increased markedly. In General & Internal Medicine, Pediatrics, and Cancer, the
influence of the journals in which Drew published increased to the point where it approximated
the average for those subfields. There were also increases in the influence of its journal
publications in Pharmacology. Perhaps the most interesting finding was that associated with
Ophthalmology. Not only did the number of Drew papers in this subfield increase dramatically,
these papers were published in journals whose influence was well above average for that
subfield. This indicates that Drew researchers published increasing numbers of high quality
papers in Ophthalmology.
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3. Citations Received by Drew Papers

In many of its RCMI subfields in the period 1981-84, Drew published papers that were cited less
often than expected (see Table 3). The number of times its papers in General & Internal
Medicine were cited was only 13% of the average for that subfield. Similarly, its Pharmacology
papers only received 34% of the citations that might be expected, its Cancer papers were cited
only 43% as often, and its Surgery publications were cited only 53% as often as expected.

After several years of RCMI funding, the citation rate for Drew papers had clearly improved.
Overall, Drew’s papers went from being cited only 31% as often as expected, to being cited 40%
more often than the average. The most dramatic improvement was in General & Internal
Medicine. Drew’s papers published in this subfield in 1993-95 were cited 60% more frequently
than the average for that subfield. Similar increases in citation rates also occurred in Surgery,
Pediatrics, and Psychiatry. In each of these subfields, Drew’s papers were cited markedly more
often than expected. Also, in Ophthalmology (a new RCMI subfield), Drew’s papers were cited
almost twice as often as expected.

TABLE 3 – Relative Citation Rates for Charles R. Drew University Papers
(Based on citations in the first 3 years after publication)

Subfield Field Mean RCR 1981-84 Mean RCR 1993-95*
Cancer Clinical Medicine 0.43 0.73
Cardiovascular Systems Clinical Medicine 0.06 0.74
General & Internal Medicine Clinical Medicine 0.13 1.60
Nephrology Clinical Medicine N/A N/A
Obstetrics & Gynecology Clinical Medicine 0.52 0
Ophthalmology Clinical Medicine N/A 1.78
Pediatrics Clinical Medicine 0.44 1.64
Pharmacology Clinical Medicine 0.34 0.58
Psychiatry Clinical Medicine 0 1.21
Respiratory Systems Clinical Medicine 0.14 N/A
Surgery Clinical Medicine 0.53 1.90

TOTAL CLINICAL MED 0.31 1.40

General Chemistry Chemistry N/A 0

TOTAL CLINICAL MED /
CHEMISTRY

0.31 1.35

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods
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4. Co-Authorship

Before being awarded RCMI funding, Drew already had a high propensity for co-authoring
papers with other institutions. In its largest subfields, 80% of Pharmacology papers, 78% of
General & Internal Medicine papers, 75% of Surgery papers, and 40% of Cancer papers were co-
authored with other institutions. In other smaller subfields, a large percentage of Drew’s papers
were also co-authored.

After several years of RCMI funding, Drew investigators had increased further the proportion of
papers that they co-authored with researchers at other institutions, with co-authorship rates rising
from 75% to 87%. In 8 out of its 12 RCMI subfields, 100% of Drew’s papers were co-authored
in 1993-97.

TABLE 4 – Degree of Co-Authorship at Charles R. Drew University

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Cancer Clinical Medicine 40 100
Cardiovascular Systems Clinical Medicine 100 100
General & Internal Medicine Clinical Medicine 78 73
Nephrology Clinical Medicine N/A 100
Obstetrics & Gynecology Clinical Medicine 67 100
Ophthalmology Clinical Medicine N/A 91
Pediatrics Clinical Medicine 100 100
Pharmacology Clinical Medicine 80 87
Psychiatry Clinical Medicine 0 100
Respiratory Systems Clinical Medicine 100 100
Surgery Clinical Medicine 75 82

TOTAL CLINICAL MED 75 87

General Chemistry Chemistry N/A 100

TOTAL CLINICAL MED /
CHEMISTRY

75 87

5. Conclusion

After several years of RCMI funding, there were clear changes in the publication patterns of
researchers at Charles R. Drew University of Medicine & Science, although not in terms of the
number of papers published at Drew.  The publication count did increase, but the fractional count
(indicating the relative contribution of Drew researchers) was similar for the periods before and
after RCMI funding.  The major change that occurred was the increase in the quality of the
papers published by researchers at Drew. There were notable increases in the influence of the
journals in which Drew papers appeared as well as in the number of citations that these papers
received. Also, in line with the objectives of the RCMI Program, Drew researchers increased
their (already high) level of co-authorship with other institutions.
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CITY COLLEGE - CUNY

1. Number of Publications

RCMI researchers at City College - CUNY published in a relatively large number of subfields,
particularly after RCMI funding, as shown in Table 1.

TABLE 1 – Number of City College Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Biochemistry & Molecular Biology Biomedical Research 25 (21.75) 47 (30.46) 50 (12)
Biophysics Biomedical Research 15 (8.33) 22 (16.08) 17 (54)
Cell Biology Biomedical Research 4 (2) 9 (4.59) 80 (84)
Genetics & Heredity Biomedical Research 7 (4.5) 6 (3.83) -31 (-32)
Microbiology Biomedical Research 0 (0) 5 (2.65) N/A
Virology Biomedical Research 0 (0) 1 (0.37) N/A

TOTAL BIOMEDICAL RSCH 51 (36.58) 90 (57.98) 41 (27)

Immunology Clinical Medicine 0 (0) 12 (6.71) N/A
Neurology & Neurosurgery Clinical Medicine 9 (6.42) 26 (13.02) 131 (62)

TOTAL CLINICAL MEDICINE 9 (6.42) 38 (19.73) 237 (15)

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

60 (43.0) 128 (77.71) 71 (45)

AVG # PAPERS / YEAR 15.0 25.6 71 (45)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.

Before RCMI funding was granted, City College concentrated far more upon Biomedical
Research than it did on Clinical Medicine. In the period 1981-84, the total number of Biomedical
Research papers published by City College was over five times the number of papers it published
in Clinical Medicine.

The Biomedical Research subfields in which City College was most active before RCMI funding
were Biochemistry & Molecular Biology and Biophysics. These two subfields accounted for
over three-quarters of City College’s Biomedical Research papers over this period. After
receiving RCMI funding, the number of Biochemistry & Molecular papers published by City
College researchers increased markedly, while the number of Biophysics papers increased at a
lower rate. City College researchers also continued to publish in Cell Biology and Genetics &
Heredity, and they began publishing in Microbiology.

In the period before RCMI funding, City College published nine Clinical Medicine papers, all of
which were in Neurology & Neurosurgery. The number of papers it published in this subfield
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increased noticeably after RCMI funding.  Also, City College investigators began publishing in
Immunology during this period, producing a total of 12 papers during 1993-97.

Overall, the number of City College papers published in RCMI subfields increased by 71% after
several years of RCMI funding. This finding is especially relevant because City College’s
publications in non-RCMI subfields declined by 5% over the same period of time (as shown in
Exhibit 25).

2. Journal Influence

The quality of the journals in which City College published after receiving RCMI funding varied
widely across subfields, as shown in Table 2.

TABLE 2 – Influence of the Journals in which City College Published

Subfield Field
Mean RI
1981-84

Mean RI
1993-97

Biochemistry & Molecular Biology Biomedical Research 0.95 0.68
Biophysics Biomedical Research 0.81 0.84
Cell Biology Biomedical Research 0.81 0.59
Genetics & Heredity Biomedical Research 0.69 2.22
Microbiology Biomedical Research N/A 1.19
Virology Biomedical Research N/A 0.23

TOTAL BIOMEDICAL RSCH 0.87 0.83

Immunology Clinical Medicine N/A 0.44
Neurology & Neurosurgery Clinical Medicine 1.00 0.73

TOTAL CLINICAL MEDICINE 1.00 0.62

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0.90 0.75

In its largest Biomedical Research subfield (Biochemistry & Molecular Biology), City College
researchers published in journals of generally lower quality than they had before RCMI, although
the quality of the Biophysics journals in which they remained roughly constant. Perhaps the most
interesting results involve the subfields, Genetics & Heredity and Microbiology. Although City
College published relatively few papers in these subfields in 1993-97, the papers were in highly
influential journals.

In Clinical Medicine, City College published in journals of below average influence in both
Immunology and Neurology & Neurosurgery after several years of RCMI funding.

3. Number of Citations

In Biomedical Research, the papers written by City College researchers after several years of
RCMI funding were cited more frequently than the papers written before RCMI (see Table 3).
This was true in all of its RCMI subfields in Biomedical Research. The most notable increase
was in Biophysics. City College papers in that subfield were cited at a markedly higher rate than
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the norm. Interestingly, although City College published in highly influential Genetics &
Heredity and Microbiology journals, its papers in these subfields were not cited frequently.

The pattern in Clinical Medicine was less positive. City College’s Immunology papers received
very few citations.  Also, although its papers in Neurology & Neurosurgery were cited much
more often than its Immunology papers, they were cited less frequently than the Neurology &
Neurosurgery papers published before RCMI funding was granted.

TABLE 3 – Relative Citation Rates for City College Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*
Biochemistry & Molecular Biology Biomedical Research 0.58 0.62
Biophysics Biomedical Research 0.95 1.27
Cell Biology Biomedical Research 0.21 0.52
Genetics & Heredity Biomedical Research 0.27 0.34
Microbiology Biomedical Research N/A 0.30
Virology Biomedical Research N/A 0

TOTAL BIOMEDICAL RSCH 0.62 0.73

Immunology Clinical Medicine N/A 0.16
Neurology & Neurosurgery Clinical Medicine 1.33 0.70

TOTAL CLINICAL MEDICINE 1.33 0.53

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0.73 0.67

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods

4. Co-Authorship

In Biomedical Research, the co-authorship patterns varied across subfields, as shown in Table 4.
Before receiving RCMI funding, City College investigators co-authored about half of their
papers with researchers at other institutions. In Biochemistry & Molecular Biology, only 24% of
their papers were co-authored. This percentage rose to 62% after several years of RCMI funding.
The opposite pattern occurred in Biophysics, with the percentage of papers that were co-authored
declining from 100% to 67%.

In Clinical Medicine, City College nearly doubled the proportion of papers co-authored with
other institutions. In both Immunology and Neurology & Neurosurgery, at least three-quarters of
City College’s papers were co-authored during 1993-97.
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TABLE 4 – Degree of Co-Authorship at City College

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Biochemistry & Molecular Biology Biomedical Research 24 62
Biophysics Biomedical Research 80 55
Cell Biology Biomedical Research 100 67
Genetics & Heredity Biomedical Research 71 67
Microbiology Biomedical Research N/A 100
Virology Biomedical Research N/A 100

TOTAL BIOMEDICAL RSCH 53 63

Immunology Clinical Medicine N/A 75
Neurology & Neurosurgery Clinical Medicine 44 85

TOTAL CLINICAL MEDICINE 44 82

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

52 69

5. Conclusion

The number of papers published by City College researchers in both Biomedical Research and
Clinical Medicine increased a great deal after the institution received RCMI funding. City
College built upon existing strengths in Biomedical Research, while increasing markedly its
publication rate in Clinical Medicine.

The influence of RCMI funding upon the quality of the papers written by City College authors is
less clear. In some subfields, notably Genetics & Heredity, City College papers were published
in higher quality journals after several years of RCMI funding. However, this pattern was not
repeated across all subfields. Similarly, the number of citations received by City College papers
did not increase overall, although its publications in Biophysics were highly cited.

Investigators at City College also increased their overall propensity to co-author papers with
researchers at other institutions, although there was great variation across subfields. City College
co-authored a greater proportion of its papers in its largest two RCMI subfields (Biochemistry &
Molecular Biology and Neurology & Neurosurgery), while the proportion co-authored in
Biophysics (the third largest subfield) declined.
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CLARK ATLANTA UNIVERSITY

Clark Atlanta University was established as a result of a merger in 1988 between Clark College
and Atlanta University. Publications from both of these institutions are included, along with the
papers written after they merged (these papers are all referred to as Clark Atlanta University
papers).

1.  Number of Publications

Clark Atlanta University researchers have consistently focused on subfields in Biomedical
Research and Chemistry, as shown in Table 1. Before Clark Atlanta received RCMI funding, the
largest of its Biomedical Research subfields was Cell Biology, which accounted for 11 out of the
15 biomedical papers it published during 1981-84. The four remaining papers were in General
Biomedical Research.

Clark Atlanta also published 12 Chemistry papers between 1981 and 1984. These papers were
mainly in General Chemistry and Physical Chemistry, along with a single paper in Organic
Chemistry.

TABLE 1 – Number of Clark Atlanta University Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Cell Biology Biomedical Research 11 (10.5) 1 (0.5) -93 (-96)
General Biomedical Research Biomedical Research 4 (3.17) 2 (0.58) -60 (-85)
Microbiology Biomedical Research 0 (0) 3 (1.58) N/A

TOTAL BIOMEDICAL RES 15 (13.67) 6 (2.66) -68 (-84)

General Chemistry Chemistry 5 (3.67) 5 (4.7) -20 (2)
Organic Chemistry Chemistry 1 (0.25) 13 (8.83) 940 (2725)
Physical Chemistry Chemistry 6 (4.5) 21 (9.63) 180 (71)

TOTAL CHEMISTRY 12 (8.42) 39 (23.16) 160 (120)

TOTAL BIOMEDICAL RES
/ CHEMISTRY

27 (22.09) 45 (25.82) 33 (-6)

AVG # PAPERS / YEAR 6.8 9.0 33 (-6)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.

In Biomedical Research, it appears that RCMI funding did not have a positive influence upon the
number of papers written by Clark Atlanta researchers. In its largest RCMI subfields, the number
of Cell Biology publications declined by 93%, from 11 papers in 1981-84 to only one in 1993-
97, while the number of General Biomedical Research papers fell by 50%. The only increase
came in Microbiology. It seems that this subfield became a new area of interest for Clark
Atlanta, given that it had published no Microbiology papers in the period before RCMI funding
was granted.
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The decline in the number of Biomedical Research papers written by Clark Atlanta was offset by
the increase in its output in Chemistry. The number of Chemistry papers written by Clark Atlanta
rose from 12 in 1981-84, to 39 in 1993-97. The largest increases were in Organic Chemistry and
Physical Chemistry.

Overall, the number of papers written by Clark Atlanta in RCMI subfields rose by 33% after
several years of RCMI funding. This compares favorably with the 17% decrease in the number
of papers published by Clark Atlanta in non-RCMI subfields (see Exhibit 25).

2.  Journal Influence

Although Clark Atlanta did not publish many papers in its Biomedical Research subfields before
RCMI funding, they tended to be in highly influential journals, as shown in Table 2. In Cell
Biology, its largest subfield, Clark Atlanta’s papers were published in journals whose average
influence was more than 50% greater than the average for that subfield. However, in General
Biomedical Research, Clark Atlanta’s papers tended to be in journals of relatively low influence.

Clark Atlanta also published in high quality Chemistry journals before RCMI funding was
awarded. In each of its three RCMI Chemistry subfields, Clark Atlanta published in journals of
above-average influence.

TABLE 2 – Influence of the Journals in which Clark Atlanta University Published

Subfield Field Mean RI 1981-84 Mean RI 1993-97
Cell Biology Biomedical Research 1.53 N/A
General Biomedical Research Biomedical Research 0.10 1.26
Microbiology Biomedical Research N/A 0.56

TOTAL BIOMEDICAL RES 1.24 1.02

General Chemistry Chemistry 1.12 0.24
Organic Chemistry Chemistry 1.10 0.77
Physical Chemistry Chemistry 1.23 1.23

TOTAL CHEMISTRY 1.15 0.72

TOTAL BIOMEDICAL RES
/ CHEMISTRY

1.19 0.76

Journal influence values for the period 1993-97 were only available for two Biomedical
Research subfields – General Biomedical Research and Microbiology. In General Biomedical
Research, the two papers that Clark Atlanta published were in far more influential journals than
the four papers published before RCMI funding was granted. Its Microbiology papers, however,
were published in journals of lesser influence. Overall, the influence of the Biomedical Research
journals in which Clark Atlanta published declined after the award of RCMI funding, although it
did not fall below average.

The influence of the Chemistry journals in which Clark Atlanta published also declined during
this period, falling below the average for Chemistry journals. In particular, Clark Atlanta’s
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papers in General Chemistry were in much less influential journals than the papers it had
published in that subfield prior to the receipt of RCMI funding. The exception to this pattern was
Physical Chemistry, a subfield in which Clark Atlanta continued to publish in highly influential
journals.

3. Number of Citations

In the period before RCMI funding, Clark Atlanta’s Biomedical Research papers were cited very
infrequently, as shown in Table 3. In Cell Biology and General Biomedical Research, Clark
Atlanta’s papers were cited less than 5% as often as expected for those subfields.

Clark Atlanta’s Chemistry papers from 1981-84 were cited more frequently than its Biomedical
Research papers. However, they were still cited less frequently than expected for their subfields.
Clark Atlanta’s most highly cited papers during this period were in Physical Chemistry.

TABLE 3 – Relative Citation Rates for Clark Atlanta University Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*
Cell Biology Biomedical Research 0.04 0.08
General Biomedical Research Biomedical Research 0.02 0.14
Microbiology Biomedical Research N/A 0.36

TOTAL BIOMEDICAL RES 0.03 0.21

General Chemistry Chemistry 0.40 0.41
Organic Chemistry Chemistry 0.37 0.76
Physical Chemistry Chemistry 0.76 0.50

TOTAL CHEMISTRY 0.58 0.61

TOTAL BIOMEDICAL RES
/ CHEMISTRY

0.48 0.56

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods

Clark Atlanta’s Biomedical Research papers published in 1993-95 were cited more frequently
than its papers published before RCMI funding was awarded, particularly in Microbiology.
However, all of Clark Atlanta’s Biomedical Research papers were still cited far less often than
expected.

The number of citations received by Clark Atlanta’s Chemistry papers after several years of
RCMI funding was similar to the number received by its papers before the funding was awarded.
Its papers in Organic Chemistry were the most highly cited after RCMI funding, although they
were still cited less than the average for that subfield.

4.  Co-Authorship
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The most positive change that occurred with respect to Clark Atlanta’s Biomedical Research
publications was the increase in papers co-authored with other institutions, as shown in Table 4.
Before receiving RCMI funding, Clark Atlanta investigators had co-authored less than 20% of
their Biomedical Research papers with researchers at other institutions. In 1993-97, Clark
Atlanta co-authored 83% (five out of six) of its papers with other institutions. However, it should
be noted that this finding is based upon a small number of papers.

Clark Atlanta also increased the percentage of Chemistry papers it co-authored with other
institutions, with its co-authorship rates rising from 50% to 72%. This was largely due to the
sizable increase in the percentage of Physical Chemistry papers that it co-authored with other
institutions.

TABLE 4 – Degree of Co-Authorship at Clark Atlanta University

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Cell Biology Biomedical Research 9 100
General Biomedical Research Biomedical Research 50 100
Microbiology Biomedical Research N/A 67

TOTAL BIOMEDICAL RES 20 83

General Chemistry Chemistry 40 20
Organic Chemistry Chemistry 100 61
Physical Chemistry Chemistry 40 90

TOTAL CHEMISTRY 50 72

TOTAL BIOMEDICAL RES
/ CHEMISTRY

33 73

5.  Conclusion

Clark Atlanta University published relatively few Biomedical Research papers during 1981-84.
This number fell even further during 1993-97, after several years of RCMI funding. The papers
published by Clark Atlanta in the latter period also appeared in less influential journals.
However, its papers written during this period were cited more frequently and a much higher
percentage were co-authored with other institutions.

In Chemistry, Clark Atlanta increased the number of papers it published after several years of
RCMI funding. In particular, the increases indicate a new level of interest in Organic Chemistry
and Physical Chemistry. During 1993-97, Clark Atlanta was publishing its Chemistry papers in
less influential journals than before the receipt of RCMI funding. However, its papers continued
to be cited as frequently as before. Clark Atlanta also increased the number of Chemistry papers
that it co-authored with other institutions.
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FLORIDA A&M UNIVERSITY

1. Number of Publications

RCMI researchers at Florida A&M University published in a large number of Biomedical
Research, Clinical Medicine, and Chemistry subfields, as shown in Table 1.

TABLE 1 – Number of Florida A&M University Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Biochemistry & Molecular Biology Biomedical Research 4 (3.25) 10 (7.53) 100 (85)
General Biomedical Research Biomedical Research 6 (5.5) 7 (6.67) -7 (-3)

TOTAL BIOMEDICAL RSCH 10 (8.75) 17 (14.2) 36 (30)

Addictive Diseases Clinical Medicine 1 (1) 0 (0) -100 (-100)
Cancer Clinical Medicine 1 (1) 1 (0.25) -20 (-80)
Endocrinology Clinical Medicine 3 (3) 0 (0) -100 (-100)
Nephrology Clinical Medicine 0 (0) 1 (0.33) N/A
Neurology & Neurosurgery Clinical Medicine 1 (1) 4 (1.83) 220 (46)
Pharmacology Clinical Medicine 17 (15) 35 (27.37) 65 (46)
Pharmacy Clinical Medicine 7 (6.33) 4 (2) -54 (-75)
Respiratory System Clinical Medicine 0 (0) 1 (0.25) N/A

TOTAL CLINICAL MEDICINE 30 (27.33) 46 (32.03) 23 (-6)

General Chemistry Chemistry 0 (0) 2 (2) N/A
Organic Chemistry Chemistry 0 (0) 5 (4.25) N/A

TOTAL CHEMISTRY 0 (0) 7 (6.25) N/A

TOTAL BIOMEDICAL RSCH /
CLINICAL MED / CHEMISTRY

40 (36.08) 70 (52.48) 40 (16)

AVG # PAPERS / YEAR 10.0 14.0  40 (16)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.

Before RCMI funding, three-quarters of Florida A&M’s papers were in Clinical Medicine,
primarily in Pharmacology and Pharmacy. Biomedical Research was restricted to General
Biomedical Research and Biochemistry & Molecular Biology, and no papers were published in
Chemistry subfields during this period.

After several years of RCMI funding, Florida A&M had increased by two-thirds the number of
papers it published in Pharmacology. This subfield accounted for half of the papers it published
in RCMI subfields during 1993-97. There were also increases in the number of papers it
published in Biochemistry & Molecular Biology and in Neurology & Neurosurgery. On the other
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hand, Florida A&M stopped publishing in Endocrinology, and the number of papers it published
in Pharmacy fell by over 50%.

Florida A&M started publishing in Chemistry after RCMI funding was granted, focusing on two
subfields—General Chemistry and Organic Chemistry. However, the number of papers it
published in both subfields between 1993 and 1997 was small.

Overall, the number of Florida A&M papers published in RCMI subfields increased by 40%
after several years of RCMI funding.  This finding is especially relevant because Florida A&M’s
publications in non-RCMI subfields declined by 23% over the same period of time (as shown in
Exhibit 25).

2. Journal Influence

Before it received RCMI funding, the influence of the journals in which Florida A&M published
its research varied widely across subfields (see Table 2). In Pharmacy, one of its largest
subfields, Florida A&M’s research was published in journals whose influence was well above
the average for that subfield. In other large subfields, notably Pharmacology and Biochemistry &
Molecular Biology, it published in journals whose average influence was less than half the mean
for those subfields.

TABLE 2 – Influence of the Journals in which Florida A&M University Published

Subfield Field
Mean RI
1981-84

Mean RI
1993-97

Biochemistry & Molecular Biology Biomedical Research 0.49 0.63
General Biomedical Research Biomedical Research 0.30 0.19

TOTAL BIOMEDICAL RSCH 0.36 0.41

Addictive Diseases Clinical Medicine N/A N/A
Cancer Clinical Medicine 1.38 0.52
Endocrinology Clinical Medicine 0.13 N/A
Nephrology Clinical Medicine N/A N/A
Neurology & Neurosurgery Clinical Medicine 0.38 1.48
Pharmacology Clinical Medicine 0.30 0.46
Pharmacy Clinical Medicine 1.41 N/A
Respiratory System Clinical Medicine N/A 0.18

TOTAL CLINICAL MEDICINE 0.41 0.49

General Chemistry Chemistry N/A 0.76
Organic Chemistry Chemistry N/A 0.76

TOTAL CHEMISTRY N/A 0.76

TOTAL BIOMEDICAL RSCH /
CLINICAL MED / CHEMISTRY

0.40 0.51
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After several years of RCMI funding, there was an overall increase in the influence of the
journals in which Florida A&M published in both Biomedical Research and Clinical Medicine.
In its two largest subfields (Pharmacology and Biochemistry & Molecular Biology) Florida
A&M published in more influential journals during 1993-97 than it had done prior to receiving
RCMI funding. However, the influence of these journals remained well below the average for
those subfields. It should be noted that the small number of Florida A&M Neurology &
Neurosurgery papers were published in very influential journals. The small number of Chemistry
papers written by Florida A&M authors during this period were published in journals of
somewhat below average influence.

3. Number of Citations

One characteristic common to the papers published by Florida A&M prior to RCMI funding was
the relative lack of citations that they received, as shown in Table 3. Overall, its papers were
cited only one-third as often as expected. There were exceptions to this pattern of low citation,
particularly in Biochemistry & Molecular Biology and Pharmacy. However, in its largest
subfield − Pharmacology − Florida A&M’s papers were cited less than one-fifth as often as the
average for that subfield.

TABLE 3 – Relative Citation Rates for Florida A&M University Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*
Biochemistry & Molecular Biology Biomedical Research 0.73 0.19
General Biomedical Research Biomedical Research 0.13 0.01

TOTAL BIOMEDICAL RSCH 0.37 0.11

Addictive Diseases Clinical Medicine 1.78 N/A
Cancer Clinical Medicine 0.23 0.34
Endocrinology Clinical Medicine 0.23 N/A
Nephrology Clinical Medicine N/A 0.15
Neurology & Neurosurgery Clinical Medicine 0.14 0.14
Pharmacology Clinical Medicine 0.19 0.30
Pharmacy Clinical Medicine 0.57 0.12
Respiratory System Clinical Medicine N/A 0

TOTAL CLINICAL MEDICINE 0.33 0.25

General Chemistry Chemistry N/A 0.28
Organic Chemistry Chemistry N/A 0.31

TOTAL CHEMISTRY 0 0.30

TOTAL BIOMEDICAL RSCH /
CLINICAL MED / CHEMISTRY

0.33 0.22

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods
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It appears that RCMI funding did not have a positive influence on the number of citations
received by Florida A&M’s papers. In fact, its papers written after several years of RCMI
support were cited less frequently in relative terms than those written before RCMI. Surprisingly,
the largest declines were in Biochemistry & Molecular Biology and Pharmacy, subfields that had
been among the more highly cited in the period before RCMI. However, there was an increase in
the number of citations received by Florida A&M’s papers in Pharmacology, suggesting that its
work in that area became more influential. In general, Florida A&M’s Chemistry papers were
cited more often than its Biomedical Research and Clinical Medicine papers in 1993-95,
however, they were still cited much less frequently than expected for their subfields.

4. Co-Authorship

As shown in Table 4, Florida A&M investigators published relatively few papers with
researchers at other institutions before RCMI funding. Overall, 18% of their papers were co-
authored, and in no subfield did the percentage of co-authored papers exceed 25%.

TABLE 4 – Degree of Co-Authorship at Florida A&M University

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Biochemistry & Molecular Biology Biomedical Research 25 40
General Biomedical Research Biomedical Research 17 17

TOTAL BIOMEDICAL RSCH 20 29

Addictive Diseases Clinical Medicine 0 N/A
Cancer Clinical Medicine 0 100
Endocrinology Clinical Medicine 0 N/A
Nephrology Clinical Medicine N/A 100
Neurology & Neurosurgery Clinical Medicine 0 75
Pharmacology Clinical Medicine 24 40
Pharmacy Clinical Medicine 14 100
Respiratory System Clinical Medicine N/A 100

TOTAL CLINICAL MEDICINE 17 50

General Chemistry Chemistry N/A 100
Organic Chemistry Chemistry N/A 20

TOTAL CHEMISTRY N/A 43

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

18 44

After several years of RCMI funding, Florida A&M published a greater percentage of its papers
with other institutions. The percentage of co-authored papers increased to 40% in Pharmacology
and Biochemistry & Molecular Biology, and 100% in four Clinical Medicine subfields, including
Pharmacy. In Chemistry, 43% of Florida A&M’s papers were co-authored with other institutions



G29

in 1993-97. Overall, the proportion of Florida A&M’s papers that were co-authored increased to
44%.

5. Conclusion

Perhaps the most important changes in Florida A&M University’s publications after RCMI
funding were its new interest in Chemistry, and an increased focus upon Pharmacology.
However, its more recent papers in Pharmacology were neither particularly highly cited nor
published in influential journals. This lack of overall influence was also discovered in various
other subfields. The exception may be Neurology & Neurosurgery. Florida A&M published in
influential journals in this area, although its papers in these journals were not cited very
frequently. In terms of co-authorship, the percentage of papers that Florida A&M published with
other institutions increased markedly after it received RCMI funding.
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HOWARD UNIVERSITY

1. Number of Publications

RCMI researchers at Howard University published in a large number of subfields, all of which
were in Clinical Medicine and Biomedical Research. The number of papers published in each
subfield is shown in Table 1.

TABLE 1 – Number of Howard University Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Biochemistry & Molecular Biology Biomedical Research 58 (41.89) 21 (12.83) -71 (-75)
Cell Biology Biomedical Research 14 (8.83) 12 (5.33) -31 (-52)
General Biomedical Research Biomedical Research 18 (13.98) 27 (16.39) 20 (-6)
Genetics & Heredity Biomedical Research 10 (8.17) 7 (3.34) -44 (-67)
Microbiology Biomedical Research 2 (1.25) 5 (1.83) 100 (17)
Parasitology Biomedical Research 1 (0.67) 1 (0.5) -20 (-40)
Physiology Biomedical Research 3 (1.5) 2 (0.83) -46 (-56)

TOTAL BIOMEDICAL RSCH 106 (76.29) 75 (41.05) -43 (-57)

Allergy Clinical Medicine 1 (0.33) 1 (0.33) -20 (-20)
Endocrinology Clinical Medicine 6 (4.83) 3 (1.83) -60 (-70)
Immunology Clinical Medicine 3 (1.83) 10 (4.84) 167 (112)
Neurology & Neurosurgery Clinical Medicine 31 (20.87) 30 (20.16) -23 (-23)
Pharmacology Clinical Medicine 31 (20.07) 34 (22.17) -12 (-12)

TOTAL CLINICAL MEDICINE 72 (47.93) 78 (49.33) -13 (-18)

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

178 (124.22) 153 (90.38) -31 (-42)

AVG # PAPERS / YEAR 44.5 30.6 -31 (-42)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.

In the period before receiving RCMI funding, Howard was active in both Biomedical Research
and Clinical Medicine, publishing almost 200 papers in these fields. The main focus of its
Biomedical Research was in Biochemistry & Molecular Biology, although it also published a
number of papers in General Biomedical Research, Cell Biology, and Genetics & Heredity.

After several years of RCMI funding, the number of Biomedical Research papers published by
Howard had declined by approximately 40%. This was largely the result of the sizable decrease
in the number of Biochemistry & Molecular Biology papers that it published. Of the seven
Biomedical Research subfields, Howard increased its number of papers in only two areas,
General Biomedical Research and Microbiology.
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In Clinical Medicine, Howard was particularly active in Neurology & Neurosurgery and
Pharmacology before RCMI funding was granted. These subfields remained dominant after
several years of RCMI funding, although the average number of papers published each year
decreased in both of these subfields. The most interesting change was in Immunology. After
being granted RCMI funds, Howard increased markedly the number of papers it published in that
subfield.

Overall, Howard’s publications in RCMI subfields declined by 31%, compared to a 12% decline
in non-RCMI subfields (as shown in Exhibit 25).

2. Journal Influence

Table 2 shows the influence of the journals in which Howard published before and after
receiving RCMI funding.

TABLE 2 – Influence of the Journals in which Howard University Published

Subfield Field
Mean RI
1981-84

Mean RI
1993-97

Biochemistry & Molecular Biology Biomedical Research 0.40 1.09
Cell Biology Biomedical Research 0.69 0.41
General Biomedical Research Biomedical Research 0.83 0.67
Genetics & Heredity Biomedical Research 0.52 0.28
Microbiology Biomedical Research 1.07 2.32
Parasitology Biomedical Research 1.97 1.97
Physiology Biomedical Research 0.83 0.68

TOTAL BIOMEDICAL RSCH 0.64 0.83

Allergy Clinical Medicine N/A 0.16
Endocrinology Clinical Medicine 1.03 0.52
Immunology Clinical Medicine 0.55 0.45
Neurology & Neurosurgery Clinical Medicine 1.18 0.92
Pharmacology Clinical Medicine 0.93 0.64

TOTAL CLINICAL MEDICINE 0.92 0.73

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0.76 0.79

Before RCMI, the influence of the Biomedical Research journals varied widely across subfields.
However, it should be noted that in its largest subfields, especially Biochemistry & Molecular
Biology, Howard generally published in journals of lower than average influence. In general,
Howard continued to publish in less influential journals after it received RCMI funding. One
exception was in Biochemistry & Molecular Biology, where Howard published in journals of
much higher influence than it had before RCMI funding.  In addition, Howard published a small
number of Microbiology papers in highly influential journals.

In its two largest Clinical Medicine subfields (Neurology & Neurosurgery and Pharmacology),
Howard published in journals of generally average influence before it received RCMI funding.
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However, after several years of RCMI funding, Howard researchers were publishing in journals
of lower than average influence in all Clinical Medicine subfields, including publications in
Neurology & Neurosurgery and Pharmacology.

3. Number of Citations

Before receiving RCMI funding, the Biomedical Research papers written by Howard researchers
were cited less than expected in almost all subfields (see Table 3). The exception was
Parasitology, but the citation value in that subfield is based upon a single paper. Among its larger
RCMI subfields, particularly low citation rates were found for General Biomedical Research and
Genetics & Heredity. After several years of RCMI funding, Howard’s papers in these two
subfields were cited even less frequently. There was also a marked decline in the number of
citations received by its papers in Biochemistry & Molecular Biology. In overall terms,
Howard’s Biomedical Research papers were cited only half as often after RCMI funding as they
had been before RCMI.

TABLE 3 – Relative Citation Rates for Howard University Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*
Biochemistry & Molecular Biology Biomedical Research 0.73 0.23
Cell Biology Biomedical Research 0.56 0.40
General Biomedical Research Biomedical Research 0.31 0.23
Genetics & Heredity Biomedical Research 0.27 0.16
Microbiology Biomedical Research 0.20 0.63
Parasitology Biomedical Research 1.16 0.58
Physiology Biomedical Research 0.49 0.26

TOTAL BIOMEDICAL RSCH 0.55 0.28

Allergy Clinical Medicine 1.38 0.69
Endocrinology Clinical Medicine 0.55 0.81
Immunology Clinical Medicine 0.07 0.38
Neurology & Neurosurgery Clinical Medicine 1.05 0.86
Pharmacology Clinical Medicine 0.37 0.29

TOTAL CLINICAL MEDICINE 0.69 0.53

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0.61 0.39

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods

Prior to receiving RCMI funding, Howard’s Clinical Medicine papers were cited less than
expected in three out of its five RCMI subfields. Neurology & Neurosurgery, one of its largest
subfields, was a notable exception, with these papers cited slightly more than the average for the
subfield. After several years of RCMI funding, the citation rate increased for two of the five
subfields.  However, in its two largest subfields—Neurology & Neurosurgery and
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Pharmacology—Howard’s papers were cited less frequently than they had been before RCMI
funding was granted.

4. Co-Authorship

Before it received RCMI funding, Howard investigators co-authored approximately half of their
Biomedical Research papers with researchers at other institutions (see Table 4). In the four
largest subfields, they co-authored a slightly higher proportion of papers in Biochemistry &
Molecular Biology and Cell Biology, and a lower proportion of papers in General Biomedical
Research and Genetics & Heredity. After several years of RCMI funding, three-quarters of
Howard’s Biomedical Research papers were co-authored with other institutions. In no subfield
was the proportion of co-authored papers less than two-thirds.

Co-authorship also increased in Clinical Medicine, but to a lesser extent. The overall percentage
of co-authored papers rose from 57% to 64%, largely as a result of the increase in co-authorship
in Immunology and Neurology & Neurosurgery. This was offset slightly by the lower proportion
of co-authored papers in Pharmacology.

TABLE 4 – Degree of Co-Authorship at Howard University

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Biochemistry & Molecular Biology Biomedical Research 53 67
Cell Biology Biomedical Research 64 100
General Biomedical Research Biomedical Research 39 67
Genetics & Heredity Biomedical Research 30 71
Microbiology Biomedical Research 50 100
Parasitology Biomedical Research 100 100
Physiology Biomedical Research 100 100

TOTAL BIOMEDICAL RSCH 51 75

Allergy Clinical Medicine 100 100
Endocrinology Clinical Medicine 33 67
Immunology Clinical Medicine 67 80
Neurology & Neurosurgery Clinical Medicine 55 67
Pharmacology Clinical Medicine 61 56

TOTAL CLINICAL MEDICINE 57 64

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

53 70



G34

5. Conclusion

RCMI funding does not appear to have had a generally positive influence upon the scientific
publications at Howard University. In RCMI subfields, the number of papers written by
researchers at Howard fell markedly from 1981-84 to 1993-97, particularly in Biomedical
Research. Howard’s papers were also published in less influential journals and cited less
frequently after several years of RCMI support.  The findings suggest that the only positive
influence was upon co-authorship. Howard investigators collaborated with researchers at other
institutions on a greater proportion of their papers after receiving RCMI funding.
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HUNTER COLLEGE - CUNY

1. Number of Publications

Both before and after receiving RCMI funding, the main research interests of RCMI
investigators at Hunter College – CUNY were Biomedical Research and Chemistry. Eleven out
of the thirteen RCMI subfields identified were within those fields, as shown in Table 1.

Before RCMI, Hunter’s main Biomedical Research subfields were Biochemistry & Molecular
Biology, General Biomedical Research, and Cell Biology. These three subfields accounted for
85% of the papers it published during 1981-84 in Biomedical Research subfields. After several
years of RCMI funding, Hunter researchers nearly doubled the average number of Biomedical
Research papers they published each year in these three subfields. In particular, there was a large
increase in the number of Biochemistry & Molecular Biology papers written by Hunter
researchers.

TABLE 1 – Number of Hunter College Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Biochemistry & Molecular Biology Biomedical Research 22 (16.58) 64 (38.08) 133 (84)
Biophysics Biomedical Research 0 (0) 4 (4) N/A
Cell Biology Biomedical Research 10 (5.25) 13 (7.26) 4 (11)
General Biomedical Research Biomedical Research 13 (7.67) 23 (13.02) 42 (36)
Genetics & Heredity Biomedical Research 3 (3) 8 (4.5) 113 (20)
Microbiology Biomedical Research 3 (2.33) 4 (1.51) 7 (-48)
Virology Biomedical Research 2 (1) 0 (0) -100 (-100)

TOTAL BIOMEDICAL RSCH 53 (35.83) 116 (68.37) 75 (28)

General Chemistry Chemistry 23 (15.75) 19 (14.55) -34 (-26)
Inorganic & Nuclear Chemistry Chemistry 12 (11) 5 (3.67) -66 (-73)
Organic Chemistry Chemistry 9 (6.2) 21 (17.17) 87 (122)
Physical Chemistry Chemistry 24 (14.58) 28 (17.51) -7 (-4)

TOTAL CHEMISTRY 68 (47.53) 73 (52.9) -14 (-11)

Immunology Clinical Medicine 1 (0.25) 4 (1.75) 220 (460)
Pharmacology Clinical Medicine 4 (1.7) 11 (7.58) 120 (257)

TOTAL CLINICAL MEDICINE 5 (1.95) 15 (9.33) 140 (283)

TOTAL BIOMEDICAL RSCH /
CHEMISTRY / CLINICAL MED

126
(85.31)

204 (130.6) 30 (22)

AVG # PAPERS / YEAR 31.5 40.8 30 (22)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.
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Hunter also published in four Chemistry subfields before RCMI, focusing primarily on General
Chemistry and Physical Chemistry. After several years of RMCI funding, Hunter was publishing
Chemistry papers at a similar rate. Its publications in General Chemistry and Physical Chemistry
continued, and it increased the number of papers it published in Organic Chemistry.

Hunter published only five papers in its two RCMI Clinical Medicine subfields during 1981-84:
Immunology and Pharmacology.  This number increased to 15 papers in 1993-97, largely as a
result of the increase in the number of Pharmacology papers written by Hunter researchers.
However, despite the increases in Clinical Medicine, the vast majority of research at Hunter
remained in Biomedical Research and Chemistry.

Overall, the number of Hunter papers published in RCMI subfields increased by 30% after
several years of RCMI funding.  It should be noted, however, that Hunter’s publications in non-
RCMI subfields increased by 46% over the same period of time (see Exhibit 25).

2. Journal Influence

Before RCMI, Hunter generally published in Biomedical Research journals having slightly
below-average influence, as shown in Table 2. However, its papers in Cell Biology appeared in
highly influential journals, along with the small number of papers it produced in Microbiology.
The Biochemistry & Molecular Biology journals in which it published were generally less
influential. After receiving RCMI funding, Hunter researchers continued to publish in very
influential Cell Biology and Microbiology journals. They also started to publish in more
influential Biochemistry & Molecular Biology journals, suggesting that Hunter’s increasing
focus in this subfield improved its research in terms of both quality and quantity. However, in
General Biomedical Research, Hunter published in less influential journals in 1993-97 than
before RCMI funding was granted.

In the field of Chemistry, Hunter published papers in relatively influential journals before RCMI
funding was awarded. In three subfields (General Chemistry, Inorganic & Nuclear Chemistry,
and Organic Chemistry), Hunter published in journals of above average influence, while its
papers in Physical Chemistry were in journals whose influence was slightly lower than average.
After RCMI funding was awarded, this pattern was reversed. Hunter published in more
influential Physical Chemistry journals, and journals of slightly less influence in the other three
Chemistry subfields.

In Clinical Medicine, Hunter published one paper in a very influential Immunology journal
during 1981-84, but its papers in Pharmacology tended to appear in journals whose influence
was below average for that subfield. After several years of RCMI funding, Hunter researchers
were publishing in less influential Immunology journals and more influential Pharmacology
journals, although they were still below average for both subfields.
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TABLE 2 – Influence of the Journals in which Hunter College Published

Subfield Field
Mean RI
1981-84

Mean RI
1993-97

Biochemistry & Molecular Biology Biomedical Research 0.65 1.08
Biophysics Biomedical Research N/A 1.34
Cell Biology Biomedical Research 1.56 1.66
General Biomedical Research Biomedical Research 0.96 0.73
Genetics & Heredity Biomedical Research 0.52 1.06
Microbiology Biomedical Research 1.50 1.50
Virology Biomedical Research 1.03 N/A

TOTAL BIOMEDICAL RSCH 0.92 1.08

General Chemistry Chemistry 1.26 0.98
Inorganic & Nuclear Chemistry Chemistry 1.10 0.91
Organic Chemistry Chemistry 1.12 1.07
Physical Chemistry Chemistry 0.88 1.20

TOTAL CHEMISTRY 1.07 1.09

Immunology Clinical Medicine 1.49 0.71
Pharmacology Clinical Medicine 0.64 0.77

TOTAL CLINICAL MEDICINE 0.81 0.75

TOTAL BIOMEDICAL RSCH /
CHEMISTRY / CLINICAL MED

0.99 1.07

3. Number of Citations

Before RCMI, the papers written by Hunter researchers were cited less frequently than expected
in all of its RCMI Biomedical Research subfields (see Table 3). After several years of RCMI
funding, Hunter’s papers in General Biomedical Research and Biochemistry & Molecular
Biology were cited more frequently, but still less than the average for their respective subfields.
A greater increase in the number of citations occurred in Cell Biology, with Hunter’s papers in
that subfield being cited 50% more than expected.

Hunter’s Chemistry papers published in 1993-95 were cited more frequently overall than its
papers published prior to RCMI funding, primarily due to an increase in the number of citations
received by its papers in Organic Chemistry and Physical Chemistry. In both of these subfields,
Hunter’s papers published in 1993-95 were cited more than average. The overall increase in
citations was offset slightly by a reduction in citations to Hunter’s papers in General Chemistry
and Inorganic & Nuclear Chemistry.

In Clinical Medicine, Hunter’s papers in Pharmacology and Immunology published in 1993-95
received a larger number of citations than papers in these subfields had received prior to RCMI
funding, although the citation rates were still below average.
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TABLE 3 – Relative Citation Rates for Hunter College Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*
Biochemistry & Molecular Biology Biomedical Research 0.59 0.78
Biophysics Biomedical Research N/A 0.73
Cell Biology Biomedical Research 0.82 1.51
General Biomedical Research Biomedical Research 0.39 0.62
Genetics & Heredity Biomedical Research 0.30 0.40
Microbiology Biomedical Research 0.86 0.82
Virology Biomedical Research 0.32 N/A

TOTAL BIOMEDICAL RSCH 0.57 0.80

General Chemistry Chemistry 1.02 0.62
Inorganic & Nuclear Chemistry Chemistry 0.68 0.16
Organic Chemistry Chemistry 0.72 1.04
Physical Chemistry Chemistry 0.47 1.11

TOTAL CHEMISTRY 0.73 0.94

Immunology Clinical Medicine 0 0.38
Pharmacology Clinical Medicine 0.46 0.80

TOTAL CLINICAL MEDICINE 0.37 0.69

TOTAL BIOMEDICAL RSCH /
CHEMISTRY / CLINICAL MED

0.65 0.84

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods

4. Co-Authorship

Just over half of Hunter’s papers in Biomedical Research were co-authored with other
institutions in the period before RCMI funding was granted (see Table 4). In its largest subfields,
Hunter investigators tended to collaborate with researchers at other institutions in Cell Biology
and General Biomedical Research, and were less likely to co-author papers in Biochemistry &
Molecular Biology. In all of its Biomedical Research subfields, Hunter co-authored a greater
proportion of its papers after receiving RCMI funding.  A noteworthy example is Genetics &
Heredity, in which the co-authorship rate increased from 0% to 87%, suggesting that Hunter was
becoming more a part of a broader research community in that subfield.

In Chemistry, Hunter also co-authored just over half of its papers with other institutions in the
period before RCMI funding was awarded. After several years of RCMI support, the percentage
of Chemistry papers that Hunter co-authored with other institutions fell slightly. This was largely
due to the fall in the percentage of co-authored papers in Organic Chemistry, and smaller
reductions in co-authorship in General Chemistry and Physical Chemistry. These reductions
were offset to some extent by the increase in co-authorship in Inorganic & Nuclear Chemistry.
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In Clinical Medicine, all of Hunter’s papers were co-authored with other institutions in 1981-84,
and the proportion of co-authored papers remained relatively high in 1993-97, averaging 73%.

TABLE 4 – Degree of Co-Authorship at Hunter College

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Biochemistry & Molecular Biology Biomedical Research 36 69
Biophysics Biomedical Research N/A 0
Cell Biology Biomedical Research 80 85
General Biomedical Research Biomedical Research 69 78
Genetics & Heredity Biomedical Research 0 87
Microbiology Biomedical Research 33 100
Virology Biomedical Research 100 N/A

TOTAL BIOMEDICAL RSCH 53 72

General Chemistry Chemistry 57 53
Inorganic & Nuclear Chemistry Chemistry 17 60
Organic Chemistry Chemistry 56 33
Physical Chemistry Chemistry 71 61

TOTAL CHEMISTRY 54 51

Immunology Clinical Medicine 100 100
Pharmacology Clinical Medicine 100 64

TOTAL CLINICAL MEDICINE 100 73

TOTAL BIOMEDICAL RSCH /
CHEMISTRY / CLINICAL MED

56 65

5. Conclusion

After RCMI funding was awarded, the number of Biomedical Research papers published by
Hunter College increased markedly, especially in Biochemistry & Molecular Biology. Hunter’s
papers in Biomedical Research were also cited more frequently and published in more influential
journals. The research undertaken by Hunter in Cell Biology may be of particularly high quality,
given its high values for both of these measures. Hunter was also more likely to co-author its
papers in Biomedical Research after it received RCMI funding.

The number of Chemistry papers written by Hunter authors fell slightly after RCMI funding was
awarded, although there was a notable increase in its number of Organic Chemistry papers.
Hunter’s Chemistry papers were published in journals of similar influence before and after
RCMI funding was awarded, and the overall percentage of co-authored papers remained
relatively unchanged (at approximately 50%). However, there was an increase in the number of
citations received by the Chemistry papers that Hunter published during the latter period.
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In Clinical Medicine, Hunter increased the number of papers it published after it received RCMI
funding, although the number of papers remained relatively small. This finding makes analysis
of the other indicators problematic. The results indicate that the Clinical Medicine papers written
by Hunter researchers were published in journals of similar influence before and after RCMI
funding was granted, but those written in the latter period received more citations.

Overall, the bibliometric analysis findings were very positive for Hunter College.  The institution
produced a much larger number of papers during 1993-97 that were of higher quality than those
published prior to RCMI funding.



G41

MEHARRY MEDICAL COLLEGE

1. Number of Publications

Researchers at Meharry Medical College have published in a relatively large number of subfields
in Clinical Medicine and Biomedical Research. Table 1 shows the number of papers published
by Meharry in these subfields before and after RCMI funding was granted.

TABLE  1 – Number of Meharry Medical College Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Biochemistry & Molecular Biology Biomedical Research 25 (20.83) 44 (32.83) 41 (26)
Cell Biology Biomedical Research 2 (2) 4 (3.2) 60 (28)
General Biomedical Research Biomedical Research 1 (0.5) 7 (4.17) 460 (567)
Genetics & Heredity Biomedical Research 3 (3) 8 (4.01) 113 (7)
Microbiology Biomedical Research 2 (1.33) 4 (2.5) 60 (50)
Parasitology Biomedical Research 0 (0) 4 (4) N/A
Virology Biomedical Research 0 (0) 3 (3) N/A

TOTAL BIOMEDICAL RSCH 33 (27.66) 74 (53.71) 79 (55)

Addictive Diseases Clinical Medicine 0 (0) 3 (1.67) N/A
Cancer Clinical Medicine 0 (0) 4 (2.39) N/A
Immunology Clinical Medicine 3 (1.25) 5 (3.34) 33 (114)
Pharmacology Clinical Medicine 1 (1) 12 (8.73) 860 (598)

TOTAL CLINICAL MEDICINE 4 (2.25) 24 (16.13) 380 (474)

Behavioral Science Psychology 0 (0) 5 (2.9) N/A

TOTAL BIOMEDICAL RSCH /
CLINICAL MED / PSYCHOLOGY

37 (29.91) 103 (72.74) 123 (95)

AVG # PAPERS / YEAR 9.3 20.6 123 (95)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.

Before RCMI, nearly all of Meharry’s publications were in Biomedical Research, with
approximately three-quarters of its papers published in Biochemistry & Molecular Biology
journals. Meharry also produced a small number of papers in other Biomedical Research
subfields. After several years of RCMI funding, there was a marked increase in the average
number of Biomedical Research papers published each year by Meharry researchers, and they
began publishing in two new subfields—Parasitology and Virology.

In Clinical Medicine, there was a notable increase in the number of papers published after
several years of RCMI funding, particularly in Pharmacology. Meharry researchers also started
to publish papers in Cancer and Addictive Diseases, two subfields in which they had produced
no papers during 1981-84.



G42

Overall, the number of Meharry papers published in RCMI subfields increased substantially
(123%) after several years of RCMI funding.  Meharry’s publications in non-RCMI subfields
also increased a similar amount (119%) over the same period of time (as shown in Exhibit 25).

2. Journal Influence

As shown in Table 2, there was an increase in the influence of the journals in which Meharry
published in both Biomedical Research and Clinical Medicine, although their overall influence
remained below average.

TABLE  2 – Influence of the Journals in which Meharry Medical College Published*

Subfield Field
Mean RI
1981-84

Mean RI
1993-97

Biochemistry & Molecular Biology Biomedical Research 0.42 0.78
Cell Biology Biomedical Research 0.54 0.54
Genetics & Heredity Biomedical Research 0.72 1.27
General Biomedical Research Biomedical Research 1.37 0.34
Microbiology Biomedical Research 0.25 0.46
Parasitology Biomedical Research N/A 1.31
Virology Biomedical Research N/A 1.03

TOTAL BIOMEDICAL RSCH 0.54 0.82

Addictive Diseases Clinical Medicine N/A N/A
Cancer Clinical Medicine N/A N/A
Immunology Clinical Medicine 0.60 0.56
Pharmacology Clinical Medicine 0.47 0.65

TOTAL CLINICAL MEDICINE 0.57 0.62

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0.56 0.75

* No figures are calculated for Psychology journals, or for the number of citations received by Psychology papers
(see Table 3), since they are cited by both scientific and social scientific journals.

In the largest subfield (Biochemistry & Molecular Biology), Meharry investigators published in
journals of higher influence than they had before RCMI funding was granted. Although these
journals were below the average for the subfield, Meharry’s papers in Genetics and Heredity and
Parasitology were published in journals of above-average influence.

In Clinical Medicine, although Meharry researchers became much more active in several
subfields, their papers were published in journals of below-average influence.
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3. Citations Received by Meharry Papers

The average citation rates of Meharry’s papers before and after RCMI funding are presented in
Table 3.

TABLE  3 – Relative Citation Rates for Meharry Medical College Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*

Biochemistry & Molecular Biology Biomedical Research 0.29 0.25
Cell Biology Biomedical Research 0.64 0.13
Genetics & Heredity Biomedical Research 0.42 0.11
General Biomedical Research Biomedical Research 0.92 0.23
Microbiology Biomedical Research 1.02 0.40
Parasitology Biomedical Research N/A 1.57
Virology Biomedical Research N/A 0.99

TOTAL BIOMEDICAL RSCH 0.38 0.33

Addictive Diseases Clinical Medicine N/A 2.14
Cancer Clinical Medicine N/A 0.51
Immunology Clinical Medicine 0.62 0.39
Pharmacology Clinical Medicine 0 0.43

TOTAL CLINICAL MEDICINE 0.42 0.55

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0.39 0.41

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods

In the period 1981-84, Meharry’s papers were cited only about 40% as often as the average for
their respective subfields. In the biggest subfield—Biochemistry & Molecular Biology—
Meharry’s papers were cited only 29% as often as the average for that subfield.

Overall, the rate at which Meharry’s papers were cited in other publications remained at about
the same relatively low level after several years of RCMI funding, although there were variations
among the different subfields. For example, the papers published in Addictive Diseases and
Parasitology had very high citation rates.

4. Co-Authorship

The co-authorship patterns associated with Meharry are shown in Table 4. In the period 1981-84,
approximately one-third of its papers were co-authored with other institutions. By 1993-97, the
percentage had risen to nearly 50%.
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TABLE 4 – Degree of Co-Authorship at Meharry Medical College

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Biochemistry & Molecular Biology Biomedical Research 32 46
Cell Biology Biomedical Research 0 25
Genetics & Heredity Biomedical Research 0 75
General Biomedical Research Biomedical Research 100 71
Microbiology Biomedical Research 50 75
Parasitology Biomedical Research N/A 0
Virology Biomedical Research N/A 0

TOTAL BIOMEDICAL RSCH 29 48

Addictive Diseases Clinical Medicine N/A 67
Cancer Clinical Medicine N/A 50
Immunology Clinical Medicine 100 40
Pharmacology Clinical Medicine 0 58

TOTAL CLINICAL MEDICINE 75 49

Behavioral Science Psychology N/A 100

TOTAL BIOMEDICAL RSCH /
CLINICAL MED / PSYCHOLOGY

34 49

5. Conclusion

In terms of publication counts, the number of papers published by Meharry Medical College in
Biomedical Research and Clinical Medicine increased markedly after several years of RCMI
support. The main subfields in which Meharry researchers published during 1993-97 were
Biochemistry & Molecular Biology and Pharmacology.

Meharry investigators also published in increasingly influential journals, and co-authored more
of their papers with researchers at other institutions. However, there was little indication that
Meharry’s more recent papers were cited at a higher rate than those written before RCMI.
Overall, the bibliometric findings suggest that RCMI had a positive influence on the research
undertaken at Meharry.
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MOREHOUSE SCHOOL OF MEDICINE

1. Number of Publications

Morehouse School of Medicine published relatively few papers during 1981-84 in the subfields
shown in Table 1.  Only five papers were published in Biomedical Research, and only eight were
published in Clinical Medicine.

TABLE 1 – Number of Morehouse School of Medicine Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Biochemistry & Molecular Biology Biomedical Research 2 (1.33) 12 (6.88) 380 (314)
General Biomedical Research Biomedical Research 2 (1.67) 3 (3) 20 (44)
Microbiology Biomedical Research 1 (1) 10 (7.33) 700 (486)
Parasitology Biomedical Research 0 (0) 6 (3.2) N/A

TOTAL BIOMEDICAL RSCH 5 (4) 31 (20.41) 396 (308)

Cancer Clinical Medicine 0 (0) 3 (1.72) N/A
Endocrinology Clinical Medicine 4 (1.87) 8 (5.35) 60 (129)
Immunology Clinical Medicine 2 (1.17) 18 (11.8) 620 (707)
Ophthalmology Clinical Medicine 0 (0) 11 (6.75) N/A
Pharmacology Clinical Medicine 2 (0.67) 15 (11.58) 650 (1282)
Respiratory Systems Clinical Medicine 0 (0) 4 (4) N/A
Urology Clinical Medicine 0 (0) 2 (1.47) N/A

TOTAL CLINICAL MEDICINE 8 (3.71) 61 (42.67) 510 (820)

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

13 (7.71) 92 (63.08) 466 (554)

AVG # PAPERS / YEAR 3.3 18.4 466 (554)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.

After several years of RCMI funding, the number of papers published by Morehouse researchers
had increased markedly, spanning a relatively large number of subfields. In Biomedical
Research, there was a marked increase in the number of Biochemistry & Molecular Biology and
Microbiology papers. Morehouse also started to publish papers in Parasitology, a subfield in
which it had not previously been active.

In Clinical Medicine, the number of papers increased dramatically.  There were particularly large
increases in Immunology and Pharmacology, two areas in which Morehouse had been active
before RCMI.  In addition, Morehouse researchers began publishing in several new subfields,
particularly Ophthalmology.
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Overall, the number of Morehouse papers published in RCMI subfields increased remarkably
(466%) after several years of RCMI funding.  Morehouse’s publications in non-RCMI subfields
also increased similarly (449%) over the same period of time (as shown in Exhibit 25).

2. Journal Influence

In 1981-84, the Biomedical Research journals in which Morehouse published were generally of
relatively low influence, whereas the Clinical Medicine journals were of higher influence (see
Table 2).

TABLE 2 – Influence of the Journals in which Morehouse School of Medicine Published

Subfield Field
Mean RI
1981-84

Mean RI
1993-97

Biochemistry & Molecular Biology Biomedical Research 0.31 2.37
General Biomedical Research Biomedical Research 0.15 0.20
Microbiology Biomedical Research N/A 0.79
Parasitology Biomedical Research N/A 1.31

TOTAL BIOMEDICAL RSCH 0.23 1.38

Cancer Clinical Medicine N/A 0.52
Endocrinology Clinical Medicine 1.12 1.17
Immunology Clinical Medicine 0.28 0.36
Ophthalmology Clinical Medicine N/A 2.17
Pharmacology Clinical Medicine 1.11 0.80
Respiratory Systems Clinical Medicine N/A 1.58
Urology Clinical Medicine N/A N/A

TOTAL CLINICAL MEDICINE 0.91 0.96

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0.68 1.11

After several years of RCMI funding, Morehouse published in far more influential Biomedical
Research journals than it had done previously. The papers Morehouse published in Biochemistry
& Molecular Biology were in particularly influential journals, as were its papers in Parasitology.
In its other fast-growing subfield—Microbiology—Morehouse published in journals whose
influence was somewhat below the average for that subfield.

Morehouse also continued to publish in relatively influential journals in Clinical Medicine after
it received RCMI funding. Its papers in Endocrinology continued to be published in journals of
above-average influence, although the influence of the Pharmacology journals in which it
published fell. It should also be noted that in Ophthalmology and Respiratory Systems, two of
the subfields in which Morehouse became active after RCMI funding was awarded, Morehouse
published in journals whose influence was well above the average for those subfields.
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3. Number of Citations

As in the case of journal influence, the number of citations received by Morehouse’s papers
before RCMI funding was awarded differed between Biomedical Research and Clinical
Medicine (see Table 3). In Biomedical Research, Morehouse’s papers were cited extremely
infrequently, while its papers in Clinical Medicine received more citations. However, there were
no subfields in either Biomedical Research or Clinical Medicine in which Morehouse’s papers
were cited more than the average.

TABLE 3 – Relative Citation Rates for Morehouse School of Medicine Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*
Biochemistry & Molecular Biology Biomedical Research 0 0.30
General Biomedical Research Biomedical Research 0.17 0
Microbiology Biomedical Research 0 1.06
Parasitology Biomedical Research N/A 1.89

TOTAL BIOMEDICAL RSCH 0.07 0.82

Cancer Clinical Medicine N/A 0.26
Endocrinology Clinical Medicine 0.68 0.23
Immunology Clinical Medicine 0.55 0.49
Ophthalmology Clinical Medicine N/A 0.51
Pharmacology Clinical Medicine 0.85 0.47
Respiratory Systems Clinical Medicine N/A 0.21
Urology Clinical Medicine N/A 0

TOTAL CLINICAL MEDICINE 0.69 0.41

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0.45 0.55

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods

After several years of RCMI funding, the number of citations received by Morehouse’s
Biomedical Research papers had risen sharply, particularly in Microbiology and Parasitology.
However, the Clinical Medicine papers written by researchers at Morehouse actually received
fewer citations than papers written before RCMI funding was awarded. Overall, there was a
modest increase in the citation rate of Morehouse publications.

4. Co-Authorship

A surprising finding involved co-authorship. Before RCMI, Morehouse investigators co-
authored nearly 70% of their papers with researchers at other institutions, especially in Clinical
Medicine (see Table 4).  After several years of RCMI funding, only about half of Morehouse’s
papers were co-authored, due primarily to a marked reduction in the co-authorship of its Clinical
Medicine papers.  There was, however, an increase in the co-authorship of Biomedical Research
papers, particularly in two subfields—Parasitology and Biochemistry & Molecular Biology.
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TABLE 4 – Degree of Co-Authorship at Morehouse School of Medicine

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Biochemistry & Molecular Biology Biomedical Research 50 75
General Biomedical Research Biomedical Research 50 0
Microbiology Biomedical Research 0 50
Parasitology Biomedical Research N/A 83

TOTAL BIOMEDICAL RSCH 40 61

Cancer Clinical Medicine N/A 0
Endocrinology Clinical Medicine 75 50
Immunology Clinical Medicine 100 56
Ophthalmology Clinical Medicine N/A 64
Pharmacology Clinical Medicine 100 47
Respiratory Systems Clinical Medicine N/A 0
Urology Clinical Medicine N/A 100

TOTAL CLINICAL MEDICINE 87 49

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

69 53

5. Conclusion

Overall, there was nearly a five-fold increase in the number of papers that Morehouse School of
Medicine published in RCMI subfields after several years of RCMI funding. Large increases
occurred in both Biomedical Research and Clinical Medicine—in existing subfields as well as
areas in which Morehouse had not previously been active.

Morehouse also published in more influential journals after several years of RCMI funding,
particularly in Biomedical Research. The Biomedical Research papers written by Morehouse
researchers during 1993-95 were also cited much more frequently than those written before
RCMI funding was granted.

The only area that did not change in the anticipated direction was co-authorship.  Specifically,
the percentage of Clinical Medicine papers that Morehouse investigators co-authored with
researchers at other institutions declined after RCMI funding was awarded. Overall, the
bibliometric findings suggest that RCMI had a positive influence on both the quantity and quality
of research undertaken at Morehouse, especially in Biomedical Research.
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PONCE SCHOOL OF MEDICINE

1. Number of Publications

In the four years before RCMI funding, researchers at Ponce School of Medicine published only
one paper in the subfields that would become the focus of their RCMI program (see Table 1).
This paper was in General Biomedical Research.

TABLE 1 – Number of Ponce School of Medicine Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Biochemistry & Molecular Biology Biomedical Research 0 (0) 3 (2) N/A
General Biomedical Research Biomedical Research 1 (1) 1 (1) -20 (-20)

TOTAL BIOMEDICAL RSCH 1 (1) 4 (3) 220 (140)

Immunology Clinical Medicine 0 (0) 4 (3.33) N/A

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

1 (1) 8 (6.33) 540 (406)

AVG # PAPERS / YEAR 0.3 1.6 540 (406)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.

After several years of RCMI funding, Ponce investigators were publishing in an additional
subfield, Biochemistry & Molecular Biology and Immunology. Nevertheless, they published a
total of only eight papers during 1993-97.

Overall, the number of Ponce papers published in RCMI subfields increased by 540% after
several years of RCMI funding, not surprisingly since only one paper was published in 1981-84.
The finding is relevant, however, because Ponce’s publications in non-RCMI subfields declined
by 54% over the same period of time (as shown in Exhibit 25).

2. Journal Influence

As shown in Table 2, the single paper published by Ponce in the period before it received RCMI
funding was published in Science, a journal of above-average influence. Although more papers
were written by Ponce researchers after RCMI funding,  they were published in less influential
journals. The Biomedical Research journals in which Ponce researchers published were only
25% as influential as expected for their subfield. Similarly, in Clinical Medicine, Ponce
published Immunology papers in journals whose influence was well below the average for that
subfield.
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TABLE 2 – Influence of Journals in which Ponce School of Medicine Published

Subfield Field
Mean RI
1981-84

Mean RI
1993-97

Biochemistry & Molecular Biology Biomedical Research N/A 0.27
General Biomedical Research Biomedical Research 1.38 0.21

TOTAL BIOMEDICAL RSCH 1.38 0.25

Immunology Clinical Medicine N/A 0.55

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

1.38 0.37

3. Number of Citations

Citations of Ponce papers (shown in Table 3) followed a pattern similar to journal influence. The
single paper published before RCMI funding was cited relatively frequently, but papers
published after several years of RCMI funding were cited much less often. In particular, the four
Biochemistry & Molecular Biology papers had an extremely low citation rate.

TABLE 3 – Relative Citation Rates for Ponce School of Medicine Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*
Biochemistry & Molecular Biology Biomedical Research N/A 0.03
General Biomedical Research Biomedical Research 0.87 0.15

TOTAL BIOMEDICAL RSCH 0.87 0.05

Immunology Clinical Medicine N/A 0.36

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0.87 0.21

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods

4. Co-Authorship

After several years of RCMI funding, Ponce investigators were co-authoring a relatively high
proportion of their papers with researchers at other institutions, as shown in Table 4. Two of their
four papers in Immunology were co-authored, as were two of their three Biochemistry &
Molecular Biology papers.
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TABLE 4 – Degree of Co-Authorship at Ponce School of Medicine

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Biochemistry & Molecular Biology Biomedical Research N/A 67
General Biomedical Research Biomedical Research 0 0

/TOTAL BIOMEDICAL RSCH 0 50

Immunology Clinical Medicine N/A 50

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0 50

5. Conclusion

Ponce School of Medicine published very few papers in RCMI subfields either before or after it
received RCMI funding, making it difficult to analyze in detail the various publication
indicators. Nevertheless, it is clear that Ponce increased its publication rate, notably in
Immunology and in Biochemistry & Molecular Biology. Also, Ponce investigators were
successful in co-authoring a reasonably high proportion of papers in these subfields with
researchers at other institutions.
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TEXAS SOUTHERN UNIVERSITY

1. Number of Publications

RCMI investigators at Texas Southern University published in relatively few Biomedical
Research and Clinical Medicine subfields, both before and after receiving RCMI funding. They
concentrated mainly upon a single Biomedical Research subfield (Biochemistry & Molecular
Biology) and two Clinical Medicine subfields (Pharmacology and Hygiene & Public Health), as
shown in Table 1.

TABLE 1 – Number of Texas Southern University Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Biochemistry & Molecular Biology Biomedical Research 2 (0.58) 7 (7) 180 (860)

Hygiene & Public Health Clinical Medicine 0 (0) 2 (0.58) N/A
Pharmacology Clinical Medicine 4 (1.75) 6 (3.78) 20 (73)

TOTAL CLINICAL MEDICINE 4 ( ) 8 ( ) 20 ( )

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

6 (2.33) 15 (11.36) 100 (290)

AVG # PAPERS / YEAR 1.5 3.0 100 (290)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.

Before RCMI funding was granted, Texas Southern researchers published only six papers in the
subfields listed in Table 1. This number increased to 15 in 1993-97—a large increase in relative,
if not absolute, terms. The subfield showing the largest increase was Biochemistry & Molecular
Biology.  Overall, Texas Southern’s publications in RCMI subfields increased by 100%,
compared to a 124% increase in non-RCMI subfields (as shown in Exhibit 25).

The fractional publication counts are also of interest. In both Biochemistry & Molecular Biology
and Pharmacology, the fractional counts rose more than the whole counts. In particular, the
seven Biochemistry & Molecular Biology papers published in 1993-97 were written solely by
Texas Southern authors.

2. Journal Influence

Due to the small number of papers published in 1981-84, the influence of the journals in which
the papers were published was only calculable for Pharmacology. As shown in Table 2, the
average influence of the Pharmacology journals in which Texas Southern published in this
period was only about one-third the average for that subfield.

In the period 1993-97, Texas Southern researchers published in Pharmacology journals of higher
influence than they had prior to RCMI funding. Most notably, two papers were published in
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highly influential Hygiene & Public Health journals. However, the increased focus of Texas
Southern upon Biochemistry & Molecular Biology did not result in the publication of papers in
influential journals.

TABLE 2 – Influence of the Journals in which Texas Southern University Published

Subfield Field Mean RI
1981-84

Mean RI
1993-97

Biochemistry & Molecular Biology Biomedical Research N/A 0.28

Hygiene & Public Health Clinical Medicine N/A 2.05
Pharmacology Clinical Medicine 0.36 0.47

TOTAL CLINICAL MEDICINE 0.36 1.10

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0.36 0.63

3. Citations Received by Texas Southern Papers

Before RCMI funding was awarded to Texas Southern, its papers were cited relatively
infrequently. Neither of the two papers it published in Biochemistry & Molecular Biology were
cited in the first three years after their publication, and the four Pharmacology papers were cited
only half as often as might be expected for that subfield.

It appears that RCMI funding had relatively little influence on the number of citations received
by Texas Southern papers. In Biochemistry & Molecular Biology, the relative citation rate
increased, but its papers were nevertheless cited only one-third as often as the average rate for
papers in that subfield. In the two Clinical Medicine subfields, Texas Southern’s papers were
cited only half as often as the average rate.

TABLE 3 – Relative Citation Rates for Texas Southern University Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*
Biochemistry & Molecular Biology Biomedical Research 0 0.33

Hygiene & Public Health Clinical Medicine N/A 0.57
Pharmacology Clinical Medicine 0.54 0.54

TOTAL CLINICAL MEDICINE 0.54 0.55

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0.36 0.45

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods
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4. Co-Authorship

In the period 1981-84, all of Texas Southern’s papers were co-authored with other institutions.
After receiving RCMI funding, the proportion of papers that Texas Southern co-authored in these
subfields fell markedly, from 100% to 33%, in contrast to the increasing co-authorship rates at
the national level.  As mentioned earlier, all seven Biochemistry & Molecular Biology papers
published by Texas Southern during 1993-97 were written solely by Texas Southern
investigators.

TABLE 4 – Degree of Co-Authorship at Texas Southern University

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Biochemistry & Molecular Biology Biomedical Research 100 0

Hygiene & Public Health Clinical Medicine N/A 100
Pharmacology Clinical Medicine 100 50
TOTAL CLINICAL MEDICINE 100 62

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

100 33

5. Conclusion

Researchers at Texas Southern University published very few scientific papers, both before and
after RCMI funding was awarded. Although there was a definite increase in the publication
count, the other findings should be interpreted with caution due to the small number of papers.

Results suggest that in Biochemistry & Molecular Biology and Pharmacology, Texas Southern
continued to publish papers in journals of relatively low influence. These papers were also cited
relatively infrequently. However, its two papers in Hygiene & Public Health were published in
highly influential journals. With regard to co-authorship, Texas Southern investigators published
a much lower proportion of their papers with researchers at other institutions after several years
of RCMI funding.
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TUSKEGEE UNIVERSITY

1.  Number of Publications

The number of subfields in which investigators at Tuskegee University published nearly doubled
between 1981-84 and 1993-97, and covered both Biomedical Research and Clinical Medicine
(see Table 1).

TABLE 1 – Number of Tuskegee University Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Anatomy & Morphology Biomedical Research 2 (1) 2 (1.75) -20 (40)
Biochemistry & Molecular Biology Biomedical Research 0 (0) 2 (0.92) N/A
Cell Biology Biomedical Research 0 (0) 1 (1) N/A
Genetics & Heredity Biomedical Research 0 (0) 6 (3.92) N/A
Microbiology Biomedical Research 0 (0) 3 (0.72) N/A
Microscopy Biomedical Research 2 (1.5) 0 (0) -100 (-100)

TOTAL BIOMEDICAL RSCH 4 (2.5) 14 (8.31) 180 (166)

Pathology Clinical Medicine 1 (1) 1 (0.5) 0 (-50)
Pharmacology Clinical Medicine 3 (3) 6 (4.5) 100 (50)
Tropical Medicine Clinical Medicine 0 (0) 1 (0.25) N/A
Veterinary Medicine Clinical Medicine 35 (29.83) 25 (13.85) -29 (-54)

TOTAL CLINICAL MEDICINE 39 (33.83) 33 (19.10) -32 (-55)

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

43 (36.33) 47 (27.41) -13 (-40)

AVG # PAPERS / YEAR 10.8 9.4 -13 (-40)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.

In 1981-84, before receiving RCMI support, research at Tuskegee was dominated by Veterinary
Medicine. This subfield accounted for over 80% of Tuskegee’s papers in the subfields listed in
Table 1. Tuskegee researchers also produced a small number of papers in Anatomy &
Morphology, Microscopy, Pharmacology, and Pathology.

In 1993-97, Tuskegee published in six Biomedical Research subfields, four of which were new
areas (notably Genetics & Heredity). In Clinical Medicine, Tuskegee doubled the number of
papers it published in Pharmacology. However, in its largest subfield—Veterinary Medicine—
the number of papers published by Tuskegee fell markedly.

Overall, Tuskegee’s publications in RCMI subfields declined by 13%, compared to an even
greater (31%) decline in non-RCMI subfields (as shown in Exhibit 25).
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2.  Journal Influence

Before it received RCMI funding, Tuskegee published in journals that were of generally average
influence. Their Veterinary Medicine papers, however, were published in journals of above-
average influence, as shown in Table 2.

TABLE 2 – Influence of the Journals in which Tuskegee University Published

Subfield Field Mean RI
1981-84

Mean RI
1993-97

Anatomy & Morphology Biomedical Research 0.85 0.85
Biochemistry & Molecular Biology Biomedical Research N/A N/A
Cell Biology Biomedical Research N/A N/A
Genetics & Heredity Biomedical Research N/A 0.67
Microbiology Biomedical Research N/A 0.52
Microscopy Biomedical Research N/A N/A

TOTAL BIOMEDICAL RSCH 0.85 0.64

Pathology Clinical Medicine 0.61 0.82
Pharmacology Clinical Medicine 0.83 0.47
Tropical Medicine Clinical Medicine N/A 1.09
Veterinary Medicine Clinical Medicine 1.15 0.97

TOTAL CLINICAL MEDICINE 1.09 0.87

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

1.05 0.80

After several years of RCMI funding, Tuskegee researchers were publishing in journals of
somewhat lower influence, primarily due to the publications in the new subfields they were
pursuing. It continued to publish in relatively influential Veterinary Medicine and Anatomy &
Morphology journals.

3. Number of Citations

Overall, the papers written by Tuskegee authors in the period before it received RCMI funding
were cited less than half as often as expected (see Table 3). Tuskegee’s papers in Veterinary
Medicine were cited about 40% as frequently as expected for that subfield.

Results showed that Tuskegee’s papers were cited somewhat more frequently in 1993-95, but the
citation rate remained below average. In Veterinary Medicine, Tuskegee’s papers were cited
considerably more often, although still less than expected for that subfield. However, in
Pharmacology (one of its larger subfields), the number of citations declined after RCMI funding
was awarded. It should be noted that although researchers at Tuskegee wrote only one paper in
Tropical Medicine, this paper was very highly cited.
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TABLE 3 – Relative Citation Rates for Tuskegee University Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*
Anatomy & Morphology Biomedical Research 0.63 0.38
Biochemistry & Molecular Biology Biomedical Research N/A 0.08
Cell Biology Biomedical Research N/A 0.09
Genetics & Heredity Biomedical Research N/A 0.21
Microbiology Biomedical Research N/A 0.32
Microscopy Biomedical Research 0 N/A

TOTAL BIOMEDICAL RSCH 0.31 0.23

Pathology Clinical Medicine 0.16 0.16
Pharmacology Clinical Medicine 0.26 0.03
Tropical Medicine Clinical Medicine N/A 1.91
Veterinary Medicine Clinical Medicine 0.42 0.74

TOTAL CLINICAL MEDICINE 0.40 0.68

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0.42 0.52

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods

4. Co-Authorship

As shown in Table 4, Tuskegee investigators published less than 30% of their papers with
researchers at other institutions before RCMI funding.

TABLE 4 – Degree of Co-Authorship at Tuskegee University

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Anatomy & Morphology Biomedical Research 100 50
Biochemistry & Molecular Biology Biomedical Research N/A 100
Cell Biology Biomedical Research N/A 0
Genetics & Heredity Biomedical Research N/A 67
Microbiology Biomedical Research N/A 100
Microscopy Biomedical Research 50 N/A

TOTAL BIOMEDICAL RSCH 75 71

Pathology Clinical Medicine 0 100
Pharmacology Clinical Medicine 0 50
Tropical Medicine Clinical Medicine N/A 100
Veterinary Medicine Clinical Medicine 29 68

TOTAL CLINICAL MEDICINE 26 67

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

29 68



G58

This result is due primarily to the low proportion of Veterinary Medicine papers co-authored
with other institutions.

Co-authorship increased substantially at Tuskegee after several years of RCMI funding.  During
1993-97, over two-thirds of its Veterinary Medicine papers were co-authored with other
institutions. A similar pattern occurred in most of its other subfields.

5. Conclusion

A key finding for Tuskegee University was the increase in the number of subfields in which it
published after receiving RCMI funding.  Before RCMI, research at Tuskegee was dominated by
Veterinary Medicine. This remained the largest subfield after several years of RCMI funding, but
researchers at Tuskegee also began publishing in several other subfields (particularly Genetics
and Heredity) and increased their publications in Pharmacology.

Regarding the quality of the papers written by Tuskegee researchers, no clear pattern emerged.
After several years of RCMI funding, Tuskegee researchers were publishing in less influential
journals, but their papers were cited more frequently. The results regarding co-authorship are
clearer. After receiving RCMI funding, Tuskegee increased the percentage of papers co-authored
with other institutions in almost all of its subfields.



G59

UNIVERSIDAD CENTRAL DEL CARIBE

1. Number of Publications

Universidad Central del Caribe published very few papers before RCMI. During the four years
before it received RCMI funding, it published only two papers in areas that would later be
pursued by its RCMI investigators, as shown in Table 1. These papers were both in the Clinical
Medicine subfield of Neurology & Neurosurgery.

TABLE 1 – Number of Universidad Central del Caribe Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Biochemistry & Molecular Biology Biomedical Research 0 (0) 4 (3) N/A
General Biomedical Research Biomedical Research 0 (0) 1 (0.33) N/A

TOTAL BIOMEDICAL RSCH 0 (0) 5 (3.33) N/A

Neurology & Neurosurgery Clinical Medicine 2 (2) 8 (5.7) 220 (128)
Pharmacology Clinical Medicine 0 (0) 2 (0.58) N/A

TOTAL CLINICAL MEDICINE 2 (2) 10 (6.28) 300 (151)

Behavioral Science Psychology 0 (0) 1 (0.67) N/A

TOTAL BIOMEDICAL RSCH/
CLINICAL MED/PSYCHOLOGY

2 (2) 16 (10.28) 540 (311)

AVG # PAPERS / YEAR 0.5 3.2 540 (311)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.

After receiving RCMI funding, UC Caribe became active in a few more Biomedical Research
and Clinical Medicine subfields. Its main focus in Biomedical Research was upon Biochemistry
& Molecular Biology, while in Clinical Medicine there was increasing concentration upon
Neurology & Neurosurgery. There was also one paper published in Behavioral Science.
Although the increase in the number of papers since the receipt of RCMI funding is small in
absolute terms, it represents a marked increase in relative terms.

Overall, the number of UC Caribe papers published in RCMI subfields increased by 540% after
several years of RCMI funding, not surprisingly since only two papers were published in 1981-
84. The finding is relevant, however, because UC Caribe’s small number of publications in non-
RCMI subfields increased at a lower rate (260%) over the same period of time (see Exhibit 25).
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2. Journal Influence

Information on the influence of the journals in which Unversidad Central published was not
available for the two papers published before RCMI funding.

The relative influence of the journals in which UC Caribe published in 1993-97 differs markedly
between Biomedical Research and Clinical Medicine. In Biomedical Research, UC Caribe
tended to publish in journals of below-average influence, while in Clinical Medicine, the journals
in which it published approximated the average for their subfields. The influence of the journals
in Neurology & Neurosurgery subfield is of particular interest. As shown in Table 1, UC Caribe
published an increasing number of papers in this subfield after RCMI funding was granted. Table
2 reveals that these papers were published in journals of above-average influence.

TABLE 2 – Influence of the Journals in which Universidad Central del Caribe Published

Subfield Field
Mean RI
1981-84

Mean RI
1993-97

Biochemistry & Molecular Biology Biomedical
Research

N/A 0.53

General Biomedical Research Biomedical
Research

N/A 0.19

TOTAL BIOMEDICAL RSCH N/A 0.47

Neurology & Neurosurgery Clinical Medicine N/A 1.08
Pharmacology Clinical Medicine N/A 0.97

TOTAL CLINICAL MEDICINE N/A 1.06

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

N/A 0.86

3. Number of Citations

The two papers published by UC Caribe before RCMI funding was granted were cited very
infrequently, as shown in Table 3. On average, they were cited less than 10% as often as
expected for papers in their subfield. Further analysis revealed that the two papers received a
total of only one citation between them in the first three years after publication.

After several years of RCMI funding, UC Caribe’s papers in Neurology & Neurosurgery were
cited at a higher rate than in 1981-84, but all of its papers were still cited far less frequently than
might be expected.
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TABLE 3 – Relative Citation Rates for Universidad Central del Caribe Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*
Biochemistry & Molecular Biology Biomedical

Research
N/A 0.44

General Biomedical Research Biomedical
Research

N/A 0.05

TOTAL BIOMEDICAL RSCH N/A 0.36

Neurology & Neurosurgery Clinical Medicine 0.07 0.34
Pharmacology Clinical Medicine N/A 0.08

TOTAL CLINICAL MEDICINE 0.07 0.29

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

0.07 0.31

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods

4. Co-Authorship

In the period before receiving RCMI funding, none of UC Caribe’s papers were co-authored with
other institutions. However, after several years of funding, over two-thirds of its papers were
written in conjunction with researchers at other institutions. This suggests that RCMI support
may have encouraged researchers at UC Caribe to collaborate with other investigators carrying
out similar research.

TABLE 4 – Degree of Co-Authorship at Universidad Central del Caribe

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Biochemistry & Molecular Biology Biomedical Research N/A 50
General Biomedical Research Biomedical Research N/A 100

TOTAL BIOMEDICAL RSCH N/A 60

Neurology & Neurosurgery Clinical Medicine 0 62
Pharmacology Clinical Medicine N/A 100

TOTAL CLINICAL MEDICINE 0 70

Behavioral Science Psychology N/A 100

TOTAL BIOMEDICAL RSCH /
CLINICAL MED / PSYCHOLOGY

0 69
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5. Conclusion

Although Universidad Central del Caribe increased its publication rate substantially after several
years of RCMI funding, only a small number of papers were published in its RCMI subfields.
Due to the small numbers of papers, the other indicators should be approached with caution.

The results suggest that UC Caribe published in good quality Clinical Medicine journals during
1993-97, but lower quality Biomedical Research journals. Unfortunately, the number of citations
received by its papers in all of the subfields remained well below average. The most interesting
result concerns co-authorship. After receiving RCMI funding, UC Caribe investigators increased
markedly the proportion of papers they published with researchers at other institutions.
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UNIVERSITY OF HAWAII AT MANOA

1. Number of Publications

The University of Hawaii at Manoa is the largest institution in the RCMI study in terms of
publication counts. Its RCMI investigators have published in a wide range of Biomedical
Research, Clinical Medicine, and Psychology subfields, as shown in Table 1.  They also
published in other subfields (including Virology and Biochemistry & Molecular Biology) which
were not included in the analysis because they represented less than 10% of the institution’s total
publications in these particular areas.

TABLE 1 – Number of University of Hawaii Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Biophysics Biomedical Research 2 (2) 7 (4.75) 180 (90)
Cell Biology Biomedical Research 46 (39.33) 27 (19.62) -53 (-60)
Genetics & Heredity Biomedical Research 96 (69.13) 56 (31.46) -54 (-63)

TOTAL BIOMEDICAL RSCH 144 (110.46) 90 (55.83) -50 (-59)

Addictive Diseases Clinical Medicine 3 (1.07) 2 (2) -46 (50)
Cardiovascular Systems Clinical Medicine 11 (8.83) 22 (8.13) 60 (-26)
Endocrinology Clinical Medicine 20 (17.83) 29 (15.78) 16 (-29)
Geriatrics Clinical Medicine 7 (6.33) 5 (1.83) -42 (-77)
Neurology & Neurosurgery Clinical Medicine 23 (16.18) 40 (21.48) 39 (6)
Obstetrics & Gynecology Clinical Medicine 7 (4.57) 9 (3.95) 2 (-31)
Respiratory Systems Clinical Medicine 4 (1.7) 5 (2.25) 0 (6)

TOTAL CLINICAL MEDICINE 75 (56.51) 112 (55.42) 19 (-22)

Behavioral Science Psychology 29 (25.33) 25 (15.83) -31 (-50)
Experimental Psychology Psychology 22 (20.33) 19 (14.17) -31 (-44)

TOTAL PSYCHOLOGY 51 (45.67) 44 (30) -31 (-47)

TOTAL BIOMEDICAL RSCH /
CLINICAL MED / PSYCHOLOGY

270 (212.64) 246 (141.25) -27 (-47)

AVG # PAPERS / YEAR 67.5 49.2 -27 (-47)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.

In Biomedical Research, Hawaii concentrated chiefly upon on two subfields before it received
RCMI funding—Genetics & Heredity and Cell Biology. It was very active in both of these
subfields, and together they accounted for over half of its papers in RCMI subfields. In 1993-97,
after several years of RCMI funding, Hawaii published fewer papers in these areas, with the
publication counts in both subfields declining by over 50%. The publication counts also fell, to a
lesser extent, in the two Psychology subfields—Behavioral Science and Experimental
Psychology.
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In Clinical Medicine, RCMI investigators at the University of Hawaii at Manoa published in
seven subfields, the largest of which were Neurology & Neurosurgery, Endocrinology, and
Cardiovascular Systems. In each of these three subfields, Hawaii increased its publication count
after several years of RCMI funding. The largest increases were in Cardiovascular Systems and
Neurology & Neurosurgery. It thus appears that after several years of RCMI funding, Hawaii’s
RCMI researchers had shifted their emphasis away from Biomedical Research and toward
Clinical Medicine.

Overall, Hawaii’s publications in RCMI subfields declined by 27%, compared to a 19% increase
in non-RCMI subfields (as shown in Exhibit 25).

2. Journal Influence

Before it received RCMI funding, Hawaii published in highly influential journals in several
subfields, as shown in Table 2.

TABLE 2 – Influence of the Journals in which University of Hawaii Published

Subfield Field
Mean RI
1981-84

Mean RI
1993-97

Biophysics Biomedical Research 1.34 1.08
Cell Biology Biomedical Research 1.82 1.67
Genetics & Heredity Biomedical Research 0.77 0.65

TOTAL BIOMEDICAL RSCH 1.02 1.00

Addictive Diseases Clinical Medicine 1.09 1.54
Cardiovascular Systems Clinical Medicine 0.60 0.93
Endocrinology Clinical Medicine 1.04 0.80
Geriatrics Clinical Medicine 0.94 0.80
Neurology & Neurosurgery Clinical Medicine 1.05 0.95
Obstetrics & Gynecology Clinical Medicine 0.57 0.92
Respiratory Systems Clinical Medicine 1.35 0.71

TOTAL CLINICAL MEDICINE 0.94 0.90

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

1.00 0.94

Its particular strength in Biomedical Research was in Cell Biology. Although it published fewer
papers in this subfield than in Genetics & Heredity, the Cell Biology papers were in more
influential journals. In two of its largest Clinical Medicine subfields (Neurology & Neurosurgery
and Endocrinology), Hawaii published in journals whose influence was slightly above the mean
for those subfields. However, in Cardiovascular Systems, Hawaii published in journals of below
average influence.

After receiving RCMI funding, Hawaii continued to publish in relatively influential journals. In
Biomedical Research, the influence of the Cell Biology journals in which it published fell
slightly, but remained well above the average for that subfield. Hawaii also published in slightly
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less influential Genetics & Heredity journals. In Clinical Medicine, the average influence of the
journals in which Hawaii published was close to the mean for each subfield in 1993-97. The only
exception was Addictive Diseases, in which Hawaii published only two papers, but which were
in highly influential journals. In its largest subfields, Hawaii published in slightly less influential
Neurology & Neurosurgery and Endocrinology journals, but increasingly influential
Cardiovascular Systems journals.

3. Number of Citations

As shown in Table 3, the number of citations received by Hawaii’s papers declined from 1981-
84 to 1993-95.

TABLE 3 – Relative Citation Rates for University of Hawaii Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*
Biophysics Biomedical Research 0.51 0.88
Cell Biology Biomedical Research 1.05 0.94
Genetics & Heredity Biomedical Research 1.39 1.05

TOTAL BIOMEDICAL RSCH 1.26 1.01

Addictive Diseases Clinical Medicine 1.78 0.30
Cardiovascular Systems Clinical Medicine 0.74 0.43
Endocrinology Clinical Medicine 0.58 0.59
Geriatrics Clinical Medicine 1.00 0.93
Neurology & Neurosurgery Clinical Medicine 1.17 0.69
Obstetrics & Gynecology Clinical Medicine 1.25 1.17
Respiratory Systems Clinical Medicine 0.64 0.46

TOTAL CLINICAL MEDICINE 0.94 0.64

TOTAL BIOMEDICAL RSCH /
CLINICAL MED

1.15 0.81

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods

Before receiving RCMI funding, Hawaii’s papers in a number of subfields were cited more
frequently than average. Particularly highly cited were publications in Genetics & Heredity,
Neurology & Neurosurgery, and Obstetrics & Gynecology. Interestingly, although its Cell
Biology papers were published in more influential journals, they were not cited as often as its
papers in Genetics & Heredity.

After several years of RCMI funding, the papers published by Hawaii investigators were
generally not cited as frequently as those published prior to RCMI. In only two subfields
(Genetics & Heredity and Obstetrics & Gynecology) were Hawaii papers cited more than
expected for their subfield. The decline in the citation rate was particularly marked in
Cardiovascular Systems and Neurology & Neurosurgery. However, one subfield in which there
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was an increase in the number of citations was Biophysics, a subfield in which Hawaii also
increased its publication count after it received RCMI funding.

4. Co-Authorship

There were clear changes in co-authorship patterns at Hawaii, as shown in Table 4. Before
receiving RCMI funding, Hawaii investigators published approximately 40% of their papers with
researchers at other institutions. This percentage was clearly lower in Psychology than in
Biomedical Research and Clinical Medicine.

After several years of RCMI funding, the overall percentage of papers that Hawaii co-authored
with other institutions had increased to approximately 70%. The proportion increased in virtually
all the subfields.

TABLE 4 – Degree of Co-Authorship at University of Hawaii

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Biophysics Biomedical Research 0 57
Cell Biology Biomedical Research 30 52
Genetics & Heredity Biomedical Research 48 71

TOTAL BIOMEDICAL RSCH 42 64

Addictive Diseases Clinical Medicine 100 0
Cardiovascular Systems Clinical Medicine 36 91
Endocrinology Clinical Medicine 20 83
Geriatrics Clinical Medicine 14 100
Neurology & Neurosurgery Clinical Medicine 48 75
Obstetrics & Gynecology Clinical Medicine 57 89
Respiratory Systems Clinical Medicine 100 80

TOTAL CLINICAL MEDICINE 41 81

Behavioral Science Psychology 24 72
Experimental Psychology Psychology 10 53

TOTAL PSYCHOLOGY 18 64

TOTAL BIOMEDICAL RSCH /
CLINICAL MED / PSYCHOLOGY

38 72

5. Conclusion

After RCMI funding, the University of Hawaii at Manoa increased the number of papers it
published in Clinical Medicine. However, there was a large reduction in the number of
Biomedical Research papers it published, so that the overall number of papers published by
Hawaii declined.
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The papers written by researchers at Hawaii continued to be published in good quality in journals
after several years of RCMI funding. However, the number of citations that these papers received
fell, suggesting a reduction in the influence of Hawaii’s research. In terms of co-authorship,
Hawaii increased markedly the proportion of papers it published with other institutions.
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UNIVERSITY OF PUERTO RICO – MEDICAL SCIENCES CAMPUS

1. Number of Publications

RCMI investigators at the Medical Sciences campus of the University of Puerto Rico (UPR)
published across the widest range of subfields of any institution in this study. Of its 22 RCMI
subfields, eight were in Biomedical Research, 13 were in Clinical Medicine, and one was in
Biology (see Table 1).

TABLE 1 – Number of UPR Medical Sciences Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Biochemistry & Molecular Biology Biomedical Research 13 (10.5) 31 (21.9) 90 (67)
Cell Biology Biomedical Research 2 (1.67) 6 (3.25) 140 (56)
General Biomedical Research Biomedical Research 10 (5.9) 13 (7.59) 4 (3)
Genetics & Heredity Biomedical Research 1 (1) 3 (1.75) 140 (40)
Microbiology Biomedical Research 2 (1.33) 2 (0.83) -20 (-50)
Misc. Biomedical Research Biomedical Research 3 (1) 10 (4.03) 166 (222)
Parasitology Biomedical Research 1 (1) 3 (2.5) 140 (100)
Physiology Biomedical Research 9 (5.83) 11 (4.59) -2 (-37)

TOTAL BIOMEDICAL RSCH 41 (28.23) 79 (46.45) 54 (31)

Cardiovascular Systems Clinical Medicine 8 (3.67) 6 (5.17) -40 (13)
Gastroenterology Clinical Medicine 1 (0.5) 3 (2.25) 140 (260)
General & Internal Medicine Clinical Medicine 5 (1.92) 11 (4.03) 76 (68)
Hygiene & Public Health Clinical Medicine 7 (2.75) 7 (3.15) -20 (-8)
Immunology Clinical Medicine 7 (4.33) 19 (8.04) 117 (49)
Nephrology Clinical Medicine 1 (0.5) 3 (1.17) 140 (86)
Neurology & Neurosurgery Clinical Medicine 15 (12.42) 43 (30.83) 130 (98)
Obstetrics & Gynecology Clinical Medicine 1 (0.5) 3 (0.64) 140 (2)
Ophthalmology Clinical Medicine 2 (0.83) 2 (1.25) -20 (19)
Pediatrics Clinical Medicine 0 (0) 6 (1.12) N/A
Pharmacology Clinical Medicine 28 (13.78) 18 (10.09) -49 (-41)
Pharmacy Clinical Medicine 5 (2.75) 8 (7) 28 (104)
Tropical Medicine Clinical Medicine 2 (1.5) 6 (3.25) 140 (74)

TOTAL CLINICAL MEDICINE 82 (45.46) 135 (77.99) 32 (38)

General Biology Biology 0 (0) 9 (6.65) N/A

TOTAL BIOMEDICAL RSCH /
CLINICAL MED / BIOLOGY

123 (73.69) 223 (131.09) 45 (42)

AVG # PAPERS / YEAR 30.8 44.6 45 (42)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.
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In Biomedical Research, UPR Medical Sciences investigators more than doubled the number of
papers they published each year after several years of RCMI funding.  Before RCMI, the largest
subfields were Biochemistry & Molecular Biology, General Biomedical Research, and
Physiology. These remained the largest subfields in 1993-97, although Biochemistry &
Molecular Biology clearly became dominant. There was also a notable increase in the number of
papers that UPR Medical Sciences published in Miscellaneous Biomedical Research.

With respect to publication counts, Clinical Medicine dominated before RCMI funding was
awarded to UPR Medical Sciences. Two-thirds of its scientific papers were in Clinical Medicine,
with the largest subfields being Pharmacology and Neurology & Neurosurgery, followed by
Cardiovascular Systems, Immunology, and Hygiene & Public Health. After several years of
RCMI funding, UPR Medical Sciences had increased the number of Clinical Medicine papers it
published each year by nearly one-third—more than doubling its publications in two of its largest
subfields, Neurology & Neurosurgery and Immunology. There was also a notable increase in the
number of General & Internal Medicine papers, and a new interest in Pediatrics. However, the
number of Pharmacology papers fell markedly.

In the field of Biology, no papers were published by UPR Medical Sciences in the period before
RCMI funding was awarded.  However, during 1993-97, nine papers were published in the
subfield, General Biology.

Overall, the number of UPR Medical Sciences papers published in RCMI subfields increased by
45% after several years of RCMI funding, compared to a 32% increase in non-RCMI subfields
over the same period of time (as shown in Exhibit 25).

2. Journal Influence

During the period before RCMI, UPR Medical Sciences published in journals of roughly average
influence, although there were variations among the subfields (see Table 2).

In Biomedical Research, UPR Medical Sciences published in journals of above-average
influence before it received RCMI funding. In its largest subfields, it published in highly
influential Physiology journals, journals of average influence in General Biomedical Research,
and less influential journals in Biochemistry & Molecular Biology. By 1993-97, the overall
influence of the Biomedical Research journals in which UPR Medical Sciences published had
declined slightly. This was largely due to its General Biomedical Research and Physiology
papers being published in less influential journals. However, it should be noted that in
Biochemistry & Molecular Biology—the largest of its Biomedical Research subfields—UPR
Medical Sciences published in much more influential journals than it had before RCMI funding
was awarded. Also, the small number of papers published in Cell Biology were in highly
influential journals.

Before RCMI, UPR Medical Sciences published a large number of Clinical Medicine papers in
journals that varied in influence. In its largest Clinical Medicine subfield, Pharmacology, its
publications were in journals that were a third less influential than average. It also published in
Immunology journals of relatively low influence. However, it published in highly influential
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Hygiene & Public Health journals, and in Neurology & Neurosurgery journals of average
influence. After several years of RCMI funding, UPR Medical Sciences investigators were
publishing in more influential Pharmacology and Immunology journals, but this was offset by
the lower influence of the Neurology & Neurosurgery and Hygiene & Public Health journals in
which they published. It should be noted that the papers UPR Medical Sciences published in
Pediatrics during 1993-97 were in highly influential journals.

In Biology, the papers published by researchers at UPR Medical Sciences in 1993-97 were in
journals of slightly lower than average influence.

TABLE 2 – Influence of the Journals in which UPR Medical Sciences Published

Subfield Field
Mean RI
1981-84

Mean RI
1993-97

Biochemistry & Molecular Biology Biomedical Research 0.44 1.38
Cell Biology Biomedical Research 0.49 3.11
General Biomedical Research Biomedical Research 0.98 0.65
Genetics & Heredity Biomedical Research 0.28 1.10
Microbiology Biomedical Research 0.26 1.06
Misc. Biomedical Research Biomedical Research 0.39 0.43
Parasitology Biomedical Research 1.04 1.22
Physiology Biomedical Research 3.12 0.78

TOTAL BIOMEDICAL RSCH 1.16 1.09

Cardiovascular Systems Clinical Medicine 0.76 0.46
Gastroenterology Clinical Medicine 2.10 1.13
General & Internal Medicine Clinical Medicine 1.35 1.54
Hygiene & Public Health Clinical Medicine 1.80 0.98
Immunology Clinical Medicine 0.39 0.64
Nephrology Clinical Medicine N/A 1.14
Neurology & Neurosurgery Clinical Medicine 1.01 0.84
Obstetrics & Gynecology Clinical Medicine 1.36 0.83
Ophthalmology Clinical Medicine 2.00 1.69
Pediatrics Clinical Medicine N/A 1.36
Pharmacology Clinical Medicine 0.66 0.99
Pharmacy Clinical Medicine N/A N/A
Tropical Medicine Clinical Medicine 0.87 1.09

TOTAL CLINICAL MEDICINE 0.97 0.96

General Biology Biology N/A 0.92

TOTAL BIOMEDICAL RSCH /
CLINICAL MED / BIOLOGY

1.03 1.00
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3. Number of Citations

RCMI funding did not appear to have a positive influence on the number of citations received by
UPR Medical Sciences’ papers in its RCMI subfields, as shown in Table 3.

TABLE 3 – Relative Citation Rates for UPR Medical Sciences Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*
Biochemistry & Molecular Biology Biomedical Research 0.50 0.15
Cell Biology Biomedical Research 0.13 0.27
General Biomedical Research Biomedical Research 0.30 0.15
Genetics & Heredity Biomedical Research 0 0.34
Microbiology Biomedical Research 2.38 0.20
Misc. Biomedical Research Biomedical Research 1.35 0.15
Parasitology Biomedical Research 0 1.26
Physiology Biomedical Research 0.45 0.21

TOTAL BIOMEDICAL RSCH 0.56 0.22

Cardiovascular Systems Clinical Medicine 1.52 0.25
Gastroenterology Clinical Medicine 0.40 0.09
General & Internal Medicine Clinical Medicine 0.83 1.42
Hygiene & Public Health Clinical Medicine 2.36 0.46
Immunology Clinical Medicine 0.18 0.58
Nephrology Clinical Medicine 0.45 0.30
Neurology & Neurosurgery Clinical Medicine 0.68 0.38
Obstetrics & Gynecology Clinical Medicine 0.97 0.71
Ophthalmology Clinical Medicine 0.59 0.30
Pediatrics Clinical Medicine N/A 0.96
Pharmacology Clinical Medicine 0.50 0.23
Pharmacy Clinical Medicine 1.58 0.43
Tropical Medicine Clinical Medicine 0.11 0.21

TOTAL CLINICAL MEDICINE 0.85 0.49

General Biology Biology N/A 1.00

TOTAL BIOMEDICAL RSCH /
CLINICAL MED / BIOLOGY

0.75 0.41

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods

Before receiving RCMI funding, the papers written by UPR Medical Sciences in its largest
subfields—Biochemistry & Molecular Biology, General Biomedical Research, and Physiology—
were cited no more than half as often as expected. This citation rate fell even further in 1993-95.
In its four largest Biomedical Research fields (the three noted above plus Miscellaneous
Biomedical Research), UPR Medical Sciences papers were only cited 15-20% as often as
expected after several years of RCMI funding.
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The same pattern of declining citations of UPR Medical Sciences papers was also found in
Clinical Medicine. During the period before RCMI, UPR Medical Sciences papers were cited
relatively frequently. Its papers in Hygiene & Public Health, Cardiovascular Systems, and
Pharmacy were particularly highly cited. However, after several years of RCMI funding, the
papers written by UPR Medical Sciences authors were cited less than expected in all but one of
its Clinical Medicine subfields; the exception was General & Internal Medicine. Given that there
was also an increase in the number of papers published by UPR Medical Sciences in that
subfield, it may be an area of growing importance to the institution.

A more positive result was found with regard to Biology. UPR Medical Sciences papers
published in 1993-95 in General Biology were cited fairly frequently, about average for the
subfield.

4. Co-Authorship

No clear pattern emerged regarding changes in co-authorship patterns at UPR Medical Sciences
before and after RCMI funding, as shown in Table 4.

In Biomedical Research, there was a slight increase in the proportion of UPR Medical Science
papers that were co-authored after several years of RCMI funding. In Biochemistry & Molecular
Biology—the largest Biomedical Research subfield—co-authorship increased notably during this
period.

In Clinical Medicine, there was an overall decrease in the proportion of UPR Medical Sciences’
papers that were co-authored with researchers at other institutions. However, in Neurology &
Neurosurgery—UPR Medical Sciences’ largest subfield after it received RCMI funding—there
was an increase in the number of papers co-authored with other institutions.

5. Conclusion

An important finding was the substantial increase in the number of publications produced by
University of Puerto Rico Medical Sciences researchers after several years of RCMI funding. In
Biomedical Research, Biochemistry & Molecular Biology remained the largest subfield while
Neurology & Neurosurgery became dominant in Clinical Medicine. The results for the other
indicators were less positive. Although there was no overall increase in the influence of the
journals in which UPR Medical Sciences researchers published, they continued to publish in
relatively influential journals.  However, their 1993-95 papers were cited much less often than
had been the case prior to RCMI funding.  Also, there was a slight decrease in co-authorship
with other institutions, although co-authorship patterns varied considerably by subfield. Overall,
the number of UPR Medical Sciences papers increased markedly after RCMI funding was
awarded, although their quality did not necessarily improve.
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TABLE 4 – Degree of Co-Authorship at UPR Medical Sciences

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers
Co-Authored

1993-97
Biochemistry & Molecular Biology Biomedical Research 38 52
Cell Biology Biomedical Research 50 67
General Biomedical Research Biomedical Research 70 69
Genetics & Heredity Biomedical Research 0 67
Microbiology Biomedical Research 50 100
Misc. Biomedical Research Biomedical Research 100 100
Parasitology Biomedical Research 0 33
Physiology Biomedical Research 67 91

TOTAL BIOMEDICAL RSCH 56 68

Cardiovascular Systems Clinical Medicine 87 33
Gastroenterology Clinical Medicine 100 33
General & Internal Medicine Clinical Medicine 100 82
Hygiene & Public Health Clinical Medicine 100 86
Immunology Clinical Medicine 71 84
Nephrology Clinical Medicine 100 100
Neurology & Neurosurgery Clinical Medicine 40 53
Obstetrics & Gynecology Clinical Medicine 100 100
Ophthalmology Clinical Medicine 100 50
Pediatrics Clinical Medicine N/A 100
Pharmacology Clinical Medicine 86 78
Pharmacy Clinical Medicine 80 25
Tropical Medicine Clinical Medicine 50 17

TOTAL CLINICAL MEDICINE 79 67

General Biology Biology N/A 44

TOTAL BIOMEDICAL RSCH /
CLINICAL MED / BIOLOGY

71 66
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UNIVERSITY OF PUERTO RICO – RIO PIEDRAS CAMPUS

1. Number of Publications

Before RCMI funding was awarded, the Rio Piedras campus of the University of Puerto Rico
published papers in twelve RCMI subfields, as shown in Table 1. Six of these subfields were in
Biomedical Research, five were in Chemistry, and one was in Clinical Medicine.

The largest Biomedical Research subfields, in terms of the number of papers published, were
Parasitology, Biochemistry & Molecular Biology, and Microbiology. Most of its Chemistry
papers were in General Chemistry, Organic Chemistry and Physical Chemistry. UPR Rio Piedras
published only one Clinical Medicine paper in 1981-84, which was in Pharmacology.

TABLE 1 – Number of UPR Rio Piedras Papers
(Figures in bold are whole counts; figures in parentheses are fractional counts)

Subfield Field
# Papers
1981-84

# Papers
1993-97

%
Change*

Biochemistry & Molecular Biology Biomedical Research 8 (7.25) 5 (4.17) -50 (-54)
Cell Biology Biomedical Research 2 (1.5) 3 (1.33) 20 (-29)
Embryology Biomedical Research 1 (1) 1 (0.33) -20 (-74)
Genetics & Heredity Biomedical Research 4 (3) 4 (2.75) -20 (-27)
Microbiology Biomedical Research 7 (4.83) 2 (0.83) -77 (-86)
Parasitology Biomedical Research 10 (8) 0 (0) -100 (-100)

TOTAL BIOMEDICAL RSCH 32 (25.58) 15 (9.41) -63 (-71)

Analytical Chemistry Chemistry 1 (1) 2 (2) 80 (80)
General Chemistry Chemistry 37 (19.33) 12 (7.92) -74 (-70)
Inorganic & Nuclear Chemistry Chemistry 7 (6.33) 2 (1.33) -77 (-83)
Organic Chemistry Chemistry 40 (26.17) 27 (25.67) -46 (-22)
Physical Chemistry Chemistry 16 (8.25) 64 (42.17) 220 (309)

TOTAL CHEMISTRY 101 (61.08) 107 (79.08) -15 (4)

Pharmacology Clinical Medicine 1 (0.25) 1 (1) -20 (220)

TOTAL BIOMEDICAL RSCH /
CHEMISTRY / CLINICAL MED

134 (86.91) 123 (89.49) -27 (-18)

AVG # PAPERS / YEAR 33.5 24.6 -27 (-18)

* The period 1981-84 contains 4 years, compared with the five years included in 1993-97. The % Change figure was
therefore corrected to account for the extra year in the latter period.

After several years of RCMI funding, the overall number of papers published by UPR Rio
Piedras in its Biomedical Research subfields declined substantially.  The average number of
Biomedical Research papers it published per year in 1993-97 was less than half the number
published in 1981-84. The most notable reduction was in Parasitology, with no papers published
in 1993-97. There were also reductions in the number of papers published in Biochemistry &
Molecular Biology and in Microbiology.
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In Chemistry, UPR Rio Piedras published slightly fewer papers after several years of RCMI
funding than it had before this funding was granted. However, the most noticeable change was in
the emphasis of UPR Rio Piedras’ Chemistry research. While the number of papers that UPR Rio
Piedras published in General Chemistry and Organic Chemistry fell markedly, there was a large
increase in its number of Physical Chemistry papers.

The number of Clinical Medicine publications at UPR Rio Piedras was minimal in 1993-97, as it
had been in 1981-84.  Only one Pharmacology paper was published during each of the two time
periods.

Overall, the number of papers published by UPR Rio Piedras fell by 27% after several years of
RCMI funding. Meanwhile, UPR Rio Piedras increased the number of papers it published in
non-RCMI subfields by 12% (see Exhibit 25).

2. Journal Influence

Before RCMI funding was awarded, UPR Rio Piedras published in journals whose overall
influence was slightly below the average for their respective subfields. However, this influence
varied considerably across subfields (see Table 2).  In Biochemistry & Molecular Biology and
Microbiology, UPR Rio Piedras published in journals of relatively low influence, while its
papers in General Chemistry and Organic Chemistry were in journals of average influence. In
Parasitology and Physical Chemistry, UPR Rio Piedras’ publications were in journals of above-
average influence, and its single papers in Analytical Chemistry and Pharmacology were also
published in influential journals.

After several years of RCMI funding, there was a decline in the overall influence of the
Biomedical Research journals in which UPR Rio Piedras published. Although its papers were
published in slightly more influential Microbiology journals, this was offset by the less
influential Biochemistry & Molecular Biology journals in which it published. The reduction in
the overall journal influence figure for Biomedical Research was also caused partly by the lack
of papers in Parasitology during 1993-97.

There was also a slight decline in the influence of the Chemistry journals in which UPR Rio
Piedras published. Its researchers published in less influential journals in two of its three largest
subfields—General Chemistry and Physical Chemistry—although it did publish in slightly more
influential Organic Chemistry journals.
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TABLE 2 – Influence of the Journals in which UPR Rio Piedras Published

Subfield Field
Mean RI
1981-84

Mean RI
1993-97

Biochemistry & Molecular Biology Biomedical Research 0.27 0.18
Cell Biology Biomedical Research 0.78 0.90
Embryology Biomedical Research 0.74 0.74
Genetics & Heredity Biomedical Research 0.46 0.48
Microbiology Biomedical Research 0.48 0.59
Parasitology Biomedical Research 1.32 N/A

TOTAL BIOMEDICAL RESEARCH 0.80 0.52

Analytical Chemistry Chemistry 2.09 1.19
General Chemistry Chemistry 0.86 0.62
Inorganic & Nuclear Chemistry Chemistry 0.46 0.72
Organic Chemistry Chemistry 0.96 1.00
Physical Chemistry Chemistry 1.10 0.79

TOTAL CHEMISTRY 0.93 0.85

Pharmacology Clinical Medicine 1.21 N/A

TOTAL BIOMEDICAL RSCH /
CHEMISTRY / CLINICAL MED

0.90 0.80

3. Number of Citations

Before RCMI funding was awarded, the number of citations received by UPR Rio Piedras papers
varied across its three largest Biomedical Research subfields, as shown in Table 3. In both
Parasitology and Microbiology, papers written by UPR Rio Piedras researchers were cited about
as often as expected for those subfields. However, their papers in Biochemistry & Molecular
Biology were cited far less than average for that subfield.

In 1981-84, the number of citations received by UPR Rio Piedras’ Chemistry papers also varied
across subfields. In General Chemistry and Organic Chemistry, its papers were cited less than
expected for those subfields. However, its Physical Chemistry papers received more citations
than average.

After several years of RCMI funding, there was little change in the number of citations received
by UPR Rio Piedras’ papers in Microbiology and Biochemistry & Molecular Biology. The
largest change among Biomedical Research subfields was in Cell Biology. Although UPR Rio
Piedras only published three papers in this subfield in the second period, they were cited far
more often than average for the subfield.

In Chemistry, the overall number of citations received by UPR Rio Piedras’ papers increased
slightly after several years of RCMI support. This was mainly due to the large number of
citations received by its Organic Chemistry papers. There was a reduction in the number of
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citations received by its papers published in General Chemistry and Physical Chemistry after
several years RCMI funding.

TABLE 3 – Relative Citation Rates for UPR Rio Piedras Papers
(Based on citations in the first 3 years after publication)

Subfield Field
Mean RCR

1981-84
Mean RCR

1993-95*
Biochemistry & Molecular Biology Biomedical Research 0.15 0.20
Cell Biology Biomedical Research 0.47 2.09
Embryology Biomedical Research 0 0.41
Genetics & Heredity Biomedical Research 0.13 0.32
Microbiology Biomedical Research 0.91 0.74
Parasitology Biomedical Research 0.93 N/A

TOTAL BIOMEDICAL RESEARCH 0.57 0.70

Analytical Chemistry Chemistry 0.15 1.16
General Chemistry Chemistry 0.47 0.39
Inorganic & Nuclear Chemistry Chemistry 0.47 N/A
Organic Chemistry Chemistry 0.71 1.15
Physical Chemistry Chemistry 1.19 0.51

TOTAL CHEMISTRY 0.68 0.70

Pharmacology Clinical Medicine 0.77 0.31

TOTAL BIOMEDICAL RSCH /
CHEMISTRY / CLINICAL MED

0.65 0.70

* Values for 1993-95 RCR have been discounted by 10% to account for the growth in the number of citations
contained in the Science Citation Index between the two periods

4. Co-Authorship

In the period before RCMI funding was awarded, UPR Rio Piedras collaborated with other
institutions on relatively few Biomedical Research papers. As shown in Table 4, only 38% of its
papers in this field were co-authored with other institutions between 1981 and 1984.

A higher percentage of UPR Rio Piedras’ Chemistry papers were co-authored during the pre-
RCMI period. In particular, over 80% of its papers in General Chemistry and Physical Chemistry
were co-authored with other institutions.

After RCMI funding was awarded, the percentage of Biomedical Research papers on which UPR
Rio Piedras collaborated with other institutions increased to 60%. There were marked increases
in co-authorship in both Biochemistry & Molecular Biology and Microbiology, the two largest
RCMI-funded Biomedical Research subfields at UPR Rio Piedras in 1993-97.

In the field of Chemistry, however, UPR Rio Piedras’ percentage of co-authored papers fell from
70% in 1981-84 to 50% in 1993-97. This overall decline was caused mainly by the sharp drop in
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the number of Organic Chemistry papers co-authored with other institutions. There were also
declines in co-authorship in General Chemistry and Physical Chemistry.

Overall, the percentage of papers that UPR Rio Piedras co-authored with other institutions fell
from 62% to 51% after RCMI funding was awarded, in contrast to the increasing co-authorship
rates at the national level.

TABLE 4 – Degree of Co-Authorship at UPR Rio Piedras

Subfield Field
% of Papers
Co-Authored

1981-84

% of Papers Co-
Authored 1993-

97
Biochemistry & Molecular Biology Biomedical Research 13 40
Cell Biology Biomedical Research 50 67
Embryology Biomedical Research 0 100
Genetics & Heredity Biomedical Research 50 50
Microbiology Biomedical Research 57 100
Parasitology Biomedical Research 40 N/A

TOTAL BIOMEDICAL RESEARCH 38 60

Analytical Chemistry Chemistry 0 0
General Chemistry Chemistry 81 67
Inorganic & Nuclear Chemistry Chemistry 29 50
Organic Chemistry Chemistry 63 11
Physical Chemistry Chemistry 88 64

TOTAL CHEMISTRY 70 50

Pharmacology Clinical Medicine 100 0

TOTAL BIOMEDICAL RSCH /
CHEMISTRY/ CLINICAL MED

62 51

5. Conclusion

The main change that occurred at UPR Rio Piedras after several years of RCMI funding was the
reduction in the number of papers it published. In Biomedical Research, the largest decrease was
in Parasitology, which had been its largest subfield during 1981-84.  No papers were published
in Parasitology during 1993-97, a finding that is particularly surprising because its earlier papers
were published in influential journals and were also relatively highly cited.

There was also a small decrease in the number of Chemistry papers written by UPR Rio Piedras,
primarily due to reductions in the number of papers published in General Chemistry and Organic
Chemistry. However, the number of Physical Chemistry papers written by UPR Rio Piedras rose
sharply, suggesting that this subfield was becoming the main focus of its research in Chemistry.

Across all of the RCMI subfields, there were relatively minor changes in the influence of the
journals in which UPR Rio Piedras investigators published, and the rate at which these papers
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were cited. After several years of RCMI funding, the percentage of papers that UPR Rio Piedras
wrote in collaboration with researchers from other institutions fell slightly.


