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40 Years of Training Physician-Scientists: A Journey From Clinical
Pearls to Evidence-Based Practice and Policies
Carol M. Mangione, MD, MSPH, and Lee Goldman, MD, MPH

During the past 4 decades, the training of physician-
scientists has been driven by the information needs of

clinicians; policymakers; and, more recently, patients who
have voiced a strong desire to move from case-based,
opinion-driven clinical care to practice informed by evi-
dence. Thought leaders, primarily from the fields of inter-
nal medicine, epidemiology, and public health, proposed
that this task could best be accomplished by developing
researchers grounded in clinical medicine but armed with
the skills needed to ask and answer the most pressing clin-
ical and health care delivery questions in medicine. One
long-lasting result was the Clinical Scholars Program
(CSP), initially funded by the Carnegie Corporation and
the Commonwealth Foundation and later by the Robert
Wood Johnson Foundation (RWJF) (1).

In 1972, when the CSP began, the principal scholarly
forum for what was then called clinical epidemiology (2)
and health care research (3) was the annual scientific meet-
ing of the Tri Societies—at that time, the leading academic
internal medicine meeting where trainees showed their
wares and young faculty made their reputations. In a small
room among the meeting’s numerous and much larger
subspecialty sessions, abstracts were presented by a limited
cadre of researchers on the fringes of the biomedical revo-
lution of modern academic departments. Two memorable
leaders who vigorously proselytized for better scientific
methods were Alvan Feinstein (4) and David Sackett.
Sackett emphasized randomized, controlled trials, whereas
Feinstein focused more on methodological advances in
case–control and cohort studies. In the then-nascent field
of general internal medicine, they were joined by the early
leaders of health care research, including Robert Brook and
Jack Wennberg, who were taking the groundbreaking work
of Kerr White and colleagues (3) to the next level. Al-
though the vast majority of young researchers who led the
renaissance in modern clinical research were general inter-
nists, the excitement of patient-oriented and outcomes re-
search quickly spread to the medical subspecialties: pediat-
rics, family medicine, and the surgical specialties. The
CSP, recognizing the importance of bringing research
training to the clinicians whose practices would focus on a
wide array of relevant problems, followed suit.

The success of the RWJF CSP stimulated other foun-
dations, including the Henry J. Kaiser Family Foundation
and the Milbank Foundation, to join its efforts. By the late
1980s, typical T-32 National Research Service Award
(NRSA) training grants began to fund a small number of
research-oriented fellowship programs in clinical epidemi-
ology, health services research, and geriatrics, while the
Health Resources and Services Administration (HRSA)

funded faculty development grants in general internal
medicine, general pediatrics, and family medicine. Finally,
many subspecialty T-32 grants incorporated training in
clinical epidemiology and health services as an alternative
pathway for nongeneralists who wished to pursue academic
careers in clinical research.

This growing workforce, which now includes more
than 1200 CSP alumni, has studied clinical, administra-
tive, and population-based data to distill the evidence
to inform clinical practice and to describe many of the
system- and patient-level characteristics that are associated
with variation in access and outcomes of health care—what
the National Institutes of Health (NIH) Roadmap Initia-
tive now calls types 3 and 4 translational science (5). The
sophisticated multidisciplinary skills needed to perform
this work at the highest level require “team” scientists, a
critical skill recently emphasized by the Institute of Medi-
cine (6).

Early on, Bergner and coworkers (7), Stewart and as-
sociates (8), and others recognized the importance of not
only measuring clinical outcomes but also incorporating
patients’ views of them. The RAND Health Insurance Ex-
periment (9) and the work of Pauker and colleagues incor-
porated decision analysis (10, 11) and encouraged the in-
clusion of health economics in clinical research training
programs. The groundbreaking work of Wennberg and
Gittelsohn describing small area variation in practice and
costs of care (12) raised important questions about practice
variation and pointed to the value of learning how to an-
alyze administrative claims data. For example, the report in
this supplement by Horwitz and coworkers (13) uses
claims data to measure and profile hospital-wide perfor-
mance on 30-day unplanned readmissions.

Questions raised by research on variation in care stim-
ulated the development of an array of innovative ap-
proaches to identify which patients needed and would ben-
efit from which treatments, as well as how to measure and
define the appropriateness of care (14), the role of shared
decision making with patients (15), the development of
prediction rules to identify clinical factors that were asso-
ciated with outcomes (16), and the use of simulation
models to understand how changes in clinical practice
would affect population-wide outcomes (17). Early studies
of access to care (18) foreshadowed the creation of the
National Institute on Minority Health and Health Dispar-
ities and stimulated training programs to teach the
fundamentals of sociology, econometric modeling, and
community-partnered interventions.

The growing emphasis on “outcomes research” re-
quired expanding from outcomes routinely captured in
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routine clinical care to the need to understand patients’
perceptions of functional status and quality of life—and to
include these perceptions in the evaluation process. A good
example in this supplement is the report by Jubelt and
associates (19), which measures the association of patient
perception of case manager performance with overall satis-
faction with care.

Since the late 1980s, researchers have also recognized
the importance of considering comorbidity (20) in virtu-
ally all clinical studies. The report by Venkatesh and col-
leagues (21) acknowledges the persistent challenges of mea-
suring quality among patients with multiple chronic
conditions.

Congressional funding of the Agency for Health Care
Policy and Research (the predecessor to the Agency for
Healthcare Research and Quality) and the inception of the
Patient Outcomes Research Teams, which funded research
that integrated rigorously collected clinical, economic, and
patient-reported data, fueled the need for a larger, more
multidimensional research workforce. As statistical pack-
ages have become more comprehensive and easier to use,
multivariable modeling has become easier to perform yet
still requires careful training and supervision to do it well.
The increasing availability of rich clinical information from
electronic health records has led to the need to teach new
methods that can leverage these “big data” assets for clini-
cal research; under the stewardship of the NIH National
Center for Advancing Translational Sciences, clinical re-
search training is quickly moving in this direction.

Clinical research has also moved beyond the descrip-
tion of health disparities to the need to conduct and eval-
uate interventions and natural experiments (22), grounded
in behavioral science, sociology, and community partner-
ship methods, to accelerate the translation of the most
promising discoveries into the communities with the great-
est need for these treatments. The 2013 Patient-Centered
Outcomes Research Institute methodology standards (23)
outline the broad array of skills that need to be mastered by
contemporary clinical researchers to achieve the goal of this
newly articulated research field, and many training pro-
grams have embraced and adopted this content. Twelve
years ago, the radical reorientation of the CSP to teach and
cultivate the skills and cultural sensitivity needed to engage
in partnered research with communities anticipated this
transition of the national research agenda to a strong em-
phasis on patient-centered research.

Armed with a wide array of skills, current clinical
scholars and alumni have partnered with health systems
and communities to develop, implement, and evaluate
various approaches to achieving the value proposition of
higher-quality care that is less costly (24). In this supple-
ment, the randomized trials by Laing (25) and Heisler (26)
and their respective coworkers test information technology
tools in primary care settings. Chung and associates (27)
use a cluster randomized trial design to test an intervention
that partners and mobilizes the social services sector to treat

depression in an underserved urban community. Kullgren
and colleagues (28) report a pragmatic cluster randomized
trial that tests how financial incentives can improve colon
cancer screening rates. Patel and coworkers (29) describe a
low-cost quasi-experiment to increase cost-effective pre-
scribing in outpatient settings. Lee and associates (30) de-
scribe the effect of an antibiotic self-stewardship program
using an interrupted time-series design.

The traditional role of foundations is to provide seed
funding and academic “venture capital” for cutting-edge,
avant-garde, and frankly risky scientific endeavors that are
unlikely to be priorities for traditional governmental funds.
At some point, however, foundations switch priorities,
hopefully declaring victory but sometimes admitting de-
feat. In this environment, RWJF’s tenacity and vision to
continue the CSP for more than 40 years is highly unusual
and the positive impact of the more than 1200 scholars
is immeasurable. In 2017, RWJF will end the CSP as part
of its effort to mobilize its resources toward training the
next generation of leaders needed for a national transition
to a Culture of Health (31). As a research community, we
must express our gratitude for this transformative invest-
ment. However, given the implementation of the Patient
Protection and Affordable Care Act, the critical need to
meet the value proposition, and the state of persistent and
unacceptable health disparities today, the need to continue
to attract and train the clinical research workforce has
never been greater. We hope that NIH, NRSA, HRSA,
and other organizations will fill this gap to ensure that we
continue to train scholars whose high-quality work will
inform and improve best clinical practices for patients and
communities.

Carol M. Mangione, MD, MSPH

University of California, Los Angeles

Los Angeles, California

Lee Goldman, MD, MPH

Columbia University

New York, New York

From University of California, Los Angeles, Los Angeles, California; and

Columbia University, New York, New York.

Financial Support: Dr. Mangione received support from the University

of California, Los Angeles (UCLA), Robert Wood Johnson Clinical

Scholars Program (grant 67799), the UCLA Resource Center for Minor-

ity Aging Research, NIH/National Institute on Aging (grant P30-

AG021684), and NIH/National Center for Advancing Translational Sci-

ences UCLA Clinical and Translational Science Institute (grant

UL1TR000124). She also holds the Barbara A. Levey and Gerald

S. Levey Endowed Chair in Medicine, which partially supports her

work.

Disclosures: Disclosures can be viewed at www.acponline.org/authors

/icmje/ConflictOfInterestForms.do?msNum5M14-2387.

Supplement40 Years of Training Physician-Scientists

www.annals.org 18 November 2014 Annals of Internal Medicine Volume 161 • Number 10 (Supplement) S3

Downloaded From: http://annals.org/ by a UCLA Digital Collection Svs User  on 09/21/2017



Requests for Single Reprints: Carol M. Mangione, MD, MSPH, Bar-

bara A. Levey and Gerald S. Levey Professor of Medicine, David Geffen

School of Medicine, Professor of Health Policy and Management, Jon-

athan and Karin Fielding School of Public Health, University of Cali-

fornia, Los Angeles, 10940 Wilshire Boulevard, Suite 700, Los Angeles,

CA 90095-1736.

Current Author Addresses: Dr. Mangione: Barbara A. Levey and Ger-

ald S. Levey Professor of Medicine, David Geffen School of Medicine,

Professor of Health Policy and Management, Jonathan and Karin Field-

ing School of Public Health, University of California, Los Angeles,

10940 Wilshire Boulevard, Suite 700, Los Angeles, CA 90095-1736.

Dr. Goldman: Harold and Margaret Hatch Professor of the University,

Executive Vice President and Dean of the Faculties of Health Sciences

and Medicine, Columbia University Medical Center, 630 West 168th

Street, #2-401, New York, NY 10032.

Ann Intern Med. 2014;161:S2-S4. doi:10.7326/M14-2387

References
1. Brook RH. Vision and persistence: changing the education of physicians is
possible [Editorial]. J Gen Intern Med. 2012;27:890-1. [PMID: 22562406] doi:
10.1007/s11606-012-2078-5
2. Sackett DL, Haynes RB, Tugwell P. Clinical Epidemiology: A Basic Science
for Clinical Medicine. First Edition. Boston: Little, Brown; 1985.
3.White KL, Williams TF, Greenberg BG. The ecology of medical care. N Engl
J Med. 1961;265:885-92. [PMID: 14006536]
4. Feinstein AR. Clinimetrics. New Haven: Yale Univ Pr; 1987.
5. ‘NIH Roadmap for Medical Research’ Released. Washington, DC: Consor-
tium of Social Science Associations; 2002. Accessed at www.cossa.org/NIH
/nihroadmap.htm on 20 October 2014.
6. Institute of Medicine. The CTSA Program at NIH: Opportunities for Ad-
vancing Clinical and Translational Research. Washington, DC: National Acade-
mies Pr; 2013.
7. Bergner M, Bobbitt RA, Carter WB, Gilson BS. The Sickness Impact Profile:
development and final revision of a health status measure. Med Care. 1981;19:
787-805. [PMID: 7278416]
8. Stewart AL, Hays RD, Ware JE Jr. The MOS short-form general health
survey. Reliability and validity in a patient population. Med Care. 1988;26:724-
35. [PMID: 3393032]
9. Newhouse JP; Insurance Experiment Group. Free for All? Lessons from the
RANDHealth Insurance Experiment. Cambridge, MA: Harvard Univ Pr; 1993.
10. Pauker SG. The practical use of decision analysis in patient care. Proc Annu
Symp Comput Appl Med Care. 1977;(Oct):53-6. [PMCID: PMC2464562]
11. Pauker SG, Kassirer JP. Therapeutic decision making: a cost-benefit analysis.
N Engl J Med. 1975;293:229-34. [PMID: 1143303]
12. Wennberg J, Gittelsohn. Small area variations in health care delivery. Sci-
ence. 1973;182:1102-8. [PMID: 4750608]
13. Horwitz LI, Partovian C, Lin Z, Grady JN, Herrin J, Conover M, et al.
Development and use of an administrative claims measure for profiling hospital-
wide performance on 30-day unplanned readmission. Ann Intern Med. 2014;
161:S66-77. doi:10.7326/M13-3000
14. Brook RH, Chassin MR, Fink A, Solomon DH, Kosecoff J, Park RE. A
method for the detailed assessment of the appropriateness of medical technolo-
gies. Int J Technol Assess Health Care. 1986;2:53-63. [PMID: 10300718]

15. Barry MJ, Mulley AG Jr, Fowler FJ, Wennberg JW. Watchful waiting vs
immediate transurethral resection for symptomatic prostatism. The importance of
patients’ preferences. JAMA. 1988;259:3010-7. [PMID: 2452904]
16. Goldman L, Caldera DL, Nussbaum SR, Southwick FS, Krogstad D, Mur-
ray B, et al.Multifactorial index of cardiac risk in noncardiac surgical procedures.
N Engl J Med. 1977;297:845-50. [PMID: 904659]
17. Weinstein MC, Coxson PG, Williams LW, Pass TM, Stason WB, Gold-
man L. Forecasting coronary heart disease incidence, mortality, and cost: the
Coronary Heart Disease Policy Model. Am J Public Health. 1987;77:1417-26.
[PMID: 3661794]
18. Andersen R, Anderson OW. A Decade of Health Services: Social Survey
Trends in Use and Expenditure. Chicago: Univ Chicago Pr; 1968.
19. Jubelt LE, Graham J, Maeng DD, Li H, Epstein AJ, Metlay JP. Patient
ratings of case managers in a medical home: associations with patient satisfaction
and health care utilization. Ann Intern Med. 2014;161:S59-65. doi:10.7326
/M13-3007
20. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of
classifying prognostic comorbidity in longitudinal studies: development and val-
idation. J Chronic Dis. 1987;40:373-83. [PMID: 3558716]
21. Venkatesh A, Goodrich K, Conway PH. Opportunities for quality measure-
ment to improve the value of care for patients with multiple chronic conditions.
Ann Intern Med. 2014;161:S76-80. doi:10.7326/M13-3014
22. Cook TD, Campbell DT. Quasi-experimentation: Design & Analysis Issues
for Field Settings. Boston: Houghton Mifflin; 1979.
23. Patient-Centered Outcomes Research Institute. The PCORI Methodology
Report. Appendix A: Methodology Standards. Washington, DC: Patient-
Centered Outcomes Research Institute; 2013. Accessed at www.pcori.org/assets
/2013/11/PCORI-Methodology-Report-Appendix-A.pdf on 20 October 2014.
24. Enthoven AC. On the ideal market structure for third-party purchasing of
health care. Soc Sci Med. 1994;39:1413-24. [PMID: 7863354]
25. Laing BY, Mangione CM, Tseng CH, Leng M, Vaisberg E, Mahida M,
et al. Effectiveness of a smartphone application for weight loss compared with
usual care in overweight primary care patient. A randomized, controlled trial. Ann
Intern Med. 2014;161:S5-12. doi:10.7326/M13-3005
26.Heisler M, Choi H, Palmisano G, Mase R, Richardson C, Fagerlin A, et al.
Comparison of community health worker–led diabetes medication decision-
making support for low-income Latino and African American adults with diabe-
tes using e-health tools versus print material. A randomized, controlled trial. Ann
Intern Med. 2014;161:S13-22. doi:10.7326/M13-3012
27. Chung B, Ong M, Ettner SL, Jones F, Gilmore J, McCreary M, et al.
12-month outcomes of community engagement versus technical assistance to
implement depression collaborative care. A partnered, cluster, randomized, com-
parative effectiveness trial. Ann Intern Med. 2014;161:S23-34. doi:10.7326/
M13-3011
28. Kullgren JT, Dicks TN, Fu X, Richardson D, Tzanis GL, Tobi M, et al.
Financial incentives for completion of fecal occult blood tests among veterans. A
2-stage, pragmatic, cluster, randomized, controlled trial. Ann Intern Med. 2014;
161:S35-43. doi:10.7326/M13-3015
29. Patel MS, Day S, Small DS, Howell JT III, Lautenbach GL, Nierman EH,
et al. Using default options within the electronic health record to increase the
prescribing of generic-equivalent medications. A quasi-experimental study. Ann
Intern Med. 2014;161:S44-52. doi:10.7326/M13-3001
30. Lee TC, Frenette C, Jayaraman D, Green L, Pilote L. Antibiotic self-
stewardship: trainee-led structured antibiotic time-outs to improve antimicrobial
use. Ann Intern Med. 2014;161:S53-8. doi:10.7326/M13-3016
31. Robert Wood Johnson Foundation. 2014 President’s Message. Princeton:
Robert Wood Johnson Foundation; 2014. Accessed at www.rwjf.org/en/about
-rwjf/from-the-president.html on 20 October 2014.

Supplement 40 Years of Training Physician-Scientists

S4 18 November 2014 Annals of Internal Medicine Volume 161 • Number 10 (Supplement) www.annals.org

Downloaded From: http://annals.org/ by a UCLA Digital Collection Svs User  on 09/21/2017


