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Abstract

Purpose

To examine trends in National Institutes
of Health (NIH) funding to U.S. medical
schools and their academic departments
and the amount of awards provided by
each of the NIH institutes.

Method

All data on NIH awards to U.S. medical
schools from 2000 to 2020 are publicly
available and were obtained from the
NIH Research Portfolio Online Reporting
Tools and Blue Ridge Institute for Medical
Research. These data include the value
and number of awards to each medical
school, medical school department,
medical school location, principal
investigator, and the NIH awarding
institute. Trends in the inflation-adjusted
awards from 2011 to 2020 were

calculated and a comparison of the
awards made in 2011 and 2020 was
performed.

Results

The total NIH budget increased by
16.1% from 2011 to 2020. The
allocation of NIH funds to medical
schools increased 26.3% ($13.7 billion
to $17.3 billion) during this interval. In
2020, 29.3% of all medical school NIH
funds were allocated to departments of
internal medicine/medicine. Psychiatry
was the second ranking department,
which was followed, in order, by
pediatrics, neurology, and microbiology/
immunology/virology. The National
Cancer Institute, National Institute of
Allergy and Infectious Diseases, and
National Heart, Lung, and Blood Institute

were the top medical school funding
institutes in 2011 and 2020. Medical
schools as a group continue to receive
the greatest percentage of NIH funding.
Funding to clinical science departments
increased by a larger percentage than
that to basic science departments
(35.3% vs 10.9%, respectively) over the
2011-2020 interval.

Conclusions

Funding for clinical science departments
is increasing at a faster rate than that

of basic science departments. However,
that so much investigation in basic
science and clinical science departments
is performed by personnel with a PhD
degree indicates the goals and methods
of the basic and clinical sciences may not
be so different.

M edical schools are vital to the
health of populations in the United
States and the world because of their
role in training health care providers
and advancing medical research and
standards of clinical care.'? In 2020,
medical schools in the United States
received about $17 billion in federal
support from the National Institutes

of Health (NIH) and about $4 billion
from the Centers for Disease Control
and Prevention, Food and Drug
Administration, Veterans Health
Administration, and Health Resources &
Services Administration.’ Additionally,
in 2020, medical schools received about
$12.6 billion in grants and contracts
from nonfederal sources, such as the
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American Cancer Society, American
Heart Association, Howard Hughes
Medical Institute, and pharmaceutical
and biotechnology industries.> However,
there are longstanding concerns about
the equity, or lack of thereof, of research
funding distribution.! Moreover, as
health care reimbursement rates and
state support for public medical schools
and public universities has decreased,
these organizations are under significant
financial pressure to adequately support
research.? Thus, it would be helpful to
quantify NIH funding to both public
and private organizations. To this end,
we at Blue Ridge Institute for Medical
Research (BRIMR) used publicly
available data obtained from the NIH

to examine trends in NIH funding to
U.S. medical schools and their academic
departments. We also examined the
amount of the awards provided to
medical schools by each of the NIH
institutes.

Method

All data regarding grants from the NIH to
U.S. medical schools from 2000 to 2020
are publicly available and were obtained
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from the NIH Research Portfolio

Online Reporting Tools (RePORT) and
BRIMR.** These data include the value
(in dollars) and number of awards to
each medical school by medical school
department, medical school location,
principal investigator, and NIH awarding
institute. We made several hundred
corrections in the NIH data based on
feedback that we received from numerous
organizations.® These corrections
involved changes in the crediting of
awards to schools (e.g., changing the
School of Public Health to the School

of Medicine) or to departments (e.g.,
changing the Department of Neurology
to the Department of Neurosurgery).
However, the total dollar allocations
listed in the BRIMR files were exactly
the same as those found in NIH
RePORT (all of which were corrected for
inflation). Additionally, the total NIH
appropriations from 1938 to 2020 are
listed on the NTH website.”

Medical schools were ranked according
to their research activity, which we
defined as the total support in NIH grant
dollars received in a U.S. government
fiscal year (i.e., October 1-September
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30). To analyze the totality of funding

for 2011 and 2020, we grouped schools

in the following fashion: tier 1 schools
were those that ranked from 1 to 10, tier
2 ranked from 11 to 30, tier 3 ranked
from 31 to 50, tier 4 ranked from 51 to
100, and tier 5 ranked from 101 to 139 (in
2011) or 140 (in 2020). We computed the
total, mean, and median of all NIH funds
as well as the number of awards that each
tier and department received. We also
determined the value (dollar amount)
that the various NIH institutes granted to
medical schools and their departments.
The results are presented in terms of 2020
dollars, with an adjustment for inflation
according to the Biomedical Research and
Development Price Index of the NIH for
the 2011 data.® That is, using this index,
we converted 2011 dollars to 2020 dollars
by multiplying by 1.16007.

Results

Distribution of NIH awards to medical
schools, principal investigators, and
departments

In 2020, the NTH awarded medical
schools a total of 32,688 grants that
supported individual research projects,
career development awards, training
grants, and program project grants.
Together these grants were worth $17.3
billion; this value excludes NIH research
and development contracts owing to

the inability to identify whether these
contracts were awarded to medical school
or nonmedical school components of
recipient organizations. In 2011, about
38.1% ($13.7 billion in 2020 dollars) of
the total NIH budget was distributed to
medical schools. In 2020, this increased
to about 41.7% ($17.3 billion) of the
total NIH budget. Based on 2020
dollars, the total NIH budget increased
by 16.1% from 2011 to 2020. These

data indicate the NIH budget and NIH
awards to medical schools increased
modestly in inflation-adjusted dollars
over the past decade. Medical schools as
a group continue to receive the greatest
percentage of NIH funding.

The proportion of research grants
awarded to medical schools with the
greatest research activity as assessed

by dollars of NIH funding remained
relatively constant between 2011 and
2020, with tier 1 schools receiving nearly
30.0% of the total awards (Table 1 and
Supplemental Digital Appendix 1 at
http://links.Iww.com/ACADMED/B333).
Tier 2 schools received 33.4% of the
funds in 2011, which increased to 36.3%
in 2020. Tier 3 schools received about
18.0% of the total funds in 2011 and
2020. In contrast, the fraction of funds
to tier 4 schools decreased from 16.7%
in 2011 to 14.2% in 2020. Similarly, the
funding of tier 5 schools decreased from

1.8% in 2011 to 1.3% in 2020. These data
indicate the total medical school funding
to the tier 1 plus tier 2 schools during
this period increased from 63.0% to
66.1%. The mean dollar amount of grants
decreased moving from the tier 1 to tier
5 schools in 2011, and these differences
were more pronounced in 2020. That

the dollar amount of the mean award
was about 30.0% larger than the median
award in 2011 and 2020 reflects the
skewness of the award data and the effect
of large grants on the overall distribution.

The data show that the NTH funded
27,835 awards to 18,900 principal
investigators in 2011, and this increased
to 32,688 awards to 21,415 principal
investigators in 2020. The number of
awards increased 17.4% and the number
of principal investigators increased 13.3%
during this time frame.’

The NIH Worldwide master file
(available from NIH RePORT) includes
45 different categories under the

rubric of department. These categories
include traditional basic science and
clinical science departments, as well as
several catchall affiliations (e.g., other
clinical sciences, other basic sciences).
In 2011, the data indicate 26.8% of

all NIH awards ($3.7 billion of 2020
dollars) allocated to all medical schools
were given to departments of internal

Table 1

Allocation of National Institutes of Health (NIH) Grant Dollars to Medical Schools (MSs), 2011 and 2020*

2011

B TR $4041241 .......................................................................................................................................................
...... 2$4560765
...... 3$2529971
...... 4$2282067
............................................................ $ 246659
....................................................... $13660703
B T $ 5158741 ............................................ 2989131$565 ............................. $393
B Y $ 6288019363 ................ 11806$533 ............................. $388
g e § 3170691 ............................................. : 836131$517 ............................. 378
B AR T IR § 2465604 ............................................ : 425086$485 ............................. 577
B T e T RS § 22624113534$424 ............................. $3557
B $173092961OO ................ 3 2688$530 ............................. $383
3Years are U.S. government fiscal years (i.e., October 1-September 30). Awards in thousands of inflation-

adjuzted 2020 dollars, as calculated according to the Biomedical Research and Development Price Index of the

bP,\eflr';‘lentages may not equal 100% due to rounding.
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medicine/medicine; this increased to
29.3% ($5.1 billion) in 2020 (Table 2

and Supplemental Digital Appendix 2 at
http://links.Iww.com/ ACADMED/B333).
The growth of departments of internal
medicine/medicine as large units was
fostered by the increase of federal funding
for research, graduate medical education,
and patient care in the 1950s and

1960s.° Of historical interest, the initial
departments at Johns Hopkins School

of Medicine in 1892 included medicine,
surgery, pathology, and gynecology.

In our study, the top 5 departments

(in order, internal medicine/medicine,
psychiatry, pediatrics, neurology, and
microbiology/immunology/virology)
received a similar fraction of the funds
(about 50%) earmarked for medical
schools in both 2011 and 2020.

We tallied the total dollar amount of the
awards allocated to each medical school
department and the size of the mean and
median award in 2011 and 2020 (Table 2).
Going from 1 to 5 in 2020, the traditional
departments with the highest median
total dollar amounts were radiology
($437,000), psychiatry ($422,000), family
medicine ($417,000), public health and
preventive medicine ($409,000), and
neurology ($402,000). At the low end

of the scale was pediatrics ($361,000),
dermatology ($356,000), biochemistry
($355,000), orthopedics ($346,000), and
obstetrics and gynecology ($335,000). The
mean and median for all awards in 2020
were $500,000 and $379,000, respectively.
Based on the 2020 data, calculations
indicate the median award to all clinical
science departments was about $388,000
and the median award to all basic science
departments was about $369,000. The
data show that from 2011 to 2020 there
was a 10.9% increase in inflation-adjusted
funding to the basic sciences that was
exceeded by a 35.3% increase in funding
to the clinical sciences. All basic science
departments (except for biochemistry and
physiology) and all clinical departments
(except for urology) experienced relative
increases in funding.

We examined the trends in U.S.
government funding to the NIH from
2000 to 2020 based on inflation-

adjusted 2020 dollars and performed a
comprehensive comparison of the awards
made in 2011 and 2020. There was an
increase in the total NIH budget from
2000 to 2003 that leveled off and then

declined until 2008.'° The 2000-2003
increase followed a doubling of the NIH
budget from 1994 to 2003.'° Government
funding of the NIH remained flat from
2008 through 2010 and then declined
again until 2013." The total NIH budget
steadily increased from about $35.2
billion in 2015 to about $43.5 billion

in 2020 (Figure 1). NIH funding to all
medical schools, tier 1 plus tier 2 (top
30) schools, and tier 1 (top 10) schools
followed a similar trajectory. Tier 1 plus
tier 2 schools received 22.5% of the total
NIH budget in 2011, and this increased
t0 26.3% in 2020. The increase in medical
school funding from 2011 to 2020 was
due to a 17.4% increase in the number
of awards (from 27,835 awards in 2011
to 32,688 awards in 2020) and a 26.3%
increase in the dollar amount of the
awards (from $13.7 billion in 2011 to
$17.3 billion in 2020). Based on inflation-
adjusted 2020 dollars, the greatest
allocations to medical schools occurred
in 2020. In contrast, the total inflation-
adjusted NIH budget was greatest in
2003 and 2004. The United States spends
about $3.6 trillion or about 18% of its
gross national product on health care."
Thus, the total NIH 2020 budget—not
just that dispersed to medical schools—
corresponds to only 1.25% of U.S. health
care costs.

Distribution of awards granted by the
NIH institutes

Every grant identification number has 2
letters that denote the funding institute.
For example, all grants allocated by the
National Cancer Institute (NCI) are
identified by the letters CA. Using these
identification numbers, we computed the
dollar amount of the awards allocated

by the 25 NIH institutes (Table 3 and
Supplemental Digital Appendix 3 at
http://links.lww.com/ACADMED/
B333). The NCI, National Heart, Lung,
and Blood Institute (NHLBI), National
Institute of Allergy and Infectious
Diseases (NIAID), National Institute

of Diabetes and Digestive and Kidney
Diseases (NIDDK), and National Institute
of Neurological Disorders and Stroke
(NINDS) were the top 5 institutes,

in that order, that supported medical
schools in 2011, making up 55.8% of
total medical school funding. The NIAID,
NCI, NHLBI, National Institute on
Aging (NIA), and NINDS were the top

5 institutes, in that order, that supported
medical schools in 2020, making up
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54.5% of total NIH funding to medical
schools. In 2011, 38.1% of the total NITH
budget was provided to medical schools
and this increased to 41.7% in 2020. Of
note was the change in the budget for
the NIA; it increased from $1.3 billion
(ranking 10th overall among NIH
institutes) in 2011 to $3.5 billion (ranking
4th overall) in 2020, representing a
178% increase. In 2020, the National
Center for Advancing Translations
Sciences, National Institute of Arthritis
and Musculoskeletal and Skin Diseases,
NHLBI, NINDS, NIDDK, and National
Institute of Biomedical Imaging and
Bioengineering allocated more than half
of their total budgets to medical schools.

Changes in medical school rankings

The relative ranking of medical schools
was somewhat fluid, as our data indicate
that large changes in rankings occurred in
lower-ranked schools, but large changes
in rankings were uncommon in higher-
ranked schools (see Supplemental Digital
Appendix 4 at http://links.Ilww.com/
ACADMED/B333). However, 4 schools
that were lower-ranked schools in 2011
moved into the top 10 in 2020, including
the University of California, Los Angeles
(from 12 to 2), Columbia University
(from 14 to 5), Stanford University (from
13 to 7), and Duke University (from 11 to
10).> Moy et al previously reported that it
is unusual for a school to move into the
top 50 from a lower rank.! Confirming
this supposition, we found that only the
University of Arizona, which moved
from 65th to 45th, and the University

of Kentucky, which moved from 58th to
50th, moved into the top 50 during the
2011-2020 interval.

Geographical distribution of NIH funds

The top 10 NIH-funded states for
medical schools in 2020 include, in order,
California, New York, Pennsylvania,
North Carolina, Texas, Illinois, Maryland,
Massachusetts, Connecticut, and
Missouri. The 10 leading states and
territories for medical school funding
per capita were Connecticut, Maryland,
the District of Columbia, New York,
Vermont, Massachusetts, Pennsylvania,
Missouri, North Carolina, and
Minnesota. Although California ranked
first in total medical school funding with
$2.6 billion in 2020, it ranked 12th in per
capita funding (about $66). Connecticut
ranked first in per capita funding (about
$160). Complete per capita and total
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Figure 1 Trends in U.S. government funding to the National Institutes of Health (NIH) and NIH
funding to medical schools from 2000 to 2020. Data are in inflation-adjusted 2020 dollars as
calculated according to the Biomedical Research and Development Price Index of the NIH.® Years
are given as U.S. government fiscal years (i.e., October 1-September 30). Top 30 schools are tier 1

and tier 2 schools, and top 10 schools are tier 1 schools.

medical school funding by state data
are provided in Supplemental Digital
Appendix 5 (at http://links.lww.com/
ACADMED/B333). The tallies of NITH
funds distributed to each medical
school and to each department by state
or territory in 2020 are posted on the
BRIMR website.'?

Discussion

Katz and Matter refer to the
disproportionate funding of favored
institutions as an example of the Matthew
effect (i.e., “For to everyone who has,
more shall be given,” Matthew 25:29,

or the rich get richer)."* We found that
the higher-tier medical schools received
more total grant dollars than the lower-
tier schools. Moreover, the mean dollar
amount of grants was larger for the
higher-tier schools than the lower-tier
schools. The difference in the mean award
between tier 1 (1-10) and tier 2 (11-30)
schools was $6,000 in 2011, and this
difference increased to $32,000 in 2020
(Table 1). Furthermore, a similar trend
was observed between tier 1 schools and
schools in all other tiers in 2011 and
2020. Though many have argued that
there should be a greater dispersal of NIH
funding,"*'* procedures for implementing
such plans, while still supporting the best
science, have not been forthcoming.

The Association of American Medical
Colleges (AAMC) provides information
on the faculty makeup of medical
schools.” These data indicate the number
of faculty in basic science departments

in U.S. medical schools increased from
18,600 to 19,800 (a 6.5% change) from
2011 to 2020, while the number of faculty
in clinical science departments increased

72

from 131,200 to 163,400 (a 24.5%
change). The larger number of potential
applicants suggested by these data may
play a role in the increased funding to
clinical science departments that we
saw. The AAMC data also indicate the
number of investigators with a PhD
degree in clinical science departments
(~23,000) exceeds the number of
investigators with a PhD degree in basic
science departments (~15,000).'* This
suggests that the difference in the specific
aims and approaches of investigators
from basic science and clinical science
departments may not be as great as one
might have expected.

There was a 17.4% increase in the total
number of awards and a 26.3% increase
in the dollar amount of awards from 2011
and 2020.° These trends, which exclude
training grants and other nonresearch
awards, indicate the increase in inflation-
adjusted NIH funding from 2011 to 2020
that we found was due to increases in
both the number of grants and the size of
the grants.

Many medical schools have faculty
based at independent hospitals or other
affiliates that receive NIH awards. Some
of the nation’s most prominent pediatric
centers, teaching hospitals, and cancer
or neuropsychiatric institutes administer
NIH grants, which necessarily shifts
credit away from the medical schools
and departments whose faculty practice
there.** Awards to such entities decrease
the apparent influence and productivity
of medical school faculty. In 2020,
independent hospitals received about
$2.9 billion from NIH awards and

about $2.0 billion of this was credited to
medical school teaching hospitals and

to investigators with medical school
appointments.'> Do these data suggest
that too much NIH support is allocated
to medical schools and medical school
faculty and that NIH funds should be
more widely disseminated to principal
investigators elsewhere? This is a question
that policy makers can ponder.

The NIH posts data on all extramural
grants and contracts at the end of each
fiscal year in its Worldwide file, which
is the source of all the data that BRIMR
uses for its analyses.® This spreadsheet
credits a single principal investigator for
each award, even those with numerous
coinvestigators, so we were not able

to allocate such awards to multiple
investigators. On close examination,
coprincipal investigators are often not
in the same department as the credited
principal investigator and may not even
be in same organization. Thus, it is

not possible to determine how multi-
investigator awards contribute to the
trends reported in this article.

The NIH institutes that provided

the most funding to medical schools
included the NCI and NHLBI in both
2011 and 2020. Because cancer and
cardiovascular disease are the leading
causes of death in the United States

and the Western world, it is fitting

that the annual budgets of these NIH
institutes are large and that they provide
significant support to medical schools.
That the NIAID was also a major
supporter of research performed at
medical schools is appropriate, perhaps
now (in response to the COVID-19
pandemic) more than ever. The large
increase in the budget of the NIA during
the 2011-2020 interval reflects the needs
of an aging population in the United
States and worldwide. The NINDS
experienced a significant budget increase
during this time period as well; this is
likely related in part to its support of
research targeting Alzheimer’s disease.
Alzheimers is the fifth leading cause

of death in adults over 65 years of

age in the United States, and the total
health care costs for its treatment were
estimated to be $305 billion in 2020.'¢

We believe that our findings will be

of interest to clinicians, investigators,
department chairs, deans, administrators,
and policy makers at medical schools and
elsewhere. We included all of our data
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Table 3

Funding by National Institutes of Health (NIH) Institutes Ranked by Percent of Total Medical School (MS) Funding, 2011

and 20202

NIAID, AA $1,629,635 11.9

$5,540,457 29.4

$2,396,909 23.1

13.8  $5,885,470 40.7 471

Total $13,660,659 100 $35,865,124  38.1

$17,309,297 22.7

100 $41,490,000 41.7 26.7

Abbreviations: TIB, total institute budget; NIAID, National Institute of Allergy and Infectious Diseases; NCI, National Cancer Institute; NHLBI, National Heart, Lung, and
Blood Institute; NIA, National Institute on Aging; NINDS, National Institute of Neurological Disorders and Stroke; NIDDK, National Institute of Diabetes and Digestive and
Kidney Diseases; NIGMS, National Institute of General Medical Sciences; NIMH, National Institute of Mental Health; NCATS, National Center for Advancing Translations
Sciences; NIDA, National Institute on Drug Abuse; OD, NIH Office of the Director; NICHD, National Institute of Child Health and Human Development; NEI, National Eye
Institute; NIAMS, National Institute of Arthritis and Musculoskeletal and Skin Diseases; NHGRI, National Human Genome Research Institute; NIAAA, National Institute on
Alcohol Abuse and Alcoholism; NIBIB, National Institute of Biomedical Imaging and Bioengineering; NIDCD, National Institute on Deafness and Other Communication
Disorders; NIEHS, National Institute of Environmental Health Sciences; NIMHD, National Institute on Minority Health and Health Disparities; NIDCR, National Institute of
Dental and Craniofacial Research; NCCIH, National Center for Complementary and Integrative Health; NINR, National Institute of Nursing Research; NLM, National Library

of Medicine; FIC, John E. Fogarty International Center.

“Years are U.S. government fiscal years (i.e., October 1-September 30). Awards in thousands of 2020 dollars, as calculated according to the Biomedical Research and
Development Price Index of the NIH.2 The 2020 success rates are from the NIH website.®

as spreadsheets in Supplemental Digital
Appendixes 1-5 (at http://links.Iww.com/
ACADMED/B333) so that interested
parties can use them to perform
additional analyses. Moy et al suggested
that there was greater stability for funding
in the basic sciences as compared with
funding for the clinical sciences.' In
contrast, however, our data indicate
funding for clinical science departments
is increasing at a faster rate than that

of basic science departments. As noted
above, that so much investigation in basic
science and clinical science departments

is performed by personnel with a PhD
degree indicates that the goals and
methods of the basic sciences and clinical
sciences may not be so different. Charles
B. Huggins, the 1966 Nobel Laureate in
Physiology or Medicine, who discovered
the link between hormones and cancer,
wrote that “In experimental medicine

the value of research is determined by its
content of exact sciences, chemistry or
physics; without such aids little of value
can be accomplished”"” This strategy
indicates that advances in the clinical
sciences are dependent on the findings of

Academic Medicine, Vol. 98, No. 1/ January 2023

the basic sciences. As a major steward of
medical research in the nation, the NIH
supports fundamental research about
the nature of living systems and the goal
of such research is to enhance health,
lengthen life, and reduce illness and
disability.
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