
ARTICLE

National Institutes of Health (NIH) grant awards:
does past performance predict future success?
Joni M. Prasad 1,2, Michael T. Shipley3, Terry B. Rogers1,4 & Adam C. Puche 3✉

ABSTRACT The NIH is the major federal biomedical research funding agency within the

United States, and NIH funding has become a priority in institutional decisions on faculty

recruitment, salary, promotion, and tenure. The implicit assumption is that well-funded

investigators will maintain their funding success; however, our analysis of NIH awardees from

2000 to 2015 suggests that regardless of how well funded an investigator is, their research

portfolio exhibits “regression to the mean,” matching the typical NIH funding profile within

just 10–15 years. Thus, outperformance in past funding is not a strong predictor of future

outperformance in funding success. This study indicates that faculty performance should not

be solely judged upon grant success but should include other institutional mission priorities

such as provision of clinical care, education, and service to community/profession.
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Introduction

The National Institutes of Health (NIH) funds most of the
federal biomedical research within the United States. The
investigator-initiated R01 (research project) grant is the

original and continues to be the primary NIH grant mechanism.
Over recent decades, particularly at medical schools, the R01 has
been treated as a measure of faculty value. Success in R01 funding
is the predominant factor in faculty recruitment, salary, promo-
tion, tenure, resources, and space allocation. Schools of Medicine
(SOMs)/Academic Medical Centers (AMCs) compete to increase
their rankings by increasing their number of R01 awards.
Increasingly, SOM/AMC strategic plans value the recruitment of
Principal Investigators (PIs) that hold multiple R01s. This strat-
egy provides institutions an immediate boost in funding totals
and experienced researchers. However, these well-funded hires
typically require higher salaries, large recruitment packages, and
disproportionate space allocations. Institutions are thus predict-
ing that there will be a long-term return on investment (ROI), as
these recruits will continue to enjoy continued funding success.
Thus far, there has been little data analyzing whether this
assumption holds and our analysis indicates that it may not. We
show that well-funded PIs “revert to the mean” of the overall NIH
R01 funding profile in just 10–15 years. Thus, balanced recruit-
ment of, investment in, and development of young and existing
PIs are likely to be a crucial factor in long-term success of an
institution.

Methods
NIH grant data were exported directly from the public repository
of funding information maintained by the NIH, the NIH Online
Reporter Tool (https://projectreporter.nih.gov/reporter.cfm), and
the Palgrave Dataverse site (https://doi.org/10.7910/DVN/
GECEVA). All R01s from the category of “NIH US Schools of
Medicine” for each fiscal year listed in the results were analyzed
(average R01s excluding supplements/year= 14,676; range
12,870–16,128). For analysis of funding of non-R01 grants, U01s,
P01s, P30s, and P50s were exported from the database for each
fiscal year analyzed (average= 1,696/year; range 1,489–1,870). To
determine the number of R01s per investigator, the NIH Contact
Person ID was used to identify discrete NIH investigators and
then the number of R01s awarded to that ID, excluding supple-
ments, counted. In the case of multi-PI grants, sole credit for the
R01 was given to the contact PI.

In the study of funding amount, the total cost of the grant
(direct+ indirect costs+ any administrative or other supple-
ments) was summed for each award. To normalize for inflation
over the 15-year period analyzed, award values were normalized
to 2015 dollars using the NIH Biomedical Research and Devel-
opment Price Index’s published inflation rates. For visualization
purposes in the graphs, the total cost of the grants was converted
into R01 equivalents, with one R01 equivalent defined as the
approximate total cost of a $250,000 modular R01 plus a simu-
lated 50% indirect cost rate. Thus, one R01 equivalent was
funding up to $375,000 and two R01 equivalents was from
$375,001 to $750,000, etc.

NIH average funding profiles were generated directly from
the NIH Reporter data for each fiscal year. To allow for error
calculation, we bracketed each probe year (2000, 2005, 2010,
and 2015) with an additional year on each side (i.e., the funding
profile shown for 2000 is an average of the profiles from 1999,
2000, and 2001). To estimate the number of investigators with
no R01, we generated three estimations to calculate a prediction
range for unfunded investigators. The first used the NIH pub-
lished data on the number of discrete R01-equivalent applica-
tions for each year, from which we then subtracted the number

of applications for non-R01 grants and funded R01s to estimate
the number of unfunded R01 applications. An obvious source
of potential error with this method of estimation is the neces-
sary assumption that most investigators are not submitting
multiple R01s in the same fiscal year. This estimate was con-
verted to a percentage by summing the number of discrete
applications with the total number of R01-funded investigators,
to approximate a total number of investigators desiring NIH
R01 funding. For the second approach, we directly counted how
many of the individuals that had funding during our four
probes lost that funding during the 15-year analysis time frame
(total discrete investigators in our cohort was 24,866). Third,
we compared our estimates with a recent NIH publication of
unfunded investigators (Lauer, 2018). All three estimation
methods yielded similar values for the percentage of unfunded
investigators.

To graph the mean outperformance of cohorts, the proportion
of investigators above the NIH average funding profile at each
interval of 5, 10, and 15 years was generated (i.e., area between the
curve). In the special case of the 1 R01 cohort where every
investigator was below the mean, the negative area between the
R01 cohort and the NIH mean was used.

Results
The NIH average investigator award profile. To test whether
past award success is predictive of future success, it is important
to compare “success” against the average. To do this, we extracted
each R01 awarded to a US SOM/AMC in 2000, 2005, 2010, and
2015 from the web-based NIH Reporter tool (https://
projectreporter.nih.gov/reporter.cfm). We counted how many
individual investigators, identified by NIH Contact Person ID,
held 1, 2, 3, or more R01s in any given year. This PI grant
portfolio profile was remarkably stable over the 15-year time
frame: 73.8 ± 2.2% (range 71–78%) of R01-funded investigators
held a single R01; 20.8 ± 1.7% (range 18–23%) held two R01s;
4.3 ± 0.5% (range 3–5%) held three R01s; and only 0.9 ± 0.2% of
investigators held four or more R01s in any given year (Fig. 1a).
This yields a mean of 1.33 ± 0.03 R01s per R01-funded investi-
gator and shows that “highly funded” R01 awardees are excep-
tionally rare.

However, this is an incomplete picture of typical PI funding
status, as there are also unfunded investigators who are seeking
R01 funding. To estimate the number of investigators without an
R01, we used published NIH data on the number of unique R01
applicants in each year and subtracted from that the number of
PIs with funding in that year. In addition, we directly measured
unfunded rates in our cohort analysis groups (see below). Our
unfunded investigator observations for SOM/AMCs ranged from
53% to 66% of investigators between FY2000 and 2015. This
closely approximates recently published data from the NIH,
which estimated an unfunded investigator rate for all NIH
investigators in FY2017 of 66% (Lauer, 2018). Thus, if we
incorporate the unfunded investigators into the average awards
the corrected average number of R01s across all investigators
drops to 0.56 ± 0.06 per investigator.

Do highly funded investigators consistently outperform the
NIH average? SOM/AMCs recruitment and promotion practices
generally assume that current multi-R01 awardees will maintain
multiple grants in the future providing ROI. We tested this
assumption over 5-, 10-, and 15-year time intervals. Many con-
sumer industries examine ROI over a shorter time frame than 15
years with industry standards ranging from 3 to 5 years. However,
5 years is an exceedingly short time frame to consider ROI in
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academic fields. At our own institution, the average length of
employment for our current faculty is 12.2 years (12.2 ± 9.5 years,
n= 1,209 faculty). Therefore, we evaluated grant success over the
similar time frame of 10–15 years.

For the period from FY2000 to 2015, we sorted all
investigators funded in FY2000 into cohorts consisting of
single R01 holding investigators, 2 R01 holders, etc. Each
cohort was then assessed for the average number of grants they
held 15 years later. Investigators that started with one R01 held
an average of only 0.29 R01 awards after 15 years (Fig. 1b),
substantially lower than the 0.52 R01/investigator average
observed in FY2015. Those with two, three, or four R01 awards
in 2000 did hold slightly above the NIH average after 15 years
but still averaged less than one R01 per investigator (Fig. 1b,
0.53 for two R01 holders, 0.68 for three, and 0.69 for four). Even
the most highly funded cohort that started with 5 or more R01s
in FY2000, held an average of just 1.1 R01s after 15 years. Thus,
regardless of the number of R01s held initially, all cohorts
significantly decreased their funding over time. Even the most
highly funded cohort (5+ R01s) outperformed the average by
only 0.58 R01s per PI after 15 years.

For a more detailed analysis of these funding reduction trends,
we plotted the percentage of investigators in each cohort that
ended with 0, 1, 2, 3, 4, or 5+ R01s after 5, 10, or 15-year intervals
(Fig. 2a–c). This showed that the striking reduction in average
funding is partly due to a high proportion of investigators who no
longer had R01 funding at 5, 10, or 15-year time spans. After 15
years, ~60% of investigators initially with 2+ R01s had no
funding and 79% in the single R01 cohort had no R01 funding

(Fig. 2a). These loss rates were also present in the 10-year
intervals, with ~40% of 2+ R01 and 70% of single R01 holders
without R01 funding (Fig. 2b). Even in only 5-year intervals,
20–30% of 2+ R01 holders and a disheartening 55% of single R01
holders had no R01 funding (Fig. 2c). Thus, although single R01
holders have a higher risk of losing all funding, the majority of
investigators in all cohorts had complete R01 funding loss within
15 years, regardless of their initial funding level.

This analysis demonstrated that the proportion of investiga-
tors starting with 0, 1, 2, 3, 4, or 5+ R01s in 2000 exhibited a
striking regression towards the NIH mean funding over 10–15
years (Fig. 2a–c). The single R01 cohort matches the mean
distribution within 5 years and as a cohort underperforms over
10–15 years (Fig. 3). The two to four R01 cohort outperforms
the mean over the 5-year (37% of investigators are above the
mean) and 10-year time frame (21% of investigators are above
the mean), as might be expected, given that most R01s are
funded for 5 years. However, even within the well-funded two
to four R01 cohorts, only 5–10% of investigators have funding
levels greater than the NIH mean after 15 years. Thus, the long-
term performance of the two to four R01 holders is only slightly
in excess of the NIH mean. The highest funded cohort, those
with 5+ R01, which is 0.2% of NIH investigators, also regresses
toward the mean, with only 22% of PIs having funding greater
than the NIH mean after 15 years (Fig. 3). Although these very
highly funded investigators outperform over longer time
periods than other cohorts, it may be very difficult to predict
which individuals would outperform the NIH average over
time.

Fig. 1 NIH investigator profile 2000–2015. a Proportion of investigators in each year holding the number of R01s. b Average number of R01s per
investigator with investigator cohorts of one, two, three, four, or five or more R01s in 2000 (blue) and the average number of R01s held by each group in
2015 (red). The dotted line represents the average number of R01s held NIH-wide in 2015 (0.52 R01s/investigator). c Proportion of investigators holding
R01-equivalent funding level in each year, adjusted for inflation represented in 2015 dollars. d Average number of R01 equivalents per investigator with
investigator cohorts of one, two, three, four, or five or more R01 equivalents in 2000 (blue) and the average number of R01 equivalents held by each group
in 2015 (red). The dotted line represents the average number of R01 equivalents held NIH-wide in 2015 (0.89).
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Overall, we conclude that the R01 profiles of all investigator
cohorts, regardless of the number of R01s held at the start, are
nearly indistinguishable from the NIH investigator mean profile
over 10–15 years. Thus, over any reasonable PI employment half-
life, R01 funding success regresses to the mean.

Do multiple R01 PIs convert their R01s to programmatic
grants? One possible explanation for the dramatic drop-off in
R01 funding over relatively short time periods is that well-
funded investigators convert their multiple R01s into single,
larger program or center grants. To assess this possibility, we
analyzed NIH dollars per investigator, summing award
amounts of R01s, program project grants (P01s), center grants

(P30s and P50s), and cooperative agreement research projects
(U01s). We excluded small research (R03s), exploratory/
developmental research award mechanisms (R21s), and train-
ing grants (T32s). For comparison purposes, we converted the
total cost (direct, indirect, and supplements) into R01 equiva-
lents: one R01 equivalent was defined as a $375,000 module
(i.e., a nominal $250,000 direct costs plus 50% Facilities &
Administration rate). Thus, one R01 equivalent in 2015 is
funding up to $375,000 and two R01 equivalents funding
between $375,001 and 750,000, etc. As biomedical research
inflation has increased the size of R01 budgets over time, we
normalized for inflation using the NIH Biomedical Research
and Development Price Index published rates and normalized
R01 equivalents to 2015 dollars. The results showed that the

Fig. 2 Longevity profile of investigator NIH funding. a Investigator funding longevity over a 15-year time frame (from 2000 to 2015). Graph shows
investigator cohorts that held one (red line), two (green), three (purple), four (orange), or five or more (blue) R01 awards in 2000 with their funding profile
15 years later. The black line shows NIH average profile in 2015. b Investigator funding longevity over 10-year time frames (average of two time frames
2000–2010 and 2005–2015). c Investigator funding longevity over 5-year time frames (average of three time frames, 2000–2005, 2005–2010,
2010–2015). d Investigator funding longevity over a 15-year time frame (from 2000 to 2015) in inflation-adjusted total award dollars in R01 equivalents
($375,000 bins). Graph shows investigator cohorts that held one (red line), three (green), five (purple), seven (orange) or nine or more (blue) R01
equivalents in 2000 with their funding profile 15 years later, adjusted for inflation represented in 2015 dollars. The black line shows NIH average profile in
2015. e Investigator funding longevity over 10-year time frames in inflation-adjusted total award dollars in R01 equivalents. f Investigator funding longevity
over 5-year time frames in inflation-adjusted total award dollars in R01 equivalents.
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proportion of investigators with one, two, three, etc., R01-
equivalent funding changed little over the last 15 years (Fig. 1c).
The largest number of investigators each year had two R01s
equivalents. This is probably due to increased numbers of non-
modular grants over time, as purchasing power of a modular
grant decreased.

If highly funded investigator cohorts were converting multi-
ple R01s into fewer large grants, they should consistently
outperform the NIH total dollars per investigator mean over
time. However, comparing the profile of total dollars in R01
equivalents closely recapitulated our analysis of absolute R01

numbers. Investigator cohorts with one and two R01 equiva-
lents have lower average funding rates than the NIH mean after
15 years, and 3+ R01-equivalent cohorts only slightly exceed
the NIH mean (Fig. 1d). Only a tiny subset of highly funded
investigators outperforms the total dollar mean over the long
term (Fig. 2d–f). Thus, we conclude that conversion of multiple
R01s to fewer, but larger, program grants is not a significant
factor, as the total dollars awarded also regressed to the mean
across all cohorts.

Caveats. There are several caveats to these analyses. We
restricted our analysis to SOMs/AMCs, so other institutional
types may have different over/underperformance ratios. We also
did not separate investigators based on demographics, although a
recent study suggests early stage and minority investigators may
be at even higher risk than we have identified based on funding
level (Nikaj et al. 2018). In addition, we cannot reliably estimate
how many investigators retired during the analysis time frames.
Given that our data tracks ~25,000 discrete PIs of R01s over this
15-year time frame, it would be nearly impossible to determine
whether each PI had retired during this time. Retirement and/or
departure from academic science is also unlikely to be completely
independent from loss of NIH funding, as investigators that lose
all of their NIH funding are anecdotally more likely to retire than
investigators that currently have NIH grants. However, we
addressed the retirement caveat directly by examining only the
grant award profile of the subset of investigators that had at least
one R01 at the start and at the end of our analysis windows. By
definition, these are active investigators. We recognize that this
analysis will overestimate award success, as the non-retired
unfunded investigator has been excluded in this segmentation. In

Fig. 4 Longevity profile of non-retired investigator NIH funding. a In an investigator cohort that held at least one R01 in both 2000 and 2015, the average
number of R01s per investigator with investigator cohorts of one, two, three, or four R01s in 2000 (blue) and the average number of R01s held by each
group in 2015 (red). The dotted line represents the average number of R01s held by R01-funded investigators NIH-wide in 2015 (1.33 R01s/investigator).
b Investigator funding longevity after 15 years (2000–2015) in a cohort of investigators that had at least one R01 in both 2000 and 2015. Investigator
cohorts that held one (red line), two (green), three (purple), or four (orange) R01 awards in 2000 and their funding profile 15 years later. Black line is the
NIH average in 2015 of investigators that held at least one R01 in both 2000 and 2015. c In an investigator cohort that held at least one R01 in both 2000
and 2015, investigators beginning with 1, 2, 3, or ≥4 R01s in 2000 (blue) and the percent of R01s each cohort held in 2015 (red).

Fig. 3 Outperformance of typical NIH investigators. Cohort performance
relative to the NIH average showing the percent of investigators in cohorts
that held one (red line), two (green), three (purple), four (orange), or five
or more (blue) R01 awards in 2000, who outperformed the NIH average
number of R01 awards 5, 10, or 15 years later.
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this analysis, we were also unable to include the 5+ R01 holders,
because only four investigators that held five or more R01s in
2000 still had at least one R01 in 2015. Regardless of the starting
number of R01s held (1, 2, 3, or 4+) all groups had funding close
to the 1.33 R01s per investigator average of all funded NIH
investigators 15 years later (Fig. 4a). As with the analysis of the
total R01 awardees, these continuously funded awardees also
exhibited regression toward the NIH-wide average profile
(Fig. 4b, c). The analyses on the single and multi-R01 holding
cohorts of continuously funded investigators showed that the
one R01 cohort was indistinguishable from the NIH average, and
of those with two to four R01s in FY2000 only 16% of investi-
gators (range 13–21%) outperformed the mean in FY2015 (Fig.
4). Thus, even when we restrict the analysis to cohorts of actively
funded individuals, thereby restricting our analysis to investi-
gators who, by definition, have not retired, their funding
regresses towards the NIH mean over the same time frames. This
indicates that retirement of well-funded investigators is not a
driving factor explaining regression to the mean in NIH-wide
well-funded investigators.

Another caveat is the treatment of multi-PI R01s (MPIs).
MPI R01s were initiated by the NIH in 2006; therefore, in the
early years of the data analyzed (2000 and 2005), there were no
MPIs to consider. By 2010, 5% of all funded NIH R01s were
MPIs, rising to 15% in 2015. For the present analysis, all grants,
including MPIs, were credited solely to the contact PI. This
conforms to Blue Ridge Institute for Medical Research ranking
procedures and how the NIH tracks awards. Thus, we counted
each grant only once in our analysis. We acknowledge that
some investigators classified as “unfunded” may be MPIs on
one or more awards. In addition, we are also unable to track
foundation, National Science Foundation, and Department of
Defense funding as these organizations do not provide the same
award transparency as NIH through its NIH Reporter tool.
However, these sources provide substantially fewer biomedical
research award dollars than the NIH, and those sources are also
not counted towards an institution’s Blue Ridge Rankings.

Discussion
Our data demonstrate that regression to the mean occurs with
NIH grant success, as is characteristic of long-term perfor-
mance in a wide variety of settings. For example, financial
investing, where data over decades show that actively managed
funds and individual fund managers do not outperform the risk
adjusted average (indexes) over long periods of time (Malkiel,
1973, Bogle, 1992; Carhart, 1997; Murstein, 2003). Indeed, this
is distilled in the phrase the Securities and Exchange Com-
mission (SEC) requires of all mutual fund prospectuses “…past
performance is no guarantee of future results…”. Despite this
caution and data, the notion persists that previously high per-
forming fund managers will continue to “beat” the market
average! Similarly, our analysis of NIH funding data shows that
any cohort of investigators (i.e., low or highly funded) will
regress toward the typical NIH funding profile over a relatively
short time frame (10–15 years). Thus, an institution is unlikely
to “beat the market” over any significant period of time by
recruiting faculty based solely on past grant success.

These regression to the mean findings are also pertinent to
analysis showing that a small number of investigators receive a
disproportional share of NIH grant expenditures (Katz and
Matter, 2017; Kuo, 2017). These data were congruent with
anecdotal impressions that subsets of individuals receive pre-
ferential treatment from the NIH. It is true that a higher

proportion of funding goes to a subset of investigators. How-
ever, if there were systemic bias towards the same group of
investigators, we would predict that highly funded investiga-
tors would disproportionally sustain their funding over time.
To the contrary, our analyses demonstrate that all cohorts of
investigators regress toward the mean at very similar rates. As
a result, we find no indication of significant systemic, long-
term NIH award bias toward a group of highly funded
investigators.

Blue chip recruits (e.g., 3+ R01 holders) are usually costlier
in terms of salaries, seed packages, and space allocations. Our
data show that current high-yield investigators are highly
unlikely to continue to perform at the same high level. Only a
tiny fraction of PIs will sustain such funding success over the
short, medium, or long term. Very highly funded investigators
are as likely to have decreased funding as less well-funded
investigators are to have increased grant funding—the very
definition of regression to the mean. Therefore, institutional
“costs” (salaries, seed commitments, and space allocations)
disproportional to projected long-term performance is statis-
tically risky. From an ROI perspective, considerations other
than past funding performance, including faculty service,
clinical activities, mentorship of junior faculty, educational
commitments, and public trust, should be part of the institu-
tional recruitment and support of existing faculty strategies. In
conclusion, our data suggest that in terms of grants the SEC
warning on financial funds appears to apply to faculty grant
awards: “Past performance is no guarantee of future returns.”

Data availability
NIH grant data were exported directly from the public repository
of funding information maintained by the NIH, the NIH Reporter
(https://projectreporter.nih.gov/reporter.cfm), and the Palgrave
Dataverse site (https://doi.org/10.7910/DVN/GECEVA).
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