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Background: We evaluate the performance of plastic surgeons in converting
National Institutes of Health K grants in early career to R grants intended for estab-
lished investigators. We also investigate characteristics that may positively predict
successful transition from K to R grants.

Methods: K08, K23, and R0O1 (or equivalent) grants awarded to plastic surgeons
and physicians within the departments of ophthalmology, dermatology, and neu-
rosurgery were collected. Analyses of successful conversion rates from a K to an
R grant between plastic surgeons and physicians within the selected departments
were performed. Cross-sectional analysis of characteristics among identified plastic
surgeons was completed via logistic regression to elucidate possible predictors of
successful conversion.

Results: Comparison of pathway initiation rates demonstrate that plastic surgeons
receive significantly fewer K grants relative to the size of their field when compared
with other specialties (all P < 0.01). Of the analyzed plastic surgeons, 52.9% suc-
cessfully converted to an R-series grant within 5.4 years of beginning their K-series
grant. Conversion rates were not significantly different between plastic surgeons
and physicians within the selected departments. Logistic regression analyses
revealed that the time-adjusted mean relative citation ratio of K series—associated
publications is a positive predictor of successful conversion (P=0.047).
Conclusions: With regard to increasing National Institutes of Health funding via
the K-to-R pathway, we believe the field of plastic surgery could benefit from an
increased effort to pursue a pathway of K-to-R conversion with a focus on qual-
ity over quantity when publishing articles associated with a K-series grant. (Plast
Reconstr Surg Glob Open 2024; 12:¢6233; doi: 10.1097/GOX.0000000000006233;

Published online 11 October 2024.)

The National Institutes of Health (NIH) provides tens
of billions of dollars in research grant funding annually to
medical institutions within the United States."* Although
these grants are dispersed among physicians in all special-
ties, plastic surgery is one of the least NIH-funded surgi-
cal specialties.” This limited funding may hinder academic
productivity, slow career advancement, and burden future
patients by delaying potential improvements to health
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outcomes. To overcome these hurdles, we must critically
analyze and optimize plastic surgeons’ ability to obtain
NIH grant funding.

Although many different types of NIH grants exist,
the ROI grant is one of the most highly sought after and
competitive grants offered by the NIH.* With an average
award rate of approximately 20% in recent years, obtain-
ing an RO1 grant serves as an impressive milestone in a
researcher’s career.! Given its competitiveness, many
researchers strategically first seek a lower level K-series
(eg, KO8, K23) grant before pursuing an ROI grant; this
commonly utilized strategy is termed the “K-to-R path-
way.” The K-to-R pathway serves as a graduated research
route whereby researchers first complete a period of men-
tored research funded through a Ksseries grant, which
are of shorter duration and provide less funding than
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RO1 grants.” During this time, an early-stage investigator
(ESI) builds his or her foundation of research skills and
expertise under the guidance of a more established princi-
pal investigator (PI).° Upon successful completion of this
initial K-series grant, a researcher hopes to have obtained
sufficient knowledge and skill necessary to independently
conduct longitudinal research and may then seek further
funding via an R0O1 grant.” If approved for a subsequent
RO1 grant, a researcher is deemed to have successfully
completed a K-to-R “conversion,” thus graduating them
from ESI status to that of independent researcher.

Although previous studies have evaluated use of the
K-to-R pathway among other specialties, none have com-
prehensively analyzed its use by plastic surgeons.*"* Thus,
the present study aims to investigate the use of the K-to-R
grant pathway within the field of plastic surgery. We also
seek to assess predictors of successful K-to-R grant con-
version among plastic surgeons to better guide aspiring
clinician-scientists in their pursuit of independent
researcher status.

The NIH RePORTER database was utilized to identify
all K08, K23, RO1, and ROI equivalent (DP1, DP2, DP5,
R37, R56, RF1, RL1, U01, and R35) grants awarded to
plastic surgeons and faculty of ophthalmology, dermatol-
ogy, and neurosurgery in schools of medicine between
1997 and 2022." Given the variability of plastic surgery
services as either divisions or departments within US
medical institutions, we did not use the NIH RePORTER
database’s “department” filter to identify plastic surgeons.
Instead, we chose to query the NIH RePORTER data-
base using individual names from the 2023 American
Society of Plastic Surgeons (ASPS) membership roster,
which comprises 92% of all board-certified plastic sur-
geons practicing within the United States."” Given that the
ASPS membership roster consists solely of physicians,'
we further chose to limit our search of K-series grants to
K08 (Mentored Clinical Scientist Development Award)
and K23 (Mentored Patient-Oriented Research Career
Development Award) for all department searches, as these
grants are exclusively awarded to those with an MD or
equivalent degree.’ In doing so, we effectively limited que-
ries of the other departments to only clinician-scientists, as
would be expected with the use of our proxy. A combina-
tion of computer programming software (Python—pan-
das 2.0.1, run in PyCharm), manual abstract review, and
internet searches were then used to screen and filter each
resultant grant.” Grant disbursements were screened
to remove duplicate awards and disbursements without
an exact name match between the listed primary PI or
co-PI and a queried plastic surgeon name. Remaining
grant disbursements were then filtered to include only
those disbursements verified to have been received by a
plastic surgeon as determined by manual abstract review
and web search. All collected grants were grouped by spe-
cialty for analysis. Plastic surgeon-associated grants were
manually categorized by research type (basic science,
translational, and clinical) and research area (composite
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Question: How have plastic surgeons fared in converting
early-career National Institutes of Health—funded K grants
to subsequent R grants and how can they improve?

Findings: Plastic surgeons initiate the K-to-R pathway at
a relatively low rate; however, successful conversion rates
are on par with other specialties. Time-adjusted mean rel-
ative citation ratio of K series—associated publications was
found to be a predictor of successful conversion.

Meaning: Promotion of the K-to-R pathway and a focus on
quality of research rather than quantity may increase the
ability of plastic surgeons to obtain National Institutes of
Health grant funding and independent researcher status.

tissue allotransplantation, crania/maxillofacial/head and
neck, nerve/peripheral nerve, outcomes, tissue engineer-
ing, wounds/scar, and other). Institutional review board
approval was not required for this study, as all data were
obtained from publicly available sources.

To calculate the relative rates of K-to-R pathway initia-
tion for each specialty group, the 2021 AAMC Physician
Specialty Report was utilized to first determine the num-
ber of active physicians within plastic surgery, ophthalmol-
ogy, dermatology, and neurosurgery.”’ Pearson chi-square
tests were then performed to compare the proportion of
plastic surgeons awarded K grants to the proportion of
physicians within each of the other specialty groups who
were awarded K grants.

Further analysis was conducted to determine each
speciality group’s rate of successful K-to-R grant conver-
sion by calculating the proportion of K grant recipients
who subsequently obtained an RO1 (or equivalent) grant
within 5.4 years of their respective K grant start date. This
timeframe was chosen based on previously published lit-
erature concluding that 5.4 years is the average length of
time from receipt of a K grant to subsequent receipt of an
RO1 (or equivalent) grant.”’ Pearson chi-square tests were
then used to compare the conversion rate of plastic sur-
geons to that of the other specialty groups.

A cross-sectional analysis of characteristics specific
to the grant recipients and their respective K grant at
the time of expected or successful R grant receipt was
performed via logistic regression to discern potential
predictors of successful conversion for plastic surgeons.
A timeline of 2.5 years after completion of the K grant
was utilized as the time of expected conversion for these
analyses, as this was found to be the average time to con-
version among plastic surgeons identified in this study.
Grant-specific characteristics were obtained via manual
web search and NIH RePORTER query."* Collection of
relative citation ratio (RCR) data and author metrics was
performed with the use of iCite.”” The verbiage “K-series-
associated publications” refers to peerreviewed research
articles published with data pertaining to the researcher’s
K grant project. The term “time-adjusted” refers to our
methods of collecting grant-associated publication data
in which we included only articles published up until the
year before the expected or successful R grant conversion.
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Fig. 1. Screening and filtering process of ASPS member grants.

Statistical analyses in this study were performed using
R. For Pearson chi-square tests, we utilized the chisq.
test function from base R.* Logistic regression analyses
were conducted using the “glm” function from the stats
package.”

Review of the ASPS membership roster yielded a total
of 7986 board-certified plastic surgeons. Initial query of
these names within the NIH RePORTER database resulted
in a total of 40,699 grant disbursements (Fig. 1). After
screening and filtering these grants, we identified a total
of 91 grant disbursements corresponding to 18 unique
K-series grants received by plastic surgeons. The major-
ity of these grants were classified as basic science projects
(Fig. 2A), with the most common area of research being
wounds/scar (Fig. 2B). The National Institute of General
Medical Sciences and National Institute of Dental and
Craniofacial Research were the most common NIH fund-
ing institutes that supported the identified grants (Fig. 3).

For our comparative analysis of plastic surgeons’ per-
formance with the K-to-R pathway, we identified 17 plastic
surgeons, 164 ophthalmologists, 79 dermatologists, and
73 neurosurgeons to be included. A summary of the K
grants collected for analysis is depicted in Figure 4. The
calculated rates of pathway initiation were found to be
0.2%, 0.9%, 0.6%, and 1.3% within the specialty groups
of plastic surgery, ophthalmology, dermatology, and neu-
rosurgery, respectively (Table 1). Pearson chi-square tests
comparing rates of pathway initiation revealed that plastic

surgeons were significantly less likely to be awarded a K
grant when compared with neurosurgeons, ophthalmolo-
gists, and dermatologists, independently (all P < 0.01).
The calculated rates of successful K-to-R conversion were
found to be 52.9%, 47.0%, 58.2%, and 42.5% for the spe-
cialty groups of plastic surgery, ophthalmology, dermatol-
ogy, and neurosurgery, respectively (Table 2). Pearson
chi-square analyses comparing rates of successful conver-
sion failed to show statistically significant differences.

All 18 plastic surgeons were included in our analysis
of potential predictors of successful K-to-R conversion. Of
these 18 plastic surgeons, nine (50%) were found to have
successfully converted to an ROl (or equivalent). (See
appendix, Supplemental Digital Content 1, which sum-
marizes the aggregate data of the characteristics collected
at the time of expected or successful conversion. http://
links.lww.com/PRSGO/D550.) Logistic regression using
individual-level characteristic data identified that the time-
adjusted mean RCR of K-series-associated publications is a
statistically significant predictor of successful conversion
(P=0.047). Analyses of all other gathered individual-level
characteristics data failed to show statistical significance.

This study provides a critical analysis of plastic surgeon
involvement with the graduated K-to-R grant funding path-
way over nearly three decades. Our findings demonstrate
that relatively few plastic surgeons have initiated the K-to-R
grant funding pathway over this time period, but those who
do are frequently able to achieve a highly coveted R0O1 grant.
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Fig. 2. Overview of research types and areas in plastic surgeons’K grants. A, Types of research across identified plastic surgeons’K grants.

B, Areas of research across identified plastic surgeons’K grants.
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Fig. 3. Funding institutions and centers of identified plastic surgery K grants. AHRQ, Agency for
Healthcare Research and Quality; NHLBI, National Heart, Lung, and Blood Institute; NIA, National
Institute on Aging; NIAID, National Institute of Allergy and Infectious Disease; NIDCR, National Institute
of Dental and Craniofacial Research; NIGMS, National Institute of General Medical Sciences; NINDS,
National Institute of Neurological Disorders and Stroke.

Comparative analyses of K awardees per active physi-
cian in each respective field showed that plastic surgeons
had received significantly fewer KO8 and K23 grants per
active physician when compared with the departments
of ophthalmology, dermatology, and neurosurgery. This
indicates that plastic surgery has a relative deficiency in
receiving initial funding via this mechanism and sug-
gests that the field may benefit from optimization of this
stage of K-to-R funding. Further analysis including all
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applications for KO8 and K23 grants could point toward
whether the deficiency lies in a lack of attempted pursuit
or in a pattern of rejected application for these grants.
Unfortunately, rejected applications for both K08 and
K23 grants are not made publicly available, so a compre-
hensive analysis of these grants is not possible.
Comparative analyses of success rates in convert-
ing from a mentored K grant to an independent RO1
(or equivalent grant) between plastic surgeons and the
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Fig. 4. Percentages of KO8 and K23 grants included in analyses by specialty group.

Table 1. Rates of K-to-R Pathway Initiation by Specialty Group

Specialty Group Active Physicians K Grants (K08, K23) K-to-R Initiation Rate, % P
Plastic surgery 7224 17 0.2 1
Ophthalmology 18,938 164 0.9 <0.01
Dermatology 12,756 79 0.6 <0.01
Neurosurgery 5744 73 1.3 <0.01

Rates of K-to-R pathway initiation for each specialty group were calculated using the number of identified K grants (K08, K23) per active physician in each spe-

20

cialty.

Table 2. Rates of Successful K-to-R Conversion by Specialty Group

Specialty Group K Grants (K08, K23) Subsequent R01 (or Equivalent) Grants K-to-R Conversion Rate, % P
Plastic surgery 17 9 52.9 1
Ophthalmology 164 77 47.0 0.64
Dermatology 79 46 58.2 0.69
Neurosurgery 73 31 42.5 0.43

Rates of successful K-to-R conversion for each specialty group were calculated as the proportion of subsequent RO1 (or equivalent) grants per K grant (K08, K23).

departments of ophthalmology, dermatology, and neu-
rosurgery failed to show any statistically significant dif-
ferences. Thus, although the overall NIH funding to
plastic surgery may be relatively low, the performance
by plastic surgeons in successfully completing the K-to-R
pathway, once begun, does not lag behind physicians
within other departments.” This finding, coupled with
our finding that plastic surgeons have received fewer
K grants per physician, would suggest that a simple
increase in the number of plastic surgeons receiving a
KO8 or K23 grant may directly result in a proportionate
increase in R grants and independent researchers rela-
tive to other fields.

With this suggestion in mind, we look to current lit-
erature to provide practical strategies of increasing
ESI research success. A literature review performed by
Ransdell et al identified that a lack of mentorship, avail-
able time for research, and balance between work and
life are major barriers to research development for ESIs.**
In line with these findings, the NIH sourcebook has
included a section on training and mentorship, stating
that the mentor-mentee relationship is one of the most
important factors in performing successful research.” As
such, the most practical strategy that might increase the
number of plastic surgeons receiving KO8 or K23 grants
may be to reinforce mentorship programs focused on
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improving ESIs technical skills, increasing access to neces-
sary resources and individualizing the support of plastic
surgery researchers.

Although an increase in the number of physicians who
pursue and begin the K-to-R pathway seems to be a solu-
tion to the low NIH funding to plastic surgeons, such an
effort would assume that our conversion rates will remain
relatively constant and comparable to other specialties. To
address this assumption, we sought to also identify charac-
teristics that may predict successful conversion.

The logistic regression analysis of cross-sectional grant
recipient characteristics and their respective K grant
characteristics demonstrated only one statistically signifi-
cant predictor of successful conversion for those in plastic
surgery—time-adjusted mean RCR of K series—associated
publications. Although this is an interesting finding on its
own, it is of more interest when we put into perspective
that neither the time-adjusted total number of K series—
associated publications nor the non-time-adjusted mean
RCR of K series—associated publications were found to be
positive predictors of success. Being that RCR is a met-
ric proven to be an effective measure of a publication’s
impact, our findings reiterate that “quality over quantity”
remains as effective guidance for individuals seeking suc-
cessful conversion—a conclusion we find to be in agree-
ment with the NIH goal to fund projects in a manner so
as to “foster fundamental creative discoveries, innova-
tive research strategies, and their applications as a basis
to advance significantly the Nation’s capacity to protect
and improve health.”***” In summary, one should not
only work productively throughout their K grant project
but focus on publication of work once it has reached a
level that it will have maximal impact to other researchers
within their field.

In seeking to facilitate grant funding by plastic sur-
geons utilizing the NIH’s K-to-R funding pathway, we
wish to highlight other studies that have addressed the
dilemma of securing federal grant funding by plastic
surgeons. Although it has been shown that NIH funding
is not necessary to publish meaningful works,” the his-
torically low NIH funding that plastic surgeons receive
has been well-documented, and studies taking a closer
look at each of the NIH’s many funding mechanisms is
not uncommon.”**" Some studies have gathered cross-
sectional data from the NIH RePORTER, such as types of
grants, rates of approved grants by gender, and other char-
acteristics.>*'%2*-31 In contrast to these studies, however, we
believe our methods allow for a more comprehensive view
on NIH funding history by plastic surgeons, as evidenced
by discrepancies in the number of sequential K-series and
RO1 (or equivalent) grant submissions.

There are multiple limitations to this study. First, we
were unable to accurately query the NIH RePORTER
database for grants awarded to plastic surgeons using
the “department” filter, given the significant variability
of plastic surgery services as either standalone depart-
ments or smaller divisions. However, using the ASPS
membership roster as a proxy for NIH RePORTER’s
departmental classification of plastic surgery, we
were able to effectively identify more than 90% of all
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board-certified plastic surgeons in the United States. We
further mitigated this limitation by restricting K-series
queries to KO8 and K23 grants for all departments. By
maintaining a focus on these grants, specifically, we
hoped to make analyses between ASPS members and
physicians of other departments more comparable. An
additional limitation in this study is the sample size
available for analysis with logistic regression. Although
more data points would have improved this analysis, we
believe the methods of data collection were sufficiently
comprehensive, limited most by the size of the field and
the history of prior funding.

This study provides a comparative analysis of rates of
successful K-to-R pathway initiation and conversion as
well as a starting point in developing a framework that
plastic surgeons may utilize to optimize their efforts in
receiving NIH funding via this mechanism. Our analy-
sis demonstrates that despite relatively little involve-
ment with this pathway over the past 25 years, plastic
surgeons have demonstrated success in advancing from
early-career K grants to established investigators hold-
ing R grants. The field of plastic surgery may benefit
most from an increase in the number of applicants for
K grants, and focusing on the quality of publications
arising from those awards. Overall NIH funding to
plastic surgeons may be improved by continued critical
analysis of their performance within all NIH funding
mechanisms. Such analysis, coupled with identification
of predictors of success, will serve to optimize future
funding efforts to plastic surgeons and advance their
respective fields of study.
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