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Life sciences discoveries drive public health improvement and consequently expanding research

is great societal interest. The purpose of this study is to identify what measurable qualities of
institutional culture point to fast growth of biomedical research. This cross-sectional study analyzed
data on NIH funded research of 93,703 contact Principal Investigators (Pls) of 254 US research
universities and institutions. The sample was ranked based on percentage growth of funding

over a decade and subsequently split into an upper half of fast growers and lower half of controls.
The multidimensional comparisons indicated that neither current funding levels nor academic
classifications of organizations nor success in recruiting funded researchers appear to be useful
identifiers of above average research growth. On the other hand, there is a significant inverse
relationship between the percentage growth in funded research and the ratio of non-active versus
active principal investigators. Here we show that the essence of most productive growth strategies is
“support your own people” by helping past successful researchers to regain funding as PlIs, increasing
project size per P, and internally raising Pls who were unfunded but become newly funded.

Research has an enormous influence on the effectiveness of health care and in many ways defines the future
of public health!. Success and failure of research are no longer just academic matters but also impact health
professionals and relevant to policy making?.

Biomedical research benefits public health improvement through landmark scientific discoveries in the long
term and also through association with higher-quality care and better health outcomes in the short term®. The
NIH Cancer Centers Program recognizes centers that meet high standards for transdisciplinary, state-of-the-art
research on preventing, diagnosing, and treating cancer®. Numerous data-driven studies documented superior
healthcare outcomes in National Cancer Institute designated Comprehensive Cancer Centers®®. A similarly
positive impact of biomedical research culture on care quality has also been shown in other settings and broader,
population-based studies'®!!.

Many other observations also urge expansion and improvement in biomedical research. Developing a new
drug takes well over a decade and has a failure rate of more than 95%. The most expensive failures are in late-phase
clinical trials. Therefore, it is pressing need to better pinpoint the right biological targets, like genes, proteins, and
other molecules, early in the research process'?. Furthermore, about 7,000-10,000 rare diseases affect more than
300 million people worldwide and 10% of the US population'. Unfortunately, there are approved drugs for only
about 5% of these rare diseases'*.

While actual research growth largely happens at specific universities and specialized institutions, most
studies of growth are focused on a higher, regional or national level. For example, some analyzers estimated
that an annual increase in the overall NIH budget is essential to maintain the momentum of progress in the
battle against diseases'®. Life sciences research accounted for more than half of total R&D spending in 20211.
Between 2002 and 2022, the number of U.S. life sciences researchers grew by 87%, compared to only 14% for all
U.S. occupations!’.

Our earlier studies showed that research performance dominates the international ranking of universities's.
Half of ranking systems are fully reliant on research indicators and the rest is also dominated by research. A large
variety of measures have been proposed or actually used as institutional performance indicators of research
performance. Among them one of the most prominently applied measures is competitive grant funding received
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from extramural sources. It is used by the Carnegie Classification of Institutions of Higher Education and also
by this study. While more complex and multiple measures could be appealing, the varying availability of data
and frequent reliance on self-reporting make them less trusted. Meanwhile, the feasibility and informativeness
of best practice comparison studies demonstrated that biomedical research leading to landmark discoveries has
trajectories identifiable by big data analyses'.

Only few other studies provide indirect information about institutional factors of successful research growth.
Most available institution level studies tend to assess research productivity by frequently used bibliometric
measures such as number of publications or number of citations?’. A study of faculty workloads found that more
than two-fifths of time allocated to federally funded research was spent on pre- and post-award administrative
activities rather than active research, with variations across institutions and disciplines?!. Economic impact
studies show that about 10% of NIH grants generate a patent directly but 30% generate articles that are cited in
patents afterwards??.

While research success is an elusive concept, becoming more and more competitive in getting NIH grants
is a widely accepted performance indicator that lays the foundation of further achievements, like funding from
other sources, publications, patents, and beneficial discoveries. The purpose of this study was to address the gap
of understanding by focusing on factors influencing progress at the level of universities and research institutions
and to uncover characteristics of the research environments that promote fastest growth and investigator success
in these organizations.

Results

Out of 2648 NIH funded US organizations, the resulting total sample included 254 eligible NIH supported
research universities and organizations (Table 1). This sample had 164 Carnegie classified universities and 90
non-Carnegie research organizations (i.e., independent, non-educational research entities and institutes).

Baseline comparison of the fast growers and control research organizations according to Carnegie classification
categories shows statistically significant differences. The number of Carnegie R1 universities in the fast grower
group is nearly double those in the control group, while R2 universities and non-Carnegie institutions are more
than double in the control group. Some Carnegie classification categories were only represented in the not fast
growing, control group (e.g., Special Focus Four-Year Other Health Professions Schools, Master’s Colleges &
Universities Larger Programs).

At the baseline of observation period, the two groups were comparable in terms of grant funded project
performance. Only marginal differences were observed between fast growers and controls. One performance
measure, the initial NTH funding per PI (M$) reached the level of significance required by our study (Table 1).

At the end of the observation period, several major differences can be observed not just in terms of
percentage growth as expected (last year divided by first year) but also in terms of various PI ratios related to
the initial number of PIs. The fast growers show a statistically significantly higher growth in the number of PIs,
awards, funding per PI, and awards per PIs (Table 2). The fast growers group also outperforms the control group
regarding the size of the talent pool of PIs, continuously active PIs, recruited PIs, and internally raised PIs during
the ten-year period.

In the ranked list of top 25 fast growing research institutions, the majority are non-Carnegie research
organizations followed by a few Carnegie R1 Universities based on their progression of NIH funding. There are
only two Carnegie R2 universities in this elite group of fast growers.

Fast growers Control group
Carnegie classification N (%) N (%) Kolmogorov Smirnov test
Total number of research organizations 127 (50) 127 (50) N/A
R1: Doctoral Universities — Very high research activity 73 (61.3) 46 (38.7)
R2: Doctoral Universities — High research activity 5(31.3) 11 (68.8)
Special Focus Four-Year Medical Schools & Centers 2(22.2) 7(77.8)
Special Focus Four-Year Other Health Professions Schools | 0 (0) 4 (100) 0.002
Special Focus Four-Year Research Institution 8 (53.3) 7 (46.7)
Master’s Colleges & Universities Larger Programs 0(0) 1 (100)
Independent research Institutes (Non-Carnegie) 39 (43.3) 51 (56.7)
Total sample Median (IQR) Median (IQR) Mann-Whitney Test
NIH funding growth percent (last year/initial year) 167.83% (151.12-212.36) (1;);'553570/(;20‘53) N/A
Initial NTH funding (M$) ?55?59-1 37.39) 4(113561 10378 | 0136
Initial number of PIs 85 (43-217) 59 (30-160) 0.009
Initial number of projects 127(67-336) 99 (42-237) 0.027
Initial number of projects per PI 1.49 (1.35-1.7) 1.58 (1.41-1.76) | 0.036
Initial NIH funding per PI (M$) 0.56 (0.48-0.77) 0.68 (0.54-0.97) | 0.002

Table 1. Baseline comparison of fast grower and control research organizations according to Carnegie
classification (data from the NIH RePORTER and RePORT between fiscal years 2012-2021).
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Fast growers Control group
Performance measures Median (IQR) Median (IQR) Mann-Whitney test
Total number of PIs in the talent pool 229 (133-571) 148 (70-381) <0.001
Percent growth (last year/ initial year) Median (IQR) Median (IQR)
Number of PIs 126.67 (114.29-149.06) | 97.19 (71.43 -110.97) <0.001
Number of awards 133.06 (116.73 -159.09) | 94.83 (71.43-106.25) <0.001
Number of awards per PI 104.86 (99.14-111.52) | 98.77 (89.96 -105.11) <0.001
NIH funding per PI 134.87 (119.93-119.93) | 108.20 (86.73-122.98) | <0.001
Ratio to initial number of PIs (count / initial Number of PIs) | Median (IQR) Median (IQR)
Talent pool of PIs 276.47 (248.10-315.24) | 239.46 (214.37-265.93) | <0.001
Continuously active PIs 56.25 (47.37 - 68.34) 43.10 (31.33-52.11) <0.001
Recruited PIs 34.95 (23.33-46.82) 25.22 (18.29-34.62) <0.001
Internally raised PIs 136.36 (116.18-161.75) | 110.20 (81.82-136.36) | <0.001
Lost PIs 32.91(27.91-40.43) 34.38 (27.34-48.24) 0.286
Retained PIs 67.09 (59.57-72.09) 65.63 (51.76-72.66) 0.286

Table 2. Performance comparison of fast grower and control research organizations based on NIH supported
research at the end of the 2011-2020 period (NIH RePORTER and RePORT; 2012-2021).
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Fig. 1. Overall trends of research growth and performance radar charts of institutional research growth
strategies (fast growers: red, control group: blue): (a) Trend of growth in the fast grower and control group
based on the amount of NIH funding (2012-2021); (b) Comparison between fast grower and control research
organizations based on six actionable measures and the resulting NIH funding increases (2012- 2021).

In time series comparison, the percentage of PIs regaining funding is significantly greater in the fast grower
group than in the control group every subsequent year after a funded year (x=27.7363, P<0.001). The chance of
regaining funding in subsequent years is 76% in fast growers and 75% in control organizations. Similarly, 8.9%
of fast growers and 8.4% of the controls had funding after one year gap of no funding; 3.6% of the fast growers
and 3.1% of the control group PIs regained funding after a two-year gap; and 1.8% of fast growers and 1.6% of
the control group PIs received funding after a three-year gap. The chance of returning to funded PI status after
an unfunded year within 8 years is 29.75% in fast growing research organizations but it is only 26.44% in control
organizations.

The talent pool of researchers included every NIH funded principal investigators, who had been employed in
the particular organization for any period of time and who had not left the organization during the analyzed 10
year. Consequently, the final year of analyzed 10 years can be characterized by the number of actively founded
principal investigators and by the number of non-active researchers in the talent pool who are employed but
not grant funded PIs in the final year. The median ratio of these two numbers is 1.33 (IQR: 0.54). Results of the
Spearman rank correlation indicated a significant large negative relationship between the percentage growth in
NIH funded research and the ratio of non-active versus active principal investigators (r(s) = -0.5514, p=1.318e-
21).

Figure 1a shows the trend of NIH funding growth in the two groups respectively. It indicates that the amount
of funding in the fast grower group has been steadily increasing over time, while the control group has remained
largely stationary. At the beginning of the ten-year period the highest funded 25% of organizations received 18
times more NIH funding than the lowest 25%. Ten years later, the highest funded 25% received 30 times more
NIH funding than the lowest 25% in the analyzed group. In other words, the grant funding disparities are rapidly
growing. The relationship between patterns of growth for six actionable measures and the resulting increase of
amount of funding for the study groups is illustrated by the radar charts in Figs. 1b and Fig. 2a-d.
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Fig. 2. Illustrative performance radar charts of selected organizations based on six actionable measures

and the resulting NIH funding increases: (a) well-balanced fast grower research university doing well by

most measures; (b) fast grower, non-Carnegie research organization showing a large jump in talent pool by
internally raised new investigators ; (c) Carnegie fast grower research university showing major increase in the
average grant budget size per PI; and (d) non-Carnegie fast grower research organization showing both new
PIs and major increase in the average grant budget size per PI (Based on data from the NIH RePORTER and
RePORT databases between fiscal years 2012-2021).

The growth of a research organization can be considered well-balanced when it is doing equally well in most
action lines as opposed to relying only on one action line in competing with others. Apparently, universities
and institutions of the fast grower group can be better in all performance measures but there are some visible
strategic variations (i.e., balanced improvement in many measures, large jump in talent pool, major increase in
the average grant budget size per PI, increase in new PIs and also per PI funding). The fast grower organizations
develop twice as large talent pool over 10 years.

Discussion

Sustained high growth rate of NIH funding appears to be a valuable indicator of more effective research support
culture. Grant funding of the fastest growing organizations prominently outpaces the growth of the NIH budget
over the same period. While R1 universities and non-Carnegie research institutes are among the fastest growing
research organizations, neither current NIH funding levels nor academic classifications of organizations appear
to be useful identifiers of a supportive research culture.

Our list of measures having significant impact on growth of grant funding highlights important and actionable
opportunities for developing a highly productive research culture. In the final year talent pool calculation, we
found 13 non-active PIs for every 10 actively funded PIs and this ratio is even larger in non-growing organizations.
The significant negative correlation further underscores that successfully growing research organizations are
also successful in mobilizing their talent pool of researchers and in turning non-active but experienced principal
investigators into actively funded principal investigators.

In summary, the largest contributors of fast growth are supporting researchers who lost funding to gain
funding again and to raise unfunded faculty into funded status. Intramural raising of PIs appears to be a more
important source of new grant funding than recruitment of funded PIs.

This data driven quantitative analysis offers unique insight into the most informative institutional
characteristics of fast growth in research funding. The findings revealed, there is no silver bullet for promoting
fast growth of funded research. Instead, combination of multiple measures can make the difference. In other
words, sustained high growth rate is the result of numerous improvements and actions.

Our results underscore that organizational culture, especially wide-ranging support for focus and persistence,
is essential in expanding biomedical research at universities and research organizations. Currently, many
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principal investigators are One-and-Done researchers. For example, 43% of new Principal Investigators fail to
compete successfully for further funding?. Similarly, 53% of Principal investigators conduct only one clinical
trial and never return®*. In studies of human resources, it is widely recognized that high employee turnover is a
significant cost for businesses, increases operational uncertainty, and is negatively associated with future financial
performance?. Therefore, research universities and organizations need to increase the ratio of continuously
high-achieving researchers and reduce the turnover of Principal Investigators.

Principal investigators should also strive to develop research leadership and successive project management
skills besides looking for supportive organizational culture. Studies of Nobel Laureates show the extraordinary
value of sustained commitment, successive projects, and thematic research?®?’. The managerial challenges
experienced by publicly funded Principal Investigators is also attracting increased attention?®~%’. As a result,
development of research leadership is becoming included in a few training programs®'. However, much greater
and broader research leadership development would be needed to achieve substantial increase in research
productivity and new discoveries.

By focusing on biomedical research, this study relied on data derived from the NIH grant award database.
Therefore, our results could not be easily generalized to other countries. In the US, there are many other federal
and private funding sources like NSE, CDC, SAMHSA, AHRQ, HRSA, RWJE or HHMI. However, relative to
NIH these funding sources play a smaller role in supporting life sciences research. Due to lack of sufficiently
detailed, comparable data sources, our methodology of identifying employment stories of principal investigators
of research projects could not be consistently applicable to these other funding sources.

The RePORTER and RePORT databases are often used and generally viewed as high quality. However,
some errors were discovered (e.g., multiple IDs of the same PI; incorrect tracking of some university mergers).
Fortunately, these errors were exceedingly rare, transparently handled by our curation protocol, and unlikely to
influence the results of this study. Finally, this study did not investigate individual researchers’ perspectives or
behaviors which may provide a deeper, more detailed understanding of the different circumstances of growth.

In moving forward, ambitious researchers should consider not only their own scientific interests and
priorities but also expectations of productive and supportive research culture of their employer. The productivity
of research laboratories depends more on a range of organizational culture factors than generally assumed. High
performing organizations need to draw upon existing faculty strengths and encourage experienced researchers
to take on new research projects.

It is recommended that research leaders of universities and institutions facilitate the development of
individual researchers, demonstrate a strong commitment to skill development, and focus on the entire talent
pool, not just on the currently funded investigators. Responsible leaders at universities and research institutes
may benefit from better understanding of the measurable factors that play a significant role in the quality and
productivity of research culture.

Methods
This best practice analysis focused on the research performance of institutions based on their grant-funded
research and their NIH funding growth over a ten-year period.

Sample

Eligibility criteria of the study sample of US based universities and research institutes included (i) received NTH
funding both in 2012 and 2021; (ii) their name and identification number (Id) remained identical throughout
the decade; and (iii) had an initial amount of NIH funding at least $10 M due to the different dynamics of smaller
organizations.

Data source

Relevant data were retrieved from the NIH RePORTER and RePORT databases between fiscal years 2012-
2021. After identification of sample organizations, the retrieval and analyses included all NTH funded US based
researchers affiliated as contact Principal Investigators (PIs) with these organizations for one or more years at any
time during the analyzed ten years. For degree-granting institutions/universities, the Universal classifications
were retrieved from the Carnegie Classification of Institutions of Higher Education.

Variables

Lifetime funding information was collected about all Contact PIs affiliated with the sample organizations. It
included NIH Spending Categorization, Project Title, Project Number, Subproject Number, Contact PI Person
ID, Contact PI / Project Leader, Organization ID (IPF), Organization Name, Organization City, Organization
State, Organization Type, Organization Zip, Funding Mechanism, Fiscal Year, Total Cost, Total Cost (Sub
Projects), Funding IC(s), Direct Cost IC, Indirect Cost IC, Total Cost IC.

Data retrieval

After the selection of samples, the award records for each target organization for the 10-year interval were
exported. As a crosscheck, any PIs who have never been affiliated with the target organization but still appeared
in the exported data were excluded. After creating a list of unduplicated affiliated PIs in each organization, all
PIs complete award records were downloaded from NIH RePORTER regardless of affiliation changes during the
10-year interval. Finally, the exported files for each organization were collected in one file and the data for all PIs
from all organizations were also collected together.

Data processing
This study used structured database, purpose-built algorithms, and commercially available statistical programs.
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Sample organizations were ranked based on percent growth between 2012 and 2021. Unlike absolute
growth, percentage growth of funding characterizes the dynamics of growth regardless of institution size. After
calculating the percentage funding increase/decrease over the above-defined decade, the sample was split into
the group of fast-growing research institutes and an equally sized control group of institutions.

Two purpose built algorithms and programs were developed to calculate employment and award performance
data for each included PIs and sample institutions: Annual statistics (Number of PIs in the target organization,
Number of projects received, Amount of funding received ($M), Efficiency - Projects per PI, Efficiency - Amount
per PI, Number of formerly active but now inactive PIs; Changes in the PI pool (PI number change; Recruited,
Lost, Internally raised PIs); Performance measures (PIs having X year of funding, Talent pool of PIs, % growth
of number of actively funded PIs, % growth of projects per PI, % growth of amount of funding, % growth of
funding per PI, % Continuously active PIs, % of recruited PIs, % of retained PIs, % of internally raised PIs).
Internally raised PI number counts researchers who were unfunded before but become newly funded as contact
Principal Investigators.

Quality control
Collected data were quality checked and appropriately matched based on the following principles:

o The number of PIs and the total amount of funding from the NIH RePORT was compared with the down-
loaded number of PIs and funding records from NIH RePORTER in starting and ending years to assure
completeness.

« In very rare cases, the same PI had several identification numbers and these were left in the list to assure
completeness.

+ A program was developed to select variables (columns) for each specific analysis. All non-used variables (i.e.,
unnecessary columns) were removed in preparation for a particular analysis.

o Comparisons of the number of PIs used an employment table calculation with the number of PIs in each
target organization for every year.

Statistical analysis
The curated and processed productivity tables were used for portrayal of trends over time and for clustering of
organizations based on their Carnegie classification and other comparisons.
The median and interquartile range were calculated for each variable. Due to the number of statistical tests
conducted in this study, we set the threshold of significance to <0.005 to control the level of Type I error.
Mann-Whitney test was used to compare the study groups regarding most calculated variables. Comparisons
of distribution of researchers between the two study groups were made by Kolmogorov-Smirnov test. It was
also used to test the difference in distribution of researchers in various Carnegie groups. Chi-square was used
to test the comparison between the study groups regarding chance of PIs to be funded again after one or more

gap years.

Data availability
The datasets used and/or analyzed during the current study are available from the corresponding author on
reasonable request.

Received: 13 October 2025; Accepted: 20 February 2026
Published online: 27 February 2026

References
1. Cozzoli, N., Salvatore, F. P, Faccilongo, N. & Milone, M. How can big data analytics be used for healthcare organization
management? Literary framework and future research from a systematic review. BMC Health Serv. Res. 22 (1), 809 (2022).
2. Greenhalgh, T, Jackson, C., Shaw, S. & Janamian, T. Achieving research impact through co-creation in community-based health
services: Literature review and case study. Milbank Q. 94 (2), 392-429 (2016).
3. Rahman, M. M. et al. Biomedical research in developing countries: Opportunities, methods, and challenges. Indian J. Gastroenterol.
39, 292-302 (2020).
4. Institute NNC. NCI-Designated Cancer Centers 2024. https://www.cancer.gov/research/infrastructure/cancer-centers (2024).
5. McDaniels-Davidson, C. et al. Improved survival in cervical cancer patients receiving care at National Cancer Institute-Designated
cancer centers. Cancer 128 (19), 3479-3486 (2022).
6. Wolfson, J. A,, Sun, C. L., Wyatt, L. P,, Hurria, A. & Bhatia, S. Impact of care at comprehensive cancer centers on outcome: Results
from a population-based study. Cancer 121 (21), 3885-3893 (2015).
7. Ailawadhi, S. et al. Impact of access to NCI-and NCCN-designated cancer centers on outcomes for multiple myeloma patients: A
SEER registry analysis. Cancer 122 (4), 618-625 (2016).
8. Bristow, R. E. et al. Impact of National Cancer Institute Comprehensive Cancer Centers on ovarian cancer treatment and survival.
J. Am. Coll. Surg. 220 (5), 940-950 (2015).
9. Downing, A. et al. High hospital research participation and improved colorectal cancer survival outcomes: A population-based
study. Gut 66 (1), 89-96 (2017).
10. Ozdemir, B. A. et al. Research activity and the association with mortality. PLoS One 26 (10), 2 (2015).
11. Salge, T. O. & Vera, A. Hospital innovativeness and organizational performance: Evidence from English public acute care. Health
Care Manag. Rev. 34 (1), 54-67 (2009).
12. Baskaran, A. UNESCO science report: Towards 2030. Inst. Econ. 8 (2) 125-127 (2016).
13. Haendel, M. et al. How many rare diseases are there? Nat. Rev. Drug Discov. 19 (2), 77-78 (2020).
14. Fermaglich, L. J. & Miller, K. L. A comprehensive study of the rare diseases and conditions targeted by orphan drug designations
and approvals over the forty years of the Orphan Drug Act. Orphanet J. Rare Dis. 18 (1), 163 (2023).
15. Korn, D. et al. The NIH Budget in the Postdoubling Era. 1401-1402 (American Association for the Advancement of Science, 2002).
16. Falkenheim, J. C. & Alexander, J. M. Academic Research and Development. Science & Engineering Indicators 2024. NSB-2023-26
(National Science Foundation, 2023).

Scientific Reports |

(2026) 16:8662 | https://doi.org/10.1038/s41598-026-41471-w nature portfolio


https://www.cancer.gov/research/infrastructure/cancer-centers
http://www.nature.com/scientificreports

www.nature.com/scientificreports/

17. Research C. U.S. Life Sciences Research Talent Trends. US Life Sciences Research Talent 20232023,

18. Vernon, M. M., Balas, E. A. & Momani, S. Are university rankings useful to improve research? A systematic review. PloS one. 13
(3), €0193762 (2018).

19. Burnett, W. ], Balas, E. A., Heboyan, V. & Matthews, K. R. Trajectories of Biomedical Research Leading to Nobel Prize-Winning
Discoveries (Annals of the New York Academy of Sciences, 2024).

20. Al-Jamimi, H. A., BinMakhashen, G. M. & Bornmann, L. Use of bibliometrics for research evaluation in emerging markets
economies: A review and discussion of bibliometric indicators. Scientometrics 127 (10), 5879-5930 (2022).

21. Decker, R. S., Wimsatt, L., Trice, A. G. & Konstan, J. A. A Profile of Federal-Grant Administrative Burden Among Federal
Demonstration Partnership Faculty (A Report of the Faculty Standing Committee of the Federal Demonstration Partnership, 2007).

22. Li, D, Azoulay, P. & Sampat, B. N. The applied value of public investments in biomedical research. Science 356 (6333), 78-81
(2017).

23. Haggerty, P. A. & Fenton, M. J. Outcomes of early NIH-funded investigators: Experience of the National Institute of Allergy and
Infectious Diseases. PLoS One. 13 (9), 0199648 (2018).

24. Corneli, A. et al. One and done: Reasons principal investigators conduct only one FDA-regulated drug trial. Contemp. Clin. trials
Commun. 6,31-38 (2017).

25. Li, Q, Lourie, B., Nekrasov, A. & Shevlin, T. Employee turnover and firm performance: Large-sample archival evidence. Manage.
Sci. 68 (8), 5667-5683 (2022).

26. Burnett, W. ], Balas, E. A., Heboyan, V. & Matthews, K. R. Trajectories of biomedical research leading to Nobel Prize-winning
discoveries. Ann. N. Y. Acad. Sci. 1536 (1), 177-187 (2024).

27. Burnett, W. J. & Balas, E. A. A multidimensional research productivity dataset of 21st-century Nobel Laureates in physiology or
medicine. Sci. Data. 12 (1), 1014 (2025).

28. Casati, A. & Genet, C. Principal investigators as scientific entrepreneurs. J. Technol. Transf. 39 (1), 11-32 (2014).

29. Cunningham, J. A., O'Reilly, P, O’Kane, C. & Mangematin, V. Managerial challenges of publicly funded principal investigators. Int.
J. Technol. Manag. 68 (3-4), 176-202 (2015).

30. Antes, A. L. et al. Leadership, management, and team practices in research labs: Development and validation of two new measures.
Account. Res. 32 (8), 1496-1523 (2025).

31. Sutton, S., Palmisano, A. & Ginsburg, E. A coaching-based leadership program for women postdoctoral fellows at the National
Cancer Institute that cultivates self-confidence and persistence in STEMM. J. Cancer Educ. 39 (5), 507-519 (2024).

Acknowledgements
The authors thank the team members of the Biomedical Research Innovation Laboratory for helpful discussions
and recognize funding support from the US National Institutes of Health (RO1 GM146338).

Author contributions
E.A.B. and Y.A. developed the study with regular input from C.A. and T.T. Subsequently, E.A.B. and Y.A. wrote
the main manuscript text and all authors reviewed the submitted manuscript.

Funding
The authors recognize funding support from the National Institute of General Medical Sciences/NIH (R01
GM146338).

Declarations

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to E.A.B.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives
4.0 International License, which permits any non-commercial use, sharing, distribution and reproduction in
any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide
a link to the Creative Commons licence, and indicate if you modified the licensed material. You do not have
permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence
and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommo
ns.org/licenses/by-nc-nd/4.0/.

© The Author(s) 2026

Scientific Reports |

(2026) 16:8662 | https://doi.org/10.1038/s41598-026-41471-w nature portfolio


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.nature.com/scientificreports

	﻿Comparative analysis of organizational and leadership success factors associated with fast-growing biomedical research
	﻿Results
	﻿Discussion
	﻿Methods
	﻿Sample
	﻿Data source
	﻿Variables
	﻿Data retrieval
	﻿Data processing
	﻿Quality control
	﻿Statistical analysis

	﻿References


