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Abstract

Prior research has shown a serious lack of research transparency resulting from the failure

to publish study results in a timely manner. The National Institutes of Health (NIH) has

increased its use of publication rate and time to publication as metrics for grant productivity.

In this study, we analyze the publications associated with all R01 and U01 grants funded

from 2008 through 2014, providing sufficient time for these grants to publish their findings,

and identify predictors of time to publication based on a number of variables, including if a

grant was coded as a behavioral and social sciences research (BSSR) grant or not. Overall,

2.4% of the 27,016 R01 and U01 grants did not have a publication associated with the grant

within 60 months of the project start date, and this rate of zero publications was higher for

BSSR grants (4.6%) than for non-BSSR grants (1.9%). Mean time in months to first publica-

tion was 15.2 months, longer for BSSR grants (22.4 months) than non-BSSR grants (13.6

months). Survival curves showed a more rapid reduction of risk to publish from non-BSSR

vs BSSR grants. Cox regression models showed that human research (vs. animal, neither,

or both) and clinical trials research (vs. not) are the strongest predictors of time to publication

and failure to publish, but even after accounting for these and other predictors, BSSR grants

continued to show longer times to first publication and greater risk of no publications than

non-BSSR grants. These findings indicate that even with liberal criteria for publication (any

publication associated with a grant), a small percentage of R01 and U01 grantees fail to pub-

lish in a timely manner, and that a number of factors, including human research, clinical trial

research, child research, not being an early stage investigator, and conducting behavioral

and social sciences research increase the risk of time to first publication.

Introduction

There has been an increasing emphasis on replication, openness, and transparency across all

of the sciences, including in the health sciences. Many aspects of research transparency have

been pursued, including study registration [1] and data sharing [2], but study reporting

remains a critical component of research transparency [3]. The National Institutes of Health
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(NIH) clinical trials policies require registration and reporting of results from all experimental

studies involving humans to encourage greater research transparency and minimize publica-

tion bias [4].

One impetus for these policies was research showing that some studies fail to result in pub-

lished results. Lack of timely publication and publication bias, particularly from industry-sup-

ported trials, have been well-documented [5–7]. Among clinical trials funded by the NIH and

registered in ClinicalTrials.gov, only 46% were published within 30 months of trial comple-

tion, and a third remained unpublished after an average of 51 months following trial comple-

tion [8]. A subsequent analysis of clinical trials funded by the National Heart, Lung, and Blood

Institute found that only 64% of these trials had published their primary results 30 months

after completion of the trial [9]. Even among larger clinical trials (500 or more participants),

29% remain unpublished, either in the literature or on ClinicalTrials.gov, within an average of

60 months since trial completion [10]. This failure to publish in a timely manner is not unique

to clinical trials. Among observational studies evaluating the safety of interventions that were

registered in ClinicalTrials.gov, only 39% had published results within 30 months of study

completion [11].

Although there is considerable literature on publication bias in behavioral and social sci-

ences research [e.g., 12], we were unable to identify any studies in the literature that specifically

evaluated the timeliness of publications in behavioral and social science studies. Some of the

clinical trial publication rates reported above include behavioral interventions, and to the

degree that behavioral interventions tend to utilize surrogate endpoints (e.g., smoking, weight,

blood pressure, cholesterol), these reports suggest that behavioral interventions may be less

timely in publishing results than those with clinical endpoints (e.g., morbidity or mortality).

While timely and unbiased publication reporting of clinical trials research with potentially

immediate impacts on clinical practice is a clear public health need, it is valuable to the scien-

tific enterprise that all types of studies, including basic research, publish in a timely manner.

The NIH has increasingly focused on zero publications as an indicator of productivity, or

lack thereof, for the investments that it makes in biomedical and behavioral research. Recently,

the NIH began an extensive continuous quality improvement effort of its Center for Scientific

Review (CSR) study sections, called ENQUIRE [13]. Among the variables considered in deter-

mining the scientific productivity of the grant applications reviewed by study sections is the

percentage of funded grants with no publications associated with that grant as per PubMed

ID. Further, some preliminary analyses of this criterion suggested that study sections reviewing

a higher proportion of behavioral and social sciences research (BSSR) grants had higher rates

of zero publication grants. The purpose of this study was to assess the extent of this problem of

zero publications, particularly for behavioral and social science grants funded by the NIH, and

identify study characteristics associated with R01 grants that fail to publish anything related to

that grant within a reasonable period from the project start date.

Methods

Data used in these analyses were obtained from the NIH Information for Management, Plan-

ning, Analysis, and Coordination II (IMPAC II), selecting NIH awarded grants, R01 and U01

type 1s, awarded from 2008 to 2014. Although time to publication is of interest for grant mech-

anisms other than R01s and U01s, these grant mechanisms are the primary grant mechanisms

that would be expected to produce publications, and the timeframe was selected (2008 to

2014) to provide adequate time for grants awarded in 2014 to produce a publication during

the typical five-years project period of the typical R01s and U01s.
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From the set of awarded grants, we extracted and cleaned the following as potential predic-

tors of time to publication.

• Behavioral and Social Sciences Research (BSSR) vs. not: RCDC coding [14] of BSSR, all

other grants not BSSR. This RCDC coding is based on the NIH definition of BSSR—the sys-

tematic study of behavioral and social phenomena relevant to health.

• Basic vs. Applied BSSR: RCDC coding of basic BSSR (bBSSR), all other BSSR not coded as

bBSSR coded as applied. Neither are all non-BSSR grants.

• Human vs. animal subjects: Determined by IMPAC II flag; coded as human, animal, both,

or neither.

• Clinical Trial vs. not: Determined from clinical trial flag as checked on the grant application

(Note that these grants predate the current NIH clinical trials definition and policy; there-

fore, this applicant determined flag likely indicates the traditional efficacy/effectiveness clini-

cal trial, not the broader definition that includes any experimental manipulation.

• Child vs. adult subjects: Determined from study code 2A - Children only, scientifically

acceptable, vs study code 3A –No children included, scientifically acceptable. (Note that

NIH defined children as those ages < 21 years during the time period accessed). Grants were

coded as child, adult, or neither.

• Early Stage Investigator (ESI) vs. not: For PI with type 1 grants awarded from 2010–2014,

the eRA Commons ESI flag was used. For years 2008 and 2009, ESI status was manually

coded based on a) no prior substantial award and b) within 10 years of their terminal degree.

• Time from terminal degree: Calculated in years and equal to fiscal year of grant award minus

contact PI’s latest degree year. This variable was dichotomized based on median split as< 17

years vs.� 17 years.

• Multiple PI vs. not: Determined if grant award had more than one PI listed as an applicant

or not.

• Highest degree received: Obtained for the contact PI and merged into the following catego-

ries: Masters, Medical, Doctorate, or Other.

• Carnegie Classification: Institutions receiving grant award were classified as per Carnegie

classification of institutions of higher learning, extracted from 2015 definitions and updated

in 2018 Public File [15] and merged into the following categories: R1 –Highest research

activity doctorate; R2 –Higher research activity doctorate; M1, M2, M3 –moderate research

doctoral/masters university or other academia; and special focus—medical schools and cen-

ters and other research centers (non-Carnegie medical centers and hospitals included in the

special focus category).

Dependent variables were the time to publication and the proportion of grants with zero

publications during the 60 months from project start date. PubMed was the source for publica-

tions and includes all MEDLINE journal articles plus non-MEDLINE journal articles depos-

ited in PubMed Central, the repository that all NIH research funded by the NIH is required to

be deposited. Project start dates and publication dates were exported, and the time calculation

determined by subtracting project start date from the publication date of the earliest publica-

tion linked to that grant (days). Data removed for analysis included Pubmed IDs (PMIDs)

with negative time to first publication values (coded as n/a, n = 15,983 from a total of 456,401

total publications) and those with no publications (coded as n/p, n = 655). A ratio of 30.44:1
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was used to convert days to months. Grants were counted as having zero publications if no

publications linked to that grant award were identified as being published during the 60

months from the project start date, the typical duration of an R01 or U01 project period.

Survival analysis was carried out in RStudio version 3.6.0 using survival and survminer

packages primarily. Kaplan-Meier plots were created to visualize survival curves while log-

rank tests were used to compare the survival curves of different groups. Cox hazard regression

was executed to describe the effect of predictor variables on time to publication. P-values were

computed, and p< .05 was considered statistically significant although the size of the sample

resulted in small absolute differences being statistically significant. A deidentified, public data-

set is available at https://figshare.com/s/ef60aad738fcb5e2e273 for those who wish to replicate

findings or conduct additional analyses.

Results

Of the 27,016 R01 and U01 grants awarded by NIH from 2008 to 2014, 655 grants (2.4%) had

zero publications linked to these grants in the 60 months since the project start date. The mean

number of publications per grant was 17, and the distribution was positively skewed with a

range of 0 to 436, nearly all (99.8%) within a range of 0 to 150. The mean time to first publica-

tion was 15.22 months with a range of 1 to 128.

The mean time to first publication for non-BSSR grants was 13.6 months (SD = 13.76), and

the mean time to first publication of BSSR grants was 22.44 months (SD = 19.52). Within

BSSR, basic BSSR time to first publication was 19.51 months (SD = 17.57) and for applied

BSSR, 23.85 months (SD = 20.24). For non-BSSR grants, 421 of 21986 grants (1.9%) had zero

publications whereas for BSSR grants, 234 of 5030 (4.6%) had zero publications in the 60

months from the project start date.

Since the proportion of human subjects research (75% for BSSR, 32% for not BSSR) and of

clinical trials research (28% BSSR, 7% not BSSR) may partly explain the differences between

non-BSSR and BSSR time to publication, Table 1 shows a breakdown of mean time in months

to first publication for non-BSSR vs. BSSR (and by basic vs. applied BSSR) by clinical trial and

human research code. As shown below, time to publication for clinical trials grants is 7 to 8

months longer on average than for non-clinical trial grants, and BSSR clinical trials, regardless

of basic vs. applied subtype, have longer times to publication than non-BSSR clinical trials.

Time to publication for human research is also longer, by on average about 7 months, than for

other types of research (animal, neither, both). BSSR grants involving research with humans

have about a 6-month longer time to first publication than non-BSSR grants.

Kaplan Meier (KM) survival curves for each of the categorical predictors were computed.

Fig 1 shows the KM plot for not BSSR (red) and BSSR (green). As shown in the figure, there is

a significantly higher probability that BSSR grants will be at risk, especially in the first one to

two years of the project, of not publishing by the end of the 60 month period compared to

non-BSSR grants, although this risk differential decreases by the 60 month point.

Table 1. Time to first publication (months) by BSSR or not and by CT and human subject codes.

Variable Strata Not BSSR BSSR Basic BSSR Applied BSSR

Clinical Trial Not CT 13.1 20.2 18.9 21.0

CT 20.8 28.4 25.9 28.7

Human Neither 12.4 18.7 19.3 18.3

Animal 12.0 13.3 12.9 13.4

Human 19.2 25.2 23.3 26.1

Both 11.0 15.4 11.5 17.3

https://doi.org/10.1371/journal.pone.0242271.t001
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KM plots for the other categorical covariates were computed. Fig 2 shows the KM plot for

human vs. animal research which evidenced the largest survival curve difference for risk of not

publishing. As shown in Fig 2, grants coded as human research; compared to animal, neither,

or both; had substantially greater risk of not publishing throughout the 60 month period from

time of award, with the largest differences in risk occurring in the 12 to 48 month time period,

but remaining substantially more at risk even at the 60 month mark. KM plots for other pre-

dictor variables showed greater risk of not publishing for applied vs. basic BSSR, for clinical tri-

als vs. not, and for child vs. adult.

Among PI and institutional predictors, while being an ESI or being less than 17 years from

the terminal degree significantly reduced the risk of not publishing, the absolute differences in

the curves were small. The ESI KM plot is shown in Fig 3.

To assess the relative predictive value of these variables controlling for the others, we per-

formed a Cox regression analysis. Table 2 shows the hazard ratios of the full Cox model com-

pared to reference. All of the predictors included in the model were significant with the

exception of time to terminal degree which is highly related to ESI status. Accounting for the

effects attributable to other predictors, human research has among the lowest hazard ratio for

risk of not publishing (.65) compared to the neither reference category (animal and both

slightly higher). Even accounting for human vs. animal participants and clinical trial vs. not,

both basic and applied BSSR had a lower risk of publishing (.78 and .77 respectively) relative to

non-BSSR grants. Being an ESI, having a medical or doctorate degree, and submitting a multi-

ple PI grant were all predictive factors that increased the likelihood of publishing in a timely

manner.

A comparison of simple and multiple Cox models along with separate Schoenfeld residual

p values based on unstratified covariates revealed that the hazards of the strata were not pro-

portional to one another. Therefore, stratified models were computed (e.g., Cox regressions

for BSSR only) and a dichotomous time to terminal degree was computed. These stratified

models revealed some differences to the full model in the absolute hazard ratio, but the pattern

of predictors across most stratified models were consistent with the full model. Table 3 below

shows the Cox model stratified by BSSR or not-BSSR. For both groups, human research sub-

stantially increases the hazard of not publishing, as does conducting a clinical trial. Being an

ESI or having less than 17 years since terminal degree reduces the hazard of not publishing.

Fig 1. KM survival curve of time to first publication for BSSR and non-BSSR grants.

https://doi.org/10.1371/journal.pone.0242271.g001
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Discussion

The results of these data from over 27,000 NIH R01 and U01 grants awarded between 2008

and 2014 show that 2.4% of these awards had zero publications associated with the grant

award in the 60 months since the start of the project period. This rate of zero publications is

much less than found in prior studies. Most prior studies, however, focused on publication of

the primary outcome results from clinical trials. In contrast, this study included all NIH R01

and U01 grants, only a small proportion of which were conducting clinical trials, and used a

much more liberal outcome criteria, any PubMed ID publication associated with the grant,

not the primary outcome results from the project. This approach may underestimate the true

rate of zero publications resulting from a specific grant since investigators can associate any

grant to a publication, regardless of how tangential that publication may be to that grant. Con-

sistent with this possibility that publications are associated with grants that may have not

Fig 2. KM survival curve of time to first publication for human and animal research codes.

https://doi.org/10.1371/journal.pone.0242271.g002

Fig 3. KM survival curve of time to first publication for ESI (1) vs. not-ESI (0) investigators.

https://doi.org/10.1371/journal.pone.0242271.g003
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contributed in any substantive way to the publication, we identified during the data cleaning

process nearly 16,000 publications (about 3.5% of total publications) for which the publication

preceded the project start date and were excluded from analyses because our results otherwise

would have negative values for time to publication from the grant start date. Given that linking

a grant number to a publication is all that is required to meet the criterion of a publication

resulting from a grant, the fact that even 2.4% of R01 and U01 grants (655 NIH funded R01s or

U01s) failed to be associated with even one publication in the 60 months following the project

start date is potentially problematic for research transparency.

The mean length of time to the first publication was approximately 15 months from the

project start date, and this time to first publication varies substantially based on the type of

research being conducted. Clinical trials add, on average, approximately 9 months to the time

to first publication, and research with humans adds, on average, approximately 7 months to

the time to first publication. These are not unexpected findings. Human subjects research

requires Institutional Review Board (IRB) approvals and informed consent procedures. Long-

term longitudinal studies take more time to conduct than cross-sectional studies. Recruitment

and retention of human subjects in research studies is a significant challenge that often delays

study timelines.

One purpose of this study was to examine further some preliminary NIH findings sug-

gesting that behavioral and social sciences research grants and study sections may not be as

productive as non-BSSR or biomedical research study sections. Evaluations of study sec-

tions using the Relative Citation Ratio (RCR) [16] had shown that the RCRs from some

BSSR-focused study sections may not be as high as for some more biomedically focused

Table 2. Covariate and hazard ratios for full Cox model.

Strata Exp(β) 95% CI± p-value β coef SE

BasicApplied 1 = Basic 0.78 0.74–0.83 < 2e-16 ��� -0.24 0.03

2 = Applied 0.77 0.73–0.80 < 2e-16 ��� -0.27 0.02

HumanAnimal 1 = Human 0.65 0.62–0.68 < 2e-16 ��� -0.43 0.02

2 = Animal 1.05 1.02–1.10 0.00159 �� 0.06 0.02

3 = Both 1.15 1.08–1.21 1.12e-06 ��� 0.14 0.03

CT 1 = yes 1.05 0.76–0.83 < 2e-16 ��� -0.23 0.02

ChildAdult 1 = Child 0.93 0.86–1.00 0.06 -0.08 0.04

2 = Adult 1.06 1.01–1.11 0.01162 � 0.06 0.02

TFTD n/a 0.99 0.99–0.99 < 2e-16 ��� -0.01 0.00

ESI 1 = yes 1.05 1.01–1.09 0.00805 �� 0.05 0.02

MultiplePIs 1 = yes 1.14 1.10–1.18 3.44e-13 ��� 0.13 0.02

Degree 1 = Medical 1.18 1.10–1.25 3.41e-07 ��� 0.16 0.03

2 = Doctorate 1.12 1.06–1.19 4.77e-05 ��� 0.12 0.03

3 = Other 1.02 0.86–1.20 0.83 0.12 0.08

Carnegie 1 = R2 0.98 0.93–1.03 0.43 -0.02 0.03

2 = Other academia 0.96 0.90–1.03 0.29 -0.04 0.04

3 = Medical school/center 0.97 0.94–1.00 0.07 -0.03 0.02

4 = Research/Other 0.73 0.70–0.76 < 2e-16 ��� -0.31 0.02

BSSR removed above from full model due to its inclusion in BasicApplied neither level; Exp(β): Hazard Ratio (HR) per predictor after accounting for all other predictors

in model CI: Confidence Interval, ±: for Exp(β), Significance codes:

��� at p = 0.001,

�� at p = 0.01,

� at p = 0.05 β: regression coefficient, SE: Standard Error.

https://doi.org/10.1371/journal.pone.0242271.t002
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study sections. Although RCR normalizes the citation behavior of a research community, it

is a publication-level metric that does not normalize the publication behavior of a research

community when aggregated across investigators, study sections, institutes, etc. Therefore,

when the CSR Enquire effort began, a simpler index of the proportion of zero publications

was considered.

This study shows that, even after accounting for the disproportionate rate of human sub-

jects research and clinical trials among BSSR grants, BSSR grants still have a higher risk of not

publishing within a 5 year period from their project start date than their non-BSSR biomedical

counterparts. Without controlling for other variables, the average time to first publication is 14

months for a non-BSSR grant and 22 months for a BSSR grant. Within clinical trial grants,

BSSR is slower to first publication than non-BSSR, and the same holds true for human subjects

research. The survival curves for risk of not publishing drop substantially faster for non-BSSR

vs BSSR grants. After accounting for all other variables in the model, the risk of not publishing

is 22 to 23 percent less for BSSR compared to non-BSSR research. It is possible that BSSR

research takes inherently longer to conduct, even after accounting for other variables, and

without publication data beyond 60 months, we do not know if, with more time, these non-

BSSR and BSSR curves continue out until near zero risk of not publishing. However, the data

from this study and from others [17] suggest that likelihood of publishing decreases over time.

Although the focus of this study was primarily on how the types of studies proposed in

grants (BSSR or not, clinical trial or not, human research or not, child or not) affect the time to

publication and the risk of not publishing, we also were able to assess certain awardee (both PI

and institution) characteristics associated with the risk of not publishing. Although there was

little differentiation among institutions based on Carnegie classification, grants to “research

Table 3. Full Cox regression models stratified by BSSR or not-BSSR.

BSSR only n = 4927 Non-BSSR n = 21566

Covariate Strata Exp(β) 95% CI p-value Exp(β) 95% CI p-value
BasicApplied^ 2 = Applied 0.99 0.93–1.06 0.77 - - -

HumanAnimal 1 = Human 0.73 0.64–0.84 3.44e-06 ��� 0.66 0.63–0.70 < 2e-16 ���

2 = Animal 1.50 1.30–1.72 1.08e-08 ��� 1.03 1.00–1.07 0.07

3 = Both 1.40 1.04–1.86 0.03� 1.14 1.07–1.21 6.46e-06 ���

CT 1 = yes 0.77 0.71–0.83 5.05e-12 ��� 0.81 0.76–0.86 5.97e-11 ���

ChildAdult 1 = Child 1.07 0.95–1.20 0.26 0.83 0.75–0.93 0.000873 ���

2 = Adult 1.06 0.97–1.15 0.20 1.05 1.00–1.10 0.07

TFTD2 1:� 17 years 0.89 0.84–0.96 0.003 �� 0.89 0.89–0.92 3.68e-12 ���

ESI 1 = yes 1.08 0.99–1.17 0.06 1.07 1.03–1.11 0.000714 ���

MultiplePIs 1 = yes 1.06 0.99–1.15 0.14 1.15 1.11–1.20 5.76e-13 ���

Degree 1 = Medical 1.15 1.01–1.31 0.03 � 1.16 1.08–1.25 3.17e-05 ���

2 = Doctorate 1.03 0.93–1.14 0.57 1.13 1.06–1.22 0.000201 ���

3 = Other 0.95 0.72–1.26 0.72 1.04 0.85–1.28 0.70

Carnegie 1 = R2 1.10 0.97–1.25 0.12 0.96 0.90–1.01 0.12

2 = Other academia 0.99 0.82–1.19 0.93 0.97 0.89–1.04 0.38

3 = Medical school/center 0.98 0.90–1.06 0.55 0.97 0.93–1.00 0.06

4 = Research/Other 0.80 0.73–0.88 9.96e-06 ��� 0.72 0.69–0.76 < 2e-16 ���

-: not in model, Exp(β): Hazard Ratio (HR) per predictor after accounting for all other predictors in model CI: Confidence Interval, Significance codes:

��� at p = 0.001,

�� at p = 0.01,

� at p = 0.05 β.

https://doi.org/10.1371/journal.pone.0242271.t003
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other” institutions had a higher risk of not publishing than the R1 and R2 research institutions.

“Research other” is a heterogenous group that includes medical centers unaffiliated with aca-

demic institutions, private research institutions, and institutions without a Carnegie category.

These institutions may have less resources to assist investigators in conducting studies and

publishing in a timely manner.

Although being an ESI or being less than 17 years from terminal degree was not associ-

ated with a substantial reduction in risk of not publishing, it was a significant reduction

compared to those who were not ESIs or those with 17 or more years since terminal degree.

These findings add further support to the NIH’s Next Generation Researchers Initiative

[18]. Being on a multiple PI grant also reduced the risk of not publishing. This may simply

be the result of having more PI leadership for publishing results, and/or it may be related to

the transdisciplinary nature of some multi-PI grants. Prior research has shown that while

slower to publish initially, transdisciplinary teams eventually publish more than non-trans-

disciplinary projects [19].

This study has a number of limitations to consider when interpreting these results. As

noted previously, the association of a PMID to a grant is a liberal criterion for a publication

that resulted from a research grant. Given the large sample size, manually identifying the pri-

mary or clearly relevant publications from a given grant was not feasible. We identified publi-

cations for up to 60 months from the project start date, and for some larger longitudinal

studies, the first publication may occur beyond that time period. The predictors were selected

based on their availability in the NIH IMPACII grant database; other predictors of risk of not

publishing may be important, but we were not able to consider them given the limited number

of relevant variables in this database. The criteria for categorizing these predictors also were

based on the tools available (e.g., RCDC for BSSR, investigator checking “clinical trial” on an

application), which may produce categorization errors.

Within these limitations, the findings from this study show that while most NIH R01 and

U01 grants publish at least one publication within 5 years of the project start date, a small per-

centage do not. There are legitimate reasons for no publications to result from a research grant

(e.g., unfeasible to conduct, design flaws that limit internal validity and reproducibility, nega-

tive results that are difficult to publish), but for R01 and U01 grants that require sufficient pre-

liminary data to demonstrate that the proposed research is feasible and is likely to result in

meaningful results that will advance the science, it is also reasonable for taxpayers to question

their investment in research grants that produce no publications.

Based on these analyses, there appears to be a higher risk of not publishing in a timely man-

ner if the research involves humans, clinical trials, children, or behavioral and social sciences

research. Since these types of research increase the risk of not publishing in a timely manner,

increased monitoring of progress, such as per NIH’s clinical trials monitoring policies, appears

appropriate. As noted previously, the Center for Scientific Review (CSR) considers zero publi-

cation rates from grants as criteria for its ENQUIRE process of evaluating study sections. The

publication productivity of grantees is typically considered in Type 2 applications, and there

are examples such as in the National Institute of Child Health and Human Development

(NICHD) Neonatal Research Network in which investigators were restricted from proposing

new grants until the manuscripts from their prior work were completed [20]. Increased weight

in review and in funding decisions on the quality and timeliness of publications from prior

grant awards of the research team has the potential to increase the productivity and transpar-

ency of research funded by the NIH. Further research on the factors associated with the risk of

not publishing could identify grants that require additional monitoring, support, and incen-

tives to publish so that the taxpayer funding of NIH-supported research results in transparent

findings that advance the science.

PLOS ONE Publication rates from NIH grants

PLOS ONE | https://doi.org/10.1371/journal.pone.0242271 November 13, 2020 9 / 11

https://doi.org/10.1371/journal.pone.0242271


Author Contributions

Conceptualization: William T. Riley, Sara Hargrave.

Data curation: Katrina Bibb, Sara Hargrave.

Formal analysis: Katrina Bibb, Paula Fearon.

Investigation: Sara Hargrave.

Methodology: William T. Riley, Katrina Bibb.

Project administration: William T. Riley, Paula Fearon.

Resources: William T. Riley, Sara Hargrave.

Supervision: William T. Riley, Paula Fearon.

Validation: Paula Fearon.

Writing – original draft: William T. Riley, Katrina Bibb, Sara Hargrave, Paula Fearon.

References
1. Trinquart L, Dunn AG, Bourgeois FT. Registration of published randomized trials: a systematic review

and meta-analysis. BMC Med. 2018; 16(1):173. Published 2018 Oct 16. https://doi.org/10.1186/

s12916-018-1168-6 PMID: 30322399

2. Martone ME, Garcia-Castro A, VandenBos GR. Data sharing in psychology. Am Psychol. 2018; 73

(2):111–125. https://doi.org/10.1037/amp0000242 PMID: 29481105

3. Anderson ML, Chiswell K, Peterson ED, Tasneem A, Topping J, Califf RM. Compliance with results

reporting at ClinicalTrials.gov. N Engl J Med. 2015; 372(11):1031–1039. https://doi.org/10.1056/

NEJMsa1409364 PMID: 25760355

4. Policy and Regulation on ClinicalTrials.gov Registration and Reporting. https://grants.nih.gov/policy/

clinical-trials/reporting/understanding.htm

5. Dwan K, Gamble C, Williamson PR, Kirkham JJ; Reporting Bias Group. Systematic review of the empir-

ical evidence of study publication bias and outcome reporting bias—an updated review. PLoS One.

2013; 8(7):e66844. Published 2013 Jul 5. https://doi.org/10.1371/journal.pone.0066844 PMID:

23861749

6. Easterbrook PJ, Berlin JA, Gopalan R, Matthews DR. Publication bias in clinical research. Lancet.

1991; 337(8746):867–872. https://doi.org/10.1016/0140-6736(91)90201-y PMID: 1672966

7. Rising K, Bacchetti P, Bero L. Reporting bias in drug trials submitted to the Food and Drug Administra-

tion: review of publication and presentation [published correction appears in PLoS Med. 2009 Jan;6(1).

doi: 10.1371/journal.Pmed.1000017]. PLoS Med. 2008; 5(11):e217. https://doi.org/10.1371/journal.

pmed.0050217 PMID: 19067477

8. Ross JS, Tse T, Zarin DA, Xu H, Zhou L, Krumholz HM. Publication of NIH funded trials registered in

ClinicalTrials.gov: cross sectional analysis. BMJ. 2012; 344:d7292. Published 2012 Jan 3. https://doi.

org/10.1136/bmj.d7292 PMID: 22214755

9. Gordon D, Taddei-Peters W, Mascette A, Antman M, Kaufmann PG, Lauer MS. Publication of trials

funded by the National Heart, Lung, and Blood Institute. N Engl J Med. 2013; 369(20):1926–1934.

https://doi.org/10.1056/NEJMsa1300237 PMID: 24224625

10. Jones CW, Handler L, Crowell KE, Keil LG, Weaver MA, Platts-Mills TF. Non-publication of large ran-

domized clinical trials: cross sectional analysis. BMJ. 2013; 347:f6104. Published 2013 Oct 29. https://

doi.org/10.1136/bmj.f6104 PMID: 24169943

11. Baudart M, Ravaud P, Baron G, Dechartres A, Haneef R, Boutron I. Public availability of results of

observational studies evaluating an intervention registered at ClinicalTrials.gov. BMC Med. 2016; 14:7.

Published 2016 Jan 28. https://doi.org/10.1186/s12916-016-0551-4 PMID: 26819213

12. Ferguson CJ, Brannick MT. Publication bias in psychological science: prevalence, methods for identify-

ing and controlling, and implications for the use of meta-analyses. Psychol Methods. 2012; 17(1):120–

128. https://doi.org/10.1037/a0024445 PMID: 21787082

13. Evaluating Panel Quality in Review (ENQUIRE). https://public.csr.nih.gov/StudySections/CSREnquire

14. Overview of RCDC. https://era.nih.gov/about-era/nih-and-grantor/other/rcdc.htm

PLOS ONE Publication rates from NIH grants

PLOS ONE | https://doi.org/10.1371/journal.pone.0242271 November 13, 2020 10 / 11

https://doi.org/10.1186/s12916-018-1168-6
https://doi.org/10.1186/s12916-018-1168-6
http://www.ncbi.nlm.nih.gov/pubmed/30322399
https://doi.org/10.1037/amp0000242
http://www.ncbi.nlm.nih.gov/pubmed/29481105
https://doi.org/10.1056/NEJMsa1409364
https://doi.org/10.1056/NEJMsa1409364
http://www.ncbi.nlm.nih.gov/pubmed/25760355
https://grants.nih.gov/policy/clinical-trials/reporting/understanding.htm
https://grants.nih.gov/policy/clinical-trials/reporting/understanding.htm
https://doi.org/10.1371/journal.pone.0066844
http://www.ncbi.nlm.nih.gov/pubmed/23861749
https://doi.org/10.1016/0140-6736(91)90201-y
http://www.ncbi.nlm.nih.gov/pubmed/1672966
https://doi.org/10.1371/journal.pmed.0050217
https://doi.org/10.1371/journal.pmed.0050217
http://www.ncbi.nlm.nih.gov/pubmed/19067477
https://doi.org/10.1136/bmj.d7292
https://doi.org/10.1136/bmj.d7292
http://www.ncbi.nlm.nih.gov/pubmed/22214755
https://doi.org/10.1056/NEJMsa1300237
http://www.ncbi.nlm.nih.gov/pubmed/24224625
https://doi.org/10.1136/bmj.f6104
https://doi.org/10.1136/bmj.f6104
http://www.ncbi.nlm.nih.gov/pubmed/24169943
https://doi.org/10.1186/s12916-016-0551-4
http://www.ncbi.nlm.nih.gov/pubmed/26819213
https://doi.org/10.1037/a0024445
http://www.ncbi.nlm.nih.gov/pubmed/21787082
https://public.csr.nih.gov/StudySections/CSREnquire
https://era.nih.gov/about-era/nih-and-grantor/other/rcdc.htm
https://doi.org/10.1371/journal.pone.0242271


15. The Carnegie Classification of Institutions of Higher Education. https://carnegieclassifications.iu.edu/

16. Hutchins BI, Yuan X, Anderson JM, Santangelo GM. Relative Citation Ratio (RCR): A New Metric That

Uses Citation Rates to Measure Influence at the Article Level. PLoS Biol. 2016; 14(9):e1002541. Pub-

lished 2016 Sep 6. https://doi.org/10.1371/journal.pbio.1002541 PMID: 27599104

17. Ross JS, Mocanu M, Lampropulos JF, Tse T, Krumholz HM. Time to publication among completed clini-

cal trials. JAMA Intern Med. 2013; 173(9):825–828. https://doi.org/10.1001/jamainternmed.2013.136

PMID: 23460252

18. Next Generation Researchers Initiative. https://grants.nih.gov/ngri.htm

19. Hall KL, Stokols D, Stipelman BA, et al. Assessing the value of team science: a study comparing center-

and investigator-initiated grants. Am J Prev Med. 2012; 42(2):157–163. https://doi.org/10.1016/j.

amepre.2011.10.011 PMID: 22261212

20. Archer SW, Carlo WA, Truog WE, et. al. Improving publication rates in a collaborative clinical trials

research network. Eunice Kennedy Shriver National Institute of Child Health and Human Development

Neonatal Research Network. Semin Perinatol. 2016 Oct; 40(6):410–417. https://doi.org/10.1053/j.

semperi.2016.05.003 PMID: 27423510

PLOS ONE Publication rates from NIH grants

PLOS ONE | https://doi.org/10.1371/journal.pone.0242271 November 13, 2020 11 / 11

https://carnegieclassifications.iu.edu/
https://doi.org/10.1371/journal.pbio.1002541
http://www.ncbi.nlm.nih.gov/pubmed/27599104
https://doi.org/10.1001/jamainternmed.2013.136
http://www.ncbi.nlm.nih.gov/pubmed/23460252
https://grants.nih.gov/ngri.htm
https://doi.org/10.1016/j.amepre.2011.10.011
https://doi.org/10.1016/j.amepre.2011.10.011
http://www.ncbi.nlm.nih.gov/pubmed/22261212
https://doi.org/10.1053/j.semperi.2016.05.003
https://doi.org/10.1053/j.semperi.2016.05.003
http://www.ncbi.nlm.nih.gov/pubmed/27423510
https://doi.org/10.1371/journal.pone.0242271

