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Abstract

The primary goal of the peer review of research grant proposals is to evaluate their
quality for the funding agency. An important secondary goal is to provide construc-
tive feedback to applicants for their resubmissions. However, little is known about
whether review feedback achieves this goal. In this paper, we present a multi-meth-
ods analysis of responses from grant applicants regarding their perceptions of the
effectiveness and appropriateness of peer review feedback they received from grant
submissions. Overall, 56-60% of applicants determined the feedback to be appro-
priate (fair, well-written, and well-informed), although their judgments were more
favorable if their recent application was funded. Importantly, independent of funding
success, women found the feedback better written than men, and more white appli-
cants found the feedback to be fair than non-white applicants. Also, perceptions of a
variety of biases were specifically reported in respondents’ feedback. Less than 40%
of applicants found the feedback to be very useful in informing their research and
improving grantsmanship and future submissions. Further, negative perceptions of
the appropriateness of review feedback were positively correlated with more nega-
tive perceptions of feedback usefulness. Importantly, respondents suggested that
highly competitive funding pay-lines and poor inter-panel reliability limited the use-
fulness of review feedback. Overall, these results suggest that more effort is needed
to ensure that appropriate and useful feedback is provided to all applicants, bolster-
ing the equity of the review process and likely improving the quality of resubmitted
proposals.
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Introduction

Most scientific research funding agencies utilize a peer review system to evaluate
submitted projects and select the most meritorious for funding. At the National
Institutes of Health (NIH), after a grant application is peer reviewed, the scores
and comments from the reviewers are sent back to the applicant (NIH 2018). If
it is not funded, the applicant must address the reviewer comments if they are
to resubmit an updated version of their application (NIH 2020; NIAID 2020).
NIH reviewers evaluate the scientific and technical merit of each proposal and
are required to justify their scores with comments on the proposal’s strengths and
weaknesses. The comments “should be clear enough that an investigator has a
sense of what needs to be done in order to craft a more competitive application
if the current version is unfunded” (NIH CSR 2020). Thus, although not listed
as a core value of the NIH peer review system, reviewer feedback to applicants
for the purposes of improving investigator grantsmanship and the overall quality
of applications is an important, if secondary, purpose of grant peer review (NIH
2019). Little empirical data exist that document whether grant review feedback is
effective in informing applicants and improving applications.

Useful feedback is likely particularly important to help improve resubmitted
applications, which are proportionally more likely to be funded than new appli-
cations, although funding rates are low overall (Haggerty and Fenton 2018;
Lauer 2016, 2017). The success of resubmitted applications depends on an appli-
cant’s ability to address reviewer concerns in their resubmissions (NIAID 2020).
Resources are available to guide scientists as to the best approaches (Boss and
Eckert 2003; Sutcivni 2017). However, while reviewers tend to believe their feed-
back is useful to move scientific fields forward (Irwin et al. 2013), it is unclear
if applicants find the reviewer comments useful for resubmission. In 2015, NIH
surveyed all stakeholders of their peer review process to learn about perceptions
of the peer review process, including the value of reviewer feedback by applicants
(NIH 2017). The results reveal only 53% of applicants “strongly agreed/agreed
that the information in their summary statement helped them to focus on problem
areas in the application” (NIH 2017, p. 4). However, this result still does not indi-
cate whether the feedback was specifically useful; we could define usefulness of
feedback in terms of specifically improving resubmissions, and generally improv-
ing applicant grantsmanship and informing future scientific endeavors. Impor-
tantly, the responses to the NIH survey were greatly influenced by whether the
applicants were recently funded, where “favorable responses were more prevalent
among funded applicants than applicants whose applications were not funded”
(NIH 2017, p. 17).

The score an initial grant receives (including whether or not it was triaged) is a
key predictor of whether the applicant decides to resubmit (Boyington et al. 2016;
Lauer 2017), but it is not clear if applicant perception of the review feedback
is also a significant predictor of resubmission. Recent studies have suggested
that women applicants interpret peer review feedback more negatively than men,
which was associated with reduced motivation to resubmit (Biernat et al. 2020).
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It is well documented that women submit fewer research applications than men
(Hechtman et al. 2018) and that under-represented minority (URM) women of
color submit even fewer, have lower funding success compared to white women,
and are less likely to resubmit unfunded applications (Ginther et al. 2016). Spe-
cifically, African American scientists have been found to submit fewer new appli-
cations, fewer resubmissions, and are funded at a lower rate than white scientists
(Ginther et al. 2011; Mervis 2016). Thus, a negative interpretation of feedback
by URM scientists compared to majority group scientists could reduce the rate
of resubmissions, which may contribute to funding disparities. Despite this pos-
sibility, little is known about how applicants view the usefulness of feedback in
guiding their resubmissions.

In addition, it is unknown whether applicants deem the feedback they receive to
be appropriate, which we could define as being well-written, unbiased and based
on expert perspective. Although the peer review process may be subject to a vari-
ety of biases (Lee et al. 2013), it is unclear if applicants perceive these biases to be
explicitly present in the review feedback. Some research has suggested that review
feedback to women applicants contains different language than to men, particularly
in the evaluation of the investigator’s leadership abilities (Pier et al. 2018). In the
2015 NIH survey, only 54% of applicants perceived the peer review process as fair.
In addition, 91% of funded applicants and 53% of unfunded applicants “agreed that
their application was evaluated by reviewers with the appropriate expertise,” sug-
gesting that funding success influenced perceptions of the appropriateness of review
feedback. However, little is known about the influence of applicant demographics
on perceptions of the appropriateness of review feedback and if there is any associa-
tion between perceived appropriateness and perceived usefulness of the feedback for
resubmission. The objective evaluation of reviewer comments is made difficult by
a lack of access to critiques of unfunded applications (Gropp et al. 2017; Gurwitz
et al. 2014).

Given the paucity of data surrounding grant review feedback, particularly from an
applicant’s perspective, we created a survey for research scientists that asked appli-
cant respondents to rate and comment on the review feedback they received on their
most recent submission. Three publications have resulted from this survey (Gallo
et al. 2018; Gallo et al. 2020a, b), but none of them focused on the questions related
to the usefulness and appropriateness of peer review feedback; these questions are
now addressed in the proceeding analysis.

Methods
Survey Construction and Multi-methods Approach

To our knowledge, there are no reports in the peer-reviewed literature that have que-
ried grant applicants about their perceptions of the peer review process. Therefore,
the authors brainstormed questions to address the range of relevant content associ-
ated with peer review feedback. These ideas were also informed by input from sci-
entists, scientific review administrators and research funders, and the literature on
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peer review processes. A draft survey was examined by the authors and others expe-
rienced in peer review for its clarity, face validity, and coverage of relevant content.

The survey included questions on applicant perceptions of review feedback that
yielded nominal and ordinal quantitative data and open text fields at the end of
every section that yielded qualitative data. Our rationale for using this multi-meth-
ods approach (Fig. 1) was to improve our analysis of applicant perceptions of the
appropriateness and usefulness of review feedback. Text was associated with spe-
cific questions with quantitative answer options, as described below, and then used
to elaborate on respondents’ quantitative answers.

Survey Data Collection

The study was reviewed by the Washington State University Office of Research
Assurances (Assurance# FWA00002946) and granted an exemption from IRB
review consistent with 45 CFR 46.101(b)(2). Respondents were fully informed about
the purpose, importance, intended use of the survey, and how we acquired their
email address, and consented by their participation. The general survey description
has been included in previous publications (Gallo et al. 2018); the survey contained
60 questions in 5 subsections, three of which were included in this analysis (Sect. 1:
Demographics, Sect. 2: Grant submission and peer review experience, and Sect. 3:
Investigator attitudes toward grant review). Specifically, in this analysis we exam-
ined questions related to the usefulness and appropriateness of review feedback,
from an applicant perspective. As suggested above, we define usefulness of feedback
in terms of: improving future resubmissions; improving applicant grantsmanship;
and informing future scientific endeavors. We define appropriateness of feedback as
being: well-written, cohesive and balanced; fair and unbiased; and based on a rel-
evant and expert perspective.

Questions related to usefulness had Likert ordinal responses, questions related to
appropriateness had nominal (yes/no) responses, and there was an open text field for
respondent comments at the end of this survey section. Respondents could choose to
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Fig. 1 Schematic of our multi-methods approach
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select no answer/prefer not to answer, and comments were not compulsory. The full
survey is listed in other publications and is included as a supplement to this manu-
script (Gallo et al. 2018, File S1).

The survey was emailed in September 2016 to a total of 13,091 scientists in the
American Institute for Biological Sciences’ database, which was developed for
assisting in the recruitment of scientific expert reviewers to evaluate biomedical
research applications for several funding organizations. Scientists recruited for this
survey work in the biomedical area, ranging from clinical psychology to molecular
biology. Of the individuals invited to participate in the survey, 74% had applied for
research funding in the last 3 years. Reminder emails were sent out to non-respond-
ers two weeks before the survey was closed.

Data Summarization

The survey was open for two months, with a reminder sent 2 weeks before the sur-
vey closed. Responses were exported and Stat Plus software was used for the analy-
sis. In this study, respondents were included if they completed the entire survey and
answered three questions affirmatively (or greater than one): 2a (Have you submitted
a grant for peer review in the last 3 years?), 2b (How many grant applications have
you submitted in that time frame?), and 2¢ (Did you receive reviewer feedback on
your last grant submission?).

For the quantitative data, medians and percentages were calculated for the
responses to the survey questions of interest, standard 95% confidence intervals
were reported for the ordinal responses, and binomial proportion confidence inter-
vals for the proportion data. To test the internal consistency of the survey’s quantita-
tive items, we calculated Cronbach’s alpha for the four questions related to Useful-
ness (Q4-7), which yielded an alpha of 0.87. The initial assessment of demographic
factors related to responses was conducted through multiple binary logistic (for
appropriateness responses) and ordinal logistic (for usefulness responses) regression
for nominal and ordinal responses, respectively. Nominal responses were coded as
Yes=1, No=0 and Likert responses were on a scale of 1 to 5 with 1 as the most
useful and 5 as the least useful. Demographic data variables of applicant characteris-
tics were categorical in nature, and were coded as 0 or 1; where there were unequal
distributions between categories, the more frequently appearing category was coded
as a 1. These variables included race (coded as 1=white, 0=non-white), gender
(man=1, 0=woman), career stage (early/mid-career=1, late-stage career/emeri-
tus=0), age (50 and over=1, under 50=0), degree (PhD=1, non-PhD =0), and
funding status (recently funded =1, unfunded =0). For the regression analyses, pre-
dictors were entered together as a block. Chi square and Mann Whitney tests were
used for post-hoc comparisons, using phi coefficient or the Z-score/\/ N, respec-
tively, as the effect size. Differences between groups were determined to be signifi-
cant if there was no overlap in confidence interval and tests for differences yielded p
values < 0.01. Variance inflation factors were used to examine for potential multicol-
linearity of the review feedback and demographic variables.
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For the qualitative data, respondents’ comments from Sect. 3 of the survey (inves-
tigator attitudes toward grant review) were extracted (N=216). Comments were not
mandatory, so the demographic characteristics of those who did and did not com-
ment were compared. Comments were coded for content related to two groups of
survey questions on the appropriateness (Q1-3) and usefulness (Q4-7) of the review
feedback (Supplementary Table 1). These quotes were sorted into sub-categories
by the presence of keywords that were related to the survey questions. Specifically,
these keywords were “written” for Q1, “bias” for Q2, and “expertise” for Q3. In
general, we chose these keywords for Q1-3 because they most directly addressed
the survey questions and allowed for the most unambiguous and objective coding to
specific questions. However, because several keywords in questions 4—7 appeared
infrequently in the comments (namely “grantsmanship,” scientific endeavor” or
“research area”), we used the keyword “useful” and its synonym “helpful” to iden-
tify quotes related to Q4-7. Keyword searches utilized the simple word matching
function in Excel and included all instances of the base words including suffix usage
(e.g. usefulness) and different tenses (e.g. biased). Quotes could be sorted into mul-
tiple groups if more than one keyword was present. A total of 79 quotes (37% of
all quotes) was explicitly grouped in this way, with 19% of those quotes being rep-
resented in more than one group (Supplementary Table 1). Although many of the
ungrouped quotes had some relevance to the questions asked in the survey, only
explicitly grouped quotes were included in the analysis below.

Although the survey questions were worded positively, the associated com-
ments could be of positive or negative valence. For example, both “reviewers had
the expertise” and “reviews were unfair, biased, and lacked appropriate expertise”
would be attributed to question Q3 (“Based on the reviewer feedback you received,
do you feel that the reviewers had the appropriate expertise to evaluate your grant
application?”) and reflected both positive and negative valence, respectively. Thus,
each comment was also coded for valence: positive, negative, or both positive and
negative (all of the coded comments had some positive or negative valence) (Sup-
plementary Table 1). Two authors coded all comments for valence; there was agree-
ment for 90% of comments and the 10% with disagreements were discussed until
consensus was achieved.

Results
Response Rate and Demographics

Of the 13,091 individuals contacted for this survey, 1231 responded, for a 9.4%
response rate. Of the 1231 respondents, 634 answered questions 2a, 2b, and 2c in the
affirmative, indicating they had submitted a proposal in the last 3 years and received
review feedback. The remaining results focus on this sample of 634 participants.
Over half of the responses were collected within a few hours of sending the emailed
invitations to complete the survey. Another, smaller wave of responses was col-
lected after a reminder email was sent. Comparisons of the quantitative answers to
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questions for Usefulness and Appropriateness were nearly identical for these two
groups (Supplementary Table 2).

Sample demographics are listed in Table 1: the majority of respondents were
men, Caucasian, academic PhDs in a late career stage. They had submitted a median
of 5.0+0.1 applications in the last 3 years. The overall funding success rate was
40%, which did not vary significantly by gender, race, age, career stage, degree, and
organization (Table 1).

Some differences were evident in the demographics of respondents who made
a comment versus non-commenting respondents (Supplementary Table 3). Non-
whites represented only 17% (95%CI [12-22%]) of the commenting respondent
pool compared to representing 29% (95%CI [26-34%]) of the non-commenting
respondent pool (X? [1]1=11.2, p=0.0008, phi=0.13). Additionally, respondents
who made a comment were more likely to be older and in later career stages than
non-respondents (Supplementary Table 3). Other demographic variables—degree,
organization and gender—did not differ between commenting and non-commenting
groups. However, it was also noted that 32% (N=67; CI [26-38%]) of respondents
who made a comment reported being recently funded compared to 44% (N=183;
95%CI [39% to 49%]) of respondents who did not make a comment (X [1]=8.9,
p=0.0029, phi=0.12).

Table 1 Demographics and Factor (N=634) Proportion (N) %
success rates Funding
success

Gender
Men 63% (398) 41
Women 37% (236) 39
Age
Under 50 29% (177) 37
50 and over T1% (436) 43
Race/ethnicity
White 75% (478) 40
Non-white 25% (156) 41
Degree type
Ph.d 83% (525) 40
Non-Ph.d 17% (109) 43
Organization
Academia 88% (552) 39
Non-Academia 12% (72) 50
Career stage
Early 4% (23) 30
Mid 31% (191) 39
Late/tenured 62% (385) 44
Emeritus 4% (27) 26
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Although the survey did not ask respondents to which funding agency they had
applied, we did search the comments for mention of the two largest US funders, NIH
and NSF. Of the comments that mentioned funding agency, 14% mentioned NSF
and 86% mentioned NIH.

Overview of Multi-method Results of Respondent Comments and Ratings

The sections below present the results of the qualitative analysis of the comments
and the quantitative ratings of the associated survey questions Q1-7 (Supplementary
Table 1). The 13 quotes listed in Supplementary Table 4 were specifically chosen as
examples that captured a particular theme associated with the questions asked in the
survey. It should be noted, though, that respondents’ comments often had a nega-
tive valence and respondents with comments tended to be more negative even in the
quantitative portions of the survey as compared to respondents without comments
(Supplementary Table 5). We then examine how these results vary with applicant
demographics, and the relationship between responses related to appropriateness
and usefulness.

Appropriateness of Feedback

Overall, only 56% (95%CI [52-60%]) of respondents thought grant review feedback
was well written, cohesive, and balanced. Respondents indicated issues related to
the structure and length of the feedback (Supplementary Table 4; Q1.1) and that
often reviewers do not support their score with comments (Supplementary Table 4;
Q1.2).

Additionally, 60% (95%CI [56—-64%]) of respondents perceived grant reviewer
feedback as fair and unbiased. Comments, however, identify various types of per-
ceived biases toward specific application content, including bias against topic areas,
bias against innovation, and methodology/model bias (Supplementary Table 4;
Q2.1). Some comments also specifically mentioned biases against the applicants
(Supplementary Table 4; Q2.2 and Q2.3). Some respondents suggested the impact
biased reviews can have, particularly in an era of low funding success rates (Supple-
mentary Table 4; Q2.4).

In terms of reviewer qualifications, 58% (95%CI [54-62%]) of respondents
judged the reviewers to have appropriate expertise to evaluate their grant applica-
tion, based on the reviewer feedback they received. In their comments, respondents
identified a lack of reviewer expertise for interdisciplinary proposals, clinical pro-
posals, statistical portions of the proposals, proposals with different animal models,
and a lack of expertise in specific areas of science (Supplementary Table 4; Q3.1
and Q3.2).

Usefulness of Feedback

Overall, only 38% (median of 3.0; 95%CI [2.9-3.1]) found the grant review feed-
back they received on their last grant submission to be mostly useful or very useful.
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Further, only 30% (median of 3.0; 95%CI [2.9-3.1]) thought it was mostly useful
or very useful in improving their grantsmanship; only 35% (median of 3.0; 95%CI
[2.9-3.1]) found the review feedback was mostly useful or very useful in improving
their future submissions; and only 26% (median value of 3.0; 95%CI [2.9-3.1]) felt
the feedback was mostly or very useful in informing their future scientific endeavors
in the proposed research area. Based on these data, the majority of applicants did not
find the reviewer feedback to be highly useful.

Few comments specifically mentioned the usefulness of the feedback in terms
of grantsmanship (QS5) or future scientific endeavors (Q7); more were related to the
usefulness of the feedback in improving future submissions (Q6). Some remarked
on how they received constructive criticism that helped improve their applications
(Supplementary Table 4; Q4-7.1). However, some remarked that inconsistent feed-
back from different sets of reviewers evaluating resubmissions reduces usefulness
(Supplementary Table 4; Q4-7.2). Others commented that usefulness is hampered
by a perceived lack of expertise (Supplementary Table 4; Q4-7.3). Several com-
ments mentioned that the feedback format and lack of suggestions for improvement
limit usefulness (Supplementary Table 4; Q4-7.4). Finally, some mentioned that
usefulness of feedback was ultimately restricted by funding success rates (Supple-
mentary Table 4; Q4-7.5).

Perceptions of Feedback and Demographics

We used multiple regression analysis to examine the effects of demographic vari-
ables on perceived appropriateness and usefulness of feedback. As seen in Supple-
mentary Table 6, the variance inflation factors between most of these demographic
variables is low.

We first analyzed the relationships between demographic variables and the nomi-
nal responses related to the appropriateness of review feedback using binary logistic
regression. We found significant differences in terms of funding status for responses
to all three questions related to appropriateness, as indicated by the reported odds
ratios (Table 2).

For example, for the QI regression, the factor of funding status had an odds
ratio of 1.78 (95% CI 1.25-2.53). Thus, respondents who were funded were nearly
twice as likely to indicate that the review feedback was well-written, cohesive, and
balanced as compared to respondents who were not funded; indeed, 63% (95%Cl,
57-69%) of funded respondents found the feedback to be well-written, cohesive
and balanced compared to 51% (95%CI, 46% to 56%) of unfunded respondents (X*
[11=9.2, p=0.0024, phi=0.12). Similarly, funded respondents were more likely
to find the feedback was fair and unbiased (Q2 Table 2): 71% (95%CI 65-77%) of
funded respondents versus 53% (95%ClI, 48% to 58%) of unfunded respondents (X*
[1]=18.0, p<0.0001, phi=0.18). A greater number of funded respondents per-
ceived the reviewers to have appropriate expertise to evaluate their proposal (Q3;
Table 2): 68% (95%C1 62-74%) of funded respondents versus 51% (95%CI 46-56%)
of unfunded respondents (X [1]=17.0, p <0.0001, phi=0.17).
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No differences were observed by career stage, age, organization or degree with
respect to perceptions of appropriateness (Table 2). However, gender and race were
found to predict perceptions of the appropriateness of review feedback (Table 2).
Women were significantly more likely to rate the reviewer feedback as well written,
cohesive, and balanced compared than men (64% [95%CI 58-70%] and 53% [95%CI
48-58%), respectively) (X*> [1]1=9.3, p=0.0023, phi=0.12). Whites were signifi-
cantly more likely to rate the feedback as fair and unbiased than non-whites ((64%,
95% CI [60-68%]) and 49%, 95% CI [41-57%], respectively) (X* [1]1=9.2, p=0.0024,
phi=0.12). These differences were not due to funding success, as the rates were similar
between groups (Table 1). In terms of reviewer expertise, responses to Q3 did not vary
significantly by race or gender (Q3 Table 2).

Overall, for the responses related to the appropriateness of review feedback, no the-
matic differences were found between the comments made by non-white versus white
applicants. Similarly, no thematic differences were found between the comments made
by women versus men.

We then analyzed the relationships between demographic variables and the ordi-
nal Likert responses (1-5 where 1 is most useful) related to the usefulness of review
feedback using multiple ordinal logistic regression. None of the regression models
for responses related to questions of general usefulness (Q4), usefulness in improving
grantsmanship (Q5), usefulness in improving future submissions (Q6), and usefulness
in informing future scientific endeavors (Q7) were found to explain significant propor-
tions of the variance in the responses (Table 3). Moreover, none of the funding and
demographic factors (including race, gender, career stage, age, degree, or organization)
were found to be significant predictors of these responses.

Appropriateness versus Usefulness of Feedback

Perceived usefulness of review feedback may be associated with grant resubmission
rates, but the associations of perceived appropriateness of feedback and applicant
behavior are unclear. Based on our results that the majority of respondents did not
find review feedback useful and a large minority of respondents did not find the feed-
back appropriate, it is likely that applicants who don’t find the feedback appropriate
also don’t find it useful. In fact, some comments in our survey suggested usefulness
was limited by the lack of appropriate expertise. To test this assumption, we compared
respondents who found the review feedback they received to be fair and unbiased (Q2)
to respondents who did not. For these two groups, we examined their answers to the
questions concerning the usefulness of the feedback (Q4—Q7). This comparison of use-
fulness and appropriateness is listed in Table 4. The results revealed significantly more
negative perceptions of the usefulness of the feedback for those who also felt the feed-
back was biased compared to those who felt the feedback was unbiased.
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Discussion
Perceptions of Grant Review Feedback

The results of our analysis suggest that while the majority of grant applicants
in our survey deemed reviewer feedback to be appropriate across several dimen-
sions—including how fair, well-written and well-informed the feedback was—
there were sizable proportions (40-44%) who did not find it appropriate. Sim-
ilar to the 2017 NIH survey, we found respondent perceptions were influenced
significantly by funding success, where funded applicants found the feedback to
be more appropriate. Admittedly, this variability by funding status highlights the
subjectivity inherent in applicant perceptions. Nevertheless, respondent appli-
cants noted a variety of specific types of perceived bias in the feedback, includ-
ing bias against innovative ideas, methodology bias, and gender bias. In addi-
tion, reliability concerns intersected with views on fairness; several respondents
noted significantly different sets of issues identified in the feedback from panel
to panel for resubmissions, revealing important inconsistencies in feedback that
can be construed as inequitable to the applicant. Also, multiple respondents men-
tioned the apparent lack of expertise of reviewers in areas of science related to
the proposal, experience with animal models, and statistics. Applicants also indi-
cated specific instances where the format, length and quality of the writing was
insufficient; some commented that it appeared the reviewer had not fully read the
proposal, as they penalized applicants for issues in the feedback that were specifi-
cally addressed in the proposal. While this lack of attention or preparation may
reflect the state of overburden experienced by many peer reviewers (Gallo et al.
2020b), it is clear that the lack of appropriate reviewer feedback is still an issue
for many applicants. However, this interpretation could be slanted, as respondents
with comments generally had more negative views of the appropriateness of feed-
back as compared to non-commenting respondents.

Importantly, respondent perception of appropriate feedback differed by race
and gender. Non-white respondents found their feedback particularly unfair, sug-
gest a potential perception of racial biases. This finding is in line with previous
findings that suggest URM women are much less likely to resubmit an unfunded
application compared to white women or men (Ginther et al. 2016); racially
biased feedback could be contributing to these low resubmission rates, which in
turn could contribute to current funding gaps among underrepresented groups
(Ginther et al. 2011). These results could also suggest that there are significant
perceived biases at play in the peer review process, which have also been sug-
gested by scoring data (Tamblyn et al. 2018), and critique analysis (Pier et al.
2017). We also found that women were more likely to perceive their feedback
as well written, cohesive, and balanced than men, but no gender difference was
found for perceptions of usefulness of the feedback for preparing grant resubmis-
sions. These results may differ from studies that found women to be more sensi-
tive to peer feedback than men (Mayo 2016; Roberts and Nolen-Hoeksema 1989),
to have inaccurate negative self-perceptions about the quality of their work (Beyer
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1998), and to have less motivation to resubmit unfunded applications (Biernat
et al. 2020). A re-examination of racial and gender bias in the peer review process
is needed as is the testing and application of valid mitigation strategies to reduce
bias in review panels. Impartiality is needed to ensure the legitimacy of the peer
review system, because the outcomes of such review panels are linked to funding
and career trajectories and contribute to funding disparities currently seen among
racial groups (Erosheva et al. 2020). Thus, ensuring fair reviews should help
improve diversity in the scientific community, which has been shown to promote
innovation (Hofstra et al. 2020).

Our analysis also indicates that the majority of our respondents did not find
review feedback very useful in improving grantsmanship, future submissions, or
future areas of research. These results may hint at a breakdown in one of the sec-
ondary functions of peer review—providing useful feedback to applicants; although
funding agencies vary in their expectations for grant reviewers to provide such feed-
back. Interestingly, perceptions of usefulness were quite negative independent of
applicant funding status, and the demographics of the respondents did not appear to
significantly affect perceptions. Some respondents listed the format of the feedback
and the lack of constructive criticism as issues, although some felt comments were
relevant and potentially useful. Many comments focused on the low funding success
rates and the low reliability between reviewers, and between original reviews and
those of resubmissions as important hurdles to the utility of feedback (e.g., one can
address initial reviewer concerns, only to have a separate set of concerns appear in
the review of the resubmission). This reported lack of reliability may highlight some
issues with the structure of the review process for resubmissions, which are exacer-
bated by poor funding rates. Overall, more effort should be placed on ensuring that
the process of providing feedback is strengthened to achieve all goals, primary and
secondary, of the peer review of applications.

Some respondents also mentioned how the appropriateness of feedback limits
its usefulness for future submissions and our analysis confirms that negative per-
ceptions of appropriateness are correlated with negative perceptions of usefulness.
This relationship between appropriateness and usefulness is particularly concerning
given the racial and gender differences found in the appropriateness ratings. While
racial/gender factors do not seem to influence perceptions of the usefulness of feed-
back directly in our study, respondents may perceive different reasons for the lack of
utility, and the perception of persistent bias in the funding system may be a strong
influence on scientists’ decisions to submit projects for funding, or even to continue
on a research career track. These effects should be examined more rigorously by
funding agencies (and the results made public and prominent) to ensure an equitable
review process and a healthy, diverse set of applicants.

Generalizability
Our results are limited by a relatively low response rate, although this response rate

approximates the rate of similar surveys on peer review (Gallo et al. 2020a; Ware
2008). The majority of funding agency comments in our survey mentioned the NIH
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as a recent source of review feedback; the gender, race, and degrees of our sam-
ple are similar to those reported from surveys and analyses of NIH applicants (NIH
2012a; Ginther et al. 2011, 2016). Our respondents tended to be older than NIH
applicants (NIH 2012a) but comparable in age to funded NIH investigators (Daniels
2015), consistent with our sample’s high funding success rate.

Despite the similarity of our overall sample to current applicant pools, white
respondents were overrepresented among those who made comments. Future stud-
ies should include larger samples of underrepresented minorities to better examine
differences between racial/ethnic groups and the motivations for applying or not
applying. These results should be also replicated for groups of investigators whose
applications were reviewed on the same panel, such that differences across scien-
tific topic areas and funding mechanisms are minimized, as these could be important
confounding variables in what types of biases are perceived. Finally, an important
limitation of this study is the potential effects of funding agency, as this variable was
not assessed in our survey. While the majority of our respondents are likely referring
to the NIH process based on their comments, some referred to NSF, which has a dif-
ferent review process. Future studies should include this factor in their analysis.

Conclusion

In conclusion, our results suggest more emphasis should be placed on training
reviewers to create constructive, useful, and appropriate feedback and enhancing
procedures that detect strong biases and inappropriate comments early in the pro-
cess, before they influence funding decisions and are communicated to applicants.
These recommendations are in line with those from a 2012 report from the NIH
Working Group on Diversity in the Biomedical Research Workforce, which was
formed in response to reports of racial funding disparities (NIH 2012b). Our results
also may suggest more progress on these recommendations is needed to “clarify the
root causes for funding disparities” and to “significantly support the development
and evaluation of programs that will increase diversity in the biomedical workforce”.
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