
The objective of this study is to explore gender and research outcomes by 
analyzing a large data set of NIH grants. The outcomes of grants are 
operationalized as the number of publications, number of patents, and 
citation impact. Three distinct layers of analysis are conducted. 
• One focuses on the relationship between PI’s gender composition and four 

types of grant outcomes (i.e., high-patent/high-publication-output grants, 
high-patent/low-publication-output grants, low-patent/high-publication-output 
grants, and low-patent/low-publication-output grants). 

• A second layer of analysis concerns the relationship between PIs’ gender 
composition and project cost. 

• The third layer uses regression models to examine the relationship between 
gender and research outputs. 

Objectives

Researchers in science and technology studies have claimed that modern 
science was originally built upon a metaphor of gender, one which associates 
objectivity and scientificity with masculinity. The resulting social images of 
science not only influence the ways in which knowledge is constructed, but also 
help naturalize our cultural beliefs and practices surrounding gender. Empirically, 
researchers have examined gender-related inequalities in scholarly 
communication from the perspectives of scientific productivity and career paths.
• The gap between men and women in terms of the productivity of their 

publications, as well as their position in the author list 
• Female scientists more likely to be underrepresented in fields that require 

more resources and entail greater career risks 
• Female scientists more like to receive smaller grants

Motivation

Data

Gender imbalance in the productivity and impact 
of NIH projects

Larger projects tend to have a higher gain in the number of publications when 
there is an increase to funding size than smaller projects. Because female PIs 
have a high presence in smaller projects, they tend to be associated with less 
productive projects. The policy implication is that much work must still be done to 
promote female PIs and, in particular, to encourage them to aim for larger projects 
so that they will have a more productive platform to launch their research. 

Implications

Erjia Yan, Drexel University, U.S.A. ey86@drexel.edu

Chaojiang Wu, Kai Li, Drexel University, U.S.A. Work supported by

Citation impact data of publications; using 
CiteScore as a proxy of document-level citations

No. of grants
Male 48,838
Female 23,921
Mix 5,477

Methods
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• all-female: FPIR = 1 and number of PIs > 1

• all-male: FPIR = 0 and number of PIs > 1

• female-lead: 0.6 < FPIR < 1

• female/male-mix: 0.4 ≤ FPIR ≤ 0.6 

• male-lead: 0 < FPIR < 0.4

• single female: FPIR = 1 and number of PIs = 1

• single male: FPIR = 0 and number of PIs = 1

Results

None of the grant types 
has a FPIR greater than 
0.5 for any given year, 
suggesting that NIH-
funded projects involve 
predominantly male PIs. 
There does not seem to 
be a major shift in the 
composition of science 
teams in terms of the 
ratio of female PIs over 
the years. 

Descriptive statistics + quantile regression

Male-lead and all-male projects tend to produce the highest number of 
documents. Male-lead and female-lead projects are the most 
expensive, followed by all-female, all-male, and female/male mix 
projects, with single female projects the least expensive. 

Single male projects are the least expensive and thus the most efficient 
in terms of per-document project cost; single male projects are also the 
least expensive in terms of median cost per SNIP. All-female and female-
lead projects are the most expensive and the least efficient under the two 
per-unit measures. 

For low-output grants (<$653,554), the effect of total cost is small 
(coefficient ranging from 0.10 to 0.30), whereas for high output grants 
(those of larger than median size), the effect of total cost is much 
higher (coefficient > 0.40). In other words, an increase in funding size 
for smaller projects yielded fewer publications than an increase in 
funding to larger projects. For funding size less than $653,554, a 1% 
increase in funding is associated with an expected 0.1% to 0.3% 
increase in the number of publications. For funding size larger than 
$653,554, a 1% increase in funding is associated with an expected 
0.4% increase in the number of publications. 


