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ORIGINAL ARTICLE

Research funding for male reproductive health and infertility in the UK and
USA [2016 – 2019]

Eva Gumerovaa , Christopher J. De Jongeb and Christopher L. R. Barrattc

aSchool of Life Sciences, University of Dundee, Dundee, UK; bUniversity of Minnesota Medical Center, Department of Urology,
University of Minnesota, Minneapolis, USA; cDivision of Systems Medicine, School of Medicine, Ninewells Hospital and Medical
School, University of Dundee, Dundee, UK

ABSTRACT
There is a paucity of data on research funding levels for male reproductive health (MRH). We
investigated the research funding for MRH and infertility by examining publicly accessible web-
databases from the UK and USA government funding agencies. Information on the funding was
collected from the UKRI-GTR, the NIHR’s Open Data Summary, and the USA’s NIH RePORT web-
databases. Funded projects between January 2016 and December 2019 were recorded and
funding support was divided into three research categories: (i) male-based; (ii) female-based;
and (iii) not-specified. Between January 2016 and December 2019, UK agencies awarded a total
of £11,767,190 to 18 projects for male-based research and £29,850,945 to 40 projects for
female-based research. There was no statistically significant difference in the median funding
grant awarded within the male-based and female-based categories (p¼ 0.56, W¼ 392). The USA
NIH funded 76 projects totalling $59,257,746 for male-based research and 99 projects totalling
$83,272,898 for female-based research Again, there was no statistically significant difference in
the median funding grant awarded between the two research categories (p¼ 0.83, W¼ 3834).
This is the first study examining funding granted by main government research agencies from
the UK and USA for MRH. This results should stimulate further discussion of the challenges of
tackling male infertility and reproductive health disorders and formulating appropriate invest-
ment strategies.
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Introduction

Several recent studies have highlighted considerable

research gaps in the understanding of male infertility

encompassing critical areas such as basic science

research, clinical diagnostics, non-Medically Assisted

Reproduction (MAR) treatment options, and the

impact of damage to the male genome on the health

of the next generation (Barratt et al., 2017, 2018, 2021;

De Jonge & Barratt, 2019; Schlegel et al., 2021a,

2021b). One general conclusion that can be drawn

from these analyses is that significant funding is

required to address the research questions (Barratt

et al., 2017, 2018). For any discipline, including repro-

ductive medicine, an important aspect of assessing

and formulating future funding requirements is to

ascertain the current funding levels. This knowledge

can then be used as a starting point to facilitate stra-
tegic investments for the discipline.

Surprisingly, there is a paucity of data on funding
levels for male infertility and male reproductive health
research (Barratt et al., 2018, 2021). To date, only one
study has specifically documented funding for male
reproductive health research. Liao et al. (2020)
assessed funding by the National Natural Science
Foundation of China (NNSFC) for male infertility and
reproductive health research between 1998 and 2018.
The authors split this 20-year period into 3 funding
phases beginning from 1998. By the third phase
(2010–2018), a substantial increase of funding was
awarded for male reproductive health (MRH) basic
research by the NNSFC. However, there was minimal
detail on the exact funding values. Barratt et al. (2021)
and colleagues provided a snapshot of funding for
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Male Reproductive Health in several countries that
suggested overall funding levels were low, but no
other details were provided.

In this study, we investigated government funded
support of male reproductive health research. We exam-
ined research funded between January 2016 and
December 2019 from the UK and USA agencies. To pro-
vide context, we included funding for female-based
reproductive health research and examined the propor-
tion of research funding for reproductive health research
and compared that to the total research funding.

Materials and methods

Experimental design

Publicly accessible UK Research and Innovation (UKRI),
National Institute for Health Research (NIHR), and
National Institutes of Health (NIH) funding agency data-
bases covering awards from January 2016 to December
2019 were examined (see Supplementary Table 1).
Following the inclusion and exclusion criteria outlined
within Supplementary Tables 2 and 3, funding data were
collected on research proposals investigating infertility
and reproductive health. For simplicity, these are referred
to collectively as ‘infertility research’. As the primary
focus of this research is on infertility, the data were div-
ided into three main categories: (i) male-based, (ii)
female-based, and (iii) not-specified (Supplementary
Table 2). The first two groups covered projects whose
primary aim, based on the information presented in the
research abstracts, timeline summaries and/or impact
statements, was male- or female-focussed. “Not-spec-
ified” includes research projects that have either not
specified a primary focus towards either male or female
or have explicitly stated a focus on both. The process
was conducted and reviewed by E.G. with C.L.R.B. Total
funding for all three groups, funding over time, and
comparison with overall funding for a particular agency
was examined.

Briefly, E.G. retrieved the primary data and pro-
duced the first set of data for discussion with C.L.R.B.
Both went through the complete list and discussed
each study/project and decided whether: (a) it should
be included or not, and (b) what category does it fell
under (male-, female-, or not-specified). The abstracts,
which were almost always available and provided by
each research study, were all examined and scrutinised
by both E.G. and C.L.R.B together. If there was clear
disagreement between E.G. and C.L.R.B, which were
very rare, the project would not be included.

UK data collection

Starting in April 2018, the UK research councils, Innovate
UK, and Research England were combined reporting
under one organisation, the UKRI (UKRI, 2019). The coun-
cils, such as the Medical Research Council (MRC),
Biotechnology and Biological Sciences Research Council
(BBSRC), Engineering and Physical Sciences Research
Council (EPSRC), and Natural Environment Research
Council (NERC), independently fund research projects
according to their respective visions and missions; how-
ever, from 2018/19, their annual funding expenditures
were reported under the UKRI’s annual reports and
budgets. The UKRI’s Gateway to Research (UKRI-GTR)
web-database allows users to analyse information pro-
vided on taxpayer-funded research. Relevant search
terms such as “male infertility” or “female reproductive
health” (see Supplementary Table 2) were applied with
appropriate database filters (Supplementary Table 1).
The project award relevance was determined by assess-
ing the objectives in project abstracts, timeline summa-
ries, and planned impacts. Supplementary Tables 1–3
provide the search filters and the reference criteria for
inclusion/exclusion utilised for analysis. The UKRI-GTR
provides the total funding amount granted to the proj-
ects within a designated period.

The Open Data Summary View dataset from the
NIHR was used as it provided details on funded proj-
ects, grants, summary abstracts, and project dates.
Like the UKRI data, the NIHR excel datasheet had spe-
cific search terms and filters applied to exclude irrele-
vant projects (Supplementary Tables 1–3).

The UKRI councils and NIHR report their annual
expenditure and budgets for 1st April to 31st March.
Thus, the selected projects will fall under the funding
period of when their research activities begin (e.g. if a
research project is started between May 20th, 2017
and March 20th, 2019, the project will be categorised
under the funding period 2017/18). The projects
assessed would begin their investigations between
January 2016 and December 2019, therefore 5 con-
secutive funding periods were examined (2015/16,
2016/17, 2017/18, 2018/19, and 2019/20).

USA data collection

The NIH has a research portfolio online operating tools
site (RePORT) providing access to their research activ-
ities, such as previously funded research, actively
funded research projects, and information on NIH’s
annual expenditures (NIH Report, 2021). The RePORT-
Query database has similar features as the UKRI-GTR
and NIHR such as providing information on project
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abstracts, research impact, start- and end-dates, fund-
ing grants, and type of research. The same inclusion-
exclusion criteria were applied as for the UK data col-
lection, (see Supplementary Tables 1–3).

In contrast to the UK funding agencies, the NIH’s
fiscal year (FY) funding follows a calendar period from
October 1st to September 30th (i.e. FY2016 comprises
funding activity from October 1st, 2015, to September
30th, 2016). Projects running over one calendar period
are reported several times under consecutive fiscal
years and the funds are divided according to the
annual period of the project’s activity.

During data collection, 74 projects were found as
active with incomplete funding sums as the NIH
divides the grants according to the budgeting period
of every FY. The NIH are in the process of granting
funds for the FY2021, so projects ending in FY2020 or
FY2021 have provided a complete funding sum. For
the active projects ending after 2021, incomplete
funding data are shown. It is assumed the funding will
increase in value by the time the research project
ends in the future. To remain consistent with the UK
data, projects granted funding are totalled as one fig-
ure and recorded under the FY the project first began
research, whether they are active or completed. Thus,
the USA funding is referred to as “Current Total
Funding.” For the USA, the initial data collection
period ran between October 2020 and December
2020 but then restarted for a brief period in January
2021 to complete the remaining funding values for
several of the active research projects.

Data analysis

The data were divided into the three groups and
organised into the funding period or FY during which
the project was first awarded. R-Studio (Version
1.3.1093) was utilised for the data analysis. Box-and-
whisker plots are presented with rounded p values.
Kruskal-Wallis and Wilcoxon Rank Sum tests were gen-
erated to assess any statistical significance. The data
were independently collected and do not assume a
normal distribution, so rank-based, non-parametric
tests such as the Kruskal-Wallis and Wilcoxon Rank-
Sum were used. The Kruskal-Wallis test was used
between more than 2 groups, with the p values and
Chi-Squared (v2) values provided. The Wilcoxon test
was used between two groups with the p value and
the Wilcoxon test statistic, W, included. P values <0.05
were considered statistically significant.

Results

Total and median funding: UK data

Total funding for infertility from the UK funding agen-
cies and the summary statistics of the UK data are pre-
sented in Tables 1 and 2. Table 3 details the
proportion of funding by the MRC and NIHR from
2015/16 to 2018/19. Between 2016 and 2019, 76 stud-
ies were awarded funding by 4 UKRI councils and the
NIHR investigating infertility and reproductive health.
The MRC, BBSRC, and NIHR were the top 3 awarding
agencies, having funded 29, 23, and 15 projects,
respectively. The UK agencies have awarded 18 proj-
ects for male-based, 40 for female-based, and 18 proj-
ects for the non-specified group (Table 1). For NIHR
funding, there were only 2 awards for the male group
compared to 11 for female group. Figure 1 presents a
distribution of funding for the three groups. There
was more spread for the female group, however there
was no statistically significant difference between the
mean values of the 3 groups (p¼ 0.69, Kruskal-Wallis,
v2 ¼ 0.72). There was no significant difference
between male-based versus female-based funding
(p¼ 0.56, W¼ 392).

Total and median funding: USA data

The USA total funding for infertility and summary sta-
tistics are presented in Tables 4 and 5. The funding
amounts presented in Table 4 includes research
grants, program grants, and fellowships and contains
the respective annual spending of each NIH institute.
The NIH have awarded 76 projects for male-based, 99
for female-based, and 31 projects for the non-specified
group. The National Institute of Child Health and
Human Development (NICHD), Environmental Health
Sciences (NIEHS), and General Medical Sciences
(NIGMS) have awarded the most for infertility research
out of 14 institutes, funding 138, 27, and 26 projects,
respectively.

The spread of funding is not largely different
between the male-based and female-based groups
(Figure 2), but more projects appeared to localise at
the lower end of the scale for the female-based group.
However, there was no statistical difference between
the mean values of the 3 groups (p¼ 0.16, Kruskal
Wallis v2 ¼ 4.1). There were no significant differences
between male- and female-based research
(p¼ 0.83, W¼ 3834).
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Funding over the years

Funding over 4 consecutive years is presented in
Supplementary Tables 4 and 5 for the UK and USA,
respectively. The total funding, mean funding
amount over the respective funding periods, and
the distribution of data are presented in
Supplementary Figures 1 and 2. There were no stat-
istically significant difference in the funding over
time within each of the 3 groups (p> 0.05, Kruskal-
Wallis), for both the UK and USA.

Table 1. Total funding awarded by the UKRI and NIHR agencies for infertility research groups along with annual allo-
cated funding.

Funding period
Funding
agency

Total funding for research
grants and fellowships

Research categories

Male-based (£) Female-based (£) Not-specified (£)
(£000)� [N] [N] [N]

2015/16 BBSRC 330,473 0 0 0
EPSRC 691,280 0 0 0
MRC 487,157 1,748,922 3,346,448 0

[1] [1]
NIHR 268,000 0 214,625 0

[1]
2016/17 BBSRC 331,062 1,328,455 0 695,839

[3] [2]
EPSRC 733,188 958,032 0 0

[1]
MRC 341,630 676,826 3,259,734 1,444,459

[2] [6] [1]
NERC 190,519 0 0 51,390

[1]
NIHR 263,300 0 1,027,318 0

[1]
2017/18 BBSRC 348,808 359,758 359,772 1,042,358

[1] [1] [2]
EPSRC 844,134 694,461 0 244,593

[1] [1]
MRC 325,164 903,026 1,287,441 636,510

[1] [2] [1]
NERC 220,618 0 0 0
NIHR 274,000 477,541 2,140,292 0

[1] [3]
2018/19 BBSRC 1,439,505�� 934,840 1,719,275 2,276,094

[2] [4] [4]
EPSRC/UKRI 0 252,693 0

[1]
MRC 0 5,535,724 437,695

[7] [1]
NIHR 269,600 507,909 165,595 1,333,890

[1] [1] [2]
2019/20 BBSRC 1,401,130�� 1,139,195 779,165 0

[2] [2]
EPSRC/UKRI 1,230,976 766,542 1,455,327

[1] [1] [1]
MRC 807,249 1,564,917 323,754

[1] [4] [1]
NERC 0 0 611,514

[1]
NIHR 321,200 0 7,431,405 0

[5]
Total Funding (£) 11,767,190 29,850,945 10,553,423

[18] [40] [18]

Values collected are rounded to the nearest £Sterling pound. [N] refers to the number of projects awarded. �Total funding for research grants and fel-
lowships (in millions) by the respective UKRI councils and NIHR were determined by consulting their public annual budgeting reports; ��As of the fund-
ing period 2018/19 and onwards, all UKRI councils report their annual expenditures as one, therefore the annual expenditure for research and
innovation were obtained from the UKRI’s annual reports.

Table 2. Summary of the UK awarded research by the UKRI
and NIHR.

Research categories

Male-based Female-based Not-Specified
[N¼ 18] [N¼ 40] [N¼ 18]

Total (£) 11,767,190 29,850,945 10,553,423
Mean 653,733 746,274 586,301
(SD) (384,131) (690,065) (387,951)
Median 507,197 476,163 463,394
(IQR) (423,630–789,793) (308,001–914,762) (328,457–630,261)

All values are rounded to the nearest £Sterling pound. SD, standard devi-
ation of the data group; IQR, interquartile range which encompasses 50%
of the data group.
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Table 3. The UK Proportion of Funding for Infertility Research.

Funding
period

UK
agency

Total research grants
and fellowships

Total funding proportion
for infertility research

Male-based funding
proportion

Female-based
funding proportion

Not-specified
funding proportion

(£) (%) (%) (%) (%)

2015/16 MRC 487,157,000 1.05 0.36 0.69 0
NIHR 268,000,000 0.08 0 0.08 0

2016/17 MRC 341,630,000 1.58 0.2 0.95 0.42
NIHR 263,300,000 0.39 0 0.39 0

2017/18 MRC 325,164,000 0.87 0.28 0.4 0.19
NIHR 274,000,000 0.96 0.17 0.78 0

2018/19 NIHR 269,600,000 0.74 0.19 0.06 0.49
2019/20 NIHR 321,200,000 2.31 0 2.31 0
Total NIHR 1,396,100,000 0.87 0.07 0.79 0.1

The estimated proportion of funding for the UK was calculated using the data collected from Table 1. The proportions are rounded 2 decimal points.
The total research grants and fellowship values were obtained from the respective UK agency’s annual reports and budgets. The MRC total research
grants and fellowships from 2018/19 – 2019/20 were excluded as they are part of the UKRI and report their annual expenditures under one with other
research councils, therefore the exact sum for research grants and fellowships for MRC was not available. The total funding proportion is only looking at
NIHR funding from 2015/16 to 2019/20.

Figure 1. Box-and-whisker plot with a 95% confidence interval (CI) of awards for UK infertility and reproductive health research
under the three research categories: (i) male-based; (ii) female-based; and (iii) not-specified. A total of 18 projects were funded for
male-based research, 40 projects for female-based, and 18 for not-specified by the UKRI and NIHR.
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Proportion of funding for infertility and
reproductive health research in the UK and USA

The proportion of funding allocated to male and
female infertility research is presented in Table 3 for
UK and Table 4 for USA. The MRC funds research for
reproduction and infertility and the NIHR has a dedi-
cated research specialty for Reproductive Health and
Childbirth (NIHR, 2021). When examining funding allo-
cated directly for infertility research by the MRC, the
proportion of total funding peaks at 1.58% in 2016/17
(Table 3). For the NIHR, the largest proportion of fund-
ing allocated to infertility research was in 2019/20
with 2.31% of the year’s total awards. When examining
total funding by the NIHR between 2015/16 and 2019/
20, the proportion of funding for male-based infertility
research was 0.07% and 0.79% for female-
based research.

In the USA, of the 27 NIH institutes and research
centres, the NICHD is the primary funder for furthering
research on human development, improvement for
reproductive health, and enhancing the lives of chil-
dren and young adults (NIH, 2020). This also encom-
passes research for infertility and contraception
development. The NICHD’s annual funding for research
between fiscal years 2011 and 2020 was between
$873 million and $1.1 billion (NIH, 2021). In the
FY2016, NICHD funded $1,021,132,045 for research
grants and fellowships, but only 1.63% or $16,684,751
was for infertility research (as defined by the eligibility
criteria in this study; Table 4). The funding proportion
for the male-based research group was 0.48%, which
was similar to the female-based funding proportion,
0.51%. The proportion of total funding provided by
the NICHD between 2016 and 2019 that was allocated
to infertility research was estimated at 2.56%, with
male-based receiving 0.83% and female-based receiv-
ing 1.32%.

Discussion

This study provides details of UK and USA government
funding for male infertility and male reproductive
health covering the period 2016–2019. The informa-
tion will be instructive for different stakeholders (e.g.
workers in the discipline, grant organisations, commer-
cial companies, and policy makers). This will enable
the development of evidence-based informed deci-
sions for future funding strategies. This is critical as
male infertility poses a global health risk for many mil-
lions of men, yet research funding is clearly not con-
comitant with the prevalence or impact of the disease.

We analysed public-accessible databases for UKRI,
NIHR (UK) and USA (NIH) covering the period of
awards from January 2016 to December 2019. The pri-
mary objective was to determine funding for male
reproductive health and infertility research. To provide
context, we assessed 3 groups based on the primary
focus of the research in reproductive biology/medi-
cine: (i) male-based, (ii) female-based, and (iii) not-
specified (Supplementary Table 2). Information from
the aims, research abstracts, timeline summaries, and/
or impact statements, was used to determine if a
study was included and, if so, to which group it was
assigned. This is necessarily a subjective process,
therefore we provide our search and entry/exclusion
criteria (Supplementary Tables 1–3), as well as a sup-
plementary table of the research projects’ titles from
the UK and USA (Supplementary Tables 4 to 7). Whilst
incorporation of different terms may produce different
answers, the results are robust. For example, the appli-
cation of data extraction is consistent between coun-
tries as the inclusion/exclusion criteria were the same.
We were focussed on infertility and associated links to
infertility and reproductive disorders. No analysis was
made to assess if there is bias in funding research for
female reproduction versus male reproduction.
Moreover, we do not examine submission numbers,
triage, rejection rates, etc. and thus prioritisation of
research cannot be assessed.

Although the number of awards for female-based
research is generally higher than for the male group
(ratio of �2:1 in UK, and 1.3:1 in USA), the average
amount awarded per project was not significantly dif-
ferent in either country (see Tables 2 to 4; Figures 1
and 2), indicating that funding per project was not dif-
ferent between male and female reproductive health.

An important question to answer is, what is the
proportion of funding for reproduction/male repro-
ductive health compared to general research funding?
There are several approaches to address this question.
For both the UK and USA data, one method is to
examine the total funding for research by the main
funding agency and compare this to the data for
male- and female-based research. Reproductive health
research is primarily supported by the MRC and NIHR
in the UK, and by the NICHD in the USA. In the fund-
ing periods 2015/16 to 2017/18, the total infertility
research funding by MRC ranged from 0.87% to 1.58%
of the total budget (Table 3). Infertility research fund-
ing from NIHR ranged from 0.08% to 2.31% (2015/16
to 2019/20, Table 3). For the USA, the maximum infer-
tility research funding by the NICHD was 3.39% of its
total budget (Table 4).
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Another approach is to assess the proportion of
funding compared between research disciplines, or
research categories, in the UK and USA, respectively.
Within the UK data, we specifically examined research

disciplines funded by the NIHR. From the 1st April
2011 to December 2020, the NIHR awarded over £216
million for Reproductive Health and Childbirth
research, their 7th largest funding category. Mental

Table 4. Current total funding for infertility research awarded by the NIH’s funding institutes and the respective fiscal years.

Fiscal year
NIH’s funding

institutes & centres

Total funding for
research grants

Research categories

Male-based ($) Female-based ($) Not-specified ($)
($)� [N] [N] [N]

2016 NCCIH 107,447,348 0 1,439,100 0
[1]

NIAID 2,983,260,567 0 2,219,320 0
[2]

NICHD 1,021,132,045 4,927,677 5,183,197 6,573,877
[7] [8] [4]

NIDDK 1,580,485,601 0 95,610 0
[1]

NIEHS 407,288,463 1,784,198 3,890,638 233,712
[4] [6] [1]

NIGMS 2,231,411,724 4,822,891 0 8,085,074
[3] [5]

2017 NHBLI 2,463,498,743 0 2,568,489 0
[1]

NIA 1,708,012,380 536,946 0 0
[1]

NIAAA 342,212,488 0 0 398,788
[1]

NICHD 967,265,488 12,430,159 13,078,769 7,325,909
[15] [14] [5]

NIEHS 1,638,513,361 1,841,716 2,076,388 1,829,137
[1] [1] [2]

NIGMS 411,526,579 2,831,714 3,105,261 2,776,900
[3] [1] [2]

2018 NIA 2,053,235,620 0 118,485 0
[1]

NIAID 3,339,613,240 0 868,774 0
[1]

NICHD 1,028,491,002 8,755,795 17,441,843 2,396,625
[13] [19] [5]

NIDDK 1,613,382,619 0 0 85,224
[1]

NIEHS 458,275,648 4,412,912 3,443,045 1,943,533
[3] [4] [1]

NIGMS 2,506,055,218 2,537,197 3,231,516 1,971,230
[3] [3] [1]

NIOSH Unavailable�� 169,500 0 0
[1]

2019 NIAID 3,496,548,418 0 2,668,689 0
[1]

NIBIB 381,987,928 0 0 1,259,032
[1]

NICHD 1,099,202,749 8,395,362 18,668,208 0
[16] [31]

NIEHS 454,787,252 1,095,907 1,792,109 0
[1] [2]

NIGMS 2,558,317,976 2,364,252 888,154 1,064,618
[3] [1] [1]

NINR 129,862,737 0 495,303 0
[1]

OD 594,535,751 1,505,963 0 0
[1]

2020 NICHD 1,133,572,974 0 0 218,250
[1]

NIEHS 466,088,243 845,557 0 0
[1]

Current total funding ($) 59,257,746 83,272,898 36,161,909
[76] [99] [31]

Values collected are rounded to the nearest US $dollar. [N] refers to the number of projects awarded. From the start of data collection to the analysis, 7
projects changed their statuses from active to completed, making 138 projects out of 206 as active running. 67 of the 138 projects do not provide com-
plete funding sums by the NIH, therefore, the funds were totalled up to their most recent awarding FY. �The values for the annual spending of research
grants by the NIH (in millions) was found in the NIH’s RePORT Funding site: The Research Grants: Awards and Total Funding, by type and Institute/
Centre. ��The values were not made available by the NIH.
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Health, Cancer, and Cardiovascular Diseases were
within the top 5 most funded categories
(Supplementary Table 8). NIHR awarded £21 million in
2017/18 for Reproductive Health and Childbirth
research (NIHR, 2021, yet surprisingly there was min-
imal support towards male-based research as between
2016 and 2019 only two projects were funded
(Table 1, Supplementary Table 6). The small number of
projects in male reproductive health funded by the
NIHR was unexpected as NIHR is the largest UK funder

for health care and clinical research (NIHR, 2021). NIHR
supported 302 studies for reproductive health with 94
of them being newly funded projects for 2019/20.
However, using our criteria for study inclusion we only
identified 4 projects focussing on infertility over the
whole period (Table 1, Supplementary Table 4). While
we do not know the reason for the low funding rate,
a plausible explanation is that, as NIHR fund a signifi-
cant number of clinical trials, there may not have
been sufficient high-quality candidates for either

Table 5. Summary statistics of the USA awarded research by the NIH.
Research categories

Male-based Female-based Not-specified
[N¼ 76] [N¼ 99] [N¼ 31]

Current total ($) 59,257,746 83,272,898 36,161,909
Mean 779,707 841,140 1,194,687
(SD) (594,203) (862,707) (1,046,679)
Median 718,541 511,781 1,223,600
(IQR) (193,449–1,117,370) (227,847–1,246,408) (388,397–1,891,778)

All values presented are rounded to the nearest US dollar and produced using RStudio.

Figure 2. Box-and-whisker plot has a 95% CI of the funding collected for USA infertility and reproductive health research under
the three research focus categories: (i) male-based; (ii) female-based; and (iii) not-specified. A total of 76 projects were funded for
male-based, 99 projects for female-based, and 31 for not-specified group by the NIH agencies.
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diagnostic and/or treatment trials to be developed in
male reproductive health (Barratt et al., 2021).

To compare different research categories for the
USA data, we did not use our collected data to pro-
vide estimated funding. Instead, we used the NIH’s
Research Portfolio Online Reporting Tools estimates of
funding for various Research Condition and Disease
Categories (RCDC) (https://report.nih.gov/funding/cat-
egorical-spending#/) and the NIH’s annual research
grants (https://report.nih.gov/funding/nih-budget-and-
spending-data-past-fiscal-years/budget-and-spending).
For the NIH, the values presented for the 299 RCDCs
are not mutually exclusive because a project can fall
under several categories. We examined research cate-
gories like those at the NIHR. For NIH these included:
Contraception/Reproduction, Infertility, Obesity, and
Mental Health (Supplementary Table 9). By estimating
the proportion of funding for these categories from
the NIH’s Total Research Funding, we can see those
categories such as Obesity and Mental Health were
highly funded in comparison to Contraception/
Reproduction and Infertility.

NICHD has funded under 1% of their annual research
grants for male-based research for 3 out of 4 consecutive
fiscal years (Table 6). NICHD is the primary funder for
reproduction, infertility, and contraceptive development,
therefore, it was unexpected to observe such low funding
proportions. A possible factor for why our calculated
funding proportion values by the NICHD are low may be
due to our strict eligibility criteria during data collection.
However, we applied our eligibility and exclusion criteria
equally across all funding agencies, for the UK and USA.

Two pertinent points arise from our study. Firstly,
compared to the prevalence of the disease where 1:7
heterosexual couples are infertile (Boivin et al., 2007;
National Institute for Health & Clinical Excellence, 2013),
the proportion of research funding for male reproduct-
ive health is small (less than 1%, see Tables 3 and 6)
compared to other diseases in the UK and USA

(Supplementary Table 9). This is surprising especially
because MAR is a multi-billion-dollar global industry.
Secondly, although the number of awards for female-
based research is generally higher than for the male
group (ratio of �2:1 in the UK and 1.3:1 in the USA), the
average funding awarded per project is not significantly
different in either UK or USA (see Tables 2 to 4; Figures 1
and 2). Whilst there are many challenges in comparing
research funding between disciplines, the present find-
ings directly imply a significant gap between impact of
disease prevalence and research funding to investigate
the disease, e.g. diagnosis and treatment. This apparent
gap requires further detailed analysis and should include
a comprehensive assessments of the health economic
impact of male reproductive health.

There are several limitations to our study. Firstly,
these findings cannot be generalised to reflect funding
trends towards infertility and reproductive health world-
wide. The data were collected from governmental agen-
cies of two countries and over a narrow funding period.
Further, the funding priorities of UK and USA govern-
mental agencies may not be a ‘good fit model’ for the
funding priorities of government research agencies in
other countries. Secondly, only government funding was
investigated. We did not examine funding from non-
governmental organisations (NGO’s) (e.g. Wellcome
Trust, industry, Bill and Melinda Gates Foundation), and
other major philanthropic organisations. As the UKRI,
NIHR, and NIH are governmental agencies, their priori-
tisation to providing fellowships, research grants, pro-
gram centre grants, and others may not be the same as
other charities and international organisations. Detailed
analysis of funding from these other agencies would be
instructive and assist in a more comprehensive analysis.
Future work should include data from more countries,
NGO’s and include longer funding timeframes to accur-
ately estimate total funding supporting for male infertil-
ity and male reproductive health and for more
comprehensive assessment of funding trends.

Table 6. The current total NICHD proportion of funding for infertility research.

Fiscal year NIH agency

Total research grants
and fellowships

Total funding
proportion for

infertility
research

Male-based
funding

proportion

Female-based
funding

proportion

Not-specified
funding

proportion
($) (%) (%) (%) (%)

2016 NICHD 1,021,132,045 1.63 0.48 0.51 0.64
2017 NICHD 967,265,488 3.39 1.29 1.35 0.75
2018 NICHD 1,028,491,002 2.78 0.85 1.7 0.23
2019 NICHD 1,099,202,749 2.46 0.76 1.7 0
Total NICHD 4,116,091,284 2.56 0.83 1.32 0.4

The estimated proportion of funding for the USA was calculated using the data collected from Table 4. FY2020 was excluded as only one project was
awarded between 1st October and 31st December 2019 and would be unreflective of the funding proportion for this year. The total proportion looks at
the total funding provided by the NICHD for infertility research from 2016 to 2019 and the total research funding granted by the NICHD. The annual
research grants and fellowship values were obtained from the NIH’s RePORT Budget and Spending site: The Research Grants: Awards and Total Funding,
by type and Institute/Centre.
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In summary, we present recent government funding
for male-based infertility and reproductive health, and
by extension, funding towards female-based research.
The information provided in this study will be useful for
a variety of stakeholders as discussed earlier. A sentinel
message is that whilst male infertility poses a global
health risk for many millions of men, research funding to
develop better diagnostic tools and treatment regimens
is not at an appropriate level. In fact, funding for repro-
duction research (male and female) is substantially below
what would be expected given the frequency of infertil-
ity and the impact of the diagnosis on society. There is
clearly much work to be done to formulate coherent,
persuasive, and effective arguments for substantial stra-
tegic investment in reproduction research. We are just
starting to see the emergence of societies and groups
making these cases (e.g. MRHI), https://www.eshre.eu/
Specialty-groups/Special-Interest-Groups/Andrology/MRHI
but we are only at the beginning. The data analysis pre-
sented herein should help shape discussions and galvan-
ise the argument for the strategic development of male
reproductive health care investment.
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