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Background

Federal funding for firearm injury and violence research is a politically volatile area marked by
Congressional restrictions and executive actions. Little is known about the field’s funding
landscape of published scholarship in the health sciences in the past two decades shadowed by
political contestation. This study sought to characterize the number and sources of funding for
firearm injury and violence articles published in health sciences journals, with respect to

guantity and funding source, from 2000 through 2019.

Methods



We performed a scoping review of original, empirical, peer-reviewed articles related to firearm
injury or violence published in health science journals between 2000 and 2019, using the
PRISMA extension for Scoping Review checklist. We identified declared funding sources for all
articles meeting our inclusion criteria and conducted descriptive analyses to characterize the
number of articles that had explicitly declared funding, no funding, or no explicit declaration.

Among articles with funding, we examined proportions by funding source.

Results

We identified 812 articles meeting our inclusion criteria. The number of articles published
annually ranged from a low of 11 in 2008 to a high of 162 in 2019. About 119 (14.7%) of the
articles explicitly declared not having received any funding, and about 240 (29.6%) had no
explicit funding declaration. 453 (55.8%) of the included articles declared at least one source of
funding. Of these, 232 (51.2%) reported at least one federal grant, and 238 (52.5%) reported at
least one philanthropic grant. We observed a dramatic increase in the number of published
articles beginning in 2017. While the volume increased over time from 2000 through 2019, the

proportion of articles with funding was lower in 2019 (55.6%) than it was in 2000 (87.5%).

Conclusion

The number of firearm injury and violence articles published in health sciences journals has
notably increased since 2017; however, the proportion of those with funding has declined
compared to 2000. More resources are required for the field to recover from the dearth of

funding in prior years.



Introduction

Partly in reaction to a study linking home gun ownership with the risk of homicide at
home?, Congress passed an appropriations bill in 1996 which included a rider, known as the
Dickey Amendment, restricting the Centers for Disease Control and Prevention (CDC) from
using funds to “advocate or promote gun control.”? Starting in fiscal year 1997, this bill
reallocated the CDC’s $2.6 million budget for firearm injury and violence research in the
previous years to traumatic brain injury research. In the years following, similar restrictions
were extended to all Department of Health and Human Services agencies, including the
National Institutes of Health (NIH).! Subsequently, CDC spending on firearm injury and violence
research fell by 96% through 2012, potentially discouraging new investigators to join a field
with an already limited number of researchers.3* A previous study found that the annual
number of firearm injury and violence research articles increased between 1985 and 1999,
plateaued from 1999 through 2012, and then increased markedly over the last two years of
that study in 2013 and 2014.% Firearm injury and violence research has received far less funding
and has fewer published research articles than other leading causes of death in the United
States.® For instance, compared to other leading causes of death, firearm injury and violence
research received only 1.6% of the funding predicted and only 4.5% of the predicted volume of

research articles.®

After 1997, several acts of violence involving firearms captured the nation’s attention
and sparked a resurgence in mostly unsuccessful congressional efforts to remove barriers for

federally funded research on firearms. In 2013, not long after the Sandy Hook shooting,



President Obama released an executive plan of 23 executive actions which included a
memorandum directing the CDC to conduct or support firearm injury and violence research.®’
However, no appropriation to allocate funds for this specific purpose was made by the
Congress at that time. The call for funding reemerged in 2016 through another set of executive
actions and the insistence by some senators for the appropriations subcommittee to remove
the Dickey Amendment as a rider for the 2017 budget and to earmark $10 million for CDC
research on firearm injury and violence, which did not materialize.®® In 2018, Congress updated
the language of the Dickey Amendment in the Omnibus spending bill to read as: “...the CDC has
the authority to conduct research on the causes of gun violence.”*%!! Finally, a spending bill
including $25 million for studies of gun violence supported by the CDC and NIH was approved

by the Congress in 2019.12

While non-federal funding sources for firearm injury and violence research existed prior
the Dickey Amendment, the political stalemate in Congress over the last two decades spurred
some state and local governments, foundations, and universities to try to partially fill this
research gap by pledging funds for firearm injury and violence research. In 2011, the Joyce
Foundation, along with several other foundations, established the Fund For A Safer Future to
implement strategies and produce research that may help reduce gun injuries and deaths.!® The
Hope and Heal Fund, established in 2016 in the aftermath of the shooting in San Bernardino,
California, invested more than $1 million toward efforts to reduce gun violence.** In 2018,
following the Parkland shooting, Arnold Ventures pledged $20 million to fund firearm injury and
violence research through the National Collaborative on Gun Violence Research.® Kaiser

Permanente also promised $2 million toward firearm injury and death research.® Since 2017,



California, New Jersey, and Washington state legislatures have each allocated funds
establishing their own firearm injury and violence research centers.'’ Such efforts in the last

III

decade likely contributed to the continued “survival” of firearm injury and prevention research,

but little is known of the funding landscape of the field’s published research.

We systematically characterized the status and type of funding for firearm injury and
violence research articles published in health sciences journals. In quantifying the number of
firearm injury and violence research articles over time and describing the status and type of
funding, we sought to better understand how researchers in health sciences continued their
work without having much dedicated funding for this specific area of scholarship from the

federal government or other sources.

Methods

Using a search query developed by the authors and a University of Washington Health
Sciences Librarian, we searched through health sciences journals indexed in PubMed to identify
peer-reviewed research articles related to firearm injury or violence published (either in print or
e-published) any time from January 1, 2000 through December 31, 2019 (Appendix 1).

Full text of the articles were uploaded to Rayyan, a web-based systematic review
program, and reviewed for duplicates.® Using the PRISMA extension for Scoping Review
guidelines, each research article was reviewed twice by authors (SG, HM, MB, PP). 1° The
authors met weekly to discuss the inclusion criteria and to ensure consistency of decisions.
Articles with conflicting decisions among the authors were shared with another author (ARR)

who helped make the final decision.



Our methodology was informed by the one used in Harvard Injury Control Research
Center’s Firearm Researcher Survey.?? Included articles were original, empirical research
articles that explicitly mentioned firearms or a firearm-related term in the title or abstract (i.e.,
gun, handgun, firearm, rifle, long gun, shotgun, shooting, semi-automatic). To avoid the
inclusion of articles that mentioned a firearm without centrally focusing on it, the article’s core
objective had to address the causes, consequences, prevention, or characterization of firearm
injury or violence in the United States, or compare the United States’ firearm injury or violence
with other countries. The articles had to be authored by at least one U.S.-based researcher for
inclusion.

We excluded non-empirical articles, such as book reviews, editorials, commentaries,
historical articles; case reports or case series articles on the impact, management, or treatment
of bullet wounds; law and forensic science articles; articles focused on non-powder guns (i.e.,
nail, air, mole, or electron guns); police, military, or sport firearm training; and, articles
examining the psychology of perpetrators of violence. Intramural federal and state
governmental reports, such as articles led entirely by CDC scientists, state or local public health
professionals were excluded for two reasons. First, these articles were part of routine public
health surveillance work that does not depend on extramural funding, and, second, extramural
researchers did not typically receive funding for this work.

After an initial review for inclusion, the included research articles were reviewed again
for explicit evidence of funding. The reviewers examined the full text of the published articles
for a funding declaration section or for wording that explicitly mentioned funding or financial

support in the Acknowledgements, Conflict of Interest, Disclosure sections, or the main text.



Journals varied with the presentation and wording of this information. The lack of consistency
around the use of the Conflict of Interest, Acknowledgements, and Disclosure sections across
journals prompted us to rely only on explicit mentions of a funding source. Acknowledgements
of “support” from foundations or academic institutions were interpreted as having funding.
Articles were marked as having “no funding” when there was explicit language stating such (i.e.,
“These authors have no support or funding to report”).>??

Research articles without an explicit declaration of funding source were documented as
having “no explicit declaration”. Secondary analyses reporting funding were reviewed to
differentiate between funding for the original data collection and analysis and funding for the
secondary analysis. Supplementary information not directly within the full text was not
reviewed.

Included research articles were subsequently categorized by funding source type
defined as: federal, non-federal government, philanthropic, academic, and other. Funding from
a federal research branch or department was categorized as a federal funding source. Non-
federal government funding included funding from state and local municipalities. Philanthropic
funding sources included funding from foundations and not-for-profit organizations. Academic
funding was defined as coming from a college or university-based funding source awarded to a
group or an individual (i.e., research center, university-wide grant, or fellowship, etc.). Other
funding included self-funded research, grants from outside of the U.S., for-profit companies,
professional associations, and hospitals.?3:242>2627,28,29 \Where possible, the funding source

name, grant ID, and sponsored individual or group was noted.



We characterized the number of included research articles that had funding, no funding
or no explicit declaration. Among research articles with funding, we examined proportions by
the funding source and the counts of top mentioned funding sources. Data analyses were

conducted using R v3.6.0 software.

Results

A total of 6,266 articles were screened from our PubMed search query. After removing
duplicates, 6,250 articles were assessed for eligibility based on the defined inclusion criteria.
We excluded 5,438 articles leaving 812 firearm injury or violence research articles in this
scoping review (Figure 1).

There were 937 funding sources declared between 2000 and 2019 resulting in an
average 2.1 funding sources declared per funded research paper (Median=2; Mode=1; IQR=1-
3). One research article had ten funding sources.3? Nearly 56% of the included research articles
declared at least one source of funding. Of the 812 research articles, 119 (14.7%) articles
explicitly declared not having received any funding for the study, 240 (29.6%) articles did not
have any explicit mention of funding, and 453 (55.8%) explicitly declared funding (Table 1).
Among the research articles with funding, 232 (51.2%) articles reported having at least one
federal grant, 238 (52.5%) had at least one grant from a philanthropic organization, 34 (7.5%)
reported at least one grant from a non-federal government entity, 75 (16.6%) reported at least
one grant from an academic institution or research group, and 38 (8.4%) reported at least one

grant from another source.



The count of firearm injury and violence research articles with funding increased over
time, especially since 2017 (Figure 2); however, the proportion of articles with funding was
lower in 2019 (55.6%) than it was in 2000 (87.5%; proportion difference: 31.9%; 95% Cl: 16.7%-
47.2%).

During the 20-year study period, the NIH and CDC were the most mentioned federal
funding sources, with 192 and 64 mentions of funding, respectively (Appendix 2). Within the
NIH, the National Institutes on Drug Abuse (n=37), Alcohol Abuse and Alcoholism (n=25),
Mental Health (n=45), and Child Health and Human Development (n=35) were the most
mentioned sources of funding. Most mentions of CDC funding (n=47) did not provide a specific
center, but when specified, they were associated with the National Center for Injury Control
and Prevention (n=15). Other federal sources of funding included the National Institute of
Justice, Department of Veterans Affairs, and Maternal and Child Health Bureau under the
Department of Health and Human Services.

Among research articles that declared philanthropic funding sources, 52% (124)
declared financial support from the Joyce Foundation (Appendix 2). The Robert Wood Johnson
Foundation was the second most mentioned foundation with 54 research articles declaring
their support. Other top foundations included the California Wellness Foundation, the David
and Lucile Packard Foundation, the Fund for a Safer Future, and the Open Society Institute.

State funding came from California3'=33, lllinois3*, Massachusetts3>, Michigan3¢,
Minnesota3’, New Hampshire?®, New York3®3°, Oregon®’, Ohio*!, Pennsylvania*?*=**, and
Washington®. The Cities of Seattle*® and Baltimore?*” provided funding for firearm injury and

prevention research. Among research articles categorized as having other sources of funding,



we identified a handful of self-funded articles from four researchers?3?48, and several articles
declaring funding from foreign academic groups.?’2849->4
Discussion

This study is the first, to our knowledge, to characterize funding status and type of
published scholarship for firearm injury and violence in health sciences through a scoping
review. While the volume of original, empiric research (funded and unfunded) more than
tripled from 2000 through 2019, the number of articles reporting funding was about 30% lower
in 2019 than it was in 2000. It is possible that the number of research articles reporting funding
in 2000 were buoyed by pre-Dickey Amendment funding from the CDC.

The overall increase of articles, especially since 2017, may be partially due to an
increased interest by journal editors in firearm injury and violence research who actively looked
for papers and created edited volumes focused on firearms. This may be in response to a
culmination of many factors, such as President Obama’s executive actions and members of
Congress calls for funding removing the Dickey Amendment in 2016. During this same period,
we also saw an increase in unfunded articles. This may be the result of an increased interest
among researchers in firearm injury and violence research following public mass shooting
events and continually high rates of firearm injury and violence in the U.S. These researchers
may have leveraged public data, minimizing the cost of research, where possible.

NIH funding was the most mentioned funding source and one that consistently provided
funding during the study period. This suggests how researchers cross-subsidized their firearm

research with non-firearm research, such as studying suicide, adolescent health, mental health,



and injuries more generally. We would expect some data collection related to firearms during
more broad studies (i.e., assessments around access to lethal means).

It is noteworthy that the Joyce Foundation, a Chicago-based foundation focused on
grantmaking in the Great Lakes region, has supported nearly a third of the 453 funded,
empirical research consistently throughout the last two decades, buoying many long-time
academic researchers. A recent report released from the foundation echoed these findings.>®
Since 1993, the Joyce Foundation has committed $32 million in research grants resulting in 240
peer-reviewed research publications. At a less consistent cadence, but still important, the
Robert Wood Johnson Foundation also consistently made research possible during our study
period through programs like its Clinical Scholars Fellowships and the Evidence for Action
Program.

Increased public and media attention to firearm-related issues mixed with the recent
increase in academic scholarship and newly available funding hints at a new momentum for the
field. As the CDC and NIH have now awarded the FY 2020 earmarked funds for firearm research,
we anticipate that this positive trend will continue. Still, compared to other leading causes of
death, the field still has a gap in scholarship and funding and greater strides could be made to
address them, such as training junior scholars and improving the availability and accessibility to
firearm-related data. ¢’

This study had some limitations. The number of articles with funding do not represent
the number of awards or the dollar mount issued between 2000 and 2019. It is possible that
funding from a single source (e.g., one grant) was used to produce several articles, but without

grant ID numbers from every funding source identified, it is difficult to know. Without



consistent guidelines and requirements from journals around funding disclosures, there are
limitations to our ascertainment of funding and funding sources for the articles reviewed. We
reviewed all disclosure statements included in the articles. In limiting our scoping review to
PubMed, we did not include funded firearm injury and violence articles that were published in
criminology, sociology, or other journals. Some researchers may have found it less challenging
to secure funding for firearm injury and violence research through these fields over the last two
decades since federal funding from sources like NIJ were not restricted by the Dickey
Amendment. They may have subsequently published their articles in non-health sciences
journals. Therefore, this study is only representative of the funding landscape within the health
sciences.

Future analyses can examine authorship “clusters” among funded studies to determine
if specific research groups/authors made up a notable proportion of the funded studies, or
examine federal funding “clusters” based on award grant ID information (where available) to
determine if the number of funded projects during this time period could be estimated.
Building on previous research, a comparison of the results from this review with scholarship
from other leading causes of death during this same time period may provide additional
context to the field’s dearth of funding and growing volume of research articles.* This study
may also provide a baseline for comparison with firearm research funding during this next
decade

This study’s findings illustrate the limited amount of funding available for firearm
researchers in the U.S. over the past two decades and the creative ways in which researchers

pulled together funding to research a major public health problem. Information from this study



may serve as a baseline for comparison in future studies that will monitor the funding
landscape for firearm injury and violence research and inspire those new to this field to

contribute to it after having learned the tale of “survival” and innovation by those before them.
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Figure 1. PRISMA extension for Scoping Review Flow Chart
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Table 1. Funding status and type among firearm research articles published from 2000 through 2019

2000-2016 2017-2019 Total
(N=443) (N=369) (N=812)
n (%) n (%) n (%)
'Funded 1260 587% 193 52.3% 453 55.8%
Federal* 127 488% 94 48.7% 221 48.8%
Philanthropy* 146 56.2% 86 44.6% 232 51.2%
Non-federal Government* 19 7.3% 14  149% 33 7.3%
Academic* 28 10.8% 48 249% 76 16.8%
Other* 19 7.3% 14 7.3% 33 7.3%
No funding 42 9.5% 77  20.9% 119 14.7%
No declaration 141 31.8% 99 26.8% 240 29.6%

* Count and percent of funded articles among funded articles. The percent will add up to more than 100% since one article may have more than one funding
source and may be counted more than once.

Table 1 shows the total counts and percentages of articles with funding, no funding, and with no funding declaration. Among the
articles reporting funding, this table also shows the count and percentage of articles reporting at least one grant within each funding
source category. Since many articles reported more than one funding source, the funding source category count and percentage will
add up to more than the total number of articles funded.



Figure 2. Counts of articles by funding status from 2000 through 2019.

180

160

[EEN
S
o

[N
N
(=]

[EnN
o
(=]

80

60

Counts of published articles

4

o

2

o

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Year

B Funded ™ No funding ™= No declaration



Appendix 1: PubMed Search Query

(firearms[mh] OR gunshot wounds[mh] OR firearm[tiab] OR firearms[tiab] OR gun violence[tiab] OR gunshot[tiab] OR "gun
shot"[tiab] OR "gun injury"[tiab] OR "gun injuries"[tiab] OR "gun related"[tiab] OR "gun-related"[tiab] OR "gun crime"[tiab] OR "gun
crimes"[tiab] OR "gun death"[tiab] OR "gun deaths"[tiab] OR "gun control"[tiab] OR "mass shootings"[tiab] OR "mass shooting"[tiab]
OR "school shootings"[tiab] OR "school shooting"[tiab] OR handgun[tiab] OR handguns[tiab] OR "hand gun"[tiab] OR "hand
guns"[tiab] OR "hand-gun"[tiab] OR "hand-guns"[tiab] OR "long gun"[tiab] OR "long-guns"[tiab] OR "shot gun"[tiab] OR "shot
guns"[tiab] OR shotgun[tiab] OR shotguns[tiab] OR (gun[tiab] AND (weapon[tiab] OR weapons[tiab] OR weapons[mh] OR
violence[tiab] OR violence[mh] OR shooting[tiab] OR shot[tiab] OR crime[tiab] OR crimes[tiab] OR victim[tiab] OR victims[tiab])))
AND English[la] AND 2000:2019[pdat] NOT (Europe[mh] OR Asia[mh] OR Africafmh]) NOT (comment[pt] OR editorial[pt] OR case
reports [pt] OR book review [pt] OR historical article [pt]) NOT (forensic science[mh] OR forensic[tiab]) NOT (animals[mh] NOT
humans[mh]) NOT ("animal model" OR "animal models" OR "RIFLE criteria" OR proteomic* OR metagenomic™* OR genomic* OR
genome™ OR "shotgun approach" OR "trouble shooting")



Appendix 2. Most mentioned federal and philanthropic funding sources among firearm research articles published from 2000

through 2019

2000-2016 2017-2019 Total
Federal Funding Sources (N=204) (N=159) (N=363)
n (%) n (%) n (%)
INationaI Institutes of Health (NIH)
National Institute of Mental Health 19 9.3% 26 16.4% 45  12.4%
National Institute on Drug Abuse 18 8.8% 19 11.9% 37  10.2%
National Institute of Child Health and Human Development 11 5.4% 24 15.1% 35 9.6%
National Institute on Alcohol Abuse and Alcoholism 17 8.3% 8 5.0% 25 6.9%
Other institute or office 19 9.3% 16 10.1% 35 9.6%
Not specified 4 2.0% 11 6.9% 15 4.1%
Centers for Disease Control and Prevention (CDC)
National Center for Injury Control & Prevention 10 4.9% 5 3.1% 15 4.1%
Other specific division 2 1.0% 0 0.0% 2 0.6%
Not specified 44 21.6% 3 1.9% 47  12.9%
Department of Health and Human Services (DHHS)
Agency for Healthcare Research and Quality 3 1.5% 0 0.0% 3 0.8%
Health Resources and Services Administration 4 2.0% 0 0.0% 4 1.1%
Health Resources and Services Administration, Maternal and Child Health
Bureau 3 1.5% 5.0% 11 3.0%
Substance Abuse and Mental Health Services Administration 2 1.0% 4 2.5% 6 1.7%



Other DHHS office 3 1.5% 1 0.6% 4 1.1%
Department of Justice (DOJ)

National Institute of Justice (NlJ) 22 10.8% 15 9.4% 37 10.2%

Office of Juvenile Justice and Delinquency Prevention 4 2.0% 3 1.9% 7 1.9%

Other DOJ Office 3 1.5% 2 1.3% 5 1.4%

Not specified 1 0.5% 0 0.0% 1 0.3%

Department of Veterans Affairs (VA)

Health Services Research and Development Service 2 1.0% 2 1.3% 4 1.1%

Other Office 0 0.0% 4 2.5% 4 1.1%

Not Specified 6 2.9% 2 1.3% 8 2.2%

National Science Foundation (NSF) 4 2.0% 3 1.9% 7 1.9%

Other federal source 3 1.5% 3 1.9% 6 1.7%
| 2000-2016 | 2017-2019 | Total |

Foundations and Philanthropies Sources (N=282) (N=124) (N=406)
n (%) n (%) n (%)

IJoyce Foundation | 91 | 32.3% | 33 | 26.6% ' 124 '30.5%I
Robert Wood Johnson Foundation 42 14.9% 12 9.7% 54 13.3%

California Wellness Foundation 21 7.4% 11 8.9% 32 7.9%

David and Lucile Packard Foundation 22 7.8% 0 0.0% 22 5.4%

Fund for a Safer Future 1 0.4% 17 13.7% 18 4.4%

Open Society Institute 17 6.0% 0 0.0% 17 4.2%

Heising-Simons Foundation 0 0.0% 16 12.9% 16 3.9%

John D. and Catherine T. MacArthur Foundation 13 4.6% 1 0.8% 14 3.4%



William T. Grant Foundation 8 2.8% 0 0.0% 8 2.0%
Eli and Edythe L. Broad Foundation 8 2.8% 0 0.0% 8 2.0%

Other Foundation or philanthropy 59 20.9% 34 27.4% 93 22.9%

Appendix 2 summarizes the number of mentions of a specific funding source within the federal and philanthropic funding categories.
Every mention of a funding source was counted. The total number of mentions will be more than the count reported in Table 1.



