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Abstract 

Background: Firearm injury is a leading cause of preventable death in the USA. Healthcare providers are uniquely 
poised to focus on firearm safety and injury prevention from an apolitical harm reduction lens; however, few providers 
and healthcare settings incorporate firearm injury prevention strategies into usual care. We outline the first protocol 
to determine how to implement universal Firearm Injury and Mortality Prevention (FIMP) strategies that identify and 
address firearm access and violence risk in healthcare settings as part of routine care using the Consolidated Frame-
work for Implementation Research (CFIR) to inform implementation and evaluation.

Methods: The components of our FIMP strategy, including universal screening, intervention for patients at risk, 
and resources, will be developed from existing evidence-based strategies for firearm access and violence risk (inter-
vention characteristics). The implementation process will include components of Screening, Brief Intervention, and 
Referral to Treatment (SBIRT) for substance use, adapted to FIMP (implementation process). To engage stakeholders, 
harmonize language, and garner support, an Executive Advisory Board (EAB) will be formed, consisting of the site- 
and system-level stakeholders (inner setting) and community stakeholders, including influential figures such as local 
religious and spiritual leaders, individuals with lived experience, and community-based organizations (outer setting). 
Pre-implementation surveys will identify the characteristics of individuals and guide the development of education 
prior to implementation. Patient-level screening data will be analyzed to identify the risk factors, implementation will 
be evaluated using mixed methods, and a limited-efficacy study will evaluate whether strategies were successful in 
driving behavior change.

Discussion: This study protocol has breakthrough and methodological innovations, by addressing FIMP as part of 
usual care to directly mitigate firearm injury risk among youth, adults, and household members (e.g., children) and 
by using rigorous methods to inform healthcare industry implementation of FIMP strategies. The expected out-
comes of this study protocol will provide a solid basis for larger-scale dissemination and evaluation of implementa-
tion, effectiveness, and usability across broader pediatric and adult healthcare settings. This project will advance the 
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Contributions to the literature

• This project has breakthrough and methodologic inno-
vations, by addressing FIMP as part of usual care to 
mitigate firearm injury risk among youth, adults, and 
household members and using rigorous methods to 
inform healthcare implementation of FIMP strategies.

• The expected outcomes of this project will provide 
a basis for larger-scale dissemination and evaluation 
of implementation, effectiveness, and usability across 
broader pediatric and adult healthcare settings.

• This project will advance the implementation science 
and have a positive impact on the health of our patients 
and communities by preventing firearm injury and 
shifting the paradigm to view FIMP through a public 
health lens.

Background
Firearm injury is a leading cause of preventable death in 
the USA and the second leading cause of injury death 
after motor vehicle collisions [1–4]. With a recent surge 
in firearm purchases among Americans during the 
COVID-19 pandemic, increasing social isolation and 
inequity, 2020 was the deadliest year on record for gun 
violence in the USA [5, 6]. The homicide rate increased 
by 35% from 2019 to 2020, with increasing disparities by 
race, ethnicity, and poverty level [7], and firearm inju-
ries overtook motor vehicle crashes as the leading cause 
of death in children and adolescents [8]. Firearm-related 
homicide is highest for adolescents and young adults, 
with higher rates in Black/African American males, while 
firearm-related suicide is highest in middle-aged and 
older White males [9]. Healthcare environments serve as 
crucial venues to support the cries of our communities, 
and emergency departments (EDs) serve as a safety net 
for the unmet needs of our most vulnerable patients and 
are often the only touchpoint with healthcare. In the con-
text of firearm injury prevention, healthcare providers are 
uniquely positioned to focus on firearm safety and injury 
prevention from an apolitical harm reduction standpoint 
[10]. In order to effectively apply a public health approach 
to mitigate firearm injury risk, it is essential to implement 
preventative strategies to broadly identify the risk with 
subsequent tailored interventions [10].

Evidence-based firearm injury and mortality preven-
tion (FIMP) strategies exist, at primary (pre-injury), 

secondary (injury), and tertiary (post-injury) preven-
tion levels [10]. Traditionally, the healthcare system 
provides care at the point of injury, but there is ample 
opportunity to incorporate preventative strategies 
both pre- and post-injury. Pre-injury strategies include 
screening, firearm safety counseling, gun lock distri-
bution, motivational interviewing, and community 
resources such as violence interrupters; post-injury 
strategies include access to mental health and commu-
nity support [11–18]. Despite consensus on care and 
research priorities for addressing FIMP in the health-
care setting, there are gaps in knowledge limiting our 
understanding of the facilitators and barriers to pro-
grammatic implementation [10, 19]. Consequently, 
though there is a widespread acceptance of the need 
for screening/counseling to improve firearm safety 
exists among both clinical team members and patients, 
it is done infrequently [20–22]. Humanistic, non-
judgmental verbiage related to firearm injury screen-
ing and counseling is far from commonplace in most 
health professionals’ skillsets [21]. Prior limited FIMP 
studies have focused on outpatient settings or used 
targeted, not universal screening which can exclude at-
risk patients presenting with an unrelated issue (missed 
opportunities), influencing understanding of the risk 
in diverse cohorts, and creating a stigmatized environ-
ment (barriers), further limiting implementation [11–
18, 21].

There is a critical need to implement a system-level 
FIMP strategy to shift the paradigm to view this as a pub-
lic health issue with modifiable risk factors the healthcare 
industry can address as part of usual care [22]. Deter-
mining how to implement FIMP strategies is central 
to disseminating preventative strategies and providing 
infrastructure for downstream research.

Universal screening has the potential to maximize reach 
and create a stigma-free environment. Our approach to 
FIMP will be based on a foundation of universal screen-
ing to normalize the conversation as part of usual care 
for both the healthcare team and patients. At our institu-
tion, we successfully implemented a “We Ask Everyone” 
approach with Screening, Brief Intervention, and Refer-
ral to Treatment (SBIRT) for alcohol and drug use [23, 
24]. There has been a success with universal screening for 
other healthcare issues to decrease stigma and increase 
testing, such as with HIV [25]. Universal screening, com-
bined with education for healthcare professionals, has 
widened our reach and reduced the stigma surrounding 

implementation science and have a positive impact on the health of our patients and communities by preventing 
firearm injury and mortality and shifting the paradigm to view FIMP through a public health lens.
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addressing substance use in the healthcare setting [26, 
27]. Previous work evaluating interventions similar to 
SBIRT for violence prevention (SafERteens) and firearm 
safety counseling (i.e., safety check) have shown positive 
results in reducing the risk of future injury and increas-
ing safe firearm storage behaviors [9, 12, 19, 20, 28]. We 
will apply the framework used for SBIRT for substance 
use to FIMP, with synergistic goals of maximizing reach 
to all patients and destigmatizing firearm injury risk.

We outline the first published research protocol to 
develop, implement, and evaluate the feasibility of evi-
dence-based universal screening and intervention among 
youth and adults at risk of firearm injury across EDs in a 
large US health system. This is the first protocol to com-
prehensively outline an approach to educate clinical team 
members and implement evidence-based screening and 
intervention for both firearm access and violence risk. 
We will utilize principles of implementation science to 
determine and evaluate how to implement FIMP strate-
gies into the healthcare setting allowing for the effective 
dissemination of preventative strategies. The Consoli-
dated Framework for Implementation Research (CFIR) 
[29, 30] will provide the pre-implementation framework 
for identifying the barriers and facilitators to developing 
and implementing our FIMP strategy. CFIR is intended 
to provide a pragmatic structure to translate evidence-
based interventions into meaningful patient care out-
comes by identifying constructs within the following 
domains: (1) intervention characteristics, (2) outer setting, 
(3) inner setting, (4) characteristics of individuals, and (5) 
process [29]. To address the limitations of CFIR, we will 
further incorporate Expert Recommendations for Imple-
menting Change (ERIC), including “identify and prepare 
champions,” “assess for readiness and identify barriers 
and facilitators,” “identify early adopters,” and “conduct 
educational meetings.” [31].

Objectives, aims, and hypotheses
One of our objectives is to study how to successfully 
implement FIMP strategies across healthcare settings 
using CFIR. The long-term goal of our implementation 
research is to inform industry practices to efficiently 
implement strategies for screening and intervention 
among patients at risk of firearm injury.

Aim 1: Use mixed methods to inform the develop-
ment and implementation of evidence-based uni-
versal screening for firearm injury risk, consisting 
of screening for access and violence risk, and brief 
FIMP intervention (motivational interviewing, edu-
cation, resources) at the point of care among at-risk 
youth and adults in pilot EDs

Aim 2: Pilot the FIMP screening and intervention 
strategy at 3 ED sites and evaluate the feasibility 
of implementation in the following domains: (1) 
acceptability, (2) demand for the intervention and 
resources, (3) success of implementation, (4) prac-
ticality of the intervention, (5) adaptation of the 
intervention to future iterations, (6) integration 
of the intervention in pilot setting, (7) expansion 
of the intervention to additional settings, and (8) 
limited-efficacy testing through which we evaluate 
outcomes, including safe firearm storage practices, 
behavior changes, and community resource use 
among patients receiving an intervention [32]

We hypothesize that by identifying the barriers and 
facilitators to implementation and the knowledge gaps 
among clinical team members and patients, we will 
design an effective education that will increase knowl-
edge and comfort with FIMP and develop strategies to 
effectively implement universal FIMP screening and 
targeted interventions for adolescent and adult patients 
at risk in ED settings. By iteratively incorporating feed-
back from team members, stakeholders, and patients 
and ongoing programmatic evaluation, we will success-
fully implement screening and intervention in three 
pilot EDs and gain a better understanding of facilita-
tors and barriers to implementation, patient/provider 
experience, characteristics associated with firearm 
injury and mortality risk, and intervention efficacy and 
outcomes.

Methods
A mixed methods design will be used to develop, imple-
ment, and evaluate an evidence-based universal screen-
ing tool and tailored intervention to address firearm 
injury and mortality risk among our ED patients as part 
of usual care. Prior to implementation, we will also use 
CFIR to identify the facilitators and barriers and guide 
our FIMP implementation strategy [29].

Development of evidence‑based FIMP strategies
Screening
Evidence-based screening for firearm injury risk will 
include asking patients about firearm access and predic-
tors of future firearm violence. We will adapt these ques-
tions into an innovative screening tool and incorporate 
this into the electronic health record (EHR). Firearm 
access is associated with increased firearm-related homi-
cide, suicide, and unintentional injury and mortality [9, 
33], suggesting screening for firearm access within or 
outside the home (i.e., in the community, friend group, 
or other households) is an essential component of 
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ascertaining firearm injury risk. The SaFETy score, inclu-
sive of predictors of violence risk, is the only existing vali-
dated clinical screening tool for firearm injury risk in an 
ED setting [11]. Though only validated in youth 14–24, 
we will extrapolate the use of the tool to a broader ED 
patient population [11]. The tool includes four questions 
(serious fighting, friend weapon carrying, community 
environment, and firearm threats) to stratify future fire-
arm violence risk. Adolescents and adults ages 12 and 
older will be asked about firearm access (not ownership 
or registration) within or outside the household. Violence 
risk will be assessed using the SaFETy score [11] for ado-
lescents ages 12–17 and with a one-question prescreen 
based on the SaFETy [11] score for adults 18 and older.

Screening process
Our work developing and implementing SBIRT screening 
for substance use has demonstrated the importance of the 
“We Ask Everyone” approach to universal screening [24, 
26]. We will maintain this approach in our FIMP strategy 
by screening all ED patients ages 12 and older for firearm 
injury risk, with exceptions for patients who are too sick 
or refuse (Fig. 1). Screening questions will be available in 
the EHR to physicians, nurses, and social workers, and an 
automatic icon will alert the clinical team of a “positive” 
screening, indicating the patient should be approached 

by a FIMP health coach. Additional risk factors includ-
ing substance use, depression, suicidality, homicide risk, 
and abuse [34] are currently assessed as part of usual care 
and will be incorporated into the conversation with the 
patient.

Brief intervention for patients at risk
There is evidence to support existing strategies that 
address both firearm access and violence risk. For access, 
safe storage counseling augmented by gun safety device 
provision has been shown to be an effective means of 
changing safe storage behaviors [12–15]. ED- and hos-
pital-based violence intervention strategies have been 
shown to reduce firearm violence in adolescents and 
young adults [18, 35–38]. Our FIMP intervention will 
incorporate the aspects of previously successful strategies 
in both access and violence risk domains.

FIMP brief interventions will be conducted using 
Brief Negotiated Interview (BNI) based on Prochaska 
and DiClemente’s Theoretical Model of Behavioral 
Change and in the spirit of motivational interviewing 
(MI), adapted from SBIRT for substance use [39, 40]. 
In response to a “positive” screen, a FIMP health coach 
will approach the patient for a Brief Negotiated Inter-
view (BNI), modified from addressing substance use 
[41–46]. MI includes a focus on compassion, acceptance, 

Fig. 1 ED workflow for firearm injury risk screening and intervention
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evocation, and partnership (Fig. 2) and uses the empathy 
microskills of reflection, legitimation, and exploration 
[47], to allow patients to reflect on their own insights and 
motivations to contemplate changes. The brief interven-
tion should take 10–15 min.

There are four steps to the BNI: (1) raise the subject, (2) 
provide feedback, (3) enhance motivation, and (4) plan. 
To raise the subject, health coaches will introduce the 
topic of firearm injury prevention to patients, mention-
ing the questions they were asked earlier in their visit and 
normalizing the topic by explaining “We Ask Everyone.” 
They will review the responses to access and violence risk 
questions, ask the full SaFETy score for adult patients, 
and review the patient’s responses to other health risk 
factor questions, including substance use and depression.

To provide feedback  for patients with firearm access 
(similar to “safety check”) [12], health coaches will offer 
information on the 5 L’s of Firearm Safety (Locked, 
Loaded, Little children, feeling Low, and Learned owner) 
[16, 17, 30]. For violence risk, health coaches will suggest 
tips to stay safe and avoid fights and other components of 
SafERteens, an intervention that has been demonstrated 
to reduce future violence risk [48, 49]. Health coaches 
will use a readiness ruler to enhance motivation, allow-
ing the patient to identify their readiness for change, and 
to reiterate their motivations for change. To plan, health 
coaches will be trained to support the patient’s will to 
incorporate any strategies for harm reduction or injury 
prevention, in addition to partnering with the patient to 
devise a collaborative plan for the next steps that are rep-
resentative of the patient’s safety goals.

Resources
Based on screening responses, stratified risk level, and 
motivation for change, patients will be offered and con-
nected to appropriate supports that will best meet their 
needs. For patients who have firearm access, resources 
will be provided for safe storage such as gun locks and 
information on purchasing gun lockboxes/safes. For 
those whose safety goal is to dispose of a firearm and/or 
ammunition, information will be provided on local gun 
buyback events and options for safe disposal of ammu-
nition, including calling ahead to a local police precinct, 
gun stores, shooting ranges, and hazardous/special mate-
rials disposal events. For the “Low” aspect of the 5 L’s 
of Firearm Safety, information will be provided on the 
health system and community-based behavioral health 
providers appropriate for any household member who 
may benefit [50, 51]. For “Learned Owner,” information 
will be provided for virtual and local in-person firearm 
safety classes. For patients whose SaFETy score indi-
cates violence risk, a hospital-based intervention program 
(HVIP) will be activated, whereby a member of a commu-
nity violence intervention program or credible messen-
ger can either meet with the patient in person or speak 
to the patient by phone during their ED visit to establish 
a relationship [52, 53]. Information will also be provided 
on local community-based organizations and mentor-
ship programs. For those with mental health or substance 
use treatment needs, a referral to the appropriate level of 
treatment will be offered to a state-licensed mental health 
or substance use treatment provider [50, 54–56].

Pre‑implementation
Pre-implementation surveys will be conducted with site-
level and system-level stakeholders, with Likert-scale 
and narrative questions. Feedback obtained will inform 
educational development and delivery, messaging, and 
implementation workflows. Pre-implementation surveys 
will address CFIR domains [29] to guide the next steps 
and facilitate successful implementation.

Patient and Public Involvement
We will engage key stakeholders, including members of 
the community and our organization, as well as patients, 
to join our Executive Advisory Board (EAB). The EAB 
will include system-level stakeholders from the North-
well Emergency Medicine Service Line, the Northwell 
Health Center for Gun Violence Prevention, and the 
departments of Medicine, Trauma, Pediatrics, Commu-
nity Relations, and Legal; site-level stakeholders from 
each pilot site (inner setting); and community stake-
holders, including influential figures such as local reli-
gious and spiritual leaders, individuals and families of 
those who have suffered firearm violence, school-based Fig. 2 The spirit of motivational interviewing
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professionals, and community-based organizations (outer 
setting) [29]. The overarching goal of the EAB will be to 
partner with the centralized study team to build up a net-
work of services and inform system-level messaging to 
facilitate the acceptability of protocols.

Stakeholder and pilot site engagement
Pre-implementation surveys will be administered dur-
ing multidisciplinary exploratory meetings at each pilot 
site. Based on the feedback from stakeholders, we will 
develop a pre-implementation checklist, including key 
contingencies that need to be resolved prior to go-live. 
The checklist will include (1) delegation of duties to clini-
cal team members, (2) development of resource docu-
ments highlighting options for post-ED follow-up, and 
(3) identification of champions [31]. Any motivated team 
member can serve as a champion; their role will be to dis-
seminate messaging around the FIMP initiative, assist in 
motivating team members to complete surveys, partici-
pate in additional training to be able to better inform and 
empower team members, and assist team members with 
adding the firearm injury risk screening to their elec-
tronic health record (EHR) profile.

Implementation surveys
Before implementation, we will survey clinical, non-
clinical, and community stakeholders to assess attitudes, 
knowledge, perceived skills, and anticipated barriers 
and facilitators to addressing FIMP in the ED. Our pre-
implementation assessment will address the characteris-
tics of individuals domain of CFIR, including knowledge 
and beliefsregarding the proposed FIMP strategies [29]. 
Surveys will also identify staff attitudes towards process 
intervention characteristics, including the intervention 
source, evidence strength and quality, relative advantage, 
and adaptability [29]. Pre- and post-implementation 
surveys will utilize open-ended and Likert scale ques-
tions and semi-structured interviews. Likert scale ques-
tions will be analyzed using paired-samples t-tests, and 
the results will be stratified by cohort (physicians, nurses, 
social workers, etc.). Feedback will inform the develop-
ment of our educational curricula and integration of 
FIMP strategies into ED clinical workflow.

Education
Two levels of education will be developed: one level for 
team members who will only be screening for firearm 
injury risk, and the second level for team members who 
will be trained as FIMP health coaches to meet with 
patients who screen positive for firearm injury risk. Edu-
cation will be iteratively developed and refined based on 
pre-implementation surveys, site champion meetings, 
and survey evaluations of educational sessions.

Firearm injury prevention is not routinely approached 
in healthcare settings, resulting in a lack of awareness, 
expertise, and comfort among healthcare profession-
als and patients [21]. To normalize the conversation 
and ensure a positive inner settingprior to pilot go-live, 
the entire interprofessional healthcare team will receive 
foundational education. Based on lessons learned from 
Northwell SBIRT [24, 26], this is a critical step to foster 
engagement, comfort, and motivation. All frontline team 
members who will be completing FIMP screening at pilot 
sites will complete a 20-min asynchronous online train-
ing module prior to go-live at their site. Learning objec-
tives will include exploring firearm injury as a public 
health issue, exploring what the FIMP initiative IS and IS 
NOT, and reviewing the screening process. The material 
will also be presented live virtually and/or in person, cap-
italizing on faculty meetings, resident training sessions, 
grand rounds, nursing huddles, and other educational 
opportunities.

Team members who will serve as FIMP health coaches 
and meet with patients with a positive screening will 
attend workshops delivered in person with a simultane-
ous virtual option. The content will focus on the knowl-
edge and skills needed to deliver a brief intervention and 
resources to patients who screen positive for firearm 
injury risk through access and/or violence risk path-
ways, including anatomy of a firearm, motivational inter-
viewing, how to conduct a brief intervention for FIMP, 
resources available, and where to find them. Participants 
will be provided with a learner guide including patient-
facing handouts with information and resources, fre-
quently asked questions, workflow, and role-play cases. 
The broad approach to offer education to all interested 
parties will ensure (1) wide availability of FIMP services 
for patients who screen positive, (2) harmonization of 
language and approach, and (3) communal comfort with 
supporting patients at risk. We will use pre- and post-
session surveys to evaluate the achievement of learning 
objectives and inform future iterations.

Implementation and evaluation
We will pilot the FIMP screening and intervention strate-
gies at three pilot EDs.

Evaluation
Service delivery including reach/adoption [51] will be 
evaluated using the following metrics: (1) percent of eli-
gible patients screened or with a documented reason for 
no screening, (2) percent of screened patients with “posi-
tive” screening, (3) patients with positive screening who 
received a brief intervention and resources, (4) patients 
with positive screening unable to receive services from 
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a FIMP Health Coach, (5) saFETy scores and reported 
firearm safety behaviors, and (6) referrals to community 
resources and treatment providers. Screening data will be 
evaluated to identify the characteristics of the cohorts at 
highest risk within our patient population and to identify 
the highest risk days/times to inform future downstream 
services, targeting of interventions, and staffing. Data will 
be analyzed to begin to answer some of the questions 
identified as high priority for FIMP research in emer-
gency medicine, including (a) settings in which FIMP 
screening and intervention are feasible and acceptable, 
(b) whether screening should be universal, (c) the types 
of research approaches that would improve the study of 
firearm injury, and (d) identification of outcome meas-
ures for firearm injury research [19].

Limited‑efficacy testing
Patient experience, attitudes, and behavior change 
around firearm safety will be assessed using a quasi-
experimental interrupted time-series approach for a 
subset of patients who receive brief intervention services 
during their ED visit. Contact information will be col-
lected for follow-up by FIMP health coaches at 1  week 
and at 3 months to ask about patient experience, change 
in attitudes, and firearm safety behavior, compared to 
during the ED visit.

Data analysis
Pre- and post-survey data for implementation and educa-
tional sessions will be entered into REDCap and exported 
to IBM SPSS Statistics for analysis [57, 58]. Quantitative 
Likert scale questions will be analyzed using paired sam-
ples t-tests, stratified by site and staff role/cohort. Quali-
tative data will be analyzed using a step-by-step thematic 
analysis without a pre-specified coding frame [59]. FIMP 
screening data will be exported from the EHR into 
reports that include visit data (date/time, chief complaint, 
diagnosis), demographic data (age, gender, race, ethnicity, 
primary language), and substance use and mental health 
screening data. Patient-level data will allow an analysis 
of firearm injury risk levels by other demographic and 
health characteristics. Logistic regression will be used 
to analyze the firearm injury screening results (positive/
negative) by demographic factors, including gender, age 
group, race, ethnicity, primary language, and whether 
the chief complaint was related to firearm injury, mental 
health, or substance use.

Dissemination of findings
The results will be disseminated through conference 
presentations, peer-reviewed publications, and through 
the Gun Violence Prevention Learning Collaborative 
for Health Systems and Hospitals, which is hosted by 

Northwell Health and has over 400 participants from 
hospitals across 35 states.

Discussion
This study has a major potential impact toward improv-
ing public health, by addressing both firearm access and 
firearm violence as part of usual care to directly mitigate 
firearm injury risk among youth, adults, and household 
members (e.g., children) and by using rigorous methods 
to inform healthcare industry implementation of FIMP 
strategies. The universal screening will serve to normalize 
and de-stigmatize the conversation around firearm injury 
risk as part of usual care for both the healthcare team and 
patients, will provide every patient with the opportunity 
to discuss firearm injury risk with their healthcare team, 
and will demonstrate the characteristics of ED patients at 
risk of firearm injury.

This study protocol is also scientifically significant for 
its potential to contribute to the field of implementation 
science, at a systems level. Current gaps in the imple-
mentation literature include a lack of clarity on how to 
move beyond studied barriers to implementation and 
how to move beyond evidence-based practice to stand-
ard care and generalizable knowledge. Our aims will add 
to the literature, as we intend to use the CFIR to iden-
tify facilitators, not just barriers, to implementation that 
will serve to inform dissemination of FIMP strategies 
into usual care. By evaluating the feasibility and demon-
strating a successful model of FIMP strategy implemen-
tation within a large integrated health system, we will 
facilitate a shift in the paradigm to view firearm injury as 
a public health issue. This study protocol and its results 
will be valuable to the healthcare industry and serve as 
motivation and support for health systems nationally 
to implement FIMP strategies. Additionally, universal 
screening and downstream service delivery data will gen-
erate insights into the associations between patient-level 
characteristics (demographics, risk factors) and firearm 
access and injury risk. Follow-up data will capture the 
patient experience and allow us to evaluate the efficacy of 
implemented FIMP strategy, from the patient’s perspec-
tive, a missing domain in the current literature.

Several limitations do exist. This protocol is based on 
the screening tools and intervention components that 
have only been validated and studied in certain popu-
lations. For example, the SaFETy score was initially 
validated in substance-using youth ages 14–24 who pre-
sented to the ED [11]. The SafERteens intervention was 
tested in the same demographic [38]. Interventions for 
firearm access have been tested mostly in ambulatory 
care settings, with parents of pediatric patients and ger-
iatric patients [12–18]. However, this study will serve 
to establish the feasibility of using these interventions 
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in a broader ED population, ages 12 and older. With 
regard to effectiveness, the limited-efficacy study will 
not include a control group, limiting the strength of 
the evidence that will be obtained. While the study will 
evaluate the behavior change, there will be no compari-
son group to account for other societal changes, educa-
tion, and healthcare interventions outside of the FIMP 
strategies provided. However, this study will provide 
data to help inform a larger-scale prospective study that 
includes a control group. Despite these limitations, this 
is the first study protocol aiming to identify and over-
come the barriers to the implementation of evidence-
based FIMP strategies across a large health system, a 
knowledge gap that must be filled in order to improve 
public health across at-risk communities.

The expected outcomes of this study will provide a 
solid basis for larger-scale dissemination and evalua-
tion of FIMP implementation, effectiveness, and usabil-
ity across broader healthcare settings. This project will 
advance the implementation science and have a positive 
impact on the health of our patients and communities by 
preventing firearm injury and mortality and shifting the 
paradigm to view FIMP through a public health lens.

Acknowledgements
The authors would like to acknowledge the Northwell Health Center for Gun 
Violence Prevention, envisioned by Northwell’s CEO. Additionally, we would 
like to thank the Northwell Health Emergency Medicine Service Line and the 
Study Champions, clinical teams (emergency medicine and trauma), and hos-
pital leadership at South Shore University Hospital, Cohen Children’s Medical 
Center, and Staten Island University Hospital.

Authors’ contributions
SK, LH, KD, and CS conceived the study idea, designed the study, and obtained 
the ethical approval. All authors drafted the manuscript and were involved in 
the editing of the manuscript and approved the final version before submis-
sion. CS is the guarantor. The corresponding author is the guarantor and 
attests that all listed authors meet the authorship criteria and that no others 
meeting the criteria have been omitted.

Funding
This work was supported by the National Institutes of Health (NIH), Eunice Ken-
nedy Shriver National Institute of Child Health and Human Development (NICHD) 
for a project titled “Evaluating implementation and feasibility of evidence-based 
universal screening and intervention strategies for firearm injury and mortality 
prevention among youth and adults in emergency departments”, grant number 
R61HD104566-01. CS is the principal investigator of this study.

Availability of data and materials
Pertinent data generated or analyzed as a result of this study protocol in the 
future will be made available in publications, and some portions could be 
made available from the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
This study was reviewed and approved by the Northwell Health Institutional 
Review Board (IRB 20–0779-FIMR). Informed consent will be obtained from 
the study participants, and assent will be obtained from participants under 
18, in conjunction with parent/guardian consent. There is no legal barrier to 
asking about firearm safety in healthcare in New York; there will be an “Unable 
to Screen” option built in for any patient who does not wish to answer the 

questions, and screening will not be a mandatory field in the EHR. Part of 
education for healthcare providers will include legal resources, such as the 
SAFE Act [60], to be used in case of identified mental health concerns and 
imminent risk of harm, and Extreme Risk Protection Orders (ERPO) [60], which 
cannot be initiated by healthcare providers but can be provided to concerned 
family and caregivers as a resource.

Consent for publication
Not applicable.

Competing interests
The authors declare they have no competing interests.

Author details
1 Division of Pediatric Surgery, Cohen Children’s Medical Center, Northwell 
Health, New Hyde Park, NY, USA. 2 Donald and Barbara Zucker School of Medi-
cine at Hofstra/Northwell, Hempstead, NY, USA. 3 Center for Gun Violence 
Prevention, Northwell Health, New Hyde Park, NY, USA. 4 Addiction Services, 
Emergency Medicine Service Line, Northwell Health, 1111 Marcus, Suite M15, 
New Hyde Park, NY 1104211042, USA. 5 Institute for Health System Science, 
Feinstein Institutes, Northwell Health, New Hyde Park, USA. 

Received: 30 July 2022   Accepted: 6 November 2022

References
 1. Christoffel KK. Firearm injuries: epidemic then, endemic now. Am J Public 

Health. 2007;97(4):626–9. https:// doi. org/ 10. 2105/ AJPH. 2005. 085340.
 2. Tasigiorgos S, Economopoulos KP, Winfield RD, Sakran JV. Firearm injury 

in the United States: an overview of an evolving public health problem. 
J Am Coll Surg. 2015;221:1005–14. https:// doi. org/ 10. 1016/j. jamco llsurg. 
2015. 08. 430.

 3. Centers for Disease Control and Prevention/National Center for Health 
Statistics. FastStats - injuries. Published 2017. https:// www. cdc. gov/ nchs/ 
fasta ts/ injury. htm. Accessed 10 May 2020.

 4. Cunningham RM, Carter PM, Zimmerman M. The Firearm Safety Among 
Children and Teens (FACTS) Consortium: defining the current state of the 
science on pediatric firearm injury prevention. https:// doi. org/ 10. 1007/ 
s10865- 019- 00077-6

 5. FBI. NICS firearm checks: month/year. Published 2020. https:// www. 
fbi. gov/ file- repos itory/ nics_ firea rm_ check s_-_ month_ year. pdf/ view. 
Accessed 10 May 2020.

 6. Kravitz-Wirtz N, Aubel A, Schleimer J, Pallin R, Wintemute G. Public con-
cern about violence, firearms, and the COVID-19 pandemic in California. 
JAMA Netw Open. 2021;4(1):e2033484. https:// doi. org/ 10. 1001/ jaman 
etwor kopen. 2020. 33484.

 7. Kegler SR, Simon TR, Zwald ML, et al. Vital signs: changes in firearm homi-
cide and suicide rates—United States, 2019–2020. MMWR. 2022;71(19). 
https:// doi. org/ 10. 15585/ MMWR. MM711 9E1

 8. Goldstick JE, Cunningham RM, Carter PM. Current causes of death 
in children and adolescents in the United States. N Engl J Med. 
2022;386(20):1955–6. https:// doi. org/ 10. 1056/ NEJMC 22017 61.

 9. Pallin R, Spitzer SA, Ranney ML, Betz ME, Wintemute GJ. Preventing 
firearm-related death and injury. Anns Internal Med. 2019;170(11):ITC81–
96. https:// doi. org/ 10. 7326/ AITC2 01906 040.

 10. Bulger EM, Kuhls DA, Campbell BT, et al. Proceedings from the Medical 
Summit on Firearm Injury Prevention: a public health approach to reduce 
death and disability in the US. J Am Coll Surg. 2019;229(4):415-430.e12. 
https:// doi. org/ 10. 1016/j. jamco llsurg. 2019. 05. 018.

 11. Goldstick JE, Carter PM, Walton MA, et al. Development of the SaFETy 
score: a clinical screening tool for predicting future firearm violence risk. 
Ann Intern Med. 2017;166(10):707–14. https:// doi. org/ 10. 7326/ M16- 1927.

 12. Barkin SL, Finch SA, Ip EH, et al. Is office-based counseling about media 
use, timeouts, and firearm storage effective? Results from a cluster-
randomized, controlled trial. Pediatrics. 2008;122(1):e15. https:// doi. org/ 
10. 1542/ peds. 2007- 2611.

 13. Carbone PS, Clemens CJ, Ball TM. Effectiveness of gun-safety counseling 
and a gun lock giveaway in a Hispanic community. Arch Pediatr Adolesc 
Med. 2005;159(11):1049–54. https:// doi. org/ 10. 1001/ archp edi. 159. 11. 1049.

https://doi.org/10.2105/AJPH.2005.085340
https://doi.org/10.1016/j.jamcollsurg.2015.08.430
https://doi.org/10.1016/j.jamcollsurg.2015.08.430
https://www.cdc.gov/nchs/fastats/injury.htm
https://www.cdc.gov/nchs/fastats/injury.htm
https://doi.org/10.1007/s10865-019-00077-6
https://doi.org/10.1007/s10865-019-00077-6
https://www.fbi.gov/file-repository/nics_firearm_checks_-_month_year.pdf/view
https://www.fbi.gov/file-repository/nics_firearm_checks_-_month_year.pdf/view
https://doi.org/10.1001/jamanetworkopen.2020.33484
https://doi.org/10.1001/jamanetworkopen.2020.33484
https://doi.org/10.15585/MMWR.MM7119E1
https://doi.org/10.1056/NEJMC2201761
https://doi.org/10.7326/AITC201906040
https://doi.org/10.1016/j.jamcollsurg.2019.05.018
https://doi.org/10.7326/M16-1927
https://doi.org/10.1542/peds.2007-2611
https://doi.org/10.1542/peds.2007-2611
https://doi.org/10.1001/archpedi.159.11.1049


Page 9 of 10Sathya et al. Implementation Science Communications           (2022) 3:124  

 14. Albright TL, Burge SK. Improving firearm storage habits: impact of 
brief office counseling by family physicians. J Am Board Fam Pract. 
2003;16(1):40–6. https:// doi. org/ 10. 3122/ jabfm. 16.1. 40.

 15. Grossman DC, Cummings P, Koepsell TD, et al. Firearm safety counseling 
in primary care pediatrics: a randomized, controlled trial. Pediatrics. 
2000;106(1 I):22–6. https:// doi. org/ 10. 1542/ peds. 106.1. 22.

 16. Lum HD, Flaten HK, Betz ME. Gun access and safety practices 
among older adults. Curr Gerontol Geriatr Res. 2016;2016:2980416. 
https:// doi. org/ 10. 1155/ 2016/ 29804 16.

 17. Pinholt EM, Mitchell JD, Butler JH, Kumar H. “Is there a gun in the home?” 
Assessing the risks of gun ownership in older adults. J Am Geriatr Soc. 
2014;62(6):1142–6. https:// doi. org/ 10. 1111/ jgs. 12836.

 18. Zatzick D, Russo J, Lord SP, et al. Collaborative care intervention targeting 
violence risk behaviors, substance use, and posttraumatic stress and 
depressive symptoms in injured adolescents a randomized clinical trial. 
JAMA Pediatr. 2014;168(6):532–9. https:// doi. org/ 10. 1001/ jamap ediat rics. 
2013. 4784.

 19. Ranney ML, Fletcher J, Alter H, et al. A consensus-driven agenda for emer-
gency medicine firearm injury prevention research. Ann Emerg Med. 
2017;69(2):227–40. https:// doi. org/ 10. 1016/j. annem ergmed. 2016. 08. 454.

 20. Wintemute GJ, Betz ME, Ranney ML. Yes, you can: physicians, patients, 
and firearms. Ann Intern Med. 2016;165(3):205. https:// doi. org/ 10. 7326/ 
M15- 2905.

 21. Dobscha SK, Clark KD, Karras E, et al. Development and preliminary 
evaluation of an education program for primary care teams on discuss-
ing firearms storage safety with veterans. J Med Educ Curric Dev. 
2022;9:238212052210776. https:// doi. org/ 10. 1177/ 23821 20522 10776 47.

 22. Hoops K, Fahimi J, Khoeur L, et al. Consensus-driven priorities for firearm 
injury education among medical professionals. Acad Med. 2022;97(1):93–
104. https:// doi. org/ 10. 1097/ ACM. 00000 00000 004226.

 23. Substance Abuse and Mental Health Services Agency. Screening, Brief Inter-
vention and Referral to Treatment (SBIRT) in behavioral healthcare. 2011.

 24. O’Grady MA, Kapoor S, Auerbach M, et al. Building sustainable SBIRT 
in an integrated hospital system in New York. Addict Sci Clin Pract. 
2015;10(S1):A44. https:// doi. org/ 10. 1186/ 1940- 0640- 10- s1- a44.

 25. Branson BM, Handsfield HH, Lampe MA, et al. Revised recommendations 
for HIV testing of adults, adolescents, and pregnant women in health-
care settings. MMWR Recomm Rep. 2006;55(RR-14):1–17 https:// pubmed. 
ncbi. nlm. nih. gov/ 16988 643/. Accessed 30 May 2022.

 26. O’Grady MA, Kapoor S, Kwon N, et al. Substance use screening and brief 
intervention: evaluation of patient and implementation differences 
between primary care and emergency department settings. J Eval Clin 
Pract. 2019;25(3):441–7. https:// doi. org/ 10. 1111/ jep. 13060.

 27. Kapoor S, Block L, Pearlman E. Addressing substance abuse in clinical and 
educational settings. SGIM Forum. 2018;41(2):1, 10 https:// www. sgim. 
org/ FileL ibrary/ SGIM/ Resou rceLi brary/ Forum/ 2018/ SGIM- Febru ary- 2018- 
WEB. pdf. Accessed 21 June 2018.

 28. Davis M, Johnson C, Pettit AR, et al. Adapting safety check as a universal 
suicide prevention strategy in pediatric primary care. Academic Pedi-
atrics. https:// doi. org/ 10. 1016/J. ACAP. 2021. 04. 012. Published online 24 
Apr 2021.

 29. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. 
Fostering implementation of health services research findings into prac-
tice: a consolidated framework for advancing implementation science. 
Implement Sci. 2009;4(1):50. https:// doi. org/ 10. 1186/ 1748- 5908-4- 50.

 30. Wolk CB, Jager-Hyman S, Marcus SC, et al. Developing implementation 
strategies for firearm safety promotion in paediatric primary care for 
suicide prevention in two large US health systems: a study protocol for 
a mixed-methods implementation study. BMJ Open. 2017;7(6):e014407. 
https:// doi. org/ 10. 1136/ bmjop en- 2016- 014407.

 31. Waltz TJ, Powell BJ, Fernández ME, Abadie B, Damschroder LJ. Choosing 
implementation strategies to address contextual barriers: diversity in 
recommendations and future directions. Implement Sci. 2019;14(1):42. 
https:// doi. org/ 10. 1186/ s13012- 019- 0892-4.

 32. Bowen DJ, Kreuter M, Spring B, et al. How we design feasibility studies. Am J 
Prev Med. 2009;36(5):452–7. https:// doi. org/ 10. 1016/j. amepre. 2009. 02. 002.

 33. Anglemyer A, Horvath T, Rutherford G. The accessibility of firearms and 
risk for suicide and homicide victimization among household members. 
Ann Intern Med. 2014;160(2):101–10. https:// doi. org/ 10. 7326/ M13- 1301.

 34. Wintemute GJ. Alcohol misuse, firearm violence perpetration, and public 
policy in the United States. Prev Med. 2015;79:15–21. https:// doi. org/ 10. 
1016/j. ypmed. 2015. 04. 015.

 35. Carter PM, Walton MA, Roehler DR, et al. Firearm violence among high-
risk emergency department youth after an assault injury. In: Pediatrics. Vol 
135. American Academy of Pediatrics; 2015:805–815. https:// doi. org/ 10. 
1542/ peds. 2014- 3572

 36. Cunningham RM, Whiteside LK, Chermack ST, et al. Dating violence: out-
comes following a brief motivational interviewing intervention among 
at-risk adolescents in an urban emergency department. Acad Emerg 
Med. 2013;20(6):562–9. https:// doi. org/ 10. 1111/ acem. 12151.

 37. Walton MA, Chermack ST, Shope JT, et al. Effects of a brief intervention for 
reducing violence and alcohol misuse among adolescents: a randomized 
controlled trial. JAMA. 2010;304(5):527–35. https:// doi. org/ 10. 1001/ jama. 
2010. 1066.

 38. Cunningham RM, Chermack ST, Zimmerman MA, et al. Brief motivational 
interviewing intervention for peer violence and alcohol use in teens: one-
year follow-up. Pediatrics. 2012;129(6):1083–90. https:// doi. org/ 10. 1542/ 
peds. 2011- 3419.

 39. Prochaska JO, Di Clemente CC. Transtheoretical therapy: toward a 
more integrative model of change. Psychotherapy. 1982;19(3):276–88. 
https:// doi. org/ 10. 1037/ h0088 437.

 40. Prochaska JO, Velicer WF. The transtheoretical model of health behavior 
change. Am J Health Promot. 1997;12(1):38–48. https:// doi. org/ 10. 4278/ 
0890- 1171- 12.1. 38.

 41. D’Onofrio G. Preventive care in the emergency department: screen-
ing and brief intervention for alcohol problems in the emergency 
department: a systematic review. Acad Emerg Med. 2002;9(6):627–38. 
https:// doi. org/ 10. 1197/ aemj.9. 6. 627.

 42. Miller W, Rollnick S. Motivational interviewing: preparing people for 
change. 2nd ed. New York: The Guilford Press; 2002.

 43. D’Onofrio G, Bernstein E, Rollnick S. Motivating patients for change: a 
brief strategy for negotiation. In: J. Emergency Medicine and the Health 
of the Public. Jones and Bartlett; 1996. pp. 51–62.

 44. Center for Substance Abuse Treatment. Brief interventions and brief 
therapies for substance abuse - Treatment Improvement Protocol (TIP) 
series, No. 34. HHS Publication No. (SMA) 12–3952. 1999.

 45. Center for Substance Abuse Treatment. Enhancing motivation for change 
in substance abuse treatment. Treatment Improvement Protocol (TIP) 
series, No. 35. HHS Publication No. (SMA) 12–4212. 1999.

 46. Bernstein E, Bernstein J, Feldman J, et al. An evidence-based alcohol Screen-
ing, Brief Intervention and Referral to Treatment (SBIRT) curriculum for emer-
gency department (ED) providers improves skills and utilization. Substance 
Abuse. 2007;28(4):79–92. https:// doi. org/ 10. 1300/ J465v 28n04_ 01.

 47. Cole SA, Bird J. The medical interview. 3rd ed. Saunders; 2014. https:// 
evolve. elsev ier. com/ cs/ produ ct/ 97803 23052 214? role= stude nt.

 48. The Regents of The University of Michigan. Community resources - tem-
plate. SafERteens. Published 2018. https:// www. safer teens. org/ resou rces/ 
commu nity- resou rces- templ ate/. Accessed 14 Jan 2022

 49. The Regents of the University of Michigan. Training videos: SafERteens 
intervention. SafERteens. Published 2018.  https:// www. safer teens. org/ train 
ing- guides- and- videos/ train ing- slides- no- videos/. Accessed 14 Jan 2022

 50. Office of Mental Health. Find a mental health program. https:// my. omh. 
ny. gov/ bi/ pd/ saw. dll? Porta lPages. Accessed 14 Jan 2022

 51. Proctor E, Silmere H, Raghavan R, et al. Outcomes for implementation 
research: conceptual distinctions, measurement challenges, and research 
agenda. Adm Policy Ment Health. 2011;38(2):65–76. https:// doi. org/ 10. 
1007/ s10488- 010- 0319-7.

 52. Purtle J, Dicker R, Cooper C, et al. Hospital-based violence interven-
tion programs save lives and money. J Trauma Acute Care Surg. 
2013;75(2):331–3. https:// doi. org/ 10. 1097/ TA. 0b013 e3182 94f518.

 53. Purtle J, Rich JA, Fein JA, James T, Corbin TJ. Hospital-based violence pre-
vention: progress and opportunities. Ann Intern Med. 2015;163(9):715–7. 
https:// doi. org/ 10. 7326/ M15- 0586.

 54. Northwell Health. Programs & services - behavioral health. https:// www. 
north well. edu/ behav ioral- health/ progr ams- servi ces. Accessed 14 Jan 2022

 55. Northwell Health. Addiction services - behavioral health. https:// www. north 
well. edu/ behav ioral- health/ addic tion- servi ces. Accessed 14 Jan 2022

 56. Office of Addiction Services and Supports. OASAS treatment availability. 
https:// finda ddict iontr eatme nt. ny. gov/. Accessed 14 Jan 2022

https://doi.org/10.3122/jabfm.16.1.40
https://doi.org/10.1542/peds.106.1.22
https://doi.org/10.1155/2016/2980416
https://doi.org/10.1111/jgs.12836
https://doi.org/10.1001/jamapediatrics.2013.4784
https://doi.org/10.1001/jamapediatrics.2013.4784
https://doi.org/10.1016/j.annemergmed.2016.08.454
https://doi.org/10.7326/M15-2905
https://doi.org/10.7326/M15-2905
https://doi.org/10.1177/23821205221077647
https://doi.org/10.1097/ACM.0000000000004226
https://doi.org/10.1186/1940-0640-10-s1-a44
https://pubmed.ncbi.nlm.nih.gov/16988643/
https://pubmed.ncbi.nlm.nih.gov/16988643/
https://doi.org/10.1111/jep.13060
https://www.sgim.org/FileLibrary/SGIM/ResourceLibrary/Forum/2018/SGIM-February-2018-WEB.pdf
https://www.sgim.org/FileLibrary/SGIM/ResourceLibrary/Forum/2018/SGIM-February-2018-WEB.pdf
https://www.sgim.org/FileLibrary/SGIM/ResourceLibrary/Forum/2018/SGIM-February-2018-WEB.pdf
https://doi.org/10.1016/J.ACAP.2021.04.012
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.1136/bmjopen-2016-014407
https://doi.org/10.1186/s13012-019-0892-4
https://doi.org/10.1016/j.amepre.2009.02.002
https://doi.org/10.7326/M13-1301
https://doi.org/10.1016/j.ypmed.2015.04.015
https://doi.org/10.1016/j.ypmed.2015.04.015
https://doi.org/10.1542/peds.2014-3572
https://doi.org/10.1542/peds.2014-3572
https://doi.org/10.1111/acem.12151
https://doi.org/10.1001/jama.2010.1066
https://doi.org/10.1001/jama.2010.1066
https://doi.org/10.1542/peds.2011-3419
https://doi.org/10.1542/peds.2011-3419
https://doi.org/10.1037/h0088437
https://doi.org/10.4278/0890-1171-12.1.38
https://doi.org/10.4278/0890-1171-12.1.38
https://doi.org/10.1197/aemj.9.6.627
https://doi.org/10.1300/J465v28n04_01
https://evolve.elsevier.com/cs/product/9780323052214?role=student
https://evolve.elsevier.com/cs/product/9780323052214?role=student
https://www.saferteens.org/resources/community-resources-template/
https://www.saferteens.org/resources/community-resources-template/
https://www.saferteens.org/training-guides-and-videos/training-slides-no-videos/
https://www.saferteens.org/training-guides-and-videos/training-slides-no-videos/
https://my.omh.ny.gov/bi/pd/saw.dll?PortalPages
https://my.omh.ny.gov/bi/pd/saw.dll?PortalPages
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1097/TA.0b013e318294f518
https://doi.org/10.7326/M15-0586
https://www.northwell.edu/behavioral-health/programs-services
https://www.northwell.edu/behavioral-health/programs-services
https://www.northwell.edu/behavioral-health/addiction-services
https://www.northwell.edu/behavioral-health/addiction-services
https://findaddictiontreatment.ny.gov/


Page 10 of 10Sathya et al. Implementation Science Communications           (2022) 3:124 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 57. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research 
electronic data capture (REDCap)-a metadata-driven methodology and 
workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009;42(2):377–81. https:// doi. org/ 10. 1016/j. jbi. 
2008. 08. 010.

 58. Harris PA, Taylor R, Minor BL, et al. The REDCap Consortium: building an 
international community of software platform partners. J Biomed Inform. 
2019;95:103208. https:// doi. org/ 10. 1016/j. jbi. 2019. 103208.

 59. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3(2):77–101. https:// doi. org/ 10. 1191/ 14780 88706 qp063 oa.

 60. NY SAFE Act. https:// safea ct. ny. gov/. Accessed 11 June 2021
 61. The State of New York. Red Flag Gun Protection Law. https:// www. ny. 

gov/ progr ams/ red- flag- gun- prote ction- law. Accessed 11 June 2021

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1191/1478088706qp063oa
https://safeact.ny.gov/
https://www.ny.gov/programs/red-flag-gun-protection-law
https://www.ny.gov/programs/red-flag-gun-protection-law

	A mixed methods protocol to implement universal firearm injury risk screening and intervention among youth and adults in emergency departments across a large US health system
	Abstract 
	Background: 
	Methods: 
	Discussion: 

	Contributions to the literature
	Background
	Objectives, aims, and hypotheses

	Methods
	Development of evidence-based FIMP strategies
	Screening
	Screening process

	Brief intervention for patients at risk
	Resources

	Pre-implementation
	Patient and Public Involvement
	Stakeholder and pilot site engagement
	Implementation surveys
	Education

	Implementation and evaluation
	Evaluation
	Limited-efficacy testing
	Data analysis
	Dissemination of findings


	Discussion
	Acknowledgements
	References


