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PROTOCOL TITLE: A comparative effectiveness trial of strategies to implement firearm safety promotion as a 
universal suicide prevention strategy in pediatric primary care 
 
INTRODUCTION AND PURPOSE:  
The number of young people dying by suicide continues to rise in the U.S.1,2 The risk for suicide death is much 
greater when there is an unlocked and loaded firearm in the home.3 Two lines of evidence indicate that pediatric 
primary care is an ideal setting for universal prevention to reduce firearm access and related suicide risk. First, most 
youth visit primary care each year.4 One study found that 77% of youth who died by suicide had accessed primary 
care in the prior year, with nearly 40% attending a visit within 4 weeks of death.5 Second, studies have found that 
programs deployed in primary care can increase safe firearm storage among parents.6-9 The most rigorous study 
tested Safety Check, found that parents in the intervention group increased safe firearm storage compared to the 
control group.6 These results led the American Academy of Pediatrics10 and National Academy of Medicine11 to 
recommend implementation of evidence-based safe firearm storage programs like Safety Check, but the core 
components of the program have yet to become routine clinical practice. Implementation research is urgently needed 
to realize the potential of this program,12-15 especially given that a simulation study found that even a modest 
increase in safe firearm storage could prevent up to 32% of firearm-related deaths in youth due to both suicide and 
accidents.16   
 
The current proposal builds on a previous NIMH-funded project (IRB number 824449) conducted in the Mental 
Health Research Network (MHRN), in which we interviewed 70 stakeholders, including pediatric clinicians, health 
system leaders, firearm safety experts, and parents who own firearms. We queried about needed adaptations to 
Safety Check, implementation barriers, and preferred implementation strategies guided by the Consolidated 
Framework for Implementation Research (CFIR), a leading implementation science framework.17-19 Adaptation 
recommendations included renaming the program (now called SAFE Firearm), removing the formal screening step 
and any documentation of firearm ownership in the electronic health record (EHR), and offering brief counseling on 
safe storage and cable locks to all families.17,18 The most frequent implementation strategy suggestion was to 
integrate the program into the EHR. Studies support the effectiveness and scalability of EHR approaches to make 
implementation of new practices more salient and part of workflow.20-22 Specifically, based on principles of 
behavioral economics, a well-designed EHR order set can ‘nudge’ clinician behavior.23 However, our interviews 
identified implementation barriers that may warrant additional strategies, including clinician comfort with the 
program and clinic workflow.19 Facilitation is an evidence-based implementation approach that focuses on building 
organizational capacity for improvement and directly targets the unique implementation barriers experienced by 
each clinic.24-26 We will answer: Is the less costly and scalable EHR-based ‘nudge’ powerful enough to increase 

implementation of SAFE Firearm or is more intensive and expensive facilitation needed to overcome 
implementation barriers? 
 
We will conduct a hybrid type III effectiveness-implementation trial with a longitudinal cluster randomized design 
to answer questions related to implementation strategy and program effectiveness. We will also apply mixed 
methods to investigate implementation strategy mechanisms. During the active implementation period, all 30 clinics 
in the two participating health systems will receive SAFE Firearm materials, including brief training in program 
delivery, cable locks, and the deployment of an EHR implementation strategy. Half of the clinics will be randomized 
to only receive the EHR implementation strategy (Nudge); the other half will be randomized to receive Nudge plus 1 
year of facilitation to target additional clinician and organizational implementation barriers (Nudge+). We will 
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collect the primary implementation outcome for 1 year following the active trial year to allow for comparisons 
between the active and sustainment periods. Results will guide future efforts to promote firearm safety as a universal 
suicide prevention strategy. 
 
EQUITY SUPPLEMENT PURPOSE:  
Prior to launching the full trial, we are piloting the delivery of the SAFE Firearm program in 2 clinics in each health 
system during an approximately 4-5 month period. Pilot procedures will mirror the procedures described in the 
protocol and use the same parent survey instrument (more details are below). After the pilot, we will conduct this 
sub-study. Specifically, we will explore any signals of disparities and examine SAFE Firearm delivery by children’s 

medical complexity (per ICD-9 and -10 codes) and race/ethnicity. Because we anticipate that clinicians will provide 
helpful contextualization for the program that will be informative for facilitation for the program and for the broader 
literature on firearm safety counseling, regardless of whether we detect differences in program delivery, we will 
interview KPCO and HFH clinicians who participated in the pilot to identify specific delivery barriers, and convene 
key stakeholders (e.g., facilitation leaders, pediatric leadership) for virtual meetings. We expect that this step will 
prime facilitation for trial launch. The goal of this sub-study is to learn more about barriers to delivering the SAFE 
Firearm program equitably to all patients, regardless of medical complexity and race/ethnicity, and to optimize 
facilitation to address disparities. 
 
An important note about what we are requesting the IRB to review as part of this protocol: Leadership within both 
health systems has agreed to deploy the Evidence-Based Program (i.e. SAFE Firearm) and the Implementation 
Strategies (i.e. EHR Nudges, Facilitation) within their respective systems. They also are in support of conducting the 
Research Activities (i.e. quantitative surveys, qualitative interviews, and EHR/Administrative data extraction) to 
learn more about the implementation of the SAFE Firearm program as well as about EHR Nudge and Facilitation 
strategies. We have described the SAFE Firearm program as well as the EHR Nudge and Facilitation strategies in 
this protocol for reference, but we are requesting IRB review and oversight of only the Research Activities. The 
SAFE Firearm program is evidence-based and the primary research question isn’t about effectiveness of this 

program but rather about implementation. Parents may receive SAFE Firearm during a pediatric primary care 
appointment and not participate in the research survey and vice versa. Requiring consent from participants to receive 
the SAFE Firearm program, EHR Nudge, and/or facilitation would make this implementation research study 
impossible to conduct because it would create undue bias and be overly burdensome on health systems. The 
program and strategies are low-risk, evidence-based, and prevention oriented, and ultimately the decision to deliver 
the SAFE Firearm program is left to the individual clinicians for each family. We are looking to answer pragmatic 
questions about the implementation strategies in a healthcare setting, i.e. is the less costly and scalable EHR-based 
‘nudge’ powerful enough to increase implementation of SAFE Firearm or is more intensive and expensive 

facilitation needed to overcome implementation barriers? The purpose of this study is not to establish SAFE Firearm 
as an effective program, because that has already been done, but rather to study which strategy improves clinician 
adherence to the program in a healthcare setting (as reported by clinicians). 
 
OBJECTIVES: 
• Aim 1. Conduct a longitudinal cluster randomized trial to test the comparative effectiveness of two active 

implementation strategies, Nudge (EHR) vs. Nudge+ (EHR + facilitation).  
• Aim 2. To use mixed methods to identify implementation strategy moderators and mediators.  
• Aim 3. To examine the effects of SAFE Firearm on patient clinical outcomes.  
 
Primary outcome variables: 
• Aim 1. Clinician-reported reach (program delivery as documented in the EHR) 
• Aim 2. Staff-reported clinic adaptive reserve 
• Aim 3. Parent-reported firearm storage behavior 
 
Secondary/Other outcome variables (Moderators and mediators to be measured): 
• Aim 1. Parent-reported clinician fidelity, cable lock distribution, acceptability, cost 
• Aim 2.  

- Moderators: Clinician burnout, clinician attitudes towards firearms counseling 
- Mediators: Clinician motivation 

• Aim 3. Youth suicide attempts, deaths, and unintentional firearm injury and mortality 
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BACKGROUND: 
Youth suicide deaths are on the rise in the United States (U.S.). Firearms are a common and lethal method of suicide 
attempt. Reducing access to lethal means is a promising yet underused suicide prevention strategy.27 Firearms are a 
critical target of such efforts 28,29 given that they are present in one in three U.S. homes and these numbers are 
increasing in the wake of Covid-19.30 Recent research has found that only 3 in 10 firearm-owning families with 
children store all guns in their home in the safest manner: locked and unloaded. Approximately 4.6 million U.S. 
children (7%) live in homes in which at least one firearm is stored unlocked and loaded.31 Given that the presence of 
firearms in the home is a robust risk factor for suicide,32 safe storage of firearms in the home is imperative for 
reducing youth suicide attempts and death. Simulation research has found that even a modest increase in safe 
firearm storage could prevent as many as 32% of youth firearm deaths due to suicide and accidents.16 Thus, efforts 
to increase implementation of interventions to improve safe storage could save young lives nationally. 
 
The success of lethal means safety interventions in other settings highlights their potential value in primary care as a 
strategy to save young lives. Means safety interventions have been shown to be effective in specialty behavioral 
health,33 emergency departments,34 and in the community.35 While these efforts are important, primary care 
represents a critical opportunity for universal suicide prevention, as it has long served as the de facto mental health 
services system.36 For example, whereas only one third of youth receive mental health treatment in the year prior to 
a suicide attempt,37,38 four out of five youth who die by suicide visit primary care during that time period.37 Further, 
at least half of individuals who die by suicide with a firearm have no known psychiatric history,39,40 underscoring the 
importance of universal prevention. With 90% of youth visiting primary care annually41 and a high rate of primary 
care visits among youth who die by suicide in the year prior,42 primary care provides an excellent opportunity for 
universal firearm safety intervention. 
 
Safety Check is an evidence-based, pediatric primary care program targeting parental safe firearm storage as part of 
a bundle of violence prevention strategies.6 The program includes screening for firearms in the home, brief 
counseling around safe storage, and providing cable locks. A large clinical trial in 137 pediatric practices found that 
parents receiving Safety Check reported double the odds of safe storage (OR = 2.0, p < .011) compared to the control 
group. The intervention group showed a 10% increase in use of cable locks, while there was a 12% decrease in safe 
storage in the control group (p < .001). While these results led major professional organizations to recommend 
implementation of safe firearm storage programs like Safety Check, they have not been routinely implemented.14 
There are a number of potential explanations for slow uptake. One potential reason may be the fit of the program for 
primary care (i.e., program-setting fit).17 To investigate whether this might be the case and to increase our 
understanding of how best to implement Safety Check as a universal suicide prevention strategy, we conducted pre-
implementation work in two health systems, guided by CFIR.17 This work was particularly salient given that in the 
15 years since the Safety Check program was designed, there have been advances in implementation science and an 
increasingly sensitive national debate about firearms, including an evolving role of professional medical associations 
in advocating for firearm safety as a public health approach. Our preliminary work allowed us to gather key 
information about barriers and facilitators to the implementation of Safety Check in primary care as a universal 
suicide prevention strategy within the current national context, including primary care provider (PCP) attitudes 
about discussing firearm safety with parents and firearm stakeholders’ attitudes about PCPs raising this topic.14,18 
Recent work funded through a pilot grant from the FACTS Consortium, an NICHD-funded R24, has allowed us to 
incorporate stakeholder feedback from this previous work and additional pilot work to adapt Safety Check to 
increase its feasibility and acceptability. This has paved the way for adaptations to the program, now called SAFE 
Firearm, and the development of implementation strategies to be tested in the proposed trial.  
 
Implementation strategies informed by stakeholder input and behavioral economics have the potential to increase 
use of SAFE Firearm in routine pediatric practice. Behavioral economics focuses on the power of context and an 
individual’s limited resources (e.g., time, attention) in shaping decisions and behavior,43 thus allowing for the 
identification of common, predictable cognitive heuristics or shortcuts that people use in making decisions.44,45 
These heuristics can be accommodated and harnessed through choice architecture, which involves changing the 
environment to facilitate the desired evidence-based choice.46 One of the most powerful ways to use choice 
architecture to affect behavior is through nudges, which involve making subtle changes to the way that choices are 
presented.47 These approaches have been leveraged to change clinician practice in multiple areas of medicine20,48-50 
and have yielded promising effects when applied to mental health in our NIMH-funded P50 Penn ALACRITY 
Center (MPIs: Beidas, Mandell, Buttenheim).46 Nudges deployed through the electronic health record (EHR) have 
the capacity to prompt and shape medical decision-making in unobtrusive ways that do not disrupt workflow or add 
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more tasks and have the potential to be effective and low-cost.20,22,51,52 Given that more than 90% of U.S. hospitals 
use an EHR53 and that the highest rates of EHR adoption are in primary care,54 EHR implementation strategies are 
also scalable. At the same time, our stakeholder research revealed that additional, more intensive implementation 
strategies may be needed to maximize implementation success, particularly within the context of a sensitive topic 
such as firearm safety. 
 
The proposed research draws on multiple streams of evidence to maximize impact in the context of an urgent and 
sensitive topic and incorporates the latest advances in implementation science. Despite the promise, behavioral 
economics and implementation science approaches have not been systematically integrated and applied to suicide 
prevention. Merging these fields of study offers an opportunity to test the support needed for implementation of 
SAFE Firearm and will also provide unique insights into implementation of evidence-based practices in primary 
care more broadly. Testing these strategies in the context of a hybrid effectiveness-implementation trial will also aid 
in reducing youth suicide deaths. Additionally, despite the proliferation of conceptual frameworks55,56 and 
hypothesized determinants of practice within implementation science,57 little is known about which of the 
hypothesized determinants are causally related to implementation of evidence-based practices58,59 because very few 
trials test mechanisms or the processes responsible for change.60 Our analysis of implementation strategy 
mechanisms will be critical to understanding how the strategies work and key to future efforts to optimize the 
effectiveness and transportability of our approaches. We will also gather information on associated implementation 
strategy costs to inform national scale-up efforts. 
 
CHARACTERISTICS OF THE STUDY POPULATION: 
  
1. Target Population and Accrual: 
• Setting: all participants will be recruited from one of a maximum 41 pediatric clinics within two Mental Health 

Research Network (MHRN) systems (14 pediatric clinics within the Henry Ford Health [HFH], formerly Henry 
Ford Health System [HFH] in Michigan; up to 27 pediatric clinics within Kaiser Permanente Colorado [KPCO] 
in Colorado). Both systems use the Epic Electronic Health Record (EHR) system. 

 
• Parents of youth seen in pediatric primary care (parents). We will include parents and/or legal guardians 

(referred to as parents going forward) at participating pediatric clinics who have a child aged 5-17 who attends a 
well visit. Please see the table below for our target enrollment numbers based on Research Activity and Study 
Period. 
- For the EHR/Administrative data extraction (i.e., which includes data from the EHR, VDW, and 

Administrative systems; see Data Collection section for more details), we anticipate HFH and KPCO to 
pull data from 74,080 unique clinic encounters each year (based on health system numbers from 2018).  As 
such, we anticipate extracting data from about 37,040 clinic encounters in the 6-month pre-implementation 
period, 74,080 clinic encounters in the 1-year implementation period, and 74,080 clinic encounters in the 1-
year sustainment period. In order to make this number we will pull approximately 100,000 from KPCO and 
100,000 from HFH.  

- For the parent surveys, we will recruit eligible participants from the extracted EHR/Administrative data 
each study period. We estimate a 31.58% response rate, with our main goal of 23,394 surveys during the 1-
year implementation period. We also hope to conduct 11,697 surveys in the 6-month pre-implementation 
period and 23,394 surveys in the 1-year sustainment period. 

 

Study Phase Pre-implementation 
(6 mo) 

Implementation 
(1 yr)  

Sustainment  
(1 yr) 

Total maximum 
enrollment  

EHR/Admin data 37,040 74,080 74,080 185,2001 
Survey data (31.58% response rate)2 11,697 23,394 23,394 58,4851 

1This is the total maximum enrollment (i.e. if all data came from unique patients at each period)   
2 The participants who complete the surveys will be identified from the EHR/Admin data above  

 
• Primary Care Providers (PCPs). There are currently 137 pediatric physicians and 14 non-physician PCPs (N = 

151) in the two systems. Two surveys will be administered to these PCPs: one during the 6-month pre-
implementation period (baseline survey) and one during the 1-year active implementation period 
(implementation survey). We expect response rates of 50% at each of these two time points, so our target 
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accrual for surveys is 151 PCPs. We will also purposively sample 16 of these PCP survey respondents to 
participate in a one-time qualitative interview.  
- Equity Supplement. We plan to identify up to 12 clinicians who engaged in the pilot at either Henry Ford 

Health or Kaiser Permanente Colorado for qualitative interviews. The key attendees for our stakeholder 
meeting will include Dr. Beidas and KPCO and HFH Site PIs (N=3), facilitation leaders (N=6), and 
pediatric leadership (N=4). Note, we are not conceptualizing the stakeholder meeting as a research activity. 

 
• Health System Leaders (leaders). There are currently 20 health system leaders (i.e., clinic, department chiefs, 

and health plan directors) in the two systems. We plan to complete 6 health system leader qualitative interviews 
for Aim 2 (i.e., our target accrual for these interviews is 6 leaders).   
 

• Clinic point people (point people). As part of S.A.F.E. Firearm implementation, we have identified a “point 

person” at each participating clinic to be the primary point of contact regarding S.A.F.E. Firearm (e.g., they help 

coordinate lock deliveries, the research team checks in with them to see if the clinic has any questions or issues 
related to S.A.F.E. Firearm). Clinic point people vary in their roles depending on the clinic – some are clinicians 
and others hold other roles in the clinic (e.g., administrator, nurse). Clinic point people will be invited to 
participate in Aim 2 qualitative interviews. Our target accrual for point people interviews is 16. 

 
2. Key Eligibility Criteria: 
• Parents (Aims 1 and 3). Parents and/or legal guardians at participating pediatric clinics who have a child aged 5-

17 years who attends a well visit are eligible to participate in surveys per Aims 1 and 3. At least one parent must 
attend that well visit to be eligible. The parent must be at least 18 years old to participate. Lastly, at HFH, 
parents who are not US residents or do not speak English will not be eligible to participate. There are no other 
exclusion criteria to optimize ecological validity. A small number of patients may be excluded who previously 
requested to not be outreached for research studies.  
 
To avoid erroneously making parents aware of their teen’s confidential visit at KPCO, parents of teens whose 

well-visits are tagged with a confidential diagnostic code (Z02.9) or the administrative type indicator of 
“Confidential Accounts – Do Not Use Insurance” by the clinician will not be eligible to participate in the 

survey. (Only youth ages 15-17 can have confidential visits or confidential diagnostic codes in the EHR.) Youth 
under 18 at HFH always need parental permission for visits. The one exception is teen sexual health visits 
(which can be confidential), but these visits are not well-visits, and therefore we will not be contacting parents 
about them. Therefore, this issue of parents not being aware of their children’s well-visits cannot happen at 
HFH.  

 
• PCPs (Aims 1 and 2). Pediatric physicians and non-physician PCPs employed within the participating pediatric 

clinics are eligible to participate in surveys per Aims 1 and 2. To be eligible for an interview per Aim 2, PCPs 
must have participated in at least one of the surveys.  
- Equity Supplement. To participate in interviews, individuals must be clinicians who participated in piloting 

procedures at either Henry Ford Health or Kaiser Colorado.  
 

• Leaders (Aim 2). Health system leaders (i.e., clinic, department chiefs, and health plan directors) employed 
within the 2 health systems are eligible to participate in an interview per Aim 2.  
 

• Point people (Aim 2). Clinic point people employed within the 2 health systems are eligible to participate in an 
interview per Aim 2. 

 
3. Subject Recruitment and Screening: 
• Parents (Aims 1 and 3). Parents who attend a well visit with a child aged 5-17 years will be eligible to 

participate in surveys per Aims 1 and 3. See Procedures section below for details about recruitment and 
enrollment.  

 
• PCPs (Aims 1 and 2). Leadership within both health systems has agreed to deploy these implementation 

strategies at their respective health systems. Half of the clinics will be randomized to receive only the EHR 
implementation strategy (Nudge), and the other half will be randomized to receive the EHR implementation 
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strategy plus 1 year of facilitation to target additional clinician and organizational implementation barriers 
(Nudge+). All PCPs employed within the 41 pediatric clinics will receive either the Nudge or the Nudge+, and 
as such they will all be eligible to complete the baseline and active implementation surveys (per Aims 1 and 2). 
They will also be eligible to participate in an interview per Aim 2. See Procedures section below for details 
about recruitment and enrollment.  
- Equity Supplement. We will partner with each site’s (KPCO, HFH) principal investigators (PIs) to recruit 

interview participants and will send invitations by email.  
 
• Leaders and Clinic Point People (Aim 2). All leaders and clinic point people will be eligible to participate in an 

interview per Aim 2. See Procedures section below for details about recruitment and enrollment. 
 
4. Early Withdrawal of Subjects: 
For Aim 1 (Nudge or Nudge+), we are requesting waiver of informed consent, so the option to early withdraw from 
this study is not applicable. For all surveys and interviews administered across aims, the steps to withdraw early 
from participation will be outlined during the consent process. See the Consent Process section below for more 
details.  
 
5. Vulnerable Populations:  
We are not targeting any vulnerable populations as part of this study.  
 
6. Populations vulnerable to undue influence or coercion: 
We will not be targeting participants who are likely to be vulnerable to undue influence or coercion. 
 
STUDY DESIGN: 
We will conduct a hybrid type III effectiveness-implementation trial with a longitudinal cluster randomized design 
to answer questions related to implementation strategy and program effectiveness. We will also apply mixed 
methods to investigate implementation strategy mechanisms. During the active implementation period, all 41 clinics 
in the two participating health systems will receive SAFE Firearm materials, including brief training in program 
delivery, cable locks, and the deployment of an EHR implementation strategy. Half of the clinics will be randomized 
to only receive the EHR implementation strategy (Nudge); the other half will be randomized to receive Nudge plus 1 
year of facilitation to target additional clinician and organizational implementation barriers (Nudge+). We will 
randomize clinics to the active implementation conditions, as cluster randomization is more appropriate for 
organization-level implementation strategies134 and because there is high potential for contamination if we were to 
randomize at the PCP level.135 To ensure balance across conditions, we will use covariate-constrained 
randomization.136 Covariates include health system (HFH, KPCO), clinic characteristics (size of clinic), and 
clinician characteristics (whether a stakeholder involved in study planning works in the clinic).   
 
Based on historical precedent, we expect minimal staff turnover at the participating clinics during the study. If this 
does occur, we will follow procedures used in prior clinic-level cluster randomized trials, which involved brief 
training of new providers as part of their onboarding process at the clinic. 
 
EQUITY SUPPLEMENT STUDY DESIGN:  
Prior to launching the full trial, we are piloting the delivery of the SAFE Firearm program in 2 clinics in each health 
system during an approximately 4-5 month period. Pilot procedures will mirror the procedures described in the 
protocol and use the same parent survey instrument. After the pilot, we will conduct this sub-study. Specifically, we 
will explore any signals of disparities and examine SAFE Firearm delivery by children’s medical complexity (per 

ICD-9 and -10 codes), sex, and race/ethnicity. SAFE Firearm delivery will be captured by the post-visit parent 
survey described in this protocol (below; see Parent Surveys [Aims 1 and 3]), which will be confirming receipt of 
the program; consistent with the primary outcome measure for the ASPIRE trial (as described in this protocol), 
clinicians must report “yes” to both program components (i.e., counseling and cable lock offer) to have received the 

program. Medical complexity will be determined by ICD-9 and -10 codes in the EHR, and race/ethnicity also be 
from the EHR (as described in the Data Collection section of this protocol). We will fit two separate inverse 
probability weighted GEE logistic regression models to analyze the data. We will use a parameter of 10% difference 
in program delivery for youth in each group of interest to explore further. Regardless of whether we detect 
differences in program delivery, we will conduct qualitative interviews with up to 12 participants from Henry Ford 
Health or Kaiser Permanente Colorado to identify barriers to SAFE Firearm delivery. We will use the Health Equity 
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Implementation Framework (HEIF) as a theoretical framework for the interviews, analysis, and interpretation of 
findings. The HEIF is a multilevel framework that assesses health equity determinants to identify factors that 
promote or hinder implementation of new interventions. The HEIF is well-suited for this inquiry given its explicit 
attention to the clinical encounter in which the intervention is delivered and emphasis on facilitation as essential 
process to address implementation problems, specifically disparities. Following analysis of the interview data, the 
research team will identify strategies to optimize facilitation. 
 
As an extension of the Equity Supplement, we will repeat the above-described statistical analysis to descriptively 
evaluate approximately 6 months of data (i.e., from approximately March 2022-September 2022) in the same pilot 
clinics (N=4) to confirm the preliminary findings from the pre-trial pilot study. If we find a 10% difference in 
program delivery (as indicated above to signify clinical significance) by patients’ race/ethnicity and sex, the trial 

facilitators (local members of the research team at Henry Ford and Kaiser CO) will feed back this information to 
pilot clinic clinicians, with the goal of increasing clinician awareness of potential disparities in implementation and 
broadly learning from this feedback process. If we do not find any clinically significant differences in program 
delivery, the facilitators will notify these clinics of the positive findings. These activities fall under the types of 
facilitation activities that the trial facilitators are already doing at clinics participating in the trial. For the Equity 
Supplement, we are simply proposing to do these same activities with the pilot clinics at both sites. We do not 
expect greater than minimal risks. 
 
Study Duration:  
We propose to conduct this project from 08/01/2020 through 06/30/2025, with human subject research activities 
starting no earlier than 01/01/2021 and data collection ending no later than 12/31/2024. After piloting procedures 
(planned for approximately April-May 2021 for parent survey pilot, and Fall 2021 and early 2022 [approximately 
October-February; duration of approximately 4-5 months] for SAFE Firearm program pilot), we plan to start in July 
2021 to collect data across all aims during a 6-month pre-implementation period, a 1-year implementation period, 
and a 1-year sustainment period. We anticipate using the end of the project time to conduct analysis and prepare 
manuscripts.  
 
Equity Supplement Study Duration:  
S.A.F.E. Firearm piloting procedures will occur in Fall 2021 and early 2022 and last approximately 4-5 months. We 
propose to conduct interviews from January 2022-February 2022 (approximately 6 weeks). We will re-analyze 
approximately 6 months of pilot clinic data in approximately late October 2022 (once IRB approval is received) and 
engage in facilitation activities shortly afterward as described above. 
 
METHODS: 
 
1. Study Instruments: 
• Parent surveys (Aims 1 and 3). 

○ These surveys will be administered three times, during a 6-month pre-implementation period, a 1-year 
implementation period, and a 1-year sustainment period. The parent survey will consist of two parts: 

○ Part 1: One-question fidelity survey. To maximize response rate, we will only ask one question of parents; 
we are prioritizing the fidelity (Aim 1) questions. Half of parents will receive each fidelity question 
(regarding the clinician discussing firearm storage with them or being offered a cable lock). The survey will 
be sent via a text message that the parent can respond directly to with their multiple-choice response. We 
will use Twilio and REDCap for this text messaging (consistent with how text messaging for REDCap 
surveys has been done for this and other studies in the health systems; both are approved for use in the 
HFH and KPCO health systems and are HIPAA compliant). Responses will not be stored by Twilio and 
will be directly stored in REDCap. We will also recruit parents to participate in the one-question survey via 
email and/or patient portal message. For both, we will send a survey link for the parents to complete the 
survey in REDCap. Finally, we will offer participants the option to respond to the one-question survey 
directly over email. For this method, the survey question will be sent in the body of the email and 
participants will be instructed to reply via email with the number corresponding with their response. 
Language alerting patients not to send confidential or identifying information in their email response will 
be included with the email survey message. 

○ Part 2: Based on our learnings about response rates from piloting our recruitment procedures, we are 
pivoting to collect fidelity (secondary Aim 1 outcome; Part 1 survey) to maximize response rate. Then, we 
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will collect other secondary outcomes via the longer survey (Part 2, described below), understanding that 
the response rate will be lower for this second survey. After recruiting parents for the one-question survey 
(Part 1), we will invite them to participate in the longer parent survey (Part 2). We anticipate Part 2 parent 
surveys will take about 1-3 minutes for parents to complete.  
- Aim 1 measures will ask questions about PCP fidelity to the two steps of the SAFE Firearm program 

(whichever question was not answered during Part 1; e.g. did your child’s PCP talk to you about 

firearm safety, did your child’s PCP offer you a cable lock?). Aim 1 measures may also include 

questions about acceptability of the SAFE Firearm program and parents’ reactions to the firearm 

discussions with providers. 
- Aim 3 measures will ask questions about firearm storage behavior (e.g. if they took a cable lock, if all 

firearms are stored with a gun lock on them, if bullets are stored separate from all firearms, etc.).  
- For NIH reporting purposes, we will also collect parent demographics (e.g., gender, race, ethnicity); 

disclosure of this information will be optional. 
 
• PCP surveys (Aims 1 and 2). We anticipate PCP surveys will take about 15 minutes for PCPs to complete. Two 

surveys will be administered: one will be completed during the 6-month pre-implementation period (baseline 
survey) and one will be completed during the 1-year active implementation period. Each of the surveys will 
include questions related to some or all of the following constructs below:   
○ Aim 1 measures will ask questions about acceptability and use of the SAFE Firearm program and of the 

implementation strategies. PCPs will also be offered the opportunity to disclose whether they are firearm 
owners; we will make it clear that disclosure is entirely voluntary.  

○ Aim 2 moderator measures will ask questions about PCP attitudes and experiences (e.g., attitudes towards 
firearm counseling, burnout).  

○ Aim 2 mediator measures will also ask about PCP attitudes and experiences (e.g., clinic-level adaptive 
reserve and PCP motivation to implement SAFE Firearm). 

○ Demographic questions 
 
• PCP, Point People, and Leader interviews (Aim 2). We anticipate interviews with PCPs, point people, and 

leaders will last about 15-30 minutes. These interviews will be administered once, during the end of active 
implementation through the early part of the sustainment period. Development of the interview guide was 
guided by the Consolidated Framework for Implementation Research (CFIR); the guide asks questions about 
other additional mechanisms through which implementation strategies might operate (e.g. clinician knowledge 
about firearms, community factors outside the clinic).  
○ Equity Supplement. We will use a semi-structured interview guide to conduct interviews. The interview 

guide is based on the HEIF, with domains specific to recipients (patient and provider factors), clinical 
encounter, and organizational level. The interview guide will include several questions, e.g., “During this 

pilot period, how did you prioritize SAFE Firearm delivery?”; “How do you prioritize preventative 

counseling in the clinical encounter?”; “How did patients’ medical needs impact SAFE Firearm delivery?” 

The guide will be structured to ensure consistent data collection and piloted. 
 

 
2. Administration of Surveys and/or Process:  
• Parent surveys (Aims 1 and 3). Parents will be asked to complete surveys up to 2 weeks following their 

completed well child visit. Parents will be contacted for the survey based on which contact method(s) are 
preferred and have been shown to work in previous research at each health system. For Part 1 (one-question 
survey), parents will be asked the survey question directly via text message and/or email (and they will respond 
with their multiple-choice answer) and/or will be invited via email and/or patient portal message to access the 
one-question survey via a REDCap link. For Part 2 (longer parent survey; after the Part 1 survey), parents will 
receive a message that will invite them to complete a brief survey via KPCO/HFH REDCap, a secure, web-
based application for collecting and managing survey data that can be completed via computer or mobile 
device. Parents will be contacted via phone, email, text message, online patient portal (e.g., My Chart) message, 
and/or mail, sent by research specialists employed by their respective health system. We will contact parents 
using these various methods for Parts 1 and 2 over the course of approximately 3-6 weeks. We will stop 
contacting parents after they have completed the survey, if they opt-out of subsequent recruitment, or once 
approximately 4-6 weeks have passed since their well visit. Participants contacted by phone will have the option 
to complete the survey verbally over the phone and participants contacted by mail will have the option to 
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complete a mailed version of the survey. For Part 1, parents will not be compensated for participating. For Part 
2, participants will be eligible for an incentive via lottery for survey completion (e.g., $100 gift card). Note that 
parents who receive the Part 2 survey via mail to complete and return to us will also be sent a consent form to 
review along with their completed survey. Participants will be informed that they should not complete the 
survey until they have read the consent form. Parents who receive the Part 1 survey via text message will be 
sent a link to the consent form in the introductory text message before the survey question. For people 
participating in Part 1 via email or patient portal message, a link to the consent form will be included within the 
invitation message. The Part 1 survey consent form indicates that participants should review it before 
completing the survey, and completion of the survey indicates their consent to participate. 

 
• PCP surveys (Aims 1 and 2). PCPs will be asked to complete surveys 2 times: once during the pre-

implementation period (baseline survey) and once during the implementation period (implementation survey). 
They will be contacted via phone and email by the PIs and/or research specialists from their respective health 
systems and by research specialists on the Penn and/or Northwestern team using the Dillman Tailored Design 
Method. We have used this method in prior survey research with clinical staff. Surveys will be administered via 
Penn’s REDCap (baseline survey) and Northwestern’s REDCap (implementation survey). If allowed by their 

respective systems, PCPs will receive $20 e-gift cards or an altruistic gift ($20 donation to a suicide prevention 
charity on their behalf) at each time point they complete a survey.  

 
• PCP, Point People, and Leader interviews (Aims 2). PCPs, point people, and leaders will be asked to engage in 

a brief qualitative interview. We will purposively sample 16 PCP survey respondents (equally distributed across 
health system and randomized arm), to obtain more detailed information about their perspectives on S.A.F.E. 
Firearm. We will oversample for PCPs who chose to self-report firearm ownership on the survey. Additionally, 
we will interview 16 point people (stratified by health system, randomization arm, and reach) and 6 leaders 
(stratified by health system). If allowed by their respective systems, PCPs, point people, and leaders will receive 
a $25 electronic gift card or health system-branded gift of equivalent value for interview participation. 
Interviews will be audio-recorded. Data from interviews will be stored in Northwestern REDCap and on 
HIPAA-compliant servers at Northwestern. Data will be shared with the research teams at KPCO, HFH, and 
Penn using HIPAA-compliant methods in accordance with the data use agreement between KPCO, HFH, Penn, 
and Northwestern.  

 
o Equity Supplement. A trained research coordinator or team member will administer the one-time qualitative 

interview to participants verbally over the phone, or through videoconferencing software if the participant 
prefers. The interview will be audio-recorded. Demographics and audio recordings will be entered into and 
stored on REDCap, and transcribed interview data will be loaded into Nvivo (see Data Management section 
below for more details). Based on what is allowed at each health system, participants will receive a $50 
electronic gift card (or if no gift card is permitted for research study incentives by the health system, we will 
send a personalized thank you email). We anticipate the interview will take about 25-30 minutes to 
complete.  
 
If our analysis of approximately 6 months of data (i.e., from approximately March 2022-September 2022) in 
the same pilot clinics (N=4) involved in the pre-trial equity sub-study indicates clinically significant 
differences, trial facilitators at both health systems will conduct facilitation activities (i.e., audit and 
feedback) with the pilot clinics at both sites. 

 
3. Data Management: 
A Data Use Agreement will be established between University of Pennsylvania, Northwestern University, and the 
two health systems in partnership with Penn’s Office of Research Services and the respective offices at the three 

other sites.  
 
At the University of Pennsylvania, we will use secure, encrypted servers to host the data and conduct the analysis to 
minimize the risk of breach of data and confidentiality. The Penn Medicine Academic Computing Services 
(PMACS) will be the hub for the hardware and database infrastructure that will support the project. The PMACS 
provides a secure computing environment for a large volume of highly sensitive data, including clinical, genetic, 
socioeconomic, and financial information. PMACS requires all users of data or applications on PMACS servers to 
complete a PMACS-hosted cybersecurity awareness course annually, which stresses federal data security policies 
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under data use agreements with the university. The curriculum includes Health Insurance Portability and 
Accountability Act (HIPAA) training and covers secure data transfer, passwords, computer security habits and 
knowledge of what constitutes misuse or inappropriate use of the server. We will implement multiple, redundant 
protective measures to guarantee the privacy and security of the participant data. All investigators and research staff 
with direct access to the identifiable data will be required to undergo annual responsible conduct of research, 
cybersecurity, and HIPAA certification in accordance with University of Pennsylvania regulations. Data will be 
stored, managed, and analyzed on a secure, encrypted server behind the University of Pennsylvania Health System 
(UPHS) firewall. All study personnel that will use this data are listed on the Penn IRB application and have 
completed training in HIPAA standards and the Collaborative IRB Training Initiative (CITI) human subjects 
research. Data access will be password protected. Whenever possible, data will be de-identified for analysis. 
 

Equity Supplement Data Management: 
All data management will be overseen by Drs. Beidas and Linn. Quantitative data management for the pilot 
data is consistent with procedures documented here in the protocol. Demographic data from the qualitative 
interviews will be entered into Research Electronic Data Capture (REDCap), a HIPAA-compliant web-
based survey platform which is supported by the Penn Medicine Academic Computing Services (PMACS). 
REDCap provides secure, web-based applications that are flexible enough to be used for a variety of types 
of research, provide an intuitive interface for users to enter data and have real time validation rules (with 
automated data type and range checks) at the time of entry. These systems offer easy data manipulation 
with audit trails for reporting, monitoring and querying patient records, as well as an automated export 
mechanism to common statistical packages (SPSS, SAS, Stata, R/S-Plus). REDCap servers are housed in a 
local data center at the University of Pennsylvania and all web-based information transmission is 
encrypted. REDCap was developed specifically around HIPAA Security guidelines.  

 
Audio recordings from the interviews will be digitally recorded and stored in REDCap. Audio recordings will be 
sent to TranscribeMe, a professional transcription service. TranscribeMe services include multiple safeguards 
designed to protect the privacy and security of personal health information, along with utilizing workers specifically 
cleared to work with this type of sensitive information. TranscribeMe maintains crowd worker teams that are vetted, 
trained, and authorized to work on content containing PHI/PII.  Data submitted to TranscribeMe is stored on servers 
located inside secure, dedicated Microsoft Azure data centers, with state-of-the-art physical and online intrusion 
prevention measures in place. Data is submitted and maintained through a secure file transfer protocol (SFTP) 
platform that has been set up specifically for HIPAA compliance. The service limits the amount of internal staff that 
has access to customer data within this SFTP only to essential personnel. Transcripts will be loaded into Nvivo 
qualitative data analysis software for management and analysis. Qualitative analysis is described in the Statistical 
Analysis section below.  
 
A number of procedures will be utilized to ensure confidentiality of participant data. First, all qualitative interview 
participants will be assigned a random ID number. This ID number will be used on all data collected from 
participants. The names that correlate to those ID numbers will be kept separate, i.e. identifiable data will be stored 
in one file and de-identified research data will be kept in a separate file.  Given COVID-19 and the geographic 
spread of our participants (e.g., Colorado, Michigan), this study is designed to be deployed remotely and virtually. 
The key linking ID numbers to participant names will only be kept in REDCap. Only the research team outlined in 
this application will have access to the participant’s identifiable data. Electronic records (e.g., digital audio files) 
will be stored in REDCap as well as on a PMACS and/or Northwestern HIPAA-compliant server. All requests to use 
the data will be reviewed by Dr. Beidas. Any data files provided to other individuals will be de-identified and 
contain only the random ID numbers. Participants will be notified of the above procedures during informed consent.  
 
4. Management of Information for Multi-Site Research where a Penn Investigator is the Lead Investigator of a 
Multi-Site Study:  
Dr. Kristin Linn (Penn) is the lead investigator at Penn of this multi-site study. All data collected from the two 
health systems will be securely transferred to Penn and Northwestern, where the Penn and Northwestern teams will 
work collaboratively to manage and analyze the data. Data collected at Northwestern will also be securely 
transferred to Penn for management and analysis. All reporting will be in line with the Penn IRB’s reporting 

requirement of unanticipated problems involving risks to participants or others. The two health systems (KPCO, 
HFH) and Northwestern have requested and received from their IRBs approval to cede to the Penn IRB which 
serves as the Single IRB for this project. Dr. Rinad Beidas, the original lead investigator at Penn, has moved to 
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Northwestern University, so Penn IRB is also being asked to serve as the sIRB of this project on behalf of 
Northwestern. We have outlined below each institution involved in this project and their respective responsibilities:  
 
• University of Pennsylvania (Penn). The project team at Penn will provide scientific and administrative oversight 

of the proposed project and all project-related activities coordinated by the investigative teams at each site. 
They will lead the training in facilitation at both sites and provide ongoing support to facilitators at each site. 
The Penn site will oversee the data analysis and interpretation of findings.   

• Northwestern University (NU): The project team at NU will support the Penn site at providing scientific and 
administrative oversight of the proposed project and all project-related activities coordinated by the 
investigative teams at HFH and KPCO. They will also lead some quantitative and qualitative data collection 
(e.g., implementation clinician survey; clinician, point people, and leader qualitative interviews), management, 
and analysis. They will provide ongoing support as needed across all sites.  

• Henry Ford Health (HFH). The project team at HFH will oversee the following activities at the participating 
clinics within their health system: the dissemination of SAFE Firearm program materials to clinics, brief 
clinician training, the build of the Epic SmartLists, and facilitation provided to clinics randomized to the 
Nudge+ condition. They will also coordinate the collection of quantitative data from parent and clinician 
participants and ensure safe data storage using REDCap. 

• Kaiser Permanente Colorado (KPCO). The project team at KPCO will oversee the following activities at the 
participating clinics within their health system: the dissemination of SAFE Firearm program materials to 
clinics, brief clinician training, the build of the Epic SmartLists, and facilitation provided to clinics randomized 
to the Nudge+ condition. They will also coordinate the collection of quantitative data from parent participants 
and ensure safe data storage using KPCO’s REDCap. They will coordinate with Penn and Northwestern 
University for quantitative data collection (surveys) from PCPs which will be stored in Penn’s REDCap and 

qualitative (interview) data collection from PCPs and health system leaders.  
 
5. Subject Follow-up: 
If it is decided that we will follow-up with participants, we will submit a modification and outline our 
reconsenting plan as necessary.  
 
STUDY PROCEDURES: 
 
1. Detailed Description: 
Program and Implementation Strategies. Leadership within both health systems has agreed to deploy 
implementation strategies at their respective health systems, including the SAFE Firearm program, Nudge 
implementation strategy (EHR SmartList), and Nudge+ implementation strategy (EHR SmartList plus facilitation) 
and thus our assessment is that they are not human subject research activities. As a reminder, half of the clinics will 
be randomized to receive the Nudge implementation strategy and the other half will receive the Nudge+ 
implementation strategy. We have provided a brief description of the program and two implementation strategies 
below for context.  
• SAFE Firearm program. SAFE Firearm is an adapted version of Safety Check, which included: (a) screening 

for firearms; (b) brief counseling based on a motivational interviewing approach; and (c) offering cable locks. 
Our adapted program maintains the mechanisms of the original Safety Check program (i.e., counseling and 
offering a cable lock) but incorporates stakeholder feedback and principles from behavioral economics to 
further enhance the program. SAFE Firearm will include: (a) brief PCP counseling provided to all parents 
(without screening or documentation of ownership in the EHR) using motivational interviewing about safe 
firearm storage; and b) offering cable locks to all parents.  

• Nudge. Clinics randomized to the Nudge implementation strategy will receive the EHR SmartList only. During 
the study’s preparation phase, the project teams at HFH and KPCO will work with their respective pediatric 

clinic leadership and Epic information technology specialists to refine the design and functioning of our EHR 
SmartList, and to prototype and pilot it to ensure it is consistent with current workflow to be as unobtrusive as 
possible, consistent with typical practices in the respective health systems. SmartLists are pre-defined lists of 
choices that users can select using their mouse or keyboard and are particularly helpful for documenting values 
that a PCP is required to use repeatedly, thus saving time and keyboard strokes. We will add a SmartList to the 
standard Well Child Visit workflow to serve as a reminder and allow for tracking of SAFE Firearm 
implementation. For example, the PCP may be required to select a value from a drop-down list to indicate 
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whether they provided the SAFE Firearm program to the family or offered a cable lock. This Smart List will 
remain turned “on” during the implementation period through the sustainment period. Clinics will be 

responsible for making their own decisions about storage and distribution of firearm locks.  
• Nudge+. Clinics randomized to the Nudge+ implementation strategy will receive the Nudge implementation 

strategy (as described above) as well as facilitation. Facilitation is external support delivered by health system 
employees not employed within the clinic site. It will be offered for 12 months to each clinic, in keeping with 
other implementation trials. We will use a train-the-trainer model to train facilitators at HFH and KPCO to 
ensure they achieve facilitator core competencies with an eye toward implementation of SAFE Firearm. This 
may also involve sending key facilitators to a training around how to successfully implement facilitation. The 
role of the facilitator is to engage with study clinics, to assist each clinic in setting change and performance 
goals around the implementation of SAFE Firearm, and to troubleshoot implementation barriers. Our approach 
to facilitation was informed by established facilitation manuals (i.e., Veteran Health Affairs QUERI facilitation 
manual and AHRQ practice facilitation manual) and includes six stages. First, facilitators will engage in a pre-
implementation readiness assessment for each clinic to identify potential implementation barriers and to 
develop relationships with stakeholders. Second, facilitators will hold kick-off meetings that signal the formal 
launch of the implementation strategy activities that include identifying where in the workflow SAFE Firearm 
can be implemented. This includes when SAFE Firearm will be delivered during the well-child visit, who in the 
clinic will be responsible for storing the cable locks, where the locks will be stored, and other workflow-related 
matters. Third, in the first 3 months of the active implementation period, facilitators will work with clinics 
around goal setting and metrics related to SAFE Firearm. During this period, the facilitator will conduct 
onsite/virtual visits to engage with practice leadership and PCPs once a month. In this phase, facilitators will 
also start to develop a sustainment plan in collaboration with stakeholders. Fourth, in months 3-9, the 
facilitators will engage in active implementation efforts based upon barriers assessed in the pre-implementation 
readiness phase as well as barriers that emerge as PCPs and clinics begin implementing. This includes 
established implementation strategies such as Plan-Do-Study-Act cycles and audit and feedback. All activities 
will be tracked via established logs to ensure the ability to understand which strategies are delivered and for 
implementation fidelity purposes. Fifth, in months 9-12, facilitators will engage in continued efforts to maintain 
gains and begin to enact the sustainment plan developed in the kick-off meeting. Sixth, in month 12, facilitation 
activities will complete and the clinics will transition to the formal maintenance period. Throughout the course 
of the active implementation period, facilitators will offer expert consultation (i.e., 2 webinars and technical 
assistance via email and phone as needed); and regular peer-to-peer calls supported by facilitators where clinics 
can share their experience. 

 
Timeline Year 1 Year 2 Year 3 Year 4 Year 5 
Quarter 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
Study planning ● ● ● ●                 
PCP surveys (Baseline)     ● ●               
PCP surveys 
(Implementation)         ●            

Facilitation       ● ● ● ●           
EHR Nudge       ● ● ● ● ● ● ● ●       
Parent surveys (Aims 1 and 
3)     ● ● ● ● ● ● ● ● ● ●       

Lock Distribution & Cost 
Data (Aim 1)      ● ● ● ● ● ● ● ● ● ●       

EHR/Admin Data collected 
(Aims 1 & 3)     ● ● ● ● ● ● ● ● ● ●       

PCP, Point People, and 
Leader interviews (Aim 2)          ● ● ● ● ●       

Blue refers to the pre-implementation period; green refers to the active implementation period; gray refers to the 
sustainment period 
 
The above Timeline outlines the procedures and project periods. As described in the Target Population and 
Accrual section above, participants will include parents, PCPs, and leaders within 41 pediatric clinics across two 
health systems (HFH and KPCO). Parents will be asked to complete surveys 1-week following their completed well 



PROTOCOL: Adolescent and child Suicide Prevention In Routine clinical Encounters (ASPIRE)   14 
 

child visit to collect fidelity and acceptability (both Aim 1) and firearm storage behavior (Aim 3). PCPs will be 
asked to complete surveys at two time points (Aims 1 and 2): pre-implementation (baseline survey) and during 
active implementation (implementation survey). Logs will be collected from clinic staff to collect clinic-level data 
related to cable lock distribution and cost (Aim 1) and EHR data will be collected to measure reach (Aim 1) and 
youth suicide attempts, deaths, and unintentional firearm injury and mortality (Aim 3). We will conduct qualitative 
interviews during the end of active implementation period and the early part of the sustainment period with a subset 
of PCPs and point people and leaders (Aim 2). 
 
Equity Supplement Procedures: The Penn interview team will work with the ASPIRE Site PIs at Henry Ford Heath 
System and Kaiser Permanente Colorado to identify potential participants who engaged in piloting procedures. The 
site PIs and/or Penn team will reach out via email with an invitation to participate. If clinicians are interested in 
participating, the interview team will schedule a date and time that is convenient to conduct a qualitative interview 
by phone or videoconferencing if the participant prefers. During the call but before the interview begins, the 
interview team will obtain consent (see Informed Consent section below for more details). The interview will not 
take place if the participant does not provide informed consent. The interview will be audio-recorded. Based on what 
is allowed at each health system, participants will receive a $50 electronic gift card (or if no gift card is permitted for 
research study incentives by the health system, we will send a personalized thank you email). After analyzing the 
interviews, we will use existing, ongoing meetings with clinical stakeholders to gather feedback on our findings. We 
will present our findings, which will allow stakeholders to select specific strategies (e.g., collaborative problem-
solving) within facilitation to target disparities in SAFE Firearm delivery. We expect that this step will prime 
facilitation for trial launch and increase the likelihood of equitable outcomes. 
 
2. Data Collection: 
• Quantitative Survey Data and Qualitative Interview Data. The research teams at HFH and KPCO will work with 

their respective health systems to obtain necessary contact information to complete data collection. KPCO and 
HFH will outreach their respective health system parents for quantitative (survey) data collection by phone, 
email, text message, electronic patient portal (e.g., My Chart), and/or mail to recruit them to participate in 
quantitative surveys with outreach frequency consistent with their health system policy. The research team at 
Penn and Northwestern will work with the research teams at HFH and KPCO to contact PCPs, point people, and 
Leaders at both health systems by phone or email to invite them to participate in quantitative data collection 
(surveys) and qualitative interviews. During all recruitment activities with all potential participants, the research 
teams will make clear that participation in the research project is 100% voluntary and not mandatory. We will 
also ensure that leaders are aware that they cannot mandate that employees of their health system or that 
patients participate and that any involvement (or decision not to participate) in the proposed work will not have 
an adverse impact on their employment or care. All language used during the consenting process will 
thoroughly describe the procedures to be followed in the study. All language used during the consent process, 
surveys, and interview guides will be submitted to the oversight IRB prior to use. Surveys will collect 
information on clinician demographics. See Administration of Surveys and/or Process section above for 
additional details.  

 
• Cost Data. Cost will be measured using a pragmatic method to capture all resources needed to deploy Nudge 

and Nudge+ so that decision makers can have the information they need to take this approach to scale within 
their respective systems. Cost data will be collected from all clinics who are receiving the SAFE Firearm 
program (which, as a reminder, is not a human subject research activity and will be implemented across all 
clinics) using Excel templates collected from clinics on a monthly basis. These cost data will not include any 
identifiable information about any research participants and thus we believe the collection of this cost data is 
not human subject research.  

 
• EHR/Administrative Data (which includes data from the EHR, VDW, and Administrative Data). By virtue of 

being a part of the Mental Health Research Network (MHRN), both health systems deposit EHR and claims 
data into a virtual data warehouse (VDW). The VDW overcomes privacy concerns using a distributed data-
model with standard variable definitions across systems, enabling research on large datasets without the need to 
share identifiable health information. We will collect the number of parent-youth ads who receive the program 
from the VDW (i.e., reach). As part of this project, we will also utilize child medical records, claims, and 
administrative data extracted from the local VDW and EHR, as well as other existing health records (e.g., State 
Mortality records) and administrative databases. Although we expect our groups to be balanced with respect to 
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patient and clinician characteristics, we may also extract the below data elements as relevant covariates at 
multiple time points over the course of the project. If we would like to collect data beyond the five years of this 
grant, we will communicate our plan to the IRB prior to collection.  
○ Healthcare Utilization: Inpatient, ER, and outpatient visits, procedures (identified using CPT codes) and 

diagnoses (identified using ICD codes) including but not limited to psychiatric diagnoses, diagnoses 
indicating probable or possible suicide attempt, injury or poisoning, and other medical diagnoses.  Dates of 
utilization, procedure and diagnoses will also be collected. Any 42 CFR Part 2 covered data will be 
collected and used in compliance with those requirements 

○ Pharmacy Data: Ordered and filled prescriptions, including dates 
○ Patient Reported Outcomes Data: Patient reported outcome measures recorded in the EHR (e.g., PHQ, 

GAD-7) 
○ Enrollment: types of insurance coverage, dates of enrollment and unenrollment 
○ Demographics: age, sex, race/ethnicity, census block variables (e.g., income, educational attainment), 

patient language 
○ State or National Mortality Data: date and cause of death 
○ Well-visit firearm safe storage and cable lock documentation  

 
3. Genetic Testing: 
n/a 
 
4. Use of Deception: 
n/a 
 
5. Statistical Analysis: 
• Aim 1 Analysis. Our power analyses are based upon the primary implementation outcome of reach, consistent 

with best practices for hybrid type III trials.61 All other implementation outcomes are secondary. Our sample 
sizes for the project are determined by the fixed number of parent-youth dyads, PCPs, and pediatric clinics 
within our two health systems. Data are clustered within health system, clinic, and PCP. We expect that 
approximately 48,475 parents of youth will be eligible to participate each year, and expect to include data from 
151 PCPs, within 41 clinics. Therefore, we anticipate obtaining EHR reach data for 48,475 patients during the 
one-year active implementation period. We base our power calculations on our study design and prior research 
from our group demonstrating that current PCP use of the SAFE Firearm program components are 28% for 
brief counseling on safe firearm storage and 2% for offering cable locks.14 We used the PASS power calculation 
program,62 assuming an estimate of an ICC of .07 for explained variance among both PCPs and clinics,63 and 
conclude that we will have 80% power to detect small effects of the less intensive implementation condition 
(Nudge) on reach (Cohen’s d = 0.25 and 0.29, respectively).64 Alpha is set at .05 (two-tailed). A small to 
moderate effect is reasonable to expect based on prior research demonstrating that EHR nudges using active 
choice approaches produce effects in this range.51 Because the clinics will be our unit of randomization, it was 
not necessary to account for the health system ICC in the power analysis. We will account for any differences 
between health systems by weighting health system the strongest in our covariate constrained randomization. 
Also, we will conduct a sensitivity analysis that controls for health system as a fixed effect in our analyses and 
will explore whether intervention effectiveness varies significantly by health system. Our approach is consistent 
with similar work that has been published in leading medical journals (i.e., Navathe et al., 2019, JAMA, Sharma 
et al., 2019, JAMA Oncology).  In Aim 1, the primary dependent variable is reach. For each observation period 
(active implementation, sustainment) and for each implementation condition (Nudge, Nudge+), we will describe 
the proportion of clinicians who reported having delivered the program with EHR reach. We will calculate EHR 
reach using three binary outcomes: received counseling (yes/no), offered lock (yes/no), both (yes/no). We will 
then conduct separate models. In the first set of models, we will examine whether the odds of receiving 
components of SAFE Firearm increased more in the Nudge+ group compared with the Nudge group between 
the active implementation and sustainment periods. The fixed effects in the model will include implementation 
condition (Nudge, Nudge+), time (active implementation, sustainment), and their interaction; the magnitude and 
statistical significance of the parameter estimate for the interaction term will be of primary interest. Given the 
nested data (i.e., parent-youth dyads nested within PCPs; PCPs nested within clinics; clinics nested within 
health systems), analyses will rely on 3-level logistic mixed effects regression models for reach as a 
dichotomous implementation outcome.65,66 Linear mixed effects regression will be used to model continuous 
secondary outcomes (e.g., acceptability). For all models, our independent variable of interest will be a binary 
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indicator of implementation condition assigned at the clinic level. All analyses will be conducted using MPlus 
to appropriately estimate multilevel regression models.67 Although we expect our groups to be balanced with 
respect to patient and PCP characteristics, we will consider including the following variables, extracted from the 
VDW, as relevant covariates: health system (HFH, KPCO); youth demographics (age, gender, race and 
ethnicity, patient language); PCP demographics (specialty/degree, gender, year graduated from medical school); 
and public census data (socioeconomic indicators for patients based on geocoded patient addresses). In 
sensitivity analyses, we will examine each set of models separately by health system to account for structural 
differences in how care is delivered within the two systems. Sex and race/ethnicity, drawn from the EHR and 
survey, will be added to all models as fixed effects to account for the potential role they may play in 
implementation strategy and intervention effectiveness. We will also investigate whether sex moderates the 
effects of the implementation strategies. Given the potential high non-response to the parent survey following 
the visit, we will use inverse probability weighting to adjust for parental survey non-response (Skinner, 2011). 
Specifically, inverse probability weighting allows us to use patient, clinician, and clinic information from the 
EHR about both respondents and non-respondents to assign larger weights to survey responses from participants 
who are under-represented in the sample. For example, if we find that parents who are ethnic and/or racial 
minorities have a lower response rate than parents who are not ethnic and/or racial minorities, inverse 
probability weighting would give more weight in the analysis to survey responses from parents who are 
ethnic/racial minorities. 

 
• Aim 2 Analysis. Quantitative analysis. For our 2-2-1 mediation analyses, we will have approximately 76 PCPs 

and 20 clinics per study arm. Using the PASS power calculation program,62 we anticipate these sample sizes 
will yield sufficient power to detect a moderate indirect effect (Cohen’s d = .44) through the clinic-level 
mediator (i.e., clinic adaptive reserve). We assume there will be a large effect of the strategy on the mediator 
and of the mediator on the outcome based on previous research.68 This is a conservative estimate because the 
calculation does not account for the additional power that will be gained due to the two measurement time-
points for each PCP. We will conduct exploratory analyses to investigate motivation as a mediator. Mediation 
will be tested using the product of coefficients approach for multilevel mediation analysis,69-71 which we have 
used in previous studies.72 In this approach, the total effect of the implementation strategy is parsed into direct 
and indirect effects associated with the mediator. We will test each mechanism in a separate 2-2-1 mediation 
model.  Path “a” represents the effect of the implementation strategy (Nudge, Nudge+) at the clinic level on the 
clinic-level mediator (i.e., clinic adaptive reserve). Path “b” represents the relationship between the clinic-level 
mediator (i.e., adaptive reserve) and the three binary reach outcomes (counseling, cable lock, both). We will 
calculate change in reach for each of the two time-points using the 6 month period preceding each survey 
administration. An unbiased estimate of the mediated effect is derived via the product of the “a” and “b” paths 

(i.e., a*b) from these analyses.70,71,73 We will test the statistical significance of the mediated effects using the 
joint significance test.74 We will use Monte Carlo simulation methods to derive confidence intervals.74-77 We 
will repeat this model for our exploratory mediator, motivation. Moderators of the strategies’ effects will be 

tested separately by adding terms for each moderator and its interaction with the implementation strategy to the 
Aim 1 models only during the active implementation period. These models will estimate the conditional 
relationships between the implementation strategies and implementation outcomes across different values of the 
putative moderators. Qualitative analysis and mixed methods. Text answers from open-ended questions with 
parents from Aim 1, and digitally recorded and transcribed interviews with PCPs, point people, and leaders on 
the mechanisms of the implementation strategies, will be loaded into NVivo qualitative data analysis software. 
Analysis will be led by the research team guided by an integrated approach,78 which outlines a rigorous, 
systematic method for analyzing qualitative data using an inductive and deductive process of iterative coding to 
identify recurrent themes, categories, and relationships. We will ensure at least 80% interrater reliability 
amongst our coders (we will have at least two). The structure of our mixed methods approach is sequential 
(quantitative data is collected before qualitative data and quantitative data is weighed more strongly than 
qualitative; QUAN>qual). The function is of complementarity (to elaborate upon the quantitative findings to 
understand the how of implementation), and the process is connecting (having the qualitative data set build 
upon the quantitative data set).79 To integrate the quantitative and qualitative results, we will follow guidelines 
for best practices in mixed methods80 as well as our previous experiences with mixed methods implementation 
research.81-84 

 
• Aim 3 Analysis. We do not include a power analysis because in a hybrid type III effectiveness-implementation 

trial, power is based on implementation outcomes.61 We note that we will not be powered to detect reductions in 
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youth suicide attempts, deaths, and unintentional firearm injury and mortality given very low prevalence. 
However, we will conduct exploratory analyses using the same modeling techniques described in Aim 1 to 
assess the impact of the implementation conditions on parent-reported firearm storage behavior, youth suicide 
attempts, deaths, and unintentional firearm injury.  
 

• Equity supplement Analysis: For analysis of the pilot data, we will fit two separate inverse probability weighted 
GEE logistic regression models to analyze the data. We will use a parameter of 10% difference in program 
delivery for youth in either group of interest to explore further.  For analysis of the clinician interviews, we will 
use rapid qualitative analytic techniques, specifically structured summaries and matrix displays. We will begin 
analysis by systematically condensing the data (i.e., transcripts, field notes) to create an inventory of the most 
contextually meaningful data segments and quotations for each data collection episode. We will develop a 
structured template with key domains (i.e., clinical encounter, patient factors) to standardize the capture of 
interview content and increase the accessibility of the data. After all interviews are transformed onto structured 
templates, we will then transfer the summary points into a matrix, which will expedite recognition of 
similarities, differences, and trends across participants. We will use the matrix to develop barriers for program 
delivery. We will repeat the statistical analysis to descriptively evaluate approximately 6 months of data (i.e., 
from approximately March 2022-September 2022) in the same pilot clinics (N=4) to confirm the preliminary 
findings from the pre-trial pilot study. 

 
RISK/BENEFIT ASSESSMENT: 
 
1. Risks:  
There are minimal risks to participants in this trial. The SAFE Firearm program is being implemented at both health 
systems. The program could increase the time PCPs spend with parents discussing firearm storage. However, 
shared-decision making is a high priority and evidence-based practice for pediatric primary care and increased time 
on this topic is likely valuable. In prior studies, nudges in the EHR were associated with minimal burden on PCPs. 
There is a risk of breach of data and confidentiality, however we described the precautions in place to securely 
manage this data in the Data Management section of this protocol.   
 
Equity Supplement Risks: Same as described above. Potential harms to participants are minimal and there are no 
known physical, financial, or legal risks to participating in the study. However, interview participants will be asked 
about their perspectives of the implementation of SAFE Firearm in their health system. Participants may feel 
temporarily uncomfortable while participating in the interview. Dr. Beidas is a licensed clinical psychologist with 
extensive experience conducting qualitative research in community settings, and she will be available to speak with 
any participants who feel unduly distressed and make appropriate referrals as needed. An additional potential risk is 
the potential for loss of confidentiality. Participants may disclose personal sensitive information during interviews. 
All information shared during interviews will be kept private and confidential except in the case that disclosure is 
required by law. An exception to confidentiality is if a participant were to report child abuse or neglect, or if they 
report significant suicidal or homicidal ideation or intent to the research team. Any information about child abuse or 
intent to harm self or others will be reported to authorities, as required by law. No identifiable information that 
participants provide will be shared with any individuals outside of the study procedures outlined in this protocol. 
During the consent process, potential participants will be told about the alternative to participation (i.e. to not 
participate), and that they can withdraw at any time without penalty and can request their data be destroyed by 
submitting a written request to the research team. Potential participants will also be told that their decision to 
participate will not affect services or employment. This information is also outlined in the consent form.  
 
2. Benefits: 
Parents, PCPs, point people, and leaders will receive no direct benefits from participating in this study. Participants 
who enroll in this trial will benefit from the knowledge that they are contributing in an important way to potentially 
furthering scientific knowledge about reducing firearm access and related suicide risk. Both health systems included 
in our study indicated that they would adopt this approach if we can demonstrate its effectiveness in this trial, 
suggesting the sustainability of the proposed work. Furthermore, the evidence and insights generated can be taken to 
scale in the MHRN which includes 14 healthcare systems which are closely integrated. The knowledge gained on 
how to implement a program like SAFE Firearm could be applied to other pediatric primary care settings and 
implemented at other health systems. 
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Equity Supplement Benefits: Participants may find satisfaction in sharing their perspectives with our research team 
as their feedback will be used to inform our facilitation implementation strategy. Their feedback may help the 
research team better understand perspectives about the barriers to implementation. The ratio of risks to benefit is 
reasonable given the importance of the information to be gleaned by this research. 
 
3. Subject Privacy: 
Privacy will be given utmost consideration and is highly valued in the proposed research. No research activities 
involve any direct interaction with subjects that would pose risk to their privacy.  
 
Equity Supplement Subject Privacy: Privacy will be given utmost consideration and is highly valued in the proposed 
research. Participants will complete the interview over the phone or by videoconferencing if the participant prefers, 
and so can elect where they take the phone call; the interview will be in a private location where no one can 
overhear the content.   
 
4. Subject Confidentiality: 
Confidentiality refers to the subject’s understanding of, and agreement to, the ways in which identifiable 

information will be stored and shared.   
 
How will confidentiality of data be maintained?  Check all that apply. 
 

 Paper-based records will be kept in a secure location and only be accessible to personnel involved in the 
study. 

 Computer-based files will only be made available to personnel involved in the study through the use of 
access privileges and passwords. 

 Prior to access to any study-related information, personnel will be required to sign statements agreeing 
to protect the security and confidentiality of identifiable information. 

 Whenever feasible, identifiers will be removed from study-related information.  
 A Certificate of Confidentiality will be obtained, because the research could place the subject at risk of 

criminal or civil liability or cause damage to the subject’s financial standing, employability, or liability. 
 A waiver of documentation of consent is being requested, because the only link between the subject and 

the study would be the consent document and the primary risk is a breach of confidentiality.  (This is not an 
option for FDA-regulated research.)  

 Precautions are in place to ensure the data is secure by using passwords and encryption, because the 
research involves web-based surveys.   

 Audio and/or video recordings will be transcribed and then destroyed to eliminate audible identification 
of subjects.  

 Other (specify):     
 
To protect participant confidentiality, only the research team outlined in this application will have access to review 
identified research records. Confidentiality will be protected to the fullest extent allowable under the law. See the 
Data Management section for more details.  
 
For data that needs to be transmitted, it will be done through a Penn-approved secure encrypted file transfer solution 
as is described in Penn IRB’s Guidance on Electronic Data Protection Requirements for Research Involving the Use 

of PHI. Records will not be released without the participant’s consent unless required by law (e.g., imminent risk of 

harm to self suspected) or court order. When results of the research are presented at scientific meetings or published, 
no identifying information will be included. 
 
All identifiable data, including the master list linking identifiers to the ID number and recordings, will be destroyed 
in 2030, five years after the award period ends.  
 
5. Protected Health Information 
Full details regarding data sharing and data management regarding PHI and PII is outlined in the data sharing and 
management appendix.  
 
6. Compensation:  
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• Parent surveys (Aims 1 and 3). Parent participants for Part 1 of the parent survey will not receive compensation. 
Parent participants for Part 2 will be eligible for an incentive (i.e., $100 e-gift card) via lottery for survey 
completion. 

• PCP surveys (Aims 1 and 2). If allowed by their respective system, PCP participants will receive $20 e-gift 
cards or we will make an altruistic gift ($20 donation to a suicide prevention charity on their behalf) each time 
they complete a survey.   

• PCP, point people, and leader interviews (Aim 2). If allowed by their respective system, PCP, point people, and 
leader participants will receive a $25 e-gift card or health system-branded gift of equivalent value for 
participating in an interview.  
○ Equity supplement: Based on what is allowed at each health system, participants will receive a $50 

electronic gift card (or if no gift card is permitted for research study incentives by the health system, we 
will send a personalized thank you email). 

 
7. Data and Safety Monitoring: 
Diligent data and safety monitoring will be conducted by the PI and research team at Penn, Northwestern, HFH, and 
KPCO throughout the conduct of this study. This monitoring plan includes tracking participant safety and 
demographics, monitoring the safety of data, and monitoring and appropriately reporting adverse event activity. The 
PI and appropriate co-investigators will review data collected to ensure that no study findings warrant immediate 
intervention. We believe this research poses no greater than minimal risk and have proposed a monitoring plan that 
reflects this risk level.  
 
The Northwestern PI (Beidas) will be responsible for oversight of potential adverse events. An adverse event (AE) is 
any untoward medical occurrence in a subject during participation in the clinical study. We anticipate two potential 
types of AEs that could be directly related to study participation. These include distress experienced with regard to 
research participation and breach of confidentiality and privacy. With regard to the former, we have protocols in 
place that include conferring with the PI (who is a licensed clinical psychologist) or a staff psychologist. With regard 
to the latter, we have appropriate safeguards to reduce risk of breach of confidentiality and privacy. As we are not 
legally mandated by any child access prevention law to disclose or report firearm storage practices, we do not 
anticipate AEs related to participants sharing information about their firearm storage practices with our research 
team. Additionally, we will defer to the respective health systems’ procedures and policies related to any suicidal 
thoughts and/or behaviors identified during the course of this project. We appreciate the sensitive topic of 
discussion, and are committed to taking the appropriate steps if any unanticipated problems are identified during the 
course of this project. Otherwise, any risks related to additional potential AEs are not expected because the program, 
implementation strategies, and assessments pose minimal risk to subjects.  
 
All members of the research team who will be involved in the design and conduct of the study must receive 
education in human research subjects protection from a training program that is approved by a properly constituted 
independent Ethics Committee or Institutional Review Board. The PI will be responsible for ensuring project faculty 
and staff have the equipment and training required to protect privacy and confidentiality and will monitor and 
document that these individuals are properly certified. If new senior/key personnel and staff become involved in the 
research, documentation that they have received the required education will be included in the annual progress 
reports.  
 
The Penn IRB will serve as the IRB of record for any external ethics review boards or IRBs applicable to 
researchers from other institutions who may have access to human research subjects identified data (i.e. HFH, 
KPCO, Northwestern). 
 
DSMB. Additionally, we have convened a three-member DSMB from faculty outside of the four institutions 
involved in this project (Penn, Northwestern, HFH, KPCO). DSMB composition includes the following: (1) a health 
services researcher with expertise in health systems and collection of data through EHR, (2) a biostatistician with 
expertise in longitudinal analysis, field trials, and clinical trial data, (3) an implementation research expert and 
firearm researcher. The DSMB will be an independent group of experts charged with reviewing study data for data 
quality and integrity, adherence to the protocol, participant safety, and study conduct and progress. They will also 
make determinations regarding study continuations, modifications, and suspensions/terminations. DSMB members 
will be independent from any professional or financial conflict of interest with the research project and/or study 
investigators. The DSMB will meet at least once yearly via phone conference calls for the duration of the project. 
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The DSMB will elect a Chair to moderate the meetings. At the initial meeting, the DSMB will review and approve 
all study protocols before study initiation to ensure participant safety. Protocols will include formal procedures for 
reporting and tracking all adverse reactions to the NIH and IRBs; tracking progress in the study; and identifying any 
need for premature termination of the protocol. At subsequent meetings, the DSMB will be provided with summary 
study progress reports and adverse events. The DSMB will provide a summary report following each meeting. We 
will not require the DSMB to conduct interim analyses of data prior to the end of the study.  
 
8. Investigator’s Risk/Benefit Assessment: 
This study presents minimal risk that is balanced by the potential benefits of the research to society. This assessment 
is consistent for the equity supplement. 
 
INFORMED CONSENT: 
 
1. Consent Process: 
We are requesting a waiver of written documentation of consent (see below) from the Penn IRB for participants who 
agree to participate in the surveys (parents, PCPs) and/or interviews (PCPs, point people, leaders). Because surveys 
will be completed via REDCap or phone and interviews will be conducted remotely, we will not have an opportunity 
to collect a signed copy of the consent form. We will not collect signed consent forms from participants who 
complete the parent survey via mail; these participants will receive a consent form to review before completing the 
survey. In the consent form and the introductory letter that they receive in the mail with the survey, they will be 
instructed that their completion and returning of the survey will be considered their consent to participate in the 
research study. 
 
For the REDCap, mailed, and phone surveys, the required elements of informed consent will be described to the 
participant and, if they agree to participate, participants will consent by agreeing and proceeding to the electronic 
survey, completing the survey and returning it to the research team by mail, or providing verbal consent for surveys 
completed over the phone. Only participants who agree will be able to proceed to the online/verbal survey. 
Participants who complete the mailed survey will be explicitly instructed in both the mailed letter that accompanies 
the survey and the consent form that their completion of the survey is considered their consent. Additionally, the 
letter specifies that they should not complete the survey before reviewing the consent form and deciding to 
participate. For participants who complete the survey over the phone, a member of our research team will conduct 
informed consent remotely. We will review the required elements of informed consent and answer any questions the 
potential participant might have. Potential participants will be encouraged to ask questions about the project. 
Participants will be provided with a copy of the IRB approved consent document for their records. If they agree to 
participate, the research team will document the consent process in REDCap.  
 
For the interviews, a member of our research team will conduct informed consent remotely. We will review the 
required elements of informed consent and answer any questions the potential participant might have. Potential 
participants will be encouraged to ask questions about the project. Participants will be provided with a copy of the 
IRB approved consent document for their records. If they agree to participate, the interview team will document the 
consent process in REDCap.  
 
All potential participants will be informed that participation is voluntary and provided with the information that they 
need to make an informed choice. We will provide contact information to all potential survey respondents in case 
they have any questions before, during, or after completing the survey. Potential interview participants will be asked 
if they have any questions and if they agree to participate before any research questions are asked.  All participants 
will be informed that that their decision to participate or not will not impact their relationship (i.e., services or 
employment) with their health system. 
 
For the equity supplement, we are also requesting a waiver of written documentation of consent from the IRB for 
participants who agree to participate in the qualitative interview. Due to the Covid-19 pandemic and the geographic 
spread of participants (e.g., Colorado, Michigan), we have decided to conduct these interviews by phone or 
videoconference to minimize risk posed to participants and to our research team. Because these meetings will be 
conducted by phone or videoconference, we will not have an opportunity to collect a signed copy of the consent 
form. A member of our interview team will conduct informed consent for qualitative interview participants over the 
phone or videoconference. We will review the required elements of informed consent and answer any questions the 
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potential participant might have. Potential participants will be encouraged to ask questions about the project. 
Participants will be offered a copy of the IRB approved consent form for their records. If they agree to participate, 
the interview team will document the consent process in REDCap. All potential qualitative interview participants 
will be asked to confirm that they understand the information provided, understand that participation is voluntary, 
and feel able to make an informed choice. All participants will be assured during the informed consent process that 
their decision to participate or not will not impact their relationship (i.e., services or employment) with their health 
system.  
 
2. Waiver of Informed Consent: 
• Waiver of Informed Consent. The trial is pragmatic in nature, assessing the impact of implementation strategies 

(i.e. Nudge vs. Nudge+) delivered to PCPs through minor adjustments to existing workflow delivered through 
the EHR. Changes to workflow are by necessity systematically applied to all PCPs within the practices. Further, 
these changes to workflow are being implemented as part of leadership commitment to deploying the SAFE 
Firearm program and EHR Nudges and Facilitation with data collection to allow for evaluation (i.e., SAFE 
Firearm will be considered standard of practice). Because PCPs will still be free to engage with parents as they 
see fit and the implementation strategies represent minimal risk to PCPs and parents, we have requested a 
waiver of informed consent for allowing EHR/Administrative data to be collected for Aims 1 and 3. This 
approach will also aid implementation integrity and generalizability by avoiding behavior changes related to 
observation (i.e., the Hawthorne effect). The PI has worked closely with the Nudge Unit in the past on similar 
pragmatic trials that have received this waiver of informed consent, and our study team has designed the study 
with their trials in mind. As such, we believe there are several reasons to justify why a waiver of informed 
consent is requested (and has been granted for similar studies at Penn). First, it is not feasible to consent every 
provider and parent. Second, if consent was obtained from providers and parents, they would know they were 
being studied and this could change their behavior. This could potentially disrupt the design of the study and 
make interpretation of the findings challenging. Third, clinicians are not forced to implement the SAFE Firearm 
program (which, as a reminder, is an evidence-based practice that is being implemented in both health systems) 
and parents are not forced to engage in a conversation with their provider and they are not forced to take a cable 
lock. In all aims, providers can choose to use their best clinical judgement when it comes to the SAFE Firearm 
program. This research involves no more than minimal risk to the participants and will not adversely impact the 
rights and welfare of participants. As described above, the waiver is essential to research as this research could 
not be practicably carried out without this waiver.   

 
• Waiver of Documentation of Consent for Online/Mailed/Phone Surveys. All surveys completed by parents 

(Aims 1 and 3) and PCPs (Aims 1 and 2) will be completed via phone, mail, or electronic platforms, and thus 
we are requesting waiver of written documentation of consent from the IRB. The required elements of informed 
consent will be described to the participant and, if they agree to participate, participants will consent by 
agreeing and proceeding to the electronic/phone survey. Mailed survey participants will be instructed to review 
the consent form before completing the survey. Only participants who agree will be able to proceed to the 
online/phone survey. Mailed survey participants will be instructed not to complete the survey until they have 
reviewed the consent form and decide to participate. For phone surveys, the required elements of consent will 
be described to the potential participant at the beginning of the survey, before any research questions are asked. 
If the participant verbally agrees to be complete the survey, the research staff who is conducting the interview 
will document the consent process. This research activity presents no more than minimal risk of harm to 
subjects and involves no procedures for which written consent is normally required outside of the research 
context. 
 

• Partial Waiver of Consent for Part 1 Parent Survey. For the one-question Part 1 parent survey, we will share a 
link to the consent form in the introductory message sent before the survey question text message or in the 
survey invitation sent via email or patient portal message. All the required elements of consent will be described 
to the participant. In the informed consent form, they will be instructed to review the consent form before 
completing the survey. The consent form will also indicate that their completion of the survey indicates their 
consent to participate in the research. This research activity presents no more than minimal risk of harm to 
subjects and involves no procedures for which written consent is normally required outside of the research 
context.  
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• Waiver of Documentation of Consent for Interviews. All interviews will be completed remotely and audio-
recorded. The required elements of consent will be described to the potential participant at the beginning of the 
interview, before any research questions are asked. If the interview participant verbally agrees to be 
interviewed, the research staff who is conducting the interview will document the consent process. This 
research activity presents no more than minimal risk of harm to subjects and involves no procedures for which 
written consent is normally required outside of the research context. 

 
• For the equity supplement, we also request a waiver of written documentation of informed consent (as 

described above) for the qualitative interview since the research presents no more than minimal risk of harm to 
subjects and involves no procedures for which written consent is normally required outside of the research 
context. The required elements of informed consent will be described over the phone or videoconference before 
any study activities occur. 

  
RESOURCES NECESSARY FOR HUMAN RESEARCH PROTECTION: 
Adequate facilities are available at Penn, Northwestern, HFH, and KPCO. The members of the research team are 
outlined in the application and include the Penn and Northwestern PIs, research investigators, full time research 
staff, and part time undergraduate research assistants. The entire team will be overseen by the PIs (Beidas, Linn). All 
personnel will complete required training before being granted access to any identifying information. This includes 
training on confidentiality through the CITI course. All Penn personnel will also sign confidentiality statements. 
These confidentiality statements will specify the procedures for reporting unintentional breaches in confidentiality to 
the PIs. The confidentiality statements also specify that violations of participants’ confidentiality, either 

unintentional or deliberate, may result in termination of hire. The PIs will conduct training with all research 
personnel regarding data, limits of confidentiality, maintaining confidentiality, and proper study procedures. 
Personnel from HFH,KPCO, and Northwestern sign similar confidentiality statements and undergo similar research 
training within their respective systems.   
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Protocol amendments 
 

Submission 
date 

Change(s) Details and rationale 

08 March 
2022 

Changing primary study outcome 
from parent-reported receipt of 
S.A.F.E. Firearm program (i.e., 
fidelity) to clinician-reported 
delivery of S.A.F.E. Firearm in 
the electronic health record (i.e., 
reach) and other minor protocol 
revisions ahead of trial launch. 

The protocol was updated in this modification to reflect the 
change in primary outcome. A detailed description of the 
rationale for the change in primary study outcome is described 
below in the Statistical Analysis Plan Summary of changes.  
 
Additionally, the protocol was updated in this modification to 
reflect final decisions and details for the study prior to trial 
launch: 

- Final number of clinics participating in the trial (N = 
30) after removal of clinics that no longer met 
eligibility criteria ahead of trial launch 

- Covariates included in covariate-constrained 
randomization of study clinics 

- Finalized measurement plan and measures to be 
included in a survey that collected secondary 
outcomes data from clinicians at participating study 
clinics  

The Data Safety and Monitoring Board approved of the 
primary outcome change and the full study protocol on 02 
March 2022. The study’s National Institute of Mental Health 

Program Officer also approved of the primary outcome change 
on 02 March 2022. These approvals were received and this 
modification to the protocol was submitted (8 March 2022) to 
the University of Pennsylvania Single Institutional Review 
Board prior to the trial’s launch on 14 March 2022. 

22 April 2022 Update protocol details related to 
administrative supplement award 
activities and analyses. 

This modification pertained to the administrative supplement to 
the award funding the main trial (R01 MH123491-02S1, PI 
Beidas). The administrative supplement procedures were 
included in the main trial’s IRB protocol. No changes 

pertaining to the main trial protocol were made as part of this 
modification. 

01 August 
2022 

Adding Northwestern University 
as a study site and updating the 
University of Pennsylvania Site PI 
listed in the study protocol. 

The study’s Principal Investigator, Rinad S Beidas, PhD, left 

the University of Pennsylvania and transitioned to a new 
position at Northwestern University on 01 September 2022. 
Thus, the University of Pennsylvania Site Principal 
Investigator was updated in the study protocol to study 
biostatistician Kristin A Linn, PhD. Northwestern University 
was also added as a relying site, as Dr. Beidas and her team 
continued to lead the study from Northwestern University. 
Finally, the protocol was updated to reflect that Dr. Beidas’ 

team would be (a) recruiting participants for a second survey 
that collected secondary outcomes data from clinicians at 
participating study clinics and (b) conducting qualitative 
interviews with study constituents. 

19 October 
2022 

Updating health system name in 
study protocol. 

One of the participating health systems changed its name; the 
protocol was updated with this new name. 

Updating data sharing and 
management details after the PI 
transitioned to Northwestern 
University. 

Data management protocols were updated to note that study 
data would be securely shared by the research team at the 
University of Pennsylvania to the research team at 
Northwestern University for data management and analysis, 
consistent with the terms detailed in an updated Data Transfer 
and Use Agreement that was executed between Northwestern 



PROTOCOL: Adolescent and child Suicide Prevention In Routine clinical Encounters (ASPIRE)   28 
 

University, the University of Pennsylvania, and the two 
participating health systems. 

Update protocol details related to 
administrative supplement award 
activities and analyses. 

This modification pertained to the administrative supplement to 
the award funding the main trial (R01 MH123491-02S1, PI 
Beidas). The administrative supplement procedures were 
included in the main trial’s IRB protocol. No changes 

pertaining to the main trial protocol were made as part of this 
modification. 

13 December 
2022 

Updating protocol with finalized 
plans for qualitative interviews. 

This is the final approved study protocol; no further 
changes were made for the duration of the trial. The full 
document is above.  
 
Qualitative interviews were conducted with clinicians, clinic 
change agents, and health system leaders after the active trial 
year ended. These interviews asked constituents about their 
experiences of and perspectives on S.A.F.E. Firearm and the 
implementation strategies, as well as needs for sustaining 
S.A.F.E. Firearm in the clinics and health systems long-term. 
The study protocol was updated with the finalized sampling 
and interview plan in preparation for launching the interviews 
(which began in May 2023). 
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Initial approved protocol 
Approved by the University of Pennsylvania Single IRB: 08 February 2022 
 
Social and Behavioral Sciences Human Research Protocol  
 
PRINCIPAL INVESTIGATOR:  
Rinad Beidas, PhD 
ADDRESS 
PHONE; EMAIL ADDRESS 
 
PROTOCOL TITLE: A comparative effectiveness trial of strategies to implement firearm safety promotion as a 
universal suicide prevention strategy in pediatric primary care 
 
INTRODUCTION AND PURPOSE:  
The number of young people dying by suicide continues to rise in the U.S.1,2 The risk for suicide death is much 
greater when there is an unlocked and loaded firearm in the home.3 Two lines of evidence indicate that pediatric 
primary care is an ideal setting for universal prevention to reduce firearm access and related suicide risk. First, most 
youth visit primary care each year.4 One study found that 77% of youth who died by suicide had accessed primary 
care in the prior year, with nearly 40% attending a visit within 4 weeks of death.5 Second, studies have found that 
programs deployed in primary care can increase safe firearm storage among parents.6-9 The most rigorous study 
tested Safety Check, found that parents in the intervention group increased safe firearm storage compared to the 
control group.6 These results led the American Academy of Pediatrics10 and National Academy of Medicine11 to 
recommend implementation of evidence-based safe firearm storage programs like Safety Check, but the core 
components of the program have yet to become routine clinical practice. Implementation research is urgently needed 
to realize the potential of this program,12-15 especially given that a simulation study found that even a modest 
increase in safe firearm storage could prevent up to 32% of firearm-related deaths in youth due to both suicide and 
accidents.16   
 
The current proposal builds on a previous NIMH-funded project (IRB number 824449) conducted in the Mental 
Health Research Network (MHRN), in which we interviewed 70 stakeholders, including pediatric clinicians, health 
system leaders, firearm safety experts, and parents who own firearms. We queried about needed adaptations to 
Safety Check, implementation barriers, and preferred implementation strategies guided by the Consolidated 
Framework for Implementation Research (CFIR), a leading implementation science framework.17-19 Adaptation 
recommendations included renaming the program (now called SAFE Firearm), removing the formal screening step 
and any documentation of firearm ownership in the electronic health record (EHR), and offering brief counseling on 
safe storage and cable locks to all families.17,18 The most frequent implementation strategy suggestion was to 
integrate the program into the EHR. Studies support the effectiveness and scalability of EHR approaches to make 
implementation of new practices more salient and part of workflow.20-22 Specifically, based on principles of 
behavioral economics, a well-designed EHR order set can ‘nudge’ clinician behavior.23 However, our interviews 
identified implementation barriers that may warrant additional strategies, including clinician comfort with the 
program and clinic workflow.19 Facilitation is an evidence-based implementation approach that focuses on building 
organizational capacity for improvement and directly targets the unique implementation barriers experienced by 
each clinic.24-26 We will answer: Is the less costly and scalable EHR-based ‘nudge’ powerful enough to increase 

implementation of SAFE Firearm or is more intensive and expensive facilitation needed to overcome 
implementation barriers? 
 
We will conduct a hybrid type III effectiveness-implementation trial with a longitudinal cluster randomized design 
to answer questions related to implementation strategy and program effectiveness. We will also apply mixed 
methods to investigate implementation strategy mechanisms. During the active implementation period, all 32 clinics 
in the two participating health systems will receive SAFE Firearm materials, including brief training in program 
delivery, cable locks, and the deployment of an EHR implementation strategy. Half of the clinics will be randomized 
to only receive the EHR implementation strategy (Nudge); the other half will be randomized to receive Nudge plus 1 
year of facilitation to target additional clinician and organizational implementation barriers (Nudge+). We will 
collect the primary implementation outcome for 6 months before exposure to condition and for 1 year following to 
allow for comparisons between (a) the active and pre-implementation periods and (b) the active and sustainment 
periods. Results will guide future efforts to promote firearm safety as a universal suicide prevention strategy. 
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EQUITY SUPPLEMENT PURPOSE:  
Prior to launching the full trial, we are piloting the delivery of the SAFE Firearm program in 2 clinics in each health 
system during a 1-month period. Pilot procedures will mirror the procedures described in the protocol and use the 
same parent survey instrument (more details are below). After the pilot, we will conduct this sub-study. Specifically, 
we will explore any signals of disparities and examine SAFE Firearm delivery by children’s medical complexity 

(per ICD-9 and -10 codes) and race/ethnicity. Because we anticipate that clinicians will provide helpful 
contextualization for the program that will be informative for facilitation for the program and for the broader 
literature on firearm safety counseling, regardless of whether we detect differences in program delivery, we will 
interview KPCO and HFHS clinicians who participated in the pilot to identify specific delivery barriers, and 
convene key stakeholders (e.g., facilitation leaders, pediatric leadership) for virtual meetings. We expect that this 
step will prime facilitation for trial launch. The goal of this sub-study is to learn more about barriers to delivering the 
SAFE Firearm program equitably to all patients, regardless of medical complexity and race/ethnicity, and to 
optimize facilitation to address disparities. 
 
An important note about what we are requesting the IRB to review as part of this protocol: Leadership within both 
health systems has agreed to deploy the Evidence-Based Program (i.e. SAFE Firearm) and the Implementation 
Strategies (i.e. EHR Nudges, Facilitation) within their respective systems. They also are in support of conducting the 
Research Activities (i.e. quantitative surveys, qualitative interviews, and EHR/Administrative data extraction) to 
learn more about the implementation of the SAFE Firearm program as well as about EHR Nudge and Facilitation 
strategies. We have described the SAFE Firearm program as well as the EHR Nudge and Facilitation strategies in 
this protocol for reference, but we are requesting IRB review and oversight of only the Research Activities. The 
SAFE Firearm program is evidence-based and the primary research question isn’t about effectiveness of this 

program but rather about implementation. Parents may receive SAFE Firearm during a pediatric primary care 
appointment and not participate in the research survey and vice versa. Requiring consent from participants to receive 
the SAFE Firearm program, EHR Nudge, and/or facilitation would make this implementation research study 
impossible to conduct because it would create undue bias and be overly burdensome on health systems. The 
program and strategies are low-risk, evidence-based, and prevention oriented, and ultimately the decision to deliver 
the SAFE Firearm program is left to the individual clinicians for each family. We are looking to answer pragmatic 
questions about the implementation strategies in a healthcare setting, i.e. is the less costly and scalable EHR-based 
‘nudge’ powerful enough to increase implementation of SAFE Firearm or is more intensive and expensive 

facilitation needed to overcome implementation barriers? The purpose of this study is not to establish SAFE Firearm 
as an effective program, because that has already been done, but rather to study which strategy improves clinician 
fidelity to the program in a healthcare setting (as reported by parents). 
 
OBJECTIVES: 
• Aim 1. Conduct a longitudinal cluster randomized trial to test the comparative effectiveness of two active 

implementation strategies, Nudge (EHR) vs. Nudge+ (EHR + facilitation).  
• Aim 2. To use mixed methods to identify implementation strategy moderators and mediators.  
• Aim 3. To examine the effects of SAFE Firearm on patient clinical outcomes.  
 
Primary outcome variables: 
• Aim 1. Parent-reported PCP fidelity 
• Aim 2. Staff-reported clinic adaptive reserve 
• Aim 3. Parent-reported firearm storage behavior 
 
Secondary/Other outcome variables (Moderators and mediators to be measured): 
• Aim 1. Reach, cable lock distribution, acceptability, cost 
• Aim 2.  

- Moderators: Clinic implementation climate and leadership, clinician attitudes to suicide prevention 
- Mediators: Clinician motivation, clinic adaptive reserve 

• Aim 3. Youth suicide attempts, deaths, and unintentional firearm injury and mortality 
 
BACKGROUND: 
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Youth suicide deaths are on the rise in the United States (U.S.). Firearms are a common and lethal method of suicide 
attempt. Reducing access to lethal means is a promising yet underused suicide prevention strategy.27 Firearms are a 
critical target of such efforts 28,29 given that they are present in one in three U.S. homes and these numbers are 
increasing in the wake of Covid-19.30 Recent research has found that only 3 in 10 firearm-owning families with 
children store all guns in their home in the safest manner: locked and unloaded. Approximately 4.6 million U.S. 
children (7%) live in homes in which at least one firearm is stored unlocked and loaded.31 Given that the presence of 
firearms in the home is a robust risk factor for suicide,32 safe storage of firearms in the home is imperative for 
reducing youth suicide attempts and death. Simulation research has found that even a modest increase in safe 
firearm storage could prevent as many as 32% of youth firearm deaths due to suicide and accidents.16 Thus, efforts 
to increase implementation of interventions to improve safe storage could save young lives nationally. 
 
The success of lethal means safety interventions in other settings highlights their potential value in primary care as a 
strategy to save young lives. Means safety interventions have been shown to be effective in specialty behavioral 
health,33 emergency departments,34 and in the community.35 While these efforts are important, primary care 
represents a critical opportunity for universal suicide prevention, as it has long served as the de facto mental health 
services system.36 For example, whereas only one third of youth receive mental health treatment in the year prior to 
a suicide attempt,37,38 four out of five youth who die by suicide visit primary care during that time period.37 Further, 
at least half of individuals who die by suicide with a firearm have no known psychiatric history,39,40 underscoring the 
importance of universal prevention. With 90% of youth visiting primary care annually41 and a high rate of primary 
care visits among youth who die by suicide in the year prior,42 primary care provides an excellent opportunity for 
universal firearm safety intervention. 
 
Safety Check is an evidence-based, pediatric primary care program targeting parental safe firearm storage as part of 
a bundle of violence prevention strategies.6 The program includes screening for firearms in the home, brief 
counseling around safe storage, and providing cable locks. A large clinical trial in 137 pediatric practices found that 
parents receiving Safety Check reported double the odds of safe storage (OR = 2.0, p < .011) compared to the control 
group. The intervention group showed a 10% increase in use of cable locks, while there was a 12% decrease in safe 
storage in the control group (p < .001). While these results led major professional organizations to recommend 
implementation of safe firearm storage programs like Safety Check, they have not been routinely implemented.14 
There are a number of potential explanations for slow uptake. One potential reason may be the fit of the program for 
primary care (i.e., program-setting fit).17 To investigate whether this might be the case and to increase our 
understanding of how best to implement Safety Check as a universal suicide prevention strategy, we conducted pre-
implementation work in two health systems, guided by CFIR.17 This work was particularly salient given that in the 
15 years since the Safety Check program was designed, there have been advances in implementation science and an 
increasingly sensitive national debate about firearms, including an evolving role of professional medical associations 
in advocating for firearm safety as a public health approach. Our preliminary work allowed us to gather key 
information about barriers and facilitators to the implementation of Safety Check in primary care as a universal 
suicide prevention strategy within the current national context, including primary care provider (PCP) attitudes 
about discussing firearm safety with parents and firearm stakeholders’ attitudes about PCPs raising this topic.14,18 
Recent work funded through a pilot grant from the FACTS Consortium, an NICHD-funded R24, has allowed us to 
incorporate stakeholder feedback from this previous work and additional pilot work to adapt Safety Check to 
increase its feasibility and acceptability. This has paved the way for adaptations to the program, now called SAFE 
Firearm, and the development of implementation strategies to be tested in the proposed trial.  
 
Implementation strategies informed by stakeholder input and behavioral economics have the potential to increase 
use of SAFE Firearm in routine pediatric practice. Behavioral economics focuses on the power of context and an 
individual’s limited resources (e.g., time, attention) in shaping decisions and behavior,43 thus allowing for the 
identification of common, predictable cognitive heuristics or shortcuts that people use in making decisions.44,45 
These heuristics can be accommodated and harnessed through choice architecture, which involves changing the 
environment to facilitate the desired evidence-based choice.46 One of the most powerful ways to use choice 
architecture to affect behavior is through nudges, which involve making subtle changes to the way that choices are 
presented.47 These approaches have been leveraged to change clinician practice in multiple areas of medicine20,48-50 
and have yielded promising effects when applied to mental health in our NIMH-funded P50 Penn ALACRITY 
Center (MPIs: Beidas, Mandell, Buttenheim).46 Nudges deployed through the electronic health record (EHR) have 
the capacity to prompt and shape medical decision-making in unobtrusive ways that do not disrupt workflow or add 
more tasks and have the potential to be effective and low-cost.20,22,51,52 Given that more than 90% of U.S. hospitals 
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use an EHR53 and that the highest rates of EHR adoption are in primary care,54 EHR implementation strategies are 
also scalable. At the same time, our stakeholder research revealed that additional, more intensive implementation 
strategies may be needed to maximize implementation success, particularly within the context of a sensitive topic 
such as firearm safety. 
 
The proposed research draws on multiple streams of evidence to maximize impact in the context of an urgent and 
sensitive topic and incorporates the latest advances in implementation science. Despite the promise, behavioral 
economics and implementation science approaches have not been systematically integrated and applied to suicide 
prevention. Merging these fields of study offers an opportunity to test the support needed for implementation of 
SAFE Firearm and will also provide unique insights into implementation of evidence-based practices in primary 
care more broadly. Testing these strategies in the context of a hybrid effectiveness-implementation trial will also aid 
in reducing youth suicide deaths. Additionally, despite the proliferation of conceptual frameworks55,56 and 
hypothesized determinants of practice within implementation science,57 little is known about which of the 
hypothesized determinants are causally related to implementation of evidence-based practices58,59 because very few 
trials test mechanisms or the processes responsible for change.60 Our analysis of implementation strategy 
mechanisms will be critical to understanding how the strategies work and key to future efforts to optimize the 
effectiveness and transportability of our approaches. We will also gather information on associated implementation 
strategy costs to inform national scale-up efforts. 
 
CHARACTERISTICS OF THE STUDY POPULATION: 
  
1. Target Population and Accrual: 
• Setting: all participants will be recruited from one of a maximum 41 pediatric clinics within two Mental Health 

Research Network (MHRN) systems (14 pediatric clinics within the Henry Ford Health System [HFHS] in 
Michigan; up to 27 pediatric clinics within Kaiser Permanente Colorado [KPCO] in Colorado). Both systems 
use the Epic Electronic Health Record (EHR) system. 

 
• Parents of youth seen in pediatric primary care (parents). We will include parents and/or legal guardians 

(referred to as parents going forward) at participating pediatric clinics who have a child aged 5-17 who attends a 
well visit. Please see the table below for our target enrollment numbers based on Research Activity and Study 
Period. 
- For the EHR/Administrative data extraction (i.e., which includes data from the EHR, VDW, and 

Administrative systems; see Data Collection section for more details), we anticipate HFHS and KPCO to 
pull data from 74,080 unique clinic encounters each year (based on health system numbers from 2018).  As 
such, we anticipate extracting data from about 37,040 clinic encounters in the 6-month pre-implementation 
period, 74,080 clinic encounters in the 1-year implementation period, and 74,080 clinic encounters in the 1-
year sustainment period. In order to make this number we will pull approximately 100,000 from KPCO and 
100,000 from HFHS.  

- For the parent surveys, we will recruit eligible participants from the extracted EHR/Administrative data 
each study period. We estimate a 31.58% response rate, with our main goal of 23,394 surveys during the 1-
year implementation period. We also hope to conduct 11,697 surveys in the 6-month pre-implementation 
period and 23,394 surveys in the 1-year sustainment period. 

 

Study Phase Pre-implementation 
(6 mo) 

Implementation 
(1 yr)  

Sustainment  
(1 yr) 

Total maximum 
enrollment  

EHR/Admin data 37,040 74,080 74,080 185,2001 
Survey data (31.58% response rate)2 11,697 23,394 23,394 58,4851 

1This is the total maximum enrollment (i.e. if all data came from unique patients at each period)   
2 The participants who complete the surveys will be identified from the EHR/Admin data above  

 
• Primary Care Providers (PCPs). There are currently 137 pediatric physicians and 14 non-physician PCPs (N = 

151) in the two systems. Two surveys will be administered to these PCPs: one during the 6-month pre-
implementation period (baseline survey) and one during the 1-year active implementation period 
(implementation survey). We expect response rates of 50% at each of these two time points, so our target 
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accrual for surveys is 151 PCPs. We will also purposively sample 24 of these PCP survey respondents to 
participate in a one-time qualitative interview.  
- Equity Supplement. We plan to identify up to 12 clinicians who engaged in the pilot at either Henry Ford 

Health System or Kaiser Permanente Colorado for qualitative interviews. The key attendees for our 
stakeholder meeting will include ASPIRE PI Beidas and Site PIs (N=3), facilitation leaders (N=6), and 
pediatric leadership (N=4). Note, we are not conceptualizing the stakeholder meeting as a research activity. 

 
• Health System Leaders (leaders). There are currently 20 health system leaders (i.e., clinic, department chiefs, 

and health plan directors) in the two systems. We expect response rates of 70% for our health system leader 
qualitative interviews per Aim 2, so our target accrual for interviews is 14 leaders.   

 
2. Key Eligibility Criteria: 
• Parents (Aims 1 and 3). Parents and/or legal guardians at participating pediatric clinics who have a child aged 5-

17 years who attends a well visit are eligible to participate in surveys per Aims 1 and 3. At least one parent must 
attend that well visit to be eligible. The parent must be at least 18 years old to participate. Lastly, at HFHS, 
parents who are not US residents or do not speak English will not be eligible to participate. There are no other 
exclusion criteria to optimize ecological validity. A small number of patients may be excluded who previously 
requested to not be outreached for research studies.  
 
To avoid erroneously making parents aware of their teen’s confidential visit at KPCO, parents of teens whose 

well-visits are tagged with a confidential diagnostic code (Z02.9) or the administrative type indicator of 
“Confidential Accounts – Do Not Use Insurance” by the clinician will not be eligible to participate in the 

survey. (Only youth ages 15-17 can have confidential visits or confidential diagnostic codes in the EHR.) Youth 
under 18 at HFHS always need parental permission for visits. The one exception is teen sexual health visits 
(which can be confidential), but these visits are not well-visits, and therefore we will not be contacting parents 
about them. Therefore, this issue of parents not being aware of their children’s well-visits cannot happen at 
HFHS.  

 
• PCPs (Aims 1 and 2). Pediatric physicians and non-physician PCPs employed within the participating pediatric 

clinics are eligible to participate in surveys per Aims 1 and 2. To be eligible for an interview per Aim 2, PCPs 
must have participated in at least one of the surveys.  
- Equity Supplement. To participate in interviews, individuals must be clinicians who participated in piloting 

procedures at either Henry Ford Health System or Kaiser Colorado.  
 

• Leaders (Aim 2). Health system leaders (i.e., clinic, department chiefs, and health plan directors) employed 
within the 2 health systems are eligible to participate in an interview per Aim 2.  

 
3. Subject Recruitment and Screening: 
• Parents (Aims 1 and 3). Parents who attend a well visit with a child aged 5-17 years will be eligible to 

participate in surveys per Aims 1 and 3. See Procedures section below for details about recruitment and 
enrollment.  

 
• PCPs (Aims 1 and 2). Leadership within both health systems has agreed to deploy these implementation 

strategies at their respective health systems. Half of the clinics will be randomized to receive only the EHR 
implementation strategy (Nudge), and the other half will be randomized to receive the EHR implementation 
strategy plus 1 year of facilitation to target additional clinician and organizational implementation barriers 
(Nudge+). All PCPs employed within the 41 pediatric clinics will receive either the Nudge or the Nudge+, and 
as such they will all be eligible to complete the baseline and active implementation surveys (per Aims 1 and 2). 
They will also be eligible to participate in an interview per Aim 2. See Procedures section below for details 
about recruitment and enrollment.  
- Equity Supplement. We will partner with each site’s principal investigators (PIs) to recruit interview 

participants and will send invitations by email.  
 
• Leaders (Aim 2). All leaders will be eligible to participate in an interview per Aim 2. See Procedures section 

below for details about recruitment and enrollment. 
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4. Early Withdrawal of Subjects: 
For Aim 1 (Nudge or Nudge+), we are requesting waiver of informed consent, so the option to early withdraw from 
this study is not applicable. For all surveys and interviews administered across aims, the steps to withdraw early 
from participation will be outlined during the consent process. See the Consent Process section below for more 
details.  
 
5. Vulnerable Populations:  
We are not targeting any vulnerable populations as part of this study.  
 
6. Populations vulnerable to undue influence or coercion: 
We will not be targeting participants who are likely to be vulnerable to undue influence or coercion. 
 
STUDY DESIGN: 
We will conduct a hybrid type III effectiveness-implementation trial with a longitudinal cluster randomized design 
to answer questions related to implementation strategy and program effectiveness. We will also apply mixed 
methods to investigate implementation strategy mechanisms. During the active implementation period, all 41 clinics 
in the two participating health systems will receive SAFE Firearm materials, including brief training in program 
delivery, cable locks, and the deployment of an EHR implementation strategy. Half of the clinics will be randomized 
to only receive the EHR implementation strategy (Nudge); the other half will be randomized to receive Nudge plus 1 
year of facilitation to target additional clinician and organizational implementation barriers (Nudge+). We will 
randomize clinics to the active implementation conditions, as cluster randomization is more appropriate for 
organization-level implementation strategies134 and because there is high potential for contamination if we were to 
randomize at the PCP level.135 To ensure balance across conditions, we will use covariate-constrained 
randomization.136 Covariates, weighted in order of importance, include health system (HFHS, KPCO), clinic 
characteristics (implementation climate, firearm activities already taking place, location [urban vs. non-urban]), and 
clinician characteristics (burnout).   
 
Based on historical precedent, we expect minimal staff turnover at the participating clinics during the study. If this 
does occur, we will follow procedures used in prior clinic-level cluster randomized trials, which involved brief 
training of new providers as part of their onboarding process at the clinic. 
 
EQUITY SUPPLEMENT STUDY DESIGN:  
Prior to launching the full trial, we are piloting the delivery of the SAFE Firearm program in 2 clinics in each health 
system during a 1-month period. Pilot procedures will mirror the procedures described in the protocol and use the 
same parent survey instrument. After the pilot, we will conduct this sub-study. Specifically, we will explore any 
signals of disparities and examine SAFE Firearm delivery by children’s medical complexity (per ICD-9 and -10 
codes) and race/ethnicity. SAFE Firearm delivery will be captured by the post-visit parent survey described in this 
protocol (below; see Parent Surveys [Aims 1 and 3]), which will be confirming receipt of the program; consistent 
with the primary outcome measure for the ASPIRE trial (as described in this protocol), parents must report “yes” to 

both program components (i.e., counseling and cable lock offer) to have received the program. Medical complexity 
will be determined by ICD-9 and -10 codes in the EHR, and race/ethnicity also be from the EHR (as described in the 
Data Collection section of this protocol). We will fit two separate inverse probability weighted GEE logistic 
regression models to analyze the data. We will use a parameter of 10% difference in program delivery for youth in 
either group of interest to explore further. Regardless of whether we detect differences in program delivery, we will 
conduct qualitative interviews with up to 12 participants from Henry Ford Health System or Kaiser Permanente 
Colorado to identify barriers to SAFE Firearm delivery. We will use the Health Equity Implementation Framework 
(HEIF) as a theoretical framework for the interviews, analysis, and interpretation of findings. The HEIF is a 
multilevel framework that assesses health equity determinants to identify factors that promote or hinder 
implementation of new interventions. The HEIF is well-suited for this inquiry given its explicit attention to the 
clinical encounter in which the intervention is delivered and emphasis on facilitation as essential process to address 
implementation problems, specifically disparities. Following analysis of the interview data, we will convene key 
stakeholders (e.g., facilitation leaders, pediatric leadership) for virtual meetings to optimize facilitation to address 
disparities. We will use existing, ongoing meetings with clinical stakeholders to gather feedback. Note that we are 
not conceptualizing stakeholder meeting as a research activity. 
 



PROTOCOL: Adolescent and child Suicide Prevention In Routine clinical Encounters (ASPIRE)   35 
 

Study Duration:  
We propose to conduct this project from 08/01/2020 through 06/30/2025, with human subject research activities 
starting no earlier than 01/01/2021 and data collection ending no later than 12/31/2024. After piloting procedures 
(planned for approximately April-May 2021 for parent survey pilot, and Fall 2021 [approximately October; duration 
of 1 month] for SAFE Firearm program pilot), we plan to start in July 2021 to collect data across all aims during a 6-
month pre-implementation period, a 1-year implementation period, and a 1-year sustainment period. We anticipate 
using the end of the project time to conduct analysis and prepare manuscripts.  
 
Equity Supplement Study Duration:  
S.A.F.E. Firearm piloting procedures will occur in Fall 2021 and last 1-month. We propose to conduct interviews 
from January 2022-February 2022 (approximately 6 weeks) and convene stakeholders during existing, ongoing 
virtual meetings in approximately February 2022.  
 
METHODS: 
 
1. Study Instruments: 
• Parent surveys (Aims 1 and 3). 

○ These surveys will be administered three times, during a 6-month pre-implementation period, a 1-year 
implementation period, and a 1-year sustainment period. The parent survey will consist of two parts: 

○ Part 1: One-question fidelity survey. To maximize response rate, we will only ask one question of parents; 
we are prioritizing the fidelity (Aim 1) questions. Half of parents will receive each fidelity question 
(regarding the clinician discussing firearm storage with them or being offered a cable lock). The survey will 
be sent via a text message that the parent can respond directly to with their multiple-choice response. We 
will use Twilio and REDCap for this text messaging (consistent with how text messaging for REDCap 
surveys has been done for this and other studies in the health systems; both are approved for use in the 
HFHS and KPCO health systems and are HIPAA compliant). Responses will not be stored by Twilio and 
will be directly stored in REDCap. We will also recruit parents to participate in the one-question survey via 
email and/or patient portal message. For both, we will send a survey link for the parents to complete the 
survey in REDCap. Finally, we will offer participants the option to respond to the one-question survey 
directly over email. For this method, the survey question will be sent in the body of the email and 
participants will be instructed to reply via email with the number corresponding with their response. 
Language alerting patients not to send confidential or identifying information in their email response will 
be included with the email survey message. 

○ Part 2: Based on our learnings about response rates from piloting our recruitment procedures, we are 
pivoting to collect our primary outcome (Part 1 survey) to maximize response rate. Then, we will collect 
other secondary outcomes via the longer survey (Part 2, described below), understanding that the response 
rate will be lower for this second survey. After recruiting parents for the one-question survey (Part 1), we 
will invite them to participate in the longer parent survey (Part 2). We anticipate Part 2 parent surveys will 
take about 1-3 minutes for parents to complete.  
- Aim 1 measures will ask questions about PCP fidelity to the two steps of the SAFE Firearm program 

(whichever question was not answered during Part 1; e.g. did your child’s PCP talk to you about 

firearm safety, did your child’s PCP offer you a cable lock?). Aim 1 measures may also include 

questions about acceptability of the SAFE Firearm program and parents’ reactions to the firearm 

discussions with providers. 
- Aim 3 measures will ask questions about firearm storage behavior (e.g. if they took a cable lock, if all 

firearms are stored with a gun lock on them, if bullets are stored separate from all firearms, etc.).  
- For NIH reporting purposes, we will also collect parent demographics (e.g., gender, race, ethnicity); 

disclosure of this information will be optional. 
 
• PCP surveys (Aims 1 and 2). We anticipate PCP surveys will take about 15 minutes for PCPs to complete. Two 

surveys will be administered: one will be completed during the 6-month pre-implementation period (baseline 
survey) and one will be completed during the 1-year active implementation period. Each of the surveys will 
include questions related to some or all of the following constructs below:   
○ Aim 1 measures will ask questions about acceptability and use of the SAFE Firearm program and of the 

implementation strategies. PCPs will also be offered the opportunity to disclose whether they are firearm 
owners; we will make it clear that disclosure is entirely voluntary.  
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○ Aim 2 moderator measures will ask questions about PCP attitudes and experiences (e.g., attitudes towards 
firearm counseling, burnout).  

○ Aim 2 mediator measures will also ask about PCP attitudes and experiences (e.g., clinic-level adaptive 
reserve and PCP motivation to implement SAFE Firearm). 

○ Demographic questions 
 
• PCP and Leader interviews (Aim 2). We anticipate interviews with PCPs and leaders will last about 30 minutes. 

These interviews will be administered once, during the sustainment period. Development of the interview 
guides will be guided by the Consolidated Framework for Implementation Research (CFIR) and will ask 
questions about other additional mechanisms through which implementation strategies might operate (e.g. 
clinician self-efficacy, psychological safety).  
○ Equity Supplement. We will use a semi-structured interview guide to conduct interviews. The interview 

guide is based on the HEIF, with domains specific to recipients (patient and provider factors), clinical 
encounter, and organizational level. The interview guide will include several questions, e.g., “During this 

pilot period, how did you prioritize SAFE Firearm delivery?”; “How do you prioritize preventative 

counseling in the clinical encounter?”; “How did patients’ medical needs impact SAFE Firearm delivery?” 

The guide will be structured to ensure consistent data collection and piloted. 
 

 
2. Administration of Surveys and/or Process:  
• Parent surveys (Aims 1 and 3). Parents will be asked to complete surveys up to 2 weeks following their 

completed well child visit. Parents will be contacted for the survey based on which contact method(s) are 
preferred and have been shown to work in previous research at each health system. For Part 1 (one-question 
survey), parents will be asked the survey question directly via text message and/or email (and they will respond 
with their multiple-choice answer) and/or will be invited via email and/or patient portal message to access the 
one-question survey via a REDCap link. For Part 2 (longer parent survey; after the Part 1 survey), parents will 
receive a message that will invite them to complete a brief survey via KPCO/HFHS REDCap, a secure, web-
based application for collecting and managing survey data that can be completed via computer or mobile 
device. Parents will be contacted via phone, email, text message, online patient portal (e.g., My Chart) message, 
and/or mail, sent by research specialists employed by their respective health system. We will contact parents 
using these various methods for Parts 1 and 2 over the course of approximately 3-6 weeks. We will stop 
contacting parents after they have completed the survey, if they opt-out of subsequent recruitment, or once 
approximately 4-6 weeks have passed since their well visit. Participants contacted by phone will have the option 
to complete the survey verbally over the phone and participants contacted by mail will have the option to 
complete a mailed version of the survey. For Part 1, parents will not be compensated for participating. For Part 
2, participants will be eligible for an incentive via lottery for survey completion (e.g., $100 gift card). Note that 
parents who receive the Part 2 survey via mail to complete and return to us will also be sent a consent form to 
review along with their completed survey. Participants will be informed that they should not complete the 
survey until they have read the consent form. Parents who receive the Part 1 survey via text message will be 
sent a link to the consent form in the introductory text message before the survey question. For people 
participating in Part 1 via email or patient portal message, a link to the consent form will be included within the 
invitation message. The Part 1 survey consent form indicates that participants should review it before 
completing the survey, and completion of the survey indicates their consent to participate. 

 
• PCP surveys (Aims 1 and 2). PCPs will be asked to complete surveys 2 times: once during the pre-

implementation period (baseline survey) and once during the implementation period (implementation survey). 
They will be contacted via phone and email by the PIs and/or research specialists from their respective health 
systems and by research specialists on the Penn team using the Dillman Tailored Design Method. We have used 
this method in prior survey research with clinical staff. Surveys will be administered via Penn’s REDCap. If 

allowed by their respective systems, PCPs will receive $20 e-gift cards or an altruistic gift ($20 donation to a 
suicide prevention charity on their behalf) at each time point they complete a survey.  

 
• PCP and Leader interviews (Aims 2). PCPs and leaders will also be asked to engage in a brief qualitative 

interview. We will purposively sample PCP survey respondents (equally distributed across health system and 
randomized arm), to obtain more detailed information from those demonstrating high and low SAFE Firearm 
fidelity. We will oversample for PCPs who chose to self-report firearm ownership on the survey. Additionally, 
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we will interview all leaders who agree to participate. If allowed by their respective systems, PCPs and leaders 
will receive $25 for interview participation. Data management will be decided between HFHS/KPCO/Penn 
once a management plan has been finalized.  

 
o Equity Supplement. A trained research coordinator or team member will administer the one-time qualitative 

interview to participants verbally over the phone, or through videoconferencing software if the participant 
prefers. The interview will be audio-recorded. Demographics and audio recordings will be entered into and 
stored on REDCap, and transcribed interview data will be loaded into Nvivo (see Data Management section 
below for more details). Based on what is allowed at each health system, participants will receive a $50 
electronic gift card (or if no gift card is permitted for research study incentives by the health system, we will 
send a personalized thank you email). We anticipate the interview will take about 25-30 minutes to 
complete.  
 

The virtual stakeholder meetings will not be audio-recorded. The purpose of these meetings is to present our 
findings and identify opportunities to optimize facilitation prior to trial launch. Note that we will conduct these 
activities during a portion of existing, ongoing meetings with stakeholders. As currently conceptualized, the 
stakeholder meetings are not a research activity as no data will be collected for research purposes – the stakeholder 
feedback is meant to simply inform the design of the facilitation strategy. If the research team decides they want to 
collect any research data during these stakeholder meetings, we will submit a modification to the IRB outlining our 
research procedures and any applicable documents prior to implementing.  
 
3. Data Management: 
A Data Use Agreement will be established between University of Pennsylvania and the two health systems in 
partnership with Penn’s Office of Research Services and the respective offices at the two health systems.  
 
At the University of Pennsylvania, we will use secure, encrypted servers to host the data and conduct the analysis to 
minimize the risk of breach of data and confidentiality. The Penn Medicine Academic Computing Services 
(PMACS) will be the hub for the hardware and database infrastructure that will support the project. The PMACS 
provides a secure computing environment for a large volume of highly sensitive data, including clinical, genetic, 
socioeconomic, and financial information. PMACS requires all users of data or applications on PMACS servers to 
complete a PMACS-hosted cybersecurity awareness course annually, which stresses federal data security policies 
under data use agreements with the university. The curriculum includes Health Insurance Portability and 
Accountability Act (HIPAA) training and covers secure data transfer, passwords, computer security habits and 
knowledge of what constitutes misuse or inappropriate use of the server. We will implement multiple, redundant 
protective measures to guarantee the privacy and security of the participant data. All investigators and research staff 
with direct access to the identifiable data will be required to undergo annual responsible conduct of research, 
cybersecurity, and HIPAA certification in accordance with University of Pennsylvania regulations. Data will be 
stored, managed, and analyzed on a secure, encrypted server behind the University of Pennsylvania Health System 
(UPHS) firewall. All study personnel that will use this data are listed on the Penn IRB application and have 
completed training in HIPAA standards and the Collaborative IRB Training Initiative (CITI) human subjects 
research. Data access will be password protected. Whenever possible, data will be de-identified for analysis. 
 
Equity Supplement Data Management: 
All data management will be overseen by Dr. Beidas. Quantitative data management for the pilot data is consistent 
with procedures documented here in the protocol. Demographic data from the qualitative interviews will be entered 
into Research Electronic Data Capture (REDCap), a HIPAA-compliant web-based survey platform which is 
supported by the Penn Medicine Academic Computing Services (PMACS). REDCap provides secure, web-based 
applications that are flexible enough to be used for a variety of types of research, provide an intuitive interface for 
users to enter data and have real time validation rules (with automated data type and range checks) at the time of 
entry. These systems offer easy data manipulation with audit trails for reporting, monitoring and querying patient 
records, as well as an automated export mechanism to common statistical packages (SPSS, SAS, Stata, R/S-Plus). 
REDCap servers are housed in a local data center at the University of Pennsylvania and all web-based information 
transmission is encrypted. REDCap was developed specifically around HIPAA Security guidelines.  
 
Audio recordings from the interviews will be digitally recorded and stored in REDCap. Audio recordings will be 
sent to TranscribeMe, a professional transcription service. TranscribeMe services include multiple safeguards 
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designed to protect the privacy and security of personal health information, along with utilizing workers specifically 
cleared to work with this type of sensitive information. TranscribeMe maintains crowd worker teams that are vetted, 
trained, and authorized to work on content containing PHI/PII.  Data submitted to TranscribeMe is stored on servers 
located inside secure, dedicated Microsoft Azure data centers, with state-of-the-art physical and online intrusion 
prevention measures in place. Data is submitted and maintained through a secure file transfer protocol (SFTP) 
platform that has been set up specifically for HIPAA compliance. The service limits the amount of internal staff that 
has access to customer data within this SFTP only to essential personnel. Transcripts will be loaded into Nvivo 
qualitative data analysis software for management and analysis. Qualitative analysis is described in the Statistical 
Analysis section below.  
 
A number of procedures will be utilized to ensure confidentiality of participant data. First, all qualitative interview 
participants will be assigned a random ID number. This ID number will be used on all data collected from 
participants. The names that correlate to those ID numbers will be kept separate, i.e. identifiable data will be stored 
in one file and de-identified research data will be kept in a separate file.  Given COVID-19 and the geographic 
spread of our participants (e.g., Colorado, Michigan), this study is designed to be deployed remotely and virtually. 
The key linking ID numbers to participant names will only be kept in REDCap. Only the research team outlined in 
this application will have access to the participant’s identifiable data. Electronic records (e.g., digital audio files) 
will be stored in REDCap as well as on a PMACS HIPAA-compliant server. All requests to use the data will be 
reviewed by Dr. Beidas. Any data files provided to other individuals will be de-identified and contain only the 
random ID numbers. Participants will be notified of the above procedures during informed consent.  
 
4. Management of Information for Multi-Site Research where a Penn Investigator is the Lead Investigator of a 
Multi-Site Study:  
Dr. Rinad Beidas (Penn) is the lead investigator of this multi-site study. All data will be collected from the two 
health systems, securely transferred to Penn, where it will be managed and analyzed. All reporting will be in line 
with the Penn IRB’s reporting requirement of unanticipated problems involving risks to participants or others. The 
two health system have requested and received from their IRBs approval to cede to the Penn IRB which serves as 
the Single IRB for this project, and an IRB Authorization Agreement will be established once this protocol is 
reviewed and approved by the Penn IRB. We have outlined below each institution involved in this project and their 
respective responsibilities:  
 
• University of Pennsylvania (Penn). The project team at Penn will provide scientific and administrative oversight 

of the proposed project and all project-related activities coordinated by the investigative teams at each site. 
They will lead the training in facilitation at both sites and provide ongoing support to facilitators at each site. 
They will also lead the qualitative data collection, management and analysis. The Penn site will oversee the data 
analysis and interpretation of findings.   

• Henry Ford Health System (HFHS). The project team at HFHS will oversee the following activities at the 
participating clinics within their health system: the dissemination of SAFE Firearm program materials to 
clinics, brief clinician training, the build of the Epic SmartLists, and facilitation provided to clinics randomized 
to the Nudge+ condition. They will also coordinate the collection of all quantitative data from parent and 
clinician participants and ensure safe data storage using REDCap. 

• Kaiser Permanente Colorado (KPCO). The project team at KPCO will oversee the following activities at the 
participating clinics within their health system: the dissemination of SAFE Firearm program materials to 
clinics, brief clinician training, the build of the Epic SmartLists, and facilitation provided to clinics randomized 
to the Nudge+ condition. They will also coordinate the collection of all quantitative data from parent 
participants and ensure safe data storage using KPCO’s REDCap. They will coordinate with Penn for 
quantitative data collection (surveys) from PCPs which will be stored in Penn’s REDCap and qualitative 

(interview) data collection from PCPs and health system leaders.  
 
5. Subject Follow-up: 
If it is decided that we will follow-up with participants, we will submit a modification and outline our 
reconsenting plan as necessary.  
 
STUDY PROCEDURES: 
 
1. Detailed Description: 
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Program and Implementation Strategies. Leadership within both health systems has agreed to deploy 
implementation strategies at their respective health systems, including the SAFE Firearm program, Nudge 
implementation strategy (EHR SmartList), and Nudge+ implementation strategy (EHR SmartList plus facilitation) 
and thus our assessment is that they are not human subject research activities. As a reminder, half of the clinics will 
be randomized to receive the Nudge implementation strategy and the other half will receive the Nudge+ 
implementation strategy. We have provided a brief description of the program and two implementation strategies 
below for context.  
• SAFE Firearm program. SAFE Firearm is an adapted version of Safety Check, which included: (a) screening 

for firearms; (b) brief counseling based on a motivational interviewing approach; and (c) offering cable locks. 
Our adapted program maintains the mechanisms of the original Safety Check program (i.e., counseling and 
offering a cable lock) but incorporates stakeholder feedback and principles from behavioral economics to 
further enhance the program. SAFE Firearm will include: (a) brief PCP counseling provided to all parents 
(without screening or documentation of ownership in the EHR) using motivational interviewing about safe 
firearm storage; and b) offering cable locks to all parents.  

• Nudge. Clinics randomized to the Nudge implementation strategy will receive the EHR SmartList only. During 
the study’s preparation phase, the project teams at HFHS and KPCO will work with their respective pediatric 

clinic leadership and Epic information technology specialists to refine the design and functioning of our EHR 
SmartList, and to prototype and pilot it to ensure it is consistent with current workflow to be as unobtrusive as 
possible, consistent with typical practices in the respective health systems. SmartLists are pre-defined lists of 
choices that users can select using their mouse or keyboard and are particularly helpful for documenting values 
that a PCP is required to use repeatedly, thus saving time and keyboard strokes. We will add a SmartList to the 
standard Well Child Visit workflow to serve as a reminder and allow for tracking of SAFE Firearm 
implementation. For example, the PCP may be required to select a value from a drop-down list to indicate 
whether they provided the SAFE Firearm program to the family or offered a cable lock. This Smart List will 
remain turned “on” during the implementation period through the sustainment period. Clinics will be 

responsible for making their own decisions about storage and distribution of firearm locks.  
• Nudge+. Clinics randomized to the Nudge+ implementation strategy will receive the Nudge implementation 

strategy (as described above) as well as facilitation. Facilitation is external support delivered by health system 
employees not employed within the clinic site. It will be offered for 12 months to each clinic, in keeping with 
other implementation trials. We will use a train-the-trainer model to train facilitators at HFHS and KPCO to 
ensure they achieve facilitator core competencies with an eye toward implementation of SAFE Firearm. This 
may also involve sending key facilitators to a training around how to successfully implement facilitation. The 
role of the facilitator is to engage with study clinics, to assist each clinic in setting change and performance 
goals around the implementation of SAFE Firearm, and to troubleshoot implementation barriers. Our approach 
to facilitation was informed by established facilitation manuals (i.e., Veteran Health Affairs QUERI facilitation 
manual and AHRQ practice facilitation manual) and includes six stages. First, facilitators will engage in a pre-
implementation readiness assessment for each clinic to identify potential implementation barriers and to 
develop relationships with stakeholders. Second, facilitators will hold kick-off meetings that signal the formal 
launch of the implementation strategy activities that include identifying where in the workflow SAFE Firearm 
can be implemented. This includes when SAFE Firearm will be delivered during the well-child visit, who in the 
clinic will be responsible for storing the cable locks, where the locks will be stored, and other workflow-related 
matters. Third, in the first 3 months of the active implementation period, facilitators will work with clinics 
around goal setting and metrics related to SAFE Firearm. During this period, the facilitator will conduct 
onsite/virtual visits to engage with practice leadership and PCPs once a month. In this phase, facilitators will 
also start to develop a sustainment plan in collaboration with stakeholders. Fourth, in months 3-9, the 
facilitators will engage in active implementation efforts based upon barriers assessed in the pre-implementation 
readiness phase as well as barriers that emerge as PCPs and clinics begin implementing. This includes 
established implementation strategies such as Plan-Do-Study-Act cycles and audit and feedback. All activities 
will be tracked via established logs to ensure the ability to understand which strategies are delivered and for 
implementation fidelity purposes. Fifth, in months 9-12, facilitators will engage in continued efforts to maintain 
gains and begin to enact the sustainment plan developed in the kick-off meeting. Sixth, in month 12, facilitation 
activities will complete and the clinics will transition to the formal maintenance period. Throughout the course 
of the active implementation period, facilitators will offer expert consultation (i.e., 2 webinars and technical 
assistance via email and phone as needed); and regular peer-to-peer calls supported by facilitators where clinics 
can share their experience. 
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Timeline Year 1 Year 2 Year 3 Year 4 Year 5 
Quarter 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
Study planning ● ● ● ●                 
PCP surveys (Baseline)     ● ●               
PCP surveys 
(Implementation)         ●            

Facilitation       ● ● ● ●           
EHR Nudge       ● ● ● ● ● ● ● ●       
Parent surveys (Aims 1 and 
3)     ● ● ● ● ● ● ● ● ● ●       

Lock Distribution & Cost 
Data (Aim 1)      ● ● ● ● ● ● ● ● ● ●       

EHR/Admin Data collected 
(Aims 1 & 3)     ● ● ● ● ● ● ● ● ● ●       

PCP and Leader interviews 
(Aim 2)           ● ● ● ●       

Blue refers to the pre-implementation period; green refers to the active implementation period; gray refers to the 
sustainment period 
 
The above Timeline outlines the procedures and project periods. As described in the Target Population and 
Accrual section above, participants will include parents, PCPs, and leaders within 41 pediatric clinics across two 
health systems (HFHS and KPCO). Parents will be asked to complete surveys 1-week following their completed 
well child visit to collect fidelity and acceptability (both Aim 1) and firearm storage behavior (Aim 3). PCPs will be 
asked to complete surveys at two time points (Aims 1 and 2): pre-implementation (baseline survey) and during 
active implementation (implementation survey). Logs will be collected from clinic staff to collect clinic-level data 
related to cable lock distribution and cost (Aim 1) and EHR data will be collected to measure reach (Aim 1) and 
youth suicide attempts, deaths, and unintentional firearm injury and mortality (Aim 3). We will conduct qualitative 
interviews during the sustainment period with a subset of PCPs and leaders (Aim 2). 
 
Equity Supplement Procedures: The Penn interview team will work with the ASPIRE Site PIs at Henry Ford Heath 
System and Kaiser Permanente Colorado to identify potential participants who engaged in piloting procedures. The 
site PIs and/or Penn team will reach out via email with an invitation to participate. If clinicians are interested in 
participating, the interview team will schedule a date and time that is convenient to conduct a qualitative interview 
by phone or videoconferencing if the participant prefers. During the call but before the interview begins, the 
interview team will obtain consent (see Informed Consent section below for more details). The interview will not 
take place if the participant does not provide informed consent. The interview will be audio-recorded. Based on what 
is allowed at each health system, participants will receive a $50 electronic gift card (or if no gift card is permitted for 
research study incentives by the health system, we will send a personalized thank you email). After analyzing the 
interviews, we will use existing, ongoing meetings with clinical stakeholders to gather feedback on our findings. We 
will present our findings, which will allow stakeholders to select specific strategies (e.g., collaborative problem-
solving) within facilitation to target disparities in SAFE Firearm delivery. We expect that this step will prime 
facilitation for trial launch and increase the likelihood of equitable outcomes. 
 
2. Data Collection: 
• Quantitative Survey Data and Qualitative Interview Data. The research teams at HFHS and KPCO will work 

with their respective health systems to obtain necessary contact information to complete data collection. KPCO 
and HFHS will outreach their respective health system parents for quantitative (survey) data collection by 
phone, email, text message, electronic patient portal (e.g., My Chart), and/or mail to recruit them to participate 
in quantitative surveys with outreach frequency consistent with their health system policy. The research team at 
Penn will work with the research teams at HFHS and KPCO to contact PCPs and Leaders at both health systems 
by phone or email to invite them to participate in quantitative data collection (surveys) and qualitative 
interviews. During all recruitment activities with all potential participants, the research teams will make clear 
that participation in the research project is 100% voluntary and not mandatory. We will also ensure that leaders 
are aware that they cannot mandate that employees of their health system or that patients participate and that 
any involvement (or decision not to participate) in the proposed work will not have an adverse impact on their 
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employment or care. All language used during the consenting process will thoroughly describe the procedures 
to be followed in the study. All language used during the consent process, surveys, and interview guides will be 
submitted to the oversight IRB prior to use. Surveys will collect information on clinician demographics and 
clinician specialty. See Administration of Surveys and/or Process section above for additional details.  

 
• Cost Data. Cost will be measured using a pragmatic method to capture all resources needed to deploy Nudge 

and Nudge+ so that decision makers can have the information they need to take this approach to scale within 
their respective systems. Cost data will be collected from all clinics who are receiving the SAFE Firearm 
program (which, as a reminder, is not a human subject research activity and will be implemented across all 
clinics) using Excel templates collected from clinics on a monthly basis. These cost data will not include any 
identifiable information about any research participants and thus we believe the collection of this cost data is 
not human subject research.  

 
• EHR/Administrative Data (which includes data from the EHR, VDW, and Administrative Data). By virtue of 

being a part of the Mental Health Research Network (MHRN), both health systems deposit EHR and claims 
data into a virtual data warehouse (VDW). The VDW overcomes privacy concerns using a distributed data-
model with standard variable definitions across systems, enabling research on large datasets without the need to 
share identifiable health information. We will collect the number of parent-youth dyads who receive the 
program from the VDW (i.e., reach). As part of this project, we will also utilize child medical records, claims, 
and administrative data extracted from the local VDW and EHR, as well as other existing health records (e.g., 
State Mortality records) and administrative databases. Although we expect our groups to be balanced with 
respect to patient and clinician characteristics, we may also extract the below data elements as relevant 
covariates at multiple time points over the course of the project. If we would like to collect data beyond the five 
years of this grant, we will communicate our plan to the IRB prior to collection.  
○ Healthcare Utilization: Inpatient, ER, and outpatient visits, procedures (identified using CPT codes) and 

diagnoses (identified using ICD codes) including but not limited to psychiatric diagnoses, diagnoses 
indicating probable or possible suicide attempt, injury or poisoning, and other medical diagnoses.  Dates of 
utilization, procedure and diagnoses will also be collected. Any 42 CFR Part 2 covered data will be 
collected and used in compliance with those requirements 

○ Pharmacy Data: Ordered and filled prescriptions, including dates 
○ Patient Reported Outcomes Data: Patient reported outcome measures recorded in the EHR (e.g., PHQ, 

GAD-7) 
○ Enrollment: types of insurance coverage, dates of enrollment and unenrollment 
○ Demographics: age, sex, race/ethnicity, census block variables (e.g., income, educational attainment), 

patient language 
○ State or National Mortality Data: date and cause of death 
○ Well-visit firearm safe storage and cable lock documentation  

 
3. Genetic Testing: 
n/a 
 
4. Use of Deception: 
n/a 
 
5. Statistical Analysis: 
• Aim 1 Analysis. Our power analyses are based upon the primary implementation outcome of fidelity, consistent 

with best practices for hybrid type III trials.61 All other implementation outcomes are secondary. Our sample 
sizes for the project are determined by the fixed number of parent-youth dyads, PCPs, and pediatric clinics 
within our two health systems. Data are clustered within health system, clinic, and PCP. We expect that a 
maximum of 38,989 parents of youth will be eligible to participate each year, and expect to include data from 
151 PCPs, within 41 clinics. Based on a 31.58% response rate to parent surveys, we anticipate obtaining parent-
reported PCP fidelity ratings from 23,394 parents during the one year active implementation period. We base 
our power calculations on our study design and prior research from our group demonstrating that current PCP 
use of the SAFE Firearm program components are 28% for brief counseling on safe firearm storage and 2% for 
offering cable locks.14 We used the PASS power calculation program,62 assuming an estimate of an ICC of .07 
for explained variance among both PCPs and clinics,63 and conclude that we will have 80% power to detect 



PROTOCOL: Adolescent and child Suicide Prevention In Routine clinical Encounters (ASPIRE)   42 
 

small effects of the less intensive implementation condition (Nudge) on fidelity (Cohen’s d = 0.25 and 0.29, 
respectively).64 Alpha is set at .05 (two-tailed). A small to moderate effect is reasonable to expect based on prior 
research demonstrating that EHR nudges using active choice approaches produce effects in this range.51 
Because the clinics will be our unit of randomization, it was not necessary to account for the health system ICC 
in the power analysis. We will account for any differences between health systems by weighting health system 
the strongest in our covariate constrained randomization. Also, we will conduct a sensitivity analysis that 
controls for health system as a fixed effect in our analyses and will explore whether intervention effectiveness 
varies significantly by health system. Our approach is consistent with similar work that has been published in 
leading medical journals (i.e., Navathe et al., 2019, JAMA, Sharma et al., 2019, JAMA Oncology).  In Aim 1, 
the primary dependent variable is fidelity. For each observation period (pre-implementation, active 
implementation, sustainment) and for each implementation condition (Nudge, Nudge+), we will describe the 
proportion of parents who reported having received the program with fidelity. We will calculate fidelity using 
three binary outcomes: received counseling (yes/no), offered lock (yes/no), both (yes/no). We will then conduct 
separate models. In the first set of models, we will examine whether the odds of receiving components of SAFE 
Firearm increased more between the pre-implementation and active implementation periods in the Nudge+ 
group compared with the Nudge group. In the second set of models, we will repeat the analysis using the active 
implementation and sustainment periods. The fixed effects in the model will include implementation condition 
(Nudge, Nudge+), time (pre-implementation, active implementation, sustainment), and their interaction; the 
magnitude and statistical significance of the parameter estimate for the interaction term will be of primary 
interest. Given the nested data (i.e., parent-youth dyads nested within PCPs; PCPs nested within clinics; clinics 
nested within health systems), analyses will rely on 3-level logistic mixed effects regression models for fidelity 
as a dichotomous implementation outcome.65,66 Linear mixed effects regression will be used to model 
continuous secondary outcomes (e.g., acceptability). For all models, our independent variable of interest will be 
a binary indicator of implementation condition assigned at the clinic level. All analyses will be conducted using 
MPlus to appropriately estimate multilevel regression models.67 Although we expect our groups to be balanced 
with respect to patient and PCP characteristics, we will consider including the following variables, extracted 
from the VDW, as relevant covariates: health system (HFHS, KPCO); youth demographics (age, gender, race 
and ethnicity, patient language); PCP demographics (specialty/degree, gender, year graduated from medical 
school); and public census data (socioeconomic indicators for patients based on geocoded patient addresses). In 
sensitivity analyses, we will examine each set of models separately by health system to account for structural 
differences in how care is delivered within the two systems. Sex and race/ethnicity, drawn from the EHR and 
survey, will be added to all models as fixed effects to account for the potential role they may play in 
implementation strategy and intervention effectiveness. We will also investigate whether sex moderates the 
effects of the implementation strategies. Given the potential high non-response to the parent survey following 
the visit, we will use inverse probability weighting to adjust for parental survey non-response (Skinner, 2011). 
Specifically, inverse probability weighting allows us to use patient, clinician, and clinic information from the 
EHR about both respondents and non-respondents to assign larger weights to survey responses from participants 
who are under-represented in the sample. For example, if we find that parents who are ethnic and/or racial 
minorities have a lower response rate than parents who are not ethnic and/or racial minorities, inverse 
probability weighting would give more weight in the analysis to survey responses from parents who are 
ethnic/racial minorities. 

 
• Aim 2 Analysis. Quantitative analysis. For our 2-2-1 mediation analyses, we will have approximately 76 PCPs 

and 20 clinics per study arm. Using the PASS power calculation program,62 we anticipate these sample sizes 
will yield sufficient power to detect a moderate indirect effect (Cohen’s d = .44) through the clinic-level 
mediator (i.e., clinic adaptive reserve). We assume there will be a large effect of the strategy on the mediator 
and of the mediator on the outcome based on previous research.68 This is a conservative estimate because the 
calculation does not account for the additional power that will be gained due to the three measurement time-
points for each PCP. We will conduct exploratory analyses to investigate intrinsic and extrinsic motivation as a 
mediator. Mediation will be tested using the product of coefficients approach for multilevel mediation 
analysis,69-71 which we have used in previous studies.72 In this approach, the total effect of the implementation 
strategy is parsed into direct and indirect effects associated with the mediator. We will test each mechanism in a 
separate 2-2-1 mediation model.  Path “a” represents the effect of the implementation strategy (Nudge, Nudge+) 
at the clinic level on the clinic-level mediator (i.e., clinic adaptive reserve). Path “b” represents the relationship 

between the clinic-level mediator (i.e., adaptive reserve) and the three binary fidelity outcomes (counseling, 
cable lock, both). We will calculate change in fidelity for each of the three time-points using the 6 month period 
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preceding each survey administration. An unbiased estimate of the mediated effect is derived via the product of 
the “a” and “b” paths (i.e., a*b) from these analyses.70,71,73 We will test the statistical significance of the 
mediated effects using the joint significance test.74 We will use Monte Carlo simulation methods to derive 
confidence intervals.74-77 We will repeat this model for our exploratory mediator, motivation. Moderators of the 
strategies’ effects will be tested separately by adding terms for each moderator and its interaction with the 

implementation strategy to the Aim 1 models only during the active implementation period. These models will 
estimate the conditional relationships between the implementation strategies and implementation outcomes 
across different values of the putative moderators. Qualitative analysis and mixed methods. Text answers from 
open-ended questions with parents from Aim 1, and digitally recorded and transcribed interviews with PCPs 
and leaders on the mechanisms of the implementation strategies, will be loaded into NVivo qualitative data 
analysis software. Analysis will be led by the research team guided by an integrated approach,78 which outlines 
a rigorous, systematic method for analyzing qualitative data using an inductive and deductive process of 
iterative coding to identify recurrent themes, categories, and relationships. We will ensure at least 80% 
interrater reliability amongst our coders (we will have at least two). The structure of our mixed methods 
approach is sequential (quantitative data is collected before qualitative data and quantitative data is weighed 
more strongly than qualitative; QUAN>qual). The function is of complementarity (to elaborate upon the 
quantitative findings to understand the how of implementation), and the process is connecting (having the 
qualitative data set build upon the quantitative data set).79 To integrate the quantitative and qualitative results, 
we will follow guidelines for best practices in mixed methods80 as well as our previous experiences with mixed 
methods implementation research.81-84 

 
• Aim 3 Analysis. We do not include a power analysis because in a hybrid type III effectiveness-implementation 

trial, power is based on implementation outcomes.61 We note that we will not be powered to detect reductions in 
youth suicide attempts, deaths, and unintentional firearm injury and mortality given very low prevalence. 
However, we will conduct exploratory analyses using the same modeling techniques described in Aim 1 to 
assess the impact of the implementation conditions on parent-reported firearm storage behavior, youth suicide 
attempts, deaths, and unintentional firearm injury.  
 

• Equity supplement Analysis: For analysis of the pilot data, we will fit two separate inverse probability weighted 
GEE logistic regression models to analyze the data. We will use a parameter of 10% difference in program 
delivery for youth in either group of interest to explore further.  For analysis of the clinician interviews, we will 
use rapid qualitative analytic techniques, specifically structured summaries and matrix displays. We will begin 
analysis by systematically condensing the data (i.e., transcripts, field notes) to create an inventory of the most 
contextually meaningful data segments and quotations for each data collection episode. We will develop a 
structured template with key domains (i.e., clinical encounter, patient factors) to standardize the capture of 
interview content and increase the accessibility of the data. After all interviews are transformed onto structured 
templates, we will then transfer the summary points into a matrix, which will expedite recognition of 
similarities, differences, and trends across participants. We will use the matrix to develop barriers for program 
delivery.  

 
RISK/BENEFIT ASSESSMENT: 
 
1. Risks:  
There are minimal risks to participants in this trial. The SAFE Firearm program is being implemented at both health 
systems. The program could increase the time PCPs spend with parents discussing firearm storage. However, 
shared-decision making is a high priority and evidence-based practice for pediatric primary care and increased time 
on this topic is likely valuable. In prior studies, nudges in the EHR were associated with minimal burden on PCPs. 
There is a risk of breach of data and confidentiality, however we described the precautions in place to securely 
manage this data in the Data Management section of this protocol.   
 
Equity Supplement Risks: Same as described above. Potential harms to participants are minimal and there are no 
known physical, financial, or legal risks to participating in the study. However, interview participants will be asked 
about their perspectives of the implementation of SAFE Firearm in their health system. Participants may feel 
temporarily uncomfortable while participating in the interview. Dr. Beidas is a licensed clinical psychologist with 
extensive experience conducting qualitative research in community settings, and she will be available to speak with 
any participants who feel unduly distressed and make appropriate referrals as needed. An additional potential risk is 
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the potential for loss of confidentiality. Participants may disclose personal sensitive information during interviews. 
All information shared during interviews will be kept private and confidential except in the case that disclosure is 
required by law. An exception to confidentiality is if a participant were to report child abuse or neglect, or if they 
report significant suicidal or homicidal ideation or intent to the research team. Any information about child abuse or 
intent to harm self or others will be reported to authorities, as required by law. No identifiable information that 
participants provide will be shared with any individuals outside of the study procedures outlined in this protocol. 
During the consent process, potential participants will be told about the alternative to participation (i.e. to not 
participate), and that they can withdraw at any time without penalty and can request their data be destroyed by 
submitting a written request to the research team. Potential participants will also be told that their decision to 
participate will not affect services or employment. This information is also outlined in the consent form.  
 
2. Benefits: 
Parents, PCPs, and leaders will receive no direct benefits from participating in this study. Participants who enroll in 
this trial will benefit from the knowledge that they are contributing in an important way to potentially furthering 
scientific knowledge about reducing firearm access and related suicide risk. Both health systems included in our 
study indicated that they would adopt this approach if we can demonstrate its effectiveness in this trial, suggesting 
the sustainability of the proposed work. Furthermore, the evidence and insights generated can be taken to scale in 
the MHRN which includes 14 healthcare systems which are closely integrated. The knowledge gained on how to 
implement a program like SAFE Firearm could be applied to other pediatric primary care settings and implemented 
at other health systems. 
 
Equity Supplement Benefits: Participants may find satisfaction in sharing their perspectives with our research team 
as their feedback will be used to inform our facilitation implementation strategy. Their feedback may help the 
research team better understand perspectives about the barriers to implementation. The ratio of risks to benefit is 
reasonable given the importance of the information to be gleaned by this research. 
 
3. Subject Privacy: 
Privacy will be given utmost consideration and is highly valued in the proposed research. No research activities 
involve any direct interaction with subjects that would pose risk to their privacy.  
 
Equity Supplement Subject Privacy: Privacy will be given utmost consideration and is highly valued in the proposed 
research. Participants will complete the interview over the phone or by videoconferencing if the participant prefers, 
and so can elect where they take the phone call; the interview will be in a private location where no one can 
overhear the content.   
 
4. Subject Confidentiality: 
Confidentiality refers to the subject’s understanding of, and agreement to, the ways in which identifiable information will 

be stored and shared.   
 
How will confidentiality of data be maintained?  Check all that apply. 
 

 Paper-based records will be kept in a secure location and only be accessible to personnel involved in the 
study. 

 Computer-based files will only be made available to personnel involved in the study through the use of 
access privileges and passwords. 

 Prior to access to any study-related information, personnel will be required to sign statements agreeing 
to protect the security and confidentiality of identifiable information. 

 Whenever feasible, identifiers will be removed from study-related information.  
 A Certificate of Confidentiality will be obtained, because the research could place the subject at risk of 

criminal or civil liability or cause damage to the subject’s financial standing, employability, or liability. 
 A waiver of documentation of consent is being requested, because the only link between the subject and 

the study would be the consent document and the primary risk is a breach of confidentiality.  (This is not an 
option for FDA-regulated research.)  

 Precautions are in place to ensure the data is secure by using passwords and encryption, because the 
research involves web-based surveys.   
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 Audio and/or video recordings will be transcribed and then destroyed to eliminate audible identification 
of subjects.  

 Other (specify):     
 
To protect participant confidentiality, only the research team outlined in this application will have access to review 
identified research records. Confidentiality will be protected to the fullest extent allowable under the law. See the 
Data Management section for more details.  
 
For data that needs to be transmitted, it will be done through a Penn-approved secure encrypted file transfer solution 
as is described in Penn IRB’s Guidance on Electronic Data Protection Requirements for Research Involving the Use 

of PHI. Records will not be released without the participant’s consent unless required by law (e.g., imminent risk of 

harm to self suspected) or court order. When results of the research are presented at scientific meetings or published, 
no identifying information will be included. 
 
All identifiable data, including the master list linking identifiers to the ID number and recordings, will be destroyed 
in 2030, five years after the award period ends.  
 
5. Protected Health Information 
Full details regarding data sharing and data management regarding PHI and PII is outlined in the data sharing and 
management appendix.  
 
6. Compensation:  
• Parent surveys (Aims 1 and 3). Parent participants for Part 1 of the parent survey will not receive compensation. 

Parent participants for Part 2 will be eligible for an incentive (i.e., $100 e-gift card) via lottery for survey 
completion. 

• PCP surveys (Aims 1 and 2). If allowed by their respective system, PCP participants will receive $20 e-gift 
cards or we will make an altruistic gift ($20 donation to a suicide prevention charity on their behalf) each time 
they complete a survey.   

• PCP and leader interviews (Aim 2). If allowed by their respective system, PCP and leader participants will 
receive a $25 e-gift card for participating in an interview.  
○ Equity supplement: Based on what is allowed at each health system, participants will receive a $50 

electronic gift card (or if no gift card is permitted for research study incentives by the health system, we 
will send a personalized thank you email).. 

 
7. Data and Safety Monitoring: 
Diligent data and safety monitoring will be conducted by the PI and research team at Penn, HFHS, and KPCO 
throughout the conduct of this study. This monitoring plan includes tracking participant safety and demographics, 
monitoring the safety of data, and monitoring and appropriately reporting adverse event activity. The PI and 
appropriate co-investigators will review data collected to ensure that no study findings warrant immediate 
intervention. We believe this research poses no greater than minimal risk and have proposed a monitoring plan that 
reflects this risk level.  
 
The PI will be responsible for oversight of potential adverse events. An adverse event (AE) is any untoward medical 
occurrence in a subject during participation in the clinical study. We anticipate two potential types of AEs that could 
be directly related to study participation. These include distress experienced with regard to research participation 
and breach of confidentiality and privacy. With regard to the former, we have protocols in place that include 
conferring with the PI (who is a licensed clinical psychologist) or a staff psychologist. With regard to the latter, we 
have appropriate safeguards to reduce risk of breach of confidentiality and privacy. As we are not legally mandated 
by any child access prevention law to disclose or report firearm storage practices, we do not anticipate AEs related 
to participants sharing information about their firearm storage practices with our research team. Additionally, we 
will defer to the respective health systems’ procedures and policies related to any suicidal thoughts and/or behaviors 
identified during the course of this project. We appreciate the sensitive topic of discussion, and are committed to 
taking the appropriate steps if any unanticipated problems are identified during the course of this project. Otherwise, 
any risks related to additional potential AEs are not expected because the program, implementation strategies, and 
assessments pose minimal risk to subjects.  
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All members of the research team who will be involved in the design and conduct of the study must receive 
education in human research subjects protection from a training program that is approved by a properly constituted 
independent Ethics Committee or Institutional Review Board. The PI will be responsible for ensuring project faculty 
and staff have the equipment and training required to protect privacy and confidentiality and will monitor and 
document that these individuals are properly certified. If new senior/key personnel and staff become involved in the 
research, documentation that they have received the required education will be included in the annual progress 
reports.  
 
The Penn IRB will serve as the IRB of record for any external ethics review boards or IRBs applicable to 
researchers from other institutions who may have access to human research subjects identified data (i.e. HFHS, 
KPCO). 
 
DSMB. Additionally, we have convened a three-member DSMB from faculty outside of the three institutions 
involved in this project (Penn, HFHS, KPCO). DSMB composition includes the following: (1) a health services 
researcher with expertise in health systems and collection of data through EHR, (2) a biostatistician with expertise in 
longitudinal analysis, field trials, and clinical trial data, (3) an implementation research expert and firearm 
researcher. The DSMB will be an independent group of experts charged with reviewing study data for data quality 
and integrity, adherence to the protocol, participant safety, and study conduct and progress. They will also make 
determinations regarding study continuations, modifications, and suspensions/terminations. DSMB members will be 
independent from any professional or financial conflict of interest with the research project and/or study 
investigators. The DSMB will meet at least once yearly via phone conference calls for the duration of the project. 
The DSMB will elect a Chair to moderate the meetings. At the initial meeting, the DSMB will review and approve 
all study protocols before study initiation to ensure participant safety. Protocols will include formal procedures for 
reporting and tracking all adverse reactions to the NIH and IRBs; tracking progress in the study; and identifying any 
need for premature termination of the protocol. At subsequent meetings, the DSMB will be provided with summary 
study progress reports and adverse events. The DSMB will provide a summary report following each meeting. We 
will not require the DSMB to conduct interim analyses of data prior to the end of the study.  
 
8. Investigator’s Risk/Benefit Assessment: 
This study presents minimal risk that is balanced by the potential benefits of the research to society. This assessment 
is consistent for the equity supplement. 
 
INFORMED CONSENT: 
 
1. Consent Process: 
We are requesting a waiver of written documentation of consent (see below) from the Penn IRB for participants who 
agree to participate in the surveys (parents, PCPs) and/or interviews (PCPs, leaders). Because surveys will be 
completed via REDCap or phone and interviews will be conducted remotely, we will not have an opportunity to 
collect a signed copy of the consent form. We will not collect signed consent forms from participants who complete 
the parent survey via mail; these participants will receive a consent form to review before completing the survey. In 
the consent form and the introductory letter that they receive in the mail with the survey, they will be instructed that 
their completion and returning of the survey will be considered their consent to participate in the research study. 
 
For the REDCap, mailed, and phone surveys, the required elements of informed consent will be described to the 
participant and, if they agree to participate, participants will consent by agreeing and proceeding to the electronic 
survey, completing the survey and returning it to the research team by mail, or providing verbal consent for surveys 
completed over the phone. Only participants who agree will be able to proceed to the online/verbal survey. 
Participants who complete the mailed survey will be explicitly instructed in both the mailed letter that accompanies 
the survey and the consent form that their completion of the survey is considered their consent. Additionally, the 
letter specifies that they should not complete the survey before reviewing the consent form and deciding to 
participate. For participants who complete the survey over the phone, a member of our research team will conduct 
informed consent remotely. We will review the required elements of informed consent and answer any questions the 
potential participant might have. Potential participants will be encouraged to ask questions about the project. 
Participants will be provided with a copy of the IRB approved consent document for their records. If they agree to 
participate, the research team will document the consent process in REDCap.  
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For the interviews, a member of our research team will conduct informed consent remotely. We will review the 
required elements of informed consent and answer any questions the potential participant might have. Potential 
participants will be encouraged to ask questions about the project. Participants will be provided with a copy of the 
IRB approved consent document for their records. If they agree to participate, the interview team will document the 
consent process in REDCap.  
All potential participants will be informed that participation is voluntary and provided with the information that they 
need to make an informed choice. We will provide contact information to all potential survey respondents in case 
they have any questions before, during, or after completing the survey. Potential interview participants will be asked 
if they have any questions and if they agree to participate before any research questions are asked.  All participants 
will be informed that that their decision to participate or not will not impact their relationship (i.e., services or 
employment) with their health system. 
 
For the equity supplement, we are also requesting a waiver of written documentation of consent from the IRB for 
participants who agree to participate in the qualitative interview. Due to the Covid-19 pandemic and the geographic 
spread of participants (e.g., Colorado, Michigan), we have decided to conduct these interviews by phone or 
videoconference to minimize risk posed to participants and to our research team. Because these meetings will be 
conducted by phone or videoconference, we will not have an opportunity to collect a signed copy of the consent 
form. A member of our interview team will conduct informed consent for qualitative interview participants over the 
phone or videoconference. We will review the required elements of informed consent and answer any questions the 
potential participant might have. Potential participants will be encouraged to ask questions about the project. 
Participants will be offered a copy of the IRB approved consent form for their records. If they agree to participate, 
the interview team will document the consent process in REDCap. All potential qualitative interview participants 
will be asked to confirm that they understand the information provided, understand that participation is voluntary, 
and feel able to make an informed choice. All participants will be assured during the informed consent process that 
their decision to participate or not will not impact their relationship (i.e., services or employment) with their health 
system.  
 
2. Waiver of Informed Consent: 
• Waiver of Informed Consent. The trial is pragmatic in nature, assessing the impact of implementation strategies 

(i.e. Nudge vs. Nudge+) delivered to PCPs through minor adjustments to existing workflow delivered through 
the EHR. Changes to workflow are by necessity systematically applied to all PCPs within the practices. Further, 
these changes to workflow are being implemented as part of leadership commitment to deploying the SAFE 
Firearm program and EHR Nudges and Facilitation with data collection to allow for evaluation (i.e., SAFE 
Firearm will be considered standard of practice). Because PCPs will still be free to engage with parents as they 
see fit and the implementation strategies represent minimal risk to PCPs and parents, we have requested a 
waiver of informed consent for allowing EHR/Administrative data to be collected for Aims 1 and 3. This 
approach will also aid implementation integrity and generalizability by avoiding behavior changes related to 
observation (i.e., the Hawthorne effect). The PI has worked closely with the Nudge Unit in the past on similar 
pragmatic trials that have received this waiver of informed consent, and our study team has designed the study 
with their trials in mind. As such, we believe there are several reasons to justify why a waiver of informed 
consent is requested (and has been granted for similar studies at Penn). First, it is not feasible to consent every 
provider and parent. Second, if consent was obtained from providers and parents, they would know they were 
being studied and this could change their behavior. This could potentially disrupt the design of the study and 
make interpretation of the findings challenging. Third, clinicians are not forced to implement the SAFE Firearm 
program (which, as a reminder, is an evidence-based practice that is being implemented in both health systems) 
and parents are not forced to engage in a conversation with their provider and they are not forced to take a cable 
lock. In all aims, providers can choose to use their best clinical judgement when it comes to the SAFE Firearm 
program. This research involves no more than minimal risk to the participants and will not adversely impact the 
rights and welfare of participants. As described above, the waiver is essential to research as this research could 
not be practicably carried out without this waiver.   

 
• Waiver of Documentation of Consent for Online/Mailed/Phone Surveys. All surveys completed by parents 

(Aims 1 and 3) and PCPs (Aims 1 and 2) will be completed via phone, mail, or electronic platforms, and thus 
we are requesting waiver of written documentation of consent from the IRB. The required elements of informed 
consent will be described to the participant and, if they agree to participate, participants will consent by 
agreeing and proceeding to the electronic/phone survey. Mailed survey participants will be instructed to review 



PROTOCOL: Adolescent and child Suicide Prevention In Routine clinical Encounters (ASPIRE)   48 
 

the consent form before completing the survey. Only participants who agree will be able to proceed to the 
online/phone survey. Mailed survey participants will be instructed not to complete the survey until they have 
reviewed the consent form and decide to participate. For phone surveys, the required elements of consent will 
be described to the potential participant at the beginning of the survey, before any research questions are asked. 
If the participant verbally agrees to be complete the survey, the research staff who is conducting the interview 
will document the consent process. This research activity presents no more than minimal risk of harm to 
subjects and involves no procedures for which written consent is normally required outside of the research 
context. 
 

• Partial Waiver of Consent for Part 1 Parent Survey. For the one-question Part 1 parent survey, we will share a 
link to the consent form in the introductory message sent before the survey question text message or in the 
survey invitation sent via email or patient portal message. All the required elements of consent will be described 
to the participant. In the informed consent form, they will be instructed to review the consent form before 
completing the survey. The consent form will also indicate that their completion of the survey indicates their 
consent to participate in the research. This research activity presents no more than minimal risk of harm to 
subjects and involves no procedures for which written consent is normally required outside of the research 
context.  

 
• Waiver of Documentation of Consent for Interviews. All interviews will be completed remotely and audio-

recorded. The required elements of consent will be described to the potential participant at the beginning of the 
interview, before any research questions are asked. If the interview participant verbally agrees to be 
interviewed, the research staff who is conducting the interview will document the consent process. This 
research activity presents no more than minimal risk of harm to subjects and involves no procedures for which 
written consent is normally required outside of the research context. 

 
• For the equity supplement, we also request a waiver of written documentation of informed consent (as 

described above) for the qualitative interview since the research presents no more than minimal risk of harm to 
subjects and involves no procedures for which written consent is normally required outside of the research 
context. The required elements of informed consent will be described over the phone or videoconference before 
any study activities occur. 

  
RESOURCES NECESSARY FOR HUMAN RESEARCH PROTECTION: 
Adequate facilities are available at Penn, HFHS, and KPCO. The members of the research team are outlined in the 
application and include the PI, research investigators, full time research staff, and part time undergraduate research 
assistants. The entire team will be overseen by the PI. All personnel will complete required training before being 
granted access to any identifying information. This includes training on confidentiality through the CITI course. All 
Penn personnel will also sign confidentiality statements. These confidentiality statements will specify the procedures 
for reporting unintentional breaches in confidentiality to the PI. The confidentiality statements also specify that 
violations of participants’ confidentiality, either unintentional or deliberate, may result in termination of hire. The PI 
will conduct training with all research personnel regarding data, limits of confidentiality, maintaining 
confidentiality, and proper study procedures. Personnel from HFHS and KPCO sign similar confidentiality 
statements and undergo similar research training within their respective systems.   
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