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Abstract
Persistently elevated suicide risk among U.S. service members, coupled with reliance on primary care clinics as a key point of contact for psychosocial concerns in an integrated healthcare delivery system, underscores the need for scalable approaches for suicide prevention. One solution to help fill this need is through digital mental health interventions. However, engagement with self-directed digital mental health tools is consistently low and further compounded by high average attrition rates and low overall treatment adherence, with most falling well below fifty percent. The current study explored the acceptability, usability, feasibility, and safety of Aviva, a scalable self-directed digital treatment add-on for suicide prevention in an integrated military healthcare system. Overall, results indicate Aviva as a feasible, acceptable, and usable scalable alternative for suicide prevention, with engagement, adherence and persistence rates comparable to TAU, and easily exceeding observed national averages with similar digital apps. No major safety concerns were identified during implementation. 
ClinicalTrials.gov ID: NCT06318962
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Introduction
Engagement rates with digital mental health self-directed tools are consistently low, and are routinely coupled with high attrition rates, low treatment module adherence, poor treatment persistence, and overall poor real-world adaptation1-4.  These challenges raise concerns about their potential safety and overall feasibility as scalable treatment alternatives with more severe clinical problems, particularly elevated suicide risk1-4. When digital options are used as either a treatment add-on or primary treatment option for problems like suicide risk, engagement, adherence, and persistence are ultimately linked to eventual safety and outcomes indicative of overall efficacy1-4. The persistence of elevated suicide risk in the U.S. military over the last several decades has resulted in the need to explore the feasibility and safety of scalable digital options and treatment add-ons5. 
	The suicide rate among U.S. servicemembers remains elevated relative to age- and gender-adjusted rates in the general population and, is arguably one of the most significant health challenges facing military servicemembers today5-8. Of particular concern is evidence indicating that nearly half of servicemembers who die by suicide visit a specialty mental health clinic in the months immediately preceding their death9. However, these contacts reflect a broader pattern of healthcare utilization within the military system, in which primary care plays a critical role. Findings suggest servicemembers are more likely to seek help for psychosocial problems in primary care clinics than in traditional mental health care settings, probably secondary to perceived stigma associated with seeking mental health care10. Thus, primary care is most often the last point of healthcare contact for servicemembers immediately prior to suicide deaths and suicide attempts by military personnel9, a finding also observed in non-military samples11. Unfortunately, the majority of those who die by suicide after seeking healthcare services have visited a primary care setting rather than specialty mental health clinics and denied suicidality when evaluated12. 
How to best to leverage accessibility and high utilization rates of primary care in suicide prevention efforts across the full integrated healthcare continuum continues to be among the most perplexing challenges for military suicide prevention efforts. This challenge is further compounded by a lack of effective and scalable, suicide-specific interventions that can be delivered across the integrated healthcare spectrum, particularly for individuals struggling with elevated suicide risk and who are hesitant to engage in traditional mental health care. 
	Over the last several decades, several psychosocial treatments and clinical interventions have been identified as more effective than others at reducing suicidal ideation and related behaviors, with Brief Cognitive Behavioral Therapy for Suicide Prevention (BCBT-SP) consistently reducing post-treatment suicide attempts rates compared to treatment as usual (TAU) across multiple randomized clinical trials (RCT)13-17. With respect to digital adaptations, a recent meta-analysis and systematic review also found cognitive behavioral therapies as more effective when suicide-specific outcomes are targeted18-19. The largest effect sizes observed are for therapies that directly target processes known to drive suicide risk, including suicidal thoughts, motivation to die, and related behaviors (i.e., suicide attempts, interrupted suicide attempts)13-17. BCBT-SP has been demonstrated as effective at reducing post-treatment suicide attempt rates across five separate RCTs, with two of those RCTs specific to active-duty military. While evidence supporting the efficacy of the full BCBT-SP protocol continues to grow, subsequent adaptations with abbreviated protocols have yielded comparable reductions in suicide attempts in non-military populations, including adult psychiatric outpatients and adults receiving inpatient psychiatric care15-16.  Overall, BCBT-SP has strong evidence of efficacy across multiple clinical trials, with consistent significant reductions in post-treatment suicide risk relative to treatment as usual15-16.
Scalable digital options and treatment add-ons like BCBT-SP hold unique promise for military suicide prevention, with implementation possible across the full integrated healthcare system. Although some have highlighted the promise and potential of mobile applications as scalable alternatives to reduce suicidal ideation18-19, available evidence supporting their effectiveness in preventing suicidal behaviors remains noticeably limited19. The lack of evidence for effectiveness is compounded by high attrition and poor adherence rates for digital mental applications. The 2024 VA/DoD Clinical Practice Guideline20 acknowledges the potential benefits of scalable digital interventions for reducing suicidal ideation but emphasizes the lack of sufficient evidence to support their effectiveness in preventing suicide-specific outcomes. Currently available and scalable digital applications include iBobbly, Virtual Hope Box, BlueIce, and Therapeutic Evaluative Conditioning, but the empirical findings to date are mixed. There have been some positive outcomes—such as reductions in depression, distress, and self-harm—but their overall efficacy has proven modest, and none have provided evidence of efficacy with respect to suicide-specific outcomes like reducing suicidal ideation or attempts19. Among these, Virtual Hope Box is the most frequently used with military servicemembers despite limited evidence demonstrating its efficacy in reducing suicidal ideation or behavior19. 
These gaps highlight a need for digital approaches that are suicide-specific and evidence-based. A digital adaptation of BCBT-SP, Aviva, was developed for use with individuals who have attempted suicide and/or are experiencing serious suicidal thoughts. As a scalable digital option, Aviva has potential for implementation across the full continuum of healthcare settings, including primary care. The smartphone app was developed as a platform for delivering BCBT-SP with fidelity to the original treatment protocol13, incorporates the core treatment components of the full BCBT-SP protocol, and is easily accessible through Apple (iOS 11 or higher) and Android (OS 8.1 or higher) platforms. An unpublished, open-label, single-group Phase I clinical trial of Aviva supported initial feasibility, usability, safety, and tolerability, with preliminary findings also suggesting good potential for clinical efficacy. 
[bookmark: _heading=h.mhs4q19r8bn3][bookmark: _heading=h.hi5q5ata992j]Study Aims and Hypotheses. This paper describes the usability, acceptability, and feasibility from an ongoing two-arm, randomized clinical trial (RCT; N= 295 to date) examining the overall efficacy of a digital adaptation of BCBT-SP (Aviva) as a treatment as usual (TAU) add-on in an integrated military healthcare system for U.S. servicemembers reporting suicidal ideation and/or suicide attempts. Initial evidence during implementation has raised no safety concerns. An analysis of clinical efficacy utilizing suicide-specific outcomes (i.e., suicidal ideation and attempts) will be reported after completion of full trial enrollment. The current manuscript focuses solely on usability, acceptability, and feasibility of Aviva among individuals at elevated risk for suicide. It was hypothesized that (1) available evidence would support the overall usability and acceptability of Aviva as a digital option and treatment add-on for servicemembers reporting elevated suicidality in an integrated military healthcare system; (2) patterns of use and engagement data would demonstratthe feasibility of Aviva as a scalable treatment alternative for those experiencing elevated suicidality in primary care settings; and (3) initial results raise no safety concerns for Aviva as a scalable digital intervention for suicide risk across an integrated military healthcare system. 
Methods
	This study is part of a larger collection of five studies within an umbrella project organized through The Ohio State University College of Medicine entitled Augmenting Suicide Prevention Interventions for Service Members (ASPIS), which includes a consortium of investigators focused on the assessment, treatment, and clinical interventions targeting the prevention of suicide. 
[bookmark: _heading=h.1c6dex4wkyrg]Study design. The current study is a two-arm RCT examining the efficacy of a digital self-directed therapeutic, Aviva, as a treatment add-on to TAU compared to TAU alone across an integrated military healthcare system including three primary clinics, and emergency department, an outpatient behavioral health clinic, and an inpatient psychiatric facility at a U.S. military installation, Fort Carson, Colorado21. The baseline assessment and intervention take place at three primary care clinics and an outpatient clinic at Fort Carson. Follow-up assessments are conducted in person, via phone, or through telehealth sessions, depending on the availability of participating servicemembers, and administered by trained and blinded evaluators. The study design and CONSORT participant flow diagram is presented in Figure 1, including participants enrolled and randomized to date. At time of reporting, 295 participants have enrolled, with a total enrollment goal of 350 for adequate power. The required sample size was estimated assuming a range of mean values and variances for suicidal ideation scores based on our previous trials, a two-tailed α=.05, and an estimated 20% attrition. Results indicated a sample size of N=350 (175 per arm) provides 85.1% power to detect a clinically meaningful reduction in suicidal ideation scores (d>0.3) (i.e., assuming mean SSI scores of 20% less severe as a marker of clinically meaningful change using previous studies as a guide). 
Treatment Conditions. Participants are randomly assigned to one of two treatment conditions: (1) Aviva, delivered as an add-on to TAU or (2) the TAU-only control, which routinely includes safety planning and lacks other components of BCBT-SP22. Random assignment was determined by the ASPIS core data management group. Soldiers who meet inclusion criteria are randomized to either Aviva or control using a stratified randomization algorithm designed to balance participants across both conditions based on the following variables of interest: gender, severity of suicidal ideation, and history of suicide attempt. To prevent the possibility that research staff could unwittingly manipulate participant assignment to treatment, a computerized randomization technique is used. Because the Aviva app is intended as a supplement to standard mental healthcare (as opposed to a replacement for standard mental healthcare), all participants receive medical and mental healthcare as it is typically provided by the military healthcare system. Therefore, participants in both groups will receive suicide-focused interventions as recommended by the VA/DoD Clinical Practice Guidelines20, with safety planning being among the most frequent for those engaged in TAU. The full BCBT-SP protocol is available elsewhere13-18.
Aviva. Following the completion of informed consent procedures, participants assigned to the Aviva app group download the app onto their smartphones and enter a unique one-time access code required to create a user account. This access code is provided by the research clinician. Participants have the option of using a biometric feature such as face recognition and/or a fingerprint to quickly access Aviva. Participants then complete the onboarding process and the first treatment module, which helps them develop an individualized conceptualization (i.e., a model of suicide risk that integrates elements of their personal history and related experiences), a digital crisis response plan, and a plan for reducing or limiting access to potentially lethal methods of suicide. After completing all Module 1 tasks, participants are scheduled for follow-up check-ins with a research clinician. Specific details of follow-up check-ins can be found in the study safety procedures section below. Participants are informed that they can progress through the Aviva app at their own preferred pace. Finally, participants are referred for mental health care and suicide risk management procedures using local policies and procedures. Supplemental treatment is tracked for all participants following initial consent procedures and randomization.
Clinician training is not needed for use of Aviva, as it is a self-directed treatment add-on option. More specifically, the clinician simply needs to follow directions to download and access the app. Once engaged it is self-explanatory and self-directed via a chatbot. 
Treatment as Usual (TAU). Following the completion of informed consent procedures, participants assigned to the TAU control condition develop a safety plan22 consistent with local procedures and policies. Participants are referred for standard mental health care treatment and suicide risk management using local policies and procedures, which included a range of individual psychotherapy alternatives (depending on clinician preference) and related treatment options including medication and limited inpatient care during significantly elevated suicide risk. As mentioned previously, Aviva was used as a treatment add-on to TAU. To reduce the potential for performance bias, participants assigned to the control condition download the Suicide Safety Plan app (https://mobile.va.gov/app/safety-plan) to their smartphones, which serves as an active control. The Suicide Safety Plan app is a digital version of the safety planning intervention routinely used in Fort Carson primary care clinics. Instead of creating a handwritten plan using a paper template, participants develop a digital plan within this app, thereby mirroring the process used in the Aviva treatment condition. The Suicide Safety Plan app includes some similar components and steps used in the My Plan module of the Aviva app (i.e., identifying warning signs, self-regulatory strategies, social support networks, lethal means restriction, and crisis and professional services), thereby providing reasonable balance of safety procedures and emergency care access across treatment groups. In addition, it is important to consider that the Safety Plan app includes components specific to lethal means and environmental safety measures, both of which are active clinical intervention elements. 
Ethical oversight. This study has been reviewed and approved by the relevant Institutional Review Boards (IRB), including the Ohio State University and The University of Memphis, with The University of Memphis serving as the IRB of record. The study has also been reviewed and approved by the U.S. Department of Defense’s (DoD) Office of Human Research Oversight. The trial has been registered at ClinicalTrials.gov (Identifier NCT06318962). This study adheres to CONSORT guidelines. 
[bookmark: _heading=h.qeoap3st592g]Training and supervision of research clinicians. All study clinicians hold a master’s or doctoral degree in psychology or counselling and have experience working with individuals experiencing suicidal ideation, thoughts, and behaviors (SITB)- related concerns. Following completion of their initial training and familiarization with study procedures, research clinicians receive 30- to 60-minute weekly supervision or consultation with study investigators to monitor, identify, and address any potential problems. Once informed consent and randomization are completed, issues of fidelity of Aviva delivery are addressed through the app itself.  
 	Assessment of Intervention Fidelity. For participants randomized to the Aviva group, treatment fidelity is maintained through the Aviva interface for delivery of BCBT-SP, with no requirement for additional training or intervention fidelity checks. This is one significant advantage of Aviva that allows for substantial scaling of delivery. Prior to study launch, research clinicians were trained to competence on the use of Aviva, the follow-up check-in procedures, and the approved study protocol. Research clinicians were required to complete all local training and credentialing processes required for mental health professionals on boarding at the military installation, in the participating primary care clinics, and the military hospital facility. Research clinicians also meet with study investigators regularly to review cases and to ensure that face-to-face interactions with participants are consistent with study procedures.
Study Safety Procedures. The research and treatment team has extensive experience conducting treatment with individuals at high-risk for suicide, and the study team utilized well-established procedures for the effective management of emergency situations, including those that occur off-site. If a participant reports a moderate to severe level of suicide intent during an interview or on a self-report scale, research staff conduct a more thorough assessment to evaluate the need for possible hospitalization or alternative clinical disposition. The current location of the participant is established at the beginning of every off-site meeting. If the participant is off-site and the identification is made via phone or online, the staff member immediately clarifies the nature of risk and, in accordance with DoD standards, provides a time constraint for the participant to voluntarily present at a hospital or mental health clinic. If the participant is unwilling, the appropriate military and/or civilian authorities are notified to pursue mandatory evaluation/assessment.
In addition to the standardized procedures for managing high-risk situations outlined above, research clinicians contact participants weekly for the first 12 weeks post-baseline to conduct routine check-ins. During these check-ins, clinicians assess suicide risk, monitor safety, and assess treatment adherence. Each check-in lasts on average 10-15 minutes and provides a scheduled opportunity for clinicians to respond to unexpected emergencies and/or participant safety concerns. This approach is consistent with the existing treatment adherence protocol for BCBT-SP13-17 and with emerging evidence that suggests such efforts can significantly improve treatment initiation and persistence over time, particularly with those evidencing elevated suicide risk23. To balance contact across treatment conditions, all participants receive the same routine check-ins. Routine check-ins are conducted in person, by phone, or virtually, depending on participant preference. All check-ins are documented by staff members and reviewed on a weekly basis to quickly identify any emerging patterns and/or problems. Indicated safety-related interventions are tracked and documented as potential confounds and will be reported in the full RCT outcome analyses.
[bookmark: _heading=h.6hy8sn342y1k]
Participants     
Participants in the present analysis include active-duty soldiers receiving routine medical care from a primary care clinic located at the Evans Army Community Hospital at Fort Carson, CO. The total enrollment to date is N=295 (160 randomized to Aviva and 135 to TAU), with a target enrollment of 350. Inclusion criteria are: (1) currently serving in the U.S. military; (2) at least 18 years old; (3) endorsed suicidal ideation within the past week and/or a suicide attempt within the past 30 days; (4) an ability to complete the informed consent process; and (5) ownership of either an Apple iPhone iOS 11 or higher or an Android smartphone OS 8.1 or higher. Exclusion criteria are: (1) an inability to complete informed consent procedures (e.g., secondary to intoxication, altered consciousness); (2) experiencing active psychosis or mania requiring hospitalization; and (3) inability to use a smartphone.
Individuals seeking health services at the participating clinics and facilities routinely complete suicide risk screening, which includes the administration of the Patient Health Questionnaire-9 (PHQ-9)24 and the Columbia Suicide Severity Rating Scale (CSSRS)25 at every visit. Positive screens were defined as a score of 1 or higher on the PHQ-9 suicide risk item, which assesses “thoughts that you would be better off dead or hurting yourself in some way” over the last two weeks, and/or a score of 1 or higher on the CSSRS Screener-Recent, which corresponds to “any thoughts of killing yourself.” Patients who screened positive were referred to a research clinician, who then provided information about the study, answered patients’ questions, clarified that they met inclusion criteria, and completed informed consent procedures. Patients who met inclusion criteria and consented to participate completed the baseline assessment and were then randomized to one of the two treatment conditions (see Figure 1).
As detailed in Figure 1, servicemembers who met inclusion criteria were randomized to either the Aviva or TAU condition using a stratified randomization algorithm designed to balance participants across both conditions based on the following variables of interest: gender, severity of suicidal ideation, and history of suicide attempt. A computerized randomization technique was used to minimize human error or bias.
Demographic data for participants across both study arms are presented in Table 1. In the Aviva group, 155 individuals responded to demographic questions including 125 males (80%) and 30 females (20%). In the TAU group, 129 individuals responded to demographic questions, including 95 males (75%) and 34 females (25%). Additional demographic variables presented in Table 1 include race/ethnicity, education, marital status, whether or not they have children at home, living situation (alone vs. with others), active military service status, Army vs. other military service branch, deployment history, and current separation status. No significant demographic differences were observed between TAU and Aviva groups, indicating successful randomization and comparable distribution across both conditions. 
Study-Specific Outcomes, Measures, and Assessment Procedures     
[bookmark: _Hlk209086153]The primary RCT outcome is suicide attempt during the 12-month follow-up period, assessed using the Self-Injurious Thoughts and Behaviors Interview-Revised (SITBI-R)26, with suicidal ideation as a secondary outcome27. As previously noted, RCT outcome data and between-arm comparisons will be reported following completion of full trial enrollment. For the current study, data relevant to usability, feasibility and acceptability analysis are presented, including treatment satisfaction, initial treatment impact, app usability, and overall app engagement (see Tables 2-4). 
Overall treatment satisfaction was assessed using a single, modified item from the Youth Satisfaction Questionnaire (YSQ)28, which uses a 5-point Likert scale ranging from strongly disagree to strongly agree. Satisfaction with treatment elements was assessed using the 6-item functioning subscales of the YSQ that addresses various domains of life (e.g., family relationships, occupational performance, coping). Aviva usability was assessed using the System Usability Scale (SUS)29, a 10-item self-report scale that assesses a range of perceptions regarding the usability of digital systems. Item responses are summed and can be converted to a score ranging from 0 to 100, with scores above 68 indicating above-average usability, consistent with the global mean for the SUS across over 500 studies. Scores can also be normalized to compare usability scores derived from hundreds of technologies and products. Aviva engagement was also assessed using account-level usage data and qualitative summaries of overall user experiences. Given the nature of the current analyses, missing data were excluded case-wise. For those completing measures across baseline and follow-up measures, missingness was less than 5 percent. Overall study attrition is indicated in Table 2.   

Results
Quantitative Analysis of Aviva Usage and Engagement
Overall user engagement statistics are presented in Table 2, including adherence rates (percentage of participants who completed the recommended Aviva modules), identified engagement patterns (frequency of use and duration of use), feature utilization data (module completed from most common to least), along with relative retention and attrition rates. For clarification, of those randomly assigned to Aviva, 155 (of 160 randomized) completed initial assessment data. Accordingly, Table 2 includes data on those initially assigned with available data (N=155) and those that subsequently engaged in Aviva use (n=132). Module completion (and related adherence rate) is automatically tracked by Aviva and is defined as completion of all module elements, including total duration of use for each module and related aggregate usage time. Overall engagement and retention rates included any individual engagement (i.e., including any continued use and active engagement over the course of participation, including any access beyond module completion such as revisiting previously completed modules, engagement with a module but not completion). The distribution of module completion was evaluated, with no indication of significant skewness. 
As summarized in Table 2, the total engagement for those randomly assigned to Aviva and completing initial assessment data was 85.2% in week one (132 out of the 155 assigned), with an overall attrition rate of approximately 15% for those randomly assigned to Aviva and completing initial assessment data and those that actually engaged in Aviva use in week one. Overall retention (i.e., persistence) for those engaged in Aviva after randomization from week one to week twelve was strong, with 92.4% (122 out of 132) of those starting Aviva in week one being retained in some capacity through week twelve. More specifically, 92.4% continued to access Aviva through week twelve, even though they may not have fully completed subsequent modules (e.g., reviewing already completed modules or partially completing subsequent modules). The mean number of sessions (i.e. Aviva modules) started was 8.55 (SD=3.94) and the mean number of sessions completed was 8.43 (SD=4.04), or approximately 70% of the total Aviva protocol. In short, if a treatment module was started, the vast majority of participants completed the module and the vast majority of those engaging with treatment module one persisted over the targeted 12-weeks of care. Completion rates for each treatment module in Aviva are presented in Table 2. and reflect completion rates ranging from a high of 98.5% for My Plan (130 out of 132), to a low of 46.9% (62 out of 132) for the skills review, and 43.9% (58 out of 132) for the post Aviva review . In terms of full completion of all Aviva modules, attrition was 52% (for those beginning Aviva) from session one to session twelve, with respect to full completion of subsequent modules (i.e., 48% fully completed all modules). As noted above, over 92% remained engaged with Aviva in some capacity but did not fully complete all modules. The total average usage of Aviva (across all modules) was slightly over 8 hours (i.e., 8.43 hours).


Feasibility and Trial Procedures Analysis
	The trial CONSORT diagram is presented in Figure 1 and is accurate up to the recruitment point and analysis for this article. Of the 160 participants randomized to Aviva 18 (11.2%) actively withdrew from the study prior to starting Aviva and 10 participants were lost due to changes in contact information prior to starting Aviva. This resulted in a total Aviva active sample of 132 participants, for an overall successful general recruitment, engagement rate of 82.5% among those randomized. 
Acceptability and Usability
	The System Usability Scale (SUS)29, an industry standard measure, was used to assess overall acceptability and usability of Aviva. A total of 92 individuals (69.7% of Aviva users completing module 1) completed the SUS. Results are summarized in Table 3, including each item, mean item response, and standard deviation. The global mean, across 500 studies, for the 10-item SUS is 68.  As detailed in Table 3, the mean for Aviva was 68.14 and suggests above-average usability, consistent with the global mean for the SUS. A quick review of specific item content in Table 3 reveals Aviva to be easily accessed and understood, engaging, and requiring no significant technical assistance to utilize. 
User Satisfaction
	Table 4 summarizes YSQ28 item and subscale data for Aviva, reflecting treatment satisfaction and initial impact independent of suicide-specific outcomes. YSQ item and subscale means above 3.5 indicate high satisfaction. Subscale scores were calculated by adding all subscale items and dividing by the total number of items to produce a mean item score within each domain. Overall, results indicate high satisfaction across items and subscales (means ≥ 3.5), with the exception of two items within the outcomes subscale (“I’m doing better at school and/or work” and “I’m satisfied with my family life right now”), with available evidence raising no safety concerns, as indicated by ease of access and related high satisfaction on the appropriateness of care subscale.
	As noted, follow-up is continuing for this RCT, with limited between group comparisons for Aviva and TAU possible using YSQ data. However, 6-month follow-up data regarding overall treatment satisfaction mean scores (“Overall, I’m satisfied with the services I received) indicated significantly higher satisfaction among Aviva participants with a mean score of 4.44 compared to 3.99 for those in the TAU group (t (155)= 3.42, p<.001).

Discussion
Initial engagement with digital mental health applications is often limited and coupled with high attrition rates for those that do engage. Available data indicate that nearly 50% of digital mental health users fail to log in a second time and up to 89% of users engage only once, with consistent findings of poor engagement and high attrition rates1-4, 31. A recent meta-analysis similarly found that only 44% of participants completed all available modules for digital mental health interventions, with an average total usage of only 3.9 hours over the life of the intervention30. In contrast, participants in the current study demonstrated significantly higher levels of engagement with Aviva, including an initial engagement rate of 82.5% and retention from week one to week twelve of 92.4% (among those initially engaged). It is important to note the high rates of initial engagement were facilitated by study procedures which provided for initial onboarding and Aviva access with the assistance of a study clinician. The mean number of sessions (i.e. Aviva modules) started was 8.55 (SD=3.94), with a mean of 8.43 (SD=4.04) modules completed, representing approximately 70% of the total Aviva protocol. Additionally, the total average usage of Aviva more than doubled (> 8 hours) the routinely observed average (3.9 hours) for comparable digital interventions31. The findings support the overall feasibility of Aviva as a scalable digital option and treatment add-on for suicide prevention in an integrated healthcare setting.  Of importance, initial engagement with the assistance of a study clinician is an important element of study findings and use of Aviva as treatment add-on. 
	With respect to overall usability and acceptability, SUS results indicate Aviva was perceived as accessible, understandable, engaging, and usable without significant technical difficulty, with scores comparable to the global national mean indicating above average usability and acceptability. YSQ results also offer insight into overall satisfaction, initial impact, and potential safety with the care delivered, with all items and subscales indicating high satisfaction with Aviva. Additionally, YSQ results indicate Aviva users experienced easy access to care, with no early indications of compromised safety with the digital treatment add-on. 
	Overall, current findings support Aviva as a feasible, acceptable, and safe scalable alternative for suicide prevention across an integrated healthcare system, with engagement and persistence rates significantly exceeding national averages for digital mental health interventions and no evidence of compromised safety during implementation. A defining feature of the current RCT is the inclusion of periodic check-ins across both treatment conditions, coupled with support during onboarding. These check-ins may offer insight into how self-directed digital care can be effectively supported, suggesting that brief, periodic human contact may enhance motivation, adherence, engagement, and satisfaction, particularly when targeting severe clinical scenarios like elevated suicide risk via digital treatment add-ons. Garrido et al.31 suggested that digital interventions may “only be of clinical significance when use is highly supervised” and recent meta-analytic findings indicate human supported digital mental health interventions are generally more effective than unsupported approaches, especially among individuals with greater symptom severity32 Present findings suggest that Aviva may be an attractive, scalable, low-contact alternatives to maximize digital usage, persistence, and related treatment adherence with those at elevated suicide risk.
Although current findings offer a compelling case for Aviva as feasible, scalable, and potentially safe digital option and treatment add-on for those experiencing elevated suicide risk, there are identifiable limitations that warrant mention. For example, SUS global comparisons include data from other studies that utilized a range of digital apps, not specific to suicidality and related interpretation should be measured in nature. In particular, completion rates for some assessment tools were limited, introducing potential bias into study results. Similarly, integration of follow-up data for Aviva participants would offer insight into the potential enduring impact of a digital therapeutic over time, an issue that will be addressed in future work. It is also important to emphasize that some or our safety procedures may have had significant impact. It is possible that weekly check-ins influenced overall engagement, retention, and persistence, and limiting conclusions regarding Aviva as a self-directed tool. Additionally, it is important to consider that simple, time-limited check-ins can potentially facilitate significant increases in digital engagement, retention, and possibly safety. This is an important issue for future research. Although engagement rates are good for Aviva, particularly when compared to similar digital alternatives, there was considerable attrition with respect to overall module completion rates. This certainly raises questions regarding overall scalability and related feasibility as an independent treatment option. Hence, the importance of emphasizing the use of Aviva as a treatment as usual add-on, as evaluated in the current RCT. Finally, future trials will likely need to offer more complex designs to address the specific role of periodic check-ins with respect to overall engagement, adherence, satisfaction, and related impact. 
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Table 1. Participant Demographic Data1

	Characteristic
	TAU
(N=129)

	Aviva
(N=155)
	
	

	Gender
Male
Female
	
73.6%
26.4%

	
80%
20%
	
	

	Age
Mean
Range
	
26
18-51
	
26
18-52

	
	

	Race/Ethnicity
White
Hispanic/Latino
Black/African-American
(Other, Asian, Pacific Islander)

	
58.9%
28.7%
8.5%
3.9%

	
60%
25.2%
5.8%
9.0%
	
	

	Education
HS Diploma or equivalent
Some college, no degree
Associates degree
Bachelors degree
Masters degree
Doctoral degree
	
42.7%
31.8%
13.2%
9.3%
1.5%
1.5%

	
38.7%
40.0%
9.0%
10.3%
2.0%
	
	

	Marital Status
Married, living together
Married, geographically separated
Single
Cohabitating
Divorced or separated
	
30.2%
16.3%
36.4%
0.8%
16.3%

	
39.4%
10.3%
36.8%
---
13.5%
	
	

	Children
No
Yes
	
67.4%
32.6%

	
63.9%
36.1%
	
	

	Active Miliary Service
Yes
No, but recently discharged
	
99.2%
0.8%

	
99.4%
0.6%
	
	

	Deployment
Yes
No
	
41.1%
58.9%

	
43.2%
56.8%
	
	

	
	
	
	
	



1All data are relative percentages given some variation in total N across each demographic variable.

Table 2. Aviva Usage and Engagement Data Summary (N=132)1

	
	Range (Min.)
	Range (Max.)
	Mean
	S.D.
	

	Total Sessions Started
	1
	12
	8.55
	3.94
	

	Sessions Completed
	0
	12
	8.43
	4.04
	

	Sessions Completed
Week 1
	0
	3
	1.37
	.63
	

	Sessions Completed
Week 2
	0
	5
	2.04
	.94
	

	Sessions Completed
Week 3
	0
	6
	2.59
	1.20
	

	Sessions Completed
Week 4
	0
	9
	3.21
	1.56
	

	Sessions Completed
Week 8
	0
	12
	5.35
	2.59
	

	Sessions Completed
Week 12
	0
	12
	7.76
	3.62
	

	Aviva Retained
Week 1
	132
	
	
	
	

	Aviva Retained
Week 2
	132
	
	
	
	

	Aviva Retained
Week 3
	131
	
	
	
	

	Aviva Retained
Week 4
	131
	
	
	
	

	Aviva Retained
Week 8
	130
	
	
	
	

	Aviva Retained
Week 12
	122
	
	
	
	

	Total Weeks Using Aviva
	0
	125
	17.39
	16.44
	

	Aviva Modules 
Completed1
	Total
	% Complete
	
	
	

	My Plan
	130
	98.5%
	
	
	

	Hope Kit
	120
	90.9%
	
	
	

	Getting Going
	115
	87.1%
	
	
	

	Mindfulness
	108
	81.8%
	
	
	

	Sleep
	103
	78.0%
	
	
	

	Spot It
	92
	69.7%
	
	
	

	Test It
	86
	65.1%
	
	
	

	Switch It
	82
	62.1%
	
	
	

	Coping Cards
	76
	57.6%
	
	
	

	Review Risk
	71
	53.8%
	
	
	

	Review Skills
	62
	46.9%
	
	
	

	Post Aviva Review
	58
	43.9%
	
	
	


1Modules are presented in the order in which they appear in Aviva and as recommended over 12 weeks, including My Plan in week 1 to Post Aviva Review in week 12. 


Figure 1. CONSORT Diagram
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Table 3. System Usability Scale Items and Mean Response Data (N=92)

	Item
	Mean Rating
	Standard Deviation
	

	I think that I would like to use this system frequently

	3.55
	.99
	

	I found the system unnecessarily complex

	2.41
	1.17
	

	I thought the system was easy to use

	3.90
	.88
	

	I think that I would need the support of a technical person to be able to use this system

	2.23
	1.22
	

	I found the various functions in this system were well integrated

	3.83
	.92
	

	I thought there was too much inconsistency in this system

	2.15
	1.10
	

	I would imagine that most people would learn to use this system very quickly

	4.00
	.80
	

	I found the system very cumbersome to use

	2.72
	1.23
	

	I felt very confident using the system

	3.95
	.87
	

	I needed to learn a lot of things before I could get going with this system

	2.30
	1.22
	

	Total Scale Score

	68.14
	15.94
	

	
	
	
	





Table 4. Treatment Impact as Assessed by Youth Satisfaction Questionnaire (YSQ) item and subscale scores for Aviva Participants 1-month following treatment engagement (N=96)
	YSQ Item (Subscale Descriptor)
	Mean
	SD
	

	Overall Satisfaction
Overall, I am satisfied with the services I received.
	4.33
	.72
	

	Access/Connectedness
The location of services was convenient for me.
	4.27
4.38
	
.79
	

	Services were available at times that were convenient for me.
	4.25
	.91
	

	Participation in Treatment Planning
I helped choose my services.

	4.16
4.20
	
.77
	

	I helped choose my treatment goals.
	4.27
	.81
	

	I participated in my own treatment.
	4.36
	.62
	

	Appropriateness of Care
	4.23
	
	

	Overall, I am satisfied with the services I received.
	4.33
	.72
	

	The people helping me stuck with me no matter what.
	4.40
	.77
	

	I felt like I had someone to talk to when I was troubled.
	4.16
	.92
	

	I received the services that were right for me.
	4.21
	.82
	

	I got the help I wanted.
	4.18
	.88
	

	I got as much help as I needed. 
	4.13
	.97
	

	Outcomes 
I am better at handling daily life.
	3.63
3.97
	
.97
	

	I get along better with family members.
	3.58
	1.14
	

	I get along better with friends and other people.
	3.64
	1.08
	

	I’m doing better in school and/or work.
	3.35
	1.28
	

	I’m better able to cope when things go wrong.
	3.88
	1.05
	

	I’m satisfied with my family life right now.
	3.48
	1.30
	

	Sensitivity
Staff treated me with respect.
	4.48
4.55
	
.65
	

	Staff respected my religious/spiritual beliefs.
	4.46
	.68
	

	Staff spoke with me in a way I understood.
	4.52
	.58
	

	Staff were sensitive to my cultural/ethnic background.
	4.42
	.77
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