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ABSTRACT  

Purpose: The purpose of this quality improvement project was to educate psychiatric providers 

on mental health apps and improve competency in app evaluation.  

Background: Mental health apps offer the potential to increase access to care and improve 

health outcomes. Apps are especially promising for rural residents who face barriers to care and 

are more likely to die by suicide than their urban counterparts. While there are thousands of 

mental health apps available, the quality of apps varies dramatically. Some apps may contain 

harmful information, and others compromise patient privacy. Psychiatric providers need to know 

how to evaluate apps. 

Methods: A 20-minute training session was conducted targeting psychiatric providers in 

Northern Arizona. Attendees were provided education on mental health apps, in particular 

suicide prevention apps. A patient-centered teaching tool, developed by the primary investigator, 

was used to teach critical elements of app evaluation. After the training, attendees completed a 

survey to measure the success of the training.  

Results: Thirty-eight people attended the training. Of those, 13 consented to participate, 

including nine nurse practitioners, two physicians, and two non-clinical employees. Most 

participants work predominantly in outpatient behavioral health settings with patients who reside 

in rural areas. Participants reported that their knowledge of mental health apps increased after the 

training (p = 0.00338), and their comfort in app evaluation improved (p = 0.00512). An 

overarching theme emerged from participants’ responses to questions regarding the risks and 

benefits of mental health app use, which was safety. Participants stated that they plan to apply the 

knowledge gained during the training to their clinical practice. 
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Conclusions: In an increasingly digital world, clinicians must know how to discern quality apps. 

This quality improvement project achieved all of the primary objectives. It also demonstrated 

that a patient-centered framework and teaching tool can successfully increase provider comfort 

in app evaluation. Future studies are needed to determine whether these initial positive findings 

are generalizable. 
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INTRODUCTION 

Mobile health apps offer the potential to decrease barriers to accessing mental health 

services. According to the World Health Organization (WHO) (WHO, 2011), mobile health 

technology can improve health outcomes, increase patient empowerment, and access to care, and 

improve early detection of illness. Apps are cost-effective and easily accessible to anyone with a 

mobile device. Despite the tremendous potential to increase mental health capacity, clinicians 

may feel reluctant to recommend apps to patients; for a good reason, there are no current 

regulations related to the quality of apps. Regardless of the desire to use apps, understanding 

mobile and digital health technology is essential, as patients are likely already using it. Mental 

health providers equipped with the tools and knowledge will guide patients in making informed 

digital media decisions. The aim of this project was to educate clinicians in Northern Arizona on 

the current level of evidence regarding apps and provide them with tools to help patients make 

informed decisions. 

Background Knowledge and Significance 

Mental illness is increasing worldwide (WHO, n.d.). In the United States (US), nearly 

one in five adults have a mental health condition (National Institute for Mental Health [NIMH], 

n.d.). Worldwide, suicide is the second leading cause of death among 15–29-year-olds (WHO, 

n.d.). Mental illnesses have profound impacts on society at large. Depression is one of the 

leading causes of disability globally, and depression and anxiety cost the global economy $1 

trillion per year (WHO, n.d.). In the US, mental illness accounts for $193.2 billion in lost 

earnings annually (Centers for Disease Control and Prevention [CDC], n.d.). Individuals with 

mental illnesses have shorter life spans and are at risk of physical comorbidities (WHO, 2013). 
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Individuals with a serious mental illness in the US die 25 years earlier than the general 

population (CDC, n.d.). In contrast to some physical illnesses, mental health conditions can be 

treated at a relatively low cost; however, there is a gap between those needing care and those 

receiving care (WHO, n.d.). The WHO (2011 & 2013) has promoted mobile health, envisioning 

the potential to improve health outcomes, empower patients, increase access to care, and detect 

symptoms earlier. 

Apps are available worldwide from any smartphone, tablet, or computer. Over 250,000 

health or wellness apps are currently available, with over 10,000 of these specifically focusing on 

mental health (Melia et al., 2020). Several systematic reviews and meta-analyses have 

demonstrated positive outcomes in reducing symptoms of depression, anxiety, post-traumatic 

stress disorder (PTSD), alcohol use disorder (AUD), and self-harming (Firth et al., 2017a; Firth 

et al., 2017b; Melia et al., 2020; Wang et al., 2018). There are a growing number of randomized 

controlled trials (RCTs) that have shown apps have the potential to treat numerous other mental 

health conditions and can increase coping skills, and self-efficacy (Bakker et al., 2018; 

Christoforou et al.; 2020 Firth et al., 2017a; Firth et al., 2017b; Melia et al., 2020). 

In late 2020, the first FDA-approved mental health app was permitted for marketing, an 

app that works on a Smartwatch for the treatment of PTSD-related night terrors (U.S. Food and 

Drug Administration [USFDA], 2020). Currently, however, there are no requirements, nor 

regulations placed on digital health apps. Despite the growing body of research demonstrating 

the positive potential of mental health apps, there are safety concerns. The lack of regulations 

and varying quality of apps lead to concerns about the potential for dangerous information to 

influence vulnerable individuals (Martinengo et al., 2019; Melia, 2020). Other concerns include 
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the security of apps and the vulnerability of protected health information (PHI) (Armontrout et 

al., 2016). 

Local Problem 

Rurality is a social determinant of health that can contribute to negative outcomes (CDC, 

2018). Mental health apps are especially promising for rural areas, where the prevalence of 

adverse health outcomes, such as suicide, is higher than in urban areas (CDC, 2018). Suicide risk 

factors that are particularly relevant to rural communities are isolation, access to lethal methods, 

barriers to accessing treatment, stigma, and lack of anonymity (CDC, 2019; Winters, 2018). 

Technology-enhanced interventions may increase access to empirically supported suicide 

prevention strategies and be incredibly impactful in rural communities. Implementation of 

specific apps should involve evaluation within the context of a particular community. 

A description of one community where the primary investigator (PI) has worked as a 

psychiatric-mental health nurse practitioner (PMHNP), is given below to highlight the unique 

challenges of a rural community to accessing mental health services. Apache County, Arizona, is 

a rural county with just 72,000 inhabitants (United States Census Bureau, 2019). Employment 

rates are low, and there are persistent rates of both “poverty” and “child poverty” (United States 

Department of Agriculture [USDA], 2019). According to the County Health Rankings and 

Roadmaps (2019), Apache County ranks last in Arizona in several categories: health outcomes, 

length of life, health factors, health behaviors, clinical care, and social and economic factors. The 

life expectancy in Apache County is 72.92 years which is well below the state average of 78.70 

years and national average of 77.80 years (Robert Wood Johnson Foundation [RWJF], 2021). 

The drive to a community behavioral health clinic to see a PMHNP or psychiatrist via telehealth 
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can be nearly two hours for some. During heavy rain or in the winter, dirt roads can be 

impassible. According to the U.S. Census Bureau (2019), only 55% of Apache County 

households have a computer, and only 38% have broadband internet. Cell phone reception is also 

sparse in many areas. An ideal intervention for this community would be a mobile app, which 

could be downloaded in a health care office, but could function without an active internet 

connection. 

The stakeholders, such as psychiatric providers, therapists, and peer-support specialists 

who work in rural communities such as Apache County, are keenly aware of barriers to 

providing mental health care. Increasing therapeutic supports, especially those that patients can 

access any time of day, makes the prospects of apps especially appealing. PMHNPs and 

psychiatrists may be excited about mental health apps but simultaneously reluctant to 

recommend them due to a tendency in nursing and medical practice to wait for strong bodies of 

evidence before offering clinical recommendations. 

Intended Improvement 

Project Purpose 

The purpose of this quality improvement project was to increase provider competence in 

evaluating mental health apps for use in clinical practice. Psychiatric providers received 

education on the risks and benefits of mental health apps. Consideration of the unique needs of 

rural populations was incorporated. 

Project Question 

In psychiatric providers, does education on mental health apps change provider 

competency in app evaluation and intent to use as compared to no education? 
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Project Objectives 

Aim 1: Educate mental health providers in Northern Arizona on the current state of 

evidence for mental health apps. 

Aim 2: Develop a patient-centered framework for mental health providers to evaluate 

mental health apps. 

Aim 3: Improve mental health providers’ confidence and ability to evaluate apps and 

make recommendations regarding their use in clinical practice. 

Theoretical Framework 

Theories range from broad and abstract philosophical models to concrete micro-range 

models that are situation-specific (Reed, 2019). Two theoretical models were the basis for 

organizing research, ideas, and generating a patient-centered model for this quality improvement 

project’s implementation. The first is a micro-level theory that provides concrete, specific steps 

for app evaluation. The second reflects a conceptual model applicable to nursing informatics that 

can change clinical practice. 

The App Evaluation Model 

The App Evaluation Model was developed by the American Psychiatric Association 

(APA) to provide psychiatrists with a tool to evaluate apps (APA, n.d.). The model was 

developed by an expert panel utilizing stakeholder input and a linear and hierarchal approach to 

the evaluation process. It has been improved and adapted to reflect growing literature on the app 

evaluation framework (Hensen et al., 2019; Moshi et al., 2018). The model consists of five 

different levels, (1) background information, (2) privacy and security, (3) evidence base, (4) ease 

of use, and (5) data integration. There is no minimum number of levels that a particular app must 
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meet, but the APA advises users to begin at the bottom level of the pyramid and may proceed 

until there is a significant concern at a particular level (Hensen et al., 2019).  

Strengths 

The APA adapts and improves the model in response to critique and emerging literature 

regarding app evaluation frameworks (Hensen et al., 2019; Moshi et al., 2018). They have used a 

systematic approach to incorporate identified gaps within their previous model and have 

incorporated feedback from both expert and patient panels (Hensen et al., 2019). There is a high 

degree of transparency in sharing the process of improvement.  

Limitations 

A limitation of the APA’s App Evaluation Model is the model’s focus on the app rather 

than the patient. Further, a hierarchal approach may not take into consideration the unique needs 

of rural individuals. Factors such as access to traditional mental health treatment, internet 

availability, and cost may be prioritized. Another limitation is that a provider may not easily 

remember the five levels of the APA’s model; a mnemonic could be more helpful to incorporate 

into a busy clinical practice.  

The Informatics Research Organizing Model 

The informatics research organizing model (IROM) is a conceptual model that provides a 

framework for evaluating and researching technology within healthcare and systems (Effken, 

2003). The IROM is a broad theoretical model with a high degree of abstraction, allowing for use 

across many settings. It can be applied to individual technological interventions, patients, 

treatment outcomes, or complex healthcare systems (Effken, 2003). The IROM provides an 

overarching framework that lends itself to incorporating more focused models and theories 
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(Effken, 2003). The model is unidirectional, thereby recognizing the reciprocal relationship 

between its four primary concepts: context, outcomes, nursing informatics interventions, and 

client (Effken, 2003; Wang et al., 2019).  

Strengths 

The incorporation of the nursing meta-paradigm within the IROM results in an inherently 

patient-centered model. The model lends itself well to the needs of the rural patient. The IROM’s 

attention to context allows for a thorough evaluation of unique factors to each patient. The IROM 

can be adapted to meet the specific needs of a research topic or quality improvement project 

(Wang et al., 2019).  

Limitations 

The primary limitation of the IROM is that it is so broad that it may not provide concrete 

steps to address specific concerns such as the app evaluation process. Effken (2003) anticipated 

that it would be used in conjunction with more specific models. 

A Patient-Centered Approach toward App Evaluation, The “PT.USE” Model 

A model (Figure 1) was developed for this quality improvement project by the PI. The 

“PT.USE Model” incorporates app-specific considerations, some of which overlap with the 

APA’s App Evaluation Model, but applies a unidirectional approach from the IROM. The 

PT.USE Model expands upon the APA’s model through its incorporation of patient-specific 

context. A deeper evaluation of usability is considered in the PT.USE model. Additionally, the 

final category from the APA’s model, data integration, was intentionally omitted to allow stand-

alone apps. These are apps intended for use without concurrent psychotherapy, which may be 

more useful in rural settings due to the barriers to getting conventional treatment. 
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Figure 1 

PT.USE Model for App Evaluation (Stephens, 2021) 

 

 
A non-linear approach is taken with the PT.USE model. Whereas the background and 

empirical evidence of an app may be a priority according to the APA’s hierarchal framework, for 

the rural patient, merely finding an app available in their primary language and usable with 

variable internet service may be a priority. 

The mnemonic “PT.USE” serves as a tool for clinicians to determine whether a patient 

uses a particular app. “Pt.” is the accepted abbreviation for “patient” in healthcare 

documentation. The evaluation process begins at the center of the model with consideration of 

patient-specific factors and then moves to the outer ring of the model. The PT.USE model will 

prompt the clinician to answer the following questions: Is the app a good fit for this patient (P)? 

Patient

Trustworthy

Usable

Secure

Evidence
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Is the app trustworthy (T)? Is the app usable (U)? Is the app secure (S)? Is there evidence (E) to 

support the app’s efficacy?  

P-Patient 

At the center of the PT.USE model is the patient, which emphasizes that the evaluation 

process is patient focused. A patient-centered approach to app evaluation prioritizes the context 

unique to that individual. When asking, “is the app a good fit for the patient,” consider whether a 

patient can afford an app, where they live, literacy, primary language, physical impairments, 

cultural background, age, social supports, diagnosis, symptoms, beliefs, and preferences. All 

these factors help determine whether an app is appropriate for a particular individual. In rural 

settings, access to behavioral health treatment is often limited. Patients travel long distances to 

access care. Severe weather often makes driving on rural roads treacherous or impassible. 

Reimbursement for telehealth services has also been problematic for rural residents (The Rural 

Health Information Hub, 2019).  

Certain cultural beliefs may be more prevalent in rural settings than urban areas, which 

may influence a patient’s comfort in using an app. Literacy and one’s primary language are other 

factors that may make an app appropriate for one individual but not another. Castillo-Sanchez et 

al. (2019) found a scarcity of apps delivered in languages other than English. An app that is not 

available in the user’s primary language will do little good for them, regardless of efficacy. A 

patient-centered perspective also considers the cost of apps. While apps may be much less 

expensive than conventional treatment, most are not yet covered under insurance plans, and even 

a small fee for an app may be more than some patients can afford. Conversely, the increased 

stigma associated with mental illness in rural communities and a lack of anonymity may make an 
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app more appealing for a rural individual (Winters, 2018). It is the patient-centered approach to 

the PT.USE model, which makes it an especially good fit for rural settings.  

T-Trustworthy 

Evaluating the trustworthiness of an app involves consideration of basic background 

information about the app. To answer the question, “Is the app trustworthy?” determine why the 

app exists, what the app is offering, and whether it is selling something (The National Center for 

Complementary and Integrative Health, 2017). The app’s ratings and reviews are not necessarily 

correlated with the trustworthiness of an app.  

Importantly, consider who developed the app. Most suicide prevention apps come from 

trustworthy organizations or universities. It should be noted that this is not the case with apps 

designed for use with other mental health disorders (Larsen et al., 2016). The Department of 

Defense (DoD) and Veteran’s Affairs (VA) have developed many quality health apps. These 

apps are grounded in scientifically based treatment strategies, are updated regularly, have easily 

identifiable privacy policies, are available in several languages, and are free. Therefore, a 

clinician may feel reasonably comfortable supporting patient use of an app developed by the 

DoD/VA. Consider whether the app is FDA approved or has FDA breakthrough device 

designation.  

U-Usable 

Usability is a concept commonly used in technology that directly interfaces with humans. 

Usability involves the consideration of factors unique to both the technological device as well as 

the human user. Determine whether the app requires an active internet connection. Cellular or 

wireless internet may not be available in rural areas necessitating an app that functions without 
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an active internet connection (United States Census Bureau, 2019). Consider what type of device 

or brand it works on (iPhone? Android?) and the device capabilities. Many rural or low-income 

patients may have phones issued by the Federal Communications Commission (FCC). These 

devices may have limited data and capabilities, which may not be compatible with some apps. 

Determining when an app was last updated is also critical. The APA’s standard is an update 

within the previous 180 days (APA, 2021). Finally, it is essential to determine whether key 

features of the app work, such as the crisis line?  

Another area to consider is specific human factors (Vicente, 2004). Regardless of the 

level of ingenuity of a technology intervention, it will not be usable unless human tendencies and 

limitations are considered. According to Vicente (2004), the problem with many interventions is 

that they make unrealistic expectations about human nature. Human physical characteristics must 

be considered such that an app must deliver information in font size and color that is legible to 

the average user. Psychological factors are also crucial to consider when considering usability 

(Vicente, 2004). Humans are especially good at pattern recognition; therefore, an app should feel 

familiar and easy to navigate. The psychological state of an actively suicidal user must be 

considered. An app should require little to no thought on the part of a distraught user. 

S-Secure 

Most apps are exempt from the Food and Drug Administration (FDA) and Federal Trade 

Commission (FTC) regulations. Therefore, they are not subject to federal privacy laws such as 

the Health Information Privacy and Accountability Act (HIPAA) (Armontrout et al., 2018). The 

sensitive, personal health information of vulnerable individuals could be collected, marketed, and 

stored by app companies (Torous et al., 2018). For this reason, the APA (2021) identifies 
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“privacy and security” as a priority to consider when evaluating an app (APA, 2021). The degree 

of transparency related to privacy and security is essential in app evaluation. A clinician will 

want to know whether a privacy policy exists, detail regarding how data and PHI will be used, 

and whether it will be de-identified. Clinicians should also consider what security system is used 

to protect users from cyber threats.  

E-Evidence 

The research determining the efficacy of mental health apps is nascent. Most apps have 

not yet been studied and rigorously evaluated in clinical trials. The content of apps, however, 

may be strongly supported by empirical evidence. Even if an app itself has not been studied, 

evaluation can consider the degree to which the content is empirically supported. For example, it 

may be reasonable for a clinician to recommend an app that employs cognitive behavioral 

therapy (CBT), a well-established and evidence-based therapeutic method, even if the app itself 

has not been part of a clinical trial. 

Literature Synthesis 

Evidence Search 

This literature review focused on suicide prevention apps. This intervention could be 

especially impactful in rural areas and provide cost-effective increased access to care. Two 

search engines were used, PubMed and PsychINFO. A PubMed search using the search criteria 

“((app) OR (apps)) AND (suicide*)” yielded 157 results. Results were restricted to articles 

published from 2015 to the present, which produced 128 results. PsychINFO generated the 

following suggested search terms: “apps mobile device apps or mobile apps” and “suicide.” This 
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yielded 67 results which was further narrowed to those published from 2015-present. This 

yielded 49 results. 

All the articles from PubMed and PsychINFO were reviewed individually. Inclusion 

criteria included full-text access, English language, and those which specifically addressed the 

use of apps as a treatment or prevention strategy for suicide-related behaviors or thoughts. 

Systematic reviews that combined all forms of digital technology (telepsychiatry, online web-

platforms, etc.) and did not separate and assess apps specifically were omitted. Additionally, 

only articles in which suicide was the direct research focus were included. Therefore, articles 

were omitted in which suicidal behaviors or thoughts were the secondary outcomes measured 

(such as apps designed to treat mood, personality, or substance use disorders). To avoid 

redundancy, higher levels of evidence were appraised rather than individual studies pertaining to 

individual apps. Individual studies and individual apps were excluded, except for those offering 

real-time monitoring of suicidal ideation. This process yielded 14 articles. 

Comprehensive Appraisal of Evidence 

App Efficacy 

Three systematic reviews evaluated the efficacy of suicide prevention apps, reflecting 15 

individual studies (Forte et al., 2021; Malakouti et al., 2020; Melia et al., 2020). Forte et al. 

(2021) examined apps used by adolescents and concluded that apps offer a fast and accessible 

means for youth to access mental health services and demonstrate good “acceptability.” Two 

systematic reviews included studies targeting children and adults (Malakouti et al., 2020; Melia 

et al., 2020). All the studies demonstrated positive outcomes on secondary measures, such as 

reduced depression or anxiety, increased adaptive abilities, coping strategies, and stress 
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tolerance. Several apps decreased the severity of suicidal ideation and plans, and self-harming 

thoughts (Forte et al., 2021; Malakouti et al., 2020). Studies that used pretest and posttest 

methods demonstrated a statistically significant decrease in the severity of suicidal ideation. Two 

randomized controlled trials (RCTs) did not find statistically significant reductions in suicide risk 

and suicidal ideation; nevertheless, they found overall positive benefits of the apps (Melia et al., 

2020).  

App Content 

Adherence to Evidence-Based Practice Guidelines. Larsen et al. (2016) conducted a 

systematic assessment measuring compliance of publicly available apps to evidence-based and 

best-practice suicide prevention strategies. Initially, over 800 apps were identified from app 

stores. Of these, 123 apps were evaluated, and 49 met inclusion criteria. Thirteen apps contained 

the gold standard of empirical prevention strategies recommended by the WHO. All the apps had 

content that was, at the minimum, supported by best practice standards. The apps that provided 

the most comprehensive empirically supported strategies were safety-plan apps available on 

Android devices only. Over half of the apps were developed by an institution or university. This 

percentage is actually higher than apps targeting other mental health symptoms that are more 

likely to have been developed by unknown entities (Larsen et al., 2016). Despite this positive 

attribute, quality concerns were evident. Less than half of the apps had a privacy policy and only 

eight had options to protect personal information with login passwords. Nineteen of the apps had 

various glitches, and two of the apps contained potentially harmful material. The authors noted 

that finding the empirically supported apps, among the hundreds available, was problematic as 
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nearly 90%of those found on the initial query contained no relevant suicide prevention strategies 

(Larsen et al., 2016). 

Martinengo et al. (2019) conducted a comprehensive assessment of apps’ adherence to 

six evidence-based suicide prevention strategies. Trustworthiness was evaluated and measured 

through the Health on the Net Foundation [HON] Code of Conduct). Of the 69 apps that met 

inclusion criteria, five employed all six suicide prevention strategies, and most of the apps 

included three empirical strategies. The potential for harm was identified, with erroneous or non-

functional emergency crisis contact information in six apps. Two of the six apps had been 

downloaded more than 1 million times each. Forty-four of the apps had privacy policies. Only 10 

apps cited evidence to support the information provided within the app. The authors suggested 

that these findings indicate a lack of self-regulation within the apps industry. Consistent with 

Larsen et al.’s (2016) findings, a significant majority (75%) of the apps were developed by 

government agencies, NGOs, universities, or healthcare providers. Apps were listed in various 

app-store categories adding to the onus for the consumer to find suicide-specific apps. 

Theory and Behavioral Techniques Utilized in Apps. Panagiotopoulou et al. (2021) 

evaluated behavior change techniques and the theories used in the current mobile apps targeting 

self-harm and suicide in young people. Panagiotopoulou et al. (2021) found that “distraction” 

was the most used behavior change technique. Many of the apps implemented practices similar 

to dialect behavior therapy; however, it was unclear if any specific theory guided the app 

development. 
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Meeting Patients’ Needs.  

Language. Despite an abundance of apps available, there are patient-specific needs that 

current apps may not meet. De la Torre et al. (2017) conducted a two-part review to determine 

the characteristics of suicide apps and the availability of Spanish apps. The authors found only 

one app available in Spanish. De la Torre et al. (2017) view apps as “an essential tool that can 

help us to prevent suicide,” but conclude that there is a need for apps available in languages aside 

from English (p. 4). A follow-up to the De la Torre et al. (2017) study was published two years 

later by Castillo-Sanchez et al. (2019). The aim was to evaluate technical and functional aspects 

of the suicide apps not previously considered. The authors identified various features of each 

app, such as language, number of downloads, app ratings, and frequency of updates. Notably, 

most of the apps were in English, and most were not updated regularly. One app, the Virtual 

Hope Box, stood out because it is available in six languages. The Virtual Hope Box was 

developed by the U.S. Department of Defense (DoD) and has demonstrated several good 

secondary outcomes related to suicide in an RCT (Bush et al., 2017). 

Culturally Appropriate. The rates of suicide within Indigenous communities in the US, 

Canada, Australia, and New Zealand are significantly higher than the general population 

(Pollock et al., 2018). There is hope for apps' potential to deliver culturally tailored suicide 

prevention techniques to indigenous communities (Brown et al., 2020; Tighe et al., 2017). Two 

qualitative studies found strong support within the indigenous communities for mental health app 

usage (Brown et al., 2020; Povey et al., 2016). Participants identified important factors 

influencing the acceptability of apps. These include culturally relevant language and graphics, 
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options to support those with less literacy, and the ability to use the app offline (Brown et al., 

2020; Povey et al., 2016). 

Acceptability. Several studies have evaluated the perceived acceptability of mental health 

apps. Stakeholders and app users appreciate the flexibility and adaptability of an app in 

developing an individualized safety plan (Buus et al., 2020). In the case of the Virtual Hope Box, 

users found it to be more accessible, convenient, private, and effective than the conventional 

therapeutic Hope Box (Bush et al., 2015). 

Potential for Real-time Intervention. One of the most exciting aspects of mental health 

apps is the potential to provide real-time interventions for an acutely suicidal individual. A 

feasibility study was conducted on six inpatient units in the United Kingdom (Haines-Delmont et 

al., 2020). An app was developed to collect data related to patient activities to predict suicide 

risk. The study showed that it is possible to use a mobile device and app to generate patient data 

and develop an algorithm that may help predict suicide risk. The results were compared to the 

Columbia-suicide severity rating scale (C-SSRS), which is considered the gold-standard of 

suicide risk screening tools. The authors showed that more-so than chance, the algorithm could 

predict results comparable to the C-SSRS results. 

Strengths of Evidence 

Mental health apps offer an exciting potential to increase access to care and prevent poor 

outcomes such as suicide. There are well over 100 suicide-specific mental health apps available 

on either Apple or Android devices (Larsen et al., 2017; Martinengo et al., 2019). Most of the 

apps were developed by credible sources and contain at least one empirically supported 

treatment strategy (Larsen et al., 2017; Martinengo et al., 2019). All the apps evaluated 
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contained, at minimum, best-practice strategies, and at best, comprehensive and empirically 

supported prevention strategies (Larsen et al., 2016). Three systematic reviews suggest that 

suicide prevention apps demonstrate positive outcomes in secondary outcomes to preventing 

suicide (Forte et al., 2021; Malakouti et al., 2019; Melia et al., 2020). Several studies have shown 

the potential to decrease suicidal ideation (Forte et al., 2021; Malakouti et al., 2019). Especially 

exciting is the potential for apps to predict suicide risk and offer real-time crisis interventions 

(Haines-Delmont et al., 2020). This literature synthesis reflects studies from around the world, 

increasing the generalizability of these findings. 

Weaknesses and Gaps of Evidence 

Overall, few suicide prevention apps have been evaluated in clinical trials. Rigorous 

methodology is lacking in trials which have been done (Forte et al., 2021; Malakouti et al., 2019; 

Melia et al., 2020). High levels of heterogeneity and incomplete reporting were barriers to 

rigorous statistical analysis. Additionally, there was a high risk of bias found within the studies. 

Most suicide prevention apps are only available in English, limiting usability for non-English 

speakers (Castillo-Sanchez et al., 2019). Further, apps are often not updated regularly, 

contributing to user difficulty (Castillo-Sanchez et al., 2019; Martinengo, 2019). The quality of 

apps varies dramatically, which presents safety and confidentiality issues. Given the thousands of 

mental health apps currently available, finding and evaluating a safe, empirically supported app 

that meets a patient's specific needs is difficult. 
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METHODS 

Project Design 

Mental health apps may improve outcomes and reduce adverse events such as suicide. A 

central aim of this QI project was to increase provider competence in evaluating mental health 

apps using a patient-centered framework. Descriptive statistics were used to determine the 

effectiveness of the intervention. A single post-pre survey was administered and used to collect 

data. The following specific outcomes were identified.  

After the training, the clinician would:  

1. Report increased knowledge of mental health apps. 

2. Report increased comfort evaluating mental health apps.  

3. Demonstrate knowledge of both the benefits and risks of incorporating mental health 

apps into practice. 

4. Report intent to apply knowledge gained during the training to clinical practice. 

Basic demographic data were also collected from participants. This was intended to better 

understand the participants, their patients, and the current incorporation of mental health apps 

into clinical practice. 

Model for Implementation 

The Institute for Healthcare Improvement (IHI) promotes the Model for Improvement 

(MFI) to guide quality improvement (QI) projects. This model, which Associates in Process 

Improvement (2021) developed, was used as a framework to guide the implementation of the QI 

project (IHI, 2021). The model consists of two parts, the first involves answering three critical 

questions, and the second involves testing the change (Figure 2). 
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Setting Aims, Establishing Measures, Selecting Changes 

The first step of the model for improvement asks the following three questions: What are 

we trying to accomplish? How will we know that the change is an improvement? What changes 

can we test that will result in an improvement (IHI, 2021)? The primary aim of this project was 

to teach mental health providers how to evaluate mental health apps using a patient-centered 

perspective. A secondary aim was to increase clinicians’ overall knowledge of mental health 

apps and bring attention to the risks and benefits of apps. A post-pre-survey was used to measure 

the extent to which the desired outcomes were achieved. The next step of the MFI involves 

identifying the changes and testing them (IHI, 2021).  

Figure 2 

The Model for Improvement 

 
The Model for Improvement, by Associated for Process Improvement, retrieved from http://www.apiweb.org/, 
Copyright 2021). 
  

http://www.apiweb.org/
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Plan-Do-Study-Act (PDSA) Cycle 

The second part of the MFI consists of the Plan-Do-Study-Act (PDSA) cycle and 

involves testing, evaluating, and improving. This cyclical nature helps to maximize the impact of 

improvement (IHI, 2021). 

Plan 

The cycle begins with the planning and the development of the objectives mentioned 

above. Subsequently, predictions are made about what will happen and why. In this QI project, 

the PI suspected that participants lacked sufficient knowledge of the risks and benefits of mental 

health apps and would benefit from education on this topic. A hypothesis was developed that the 

training would improve participant confidence in evaluating apps. Furthermore, it was predicted 

that the PT.USE Model would increase clinician attention to patient-specific factors. 

The planning phase also involves developing specific details of the who, what, when, and 

where of the training program (IHI, 2021). During this phase, the PI consulted with Health 

Choice Arizona leadership. Both the Medical Director of Telemedicine and the Behavioral 

Health Medical Director enthusiastically supported the QI project and invited the PI to present 

the training at a monthly meeting for behavioral health medical providers. A 20-minute 

presentation was developed and revised with feedback from the project committee. Additionally, 

a survey platform, Google Forms, was chosen as the delivery tool for the posttest survey. 

Do 

The second step of the PDSA involves testing on a small scale, making observations 

about problems and unexpected outcomes, and analyzing the data (IHI, 2021). The PI 

implemented the training program on September 28, 2021. The presentation was delivered via 



 

 
34 

Zoom video conferencing. Participants opted into the study through the completion of the 

survey. A link to the survey was emailed to attendees and posted in the chat box at the end of the 

presentation.  

Study 

Data analysis was completed during the third step and compared to predictions (IHI, 

2021). This phase includes identifying new barriers that came up during the “do” process that 

can be evaluated during the analysis. The extent to which the training demonstrates improved 

clinician knowledge and intent to incorporate this knowledge into practice was analyzed. The 

outcomes were summarized and presented to the committee. 

Act 

The final step in the PDSA cycle involves refining what was learned and preparing for 

future implementation (IHI, 2021). Based on the participants’ feedback, the project’s content will 

be modified, and plans have been made to conduct further trainings. The project’s success 

inspired the PI to disseminate the education to diverse clinical populations. 

Setting 

The training occurred at a virtual meeting in September 2021. This regularly scheduled 

meeting takes place on the fourth Tuesday of each month. Between 30-60 providers who work in 

federally funded clinics across Northern Arizona typically attend these monthly meetings put on 

by Health Choice Arizona, a managed care organization. Most attendees are psychiatric-mental 

health nurse practitioners, psychiatrists, and physician assistants who practice in clinics 

predominantly in the rural counties of Northern Arizona (Apache, Coconino, Gila, Mohave, 

Navajo, and Yavapai county). The meetings aim to inform and educate Northern Arizona 
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behavioral health providers of important information pertaining to their daily practice. All the 

providers and clinics represented serve patients enrolled in Arizona Health Care Cost 

Containment System (AHCCCS), Arizona’s Medicaid agency. 

Stakeholders 

Authorization for implementation was provided by the primary stakeholders, the 

behavioral health and telemedicine medical directors of Health Choice Arizona. Additional 

stakeholders are the behavioral health clinicians who were in attendance. The patients who will 

benefit from increased provider competency in evaluating mental health apps were additional 

stakeholders. The medical directors, meeting facilitator, and information technology (IT) staff at 

Health Choice Arizona were also identified as stakeholders. 

Planning the Intervention 

The project description, the PowerPoint presentation, and the survey link were sent via 

email by a meeting facilitator the day before the meeting. A link to the survey was also made 

available in the chatbox at the end of the presentation. The PI requested that a follow-up email be 

sent containing the link to the survey immediately after the presentation. The presentation was 

created and delivered by the PI. A PowerPoint (Appendix D) enhanced visual learning. The 

PowerPoint content included: an overview of mental health apps, the potential for apps to reduce 

adverse outcomes in rural settings, a brief review of the literature on suicide prevention apps, the 

importance of app evaluation, and the PT.USE Model. 

Participants and Recruitment 

All Northern Arizona behavioral health providers who work for clinics that Health 

Choice Arizona oversees were included on the email invite. Anyone who attended the 
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presentation had the opportunity to participate. While the meetings are attended primarily by 

psychiatric providers (PMHNPs, psychiatrists, & PAs), a small number of administrative and 

other clinical staff were also present. This sampling technique reflects a convenience sample. 

Given the homogeneity of the sample, the non-randomized design, and the lack of a control 

group, it was understood that there would be limitations to the generalizability of the results. 

Future projects should include a broader and more diverse sample. The goal was to achieve a 

response from at least 25% of attendees.  

Consent and Ethical Considerations 

Several measures were taken to ensure that this project was conducted in an ethical 

manner consistent with current research standards. The project was submitted and approved by 

the Institutional Review Board (IRB) at the University of Arizona (Appendix A). The 

participants are all employees of behavioral health clinics and not a vulnerable population. The 

educational material supports clinicians by increasing the competency and safety of patient care. 

No sensitive information was collected in the survey questions. Participation was voluntary, and 

informed consent was obtained by all participants who completed the survey.  

Timeline 

A timeline (Appendix E) was developed during the planning phase of the project. This 

document was updated and adjusted throughout the project design and implementation.  

Data Collection 

A 10-question Google Forms survey collected data. The first three questions captured 

basic information about the participant, including their credentials or job position, work setting, 

and where most of their patients reside (i.e., urban area, urban cluster, rural). Next, a yes/no 
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question asked whether participants are currently recommending apps in practice. If yes, 

participants were asked to list which apps they recommend. The following two questions used a 

“post-pre” survey format to measure before and after presentation ratings. In these questions, the 

participants were asked to rate their knowledge of mental health apps and their comfort level in 

evaluating them before and after the training. The post-preformat was chosen instead of 

administering two separate (pre & post) surveys. This decision was made to increase 

participation by limiting the time required of participants to complete the surveys. Additionally, 

traditional pre- and post-surveys can be limiting in that participants often don’t know what they 

don’t know before the training (Klatt, & Taylor-Powell, 2005). As a result, they may report more 

knowledge or confidence on a subject than they have. 

The final three questions assessed the participants’ ability to recall information presented 

during the training. Two short-answer questions asked the participant to reflect upon what they 

learned in the training and list one potential risk and one potential benefit to the patient of a 

mental health app. The last question assessed the participants’ intent to apply the knowledge 

learned to clinical practice. 

The data obtained from the survey responses was password protected and accessible by 

the PI only. After the project’s conclusion, the survey and the data set were filed within the 

University of Arizona College of Nursing and secured in an online cloud service. 

Data Analysis 

The surveys included categorical, dichotomous, ordinal, and qualitative data. Both peer 

and faculty reviewers ensured the accuracy of the analysis of results. A narrative format was 

used to describe most of the findings. Bar charts display the pre- and post-survey ordinal data 
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findings (Table 1 & 2). The Wilcoxon-signed rank test was the appropriate statistical test for 

analyzing the participants’ pre and post-training ratings. This test was used because of the single 

sample of individuals, repeated measures design, and ordinal variables. Ordinal variables were 

assigned a numeric value of one to four, correlating with participants ratings of “No knowledge 

(1), minimal (2), moderate (3), advanced (4),” and “not comfortable (1), minimal (2), moderate 

(3), very comfortable (4).” The Wilcoxon signed-rank test computes the differences between the 

paired data, ranks the difference by magnitude, calculates the sum of the ranks, and keeps track 

of whether the difference is positive or negative (King & Eckersley, 2019). The minimum sum of 

positive and negative values is used and compared to a critical value table based on the number 

(N) of participants for two-tailed tests (King & Eckersley, 2019). The Social Science Statistics 

(n.d.) website calculator was used. The null hypothesis assumes the median of the pre, and post-

test data differences is zero (i.e., no change in pre & post). The critical value helps determine 

how likely, based on the N, it is that the results occurred by chance.  

Qualitative answers were reviewed and coded for themes separately by the PI and 

committee chair. The coding was combined on one document, and the authors were deidentified. 

A third reviewer (peer) served as a tie-breaker of the proposed themes.  

RESULTS 

Outcomes 

Sample Characteristics 

A total of 38 individuals attended the regularly scheduled meeting on September 28, 

2021. Thirteen of the attendees participated in the study. There were nine nurse practitioners, two 

physicians, a non-clinical administrative staff, and a “telemedicine manager.” Participants work 
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in a variety of practice settings, albeit predominantly outpatient settings. They were asked to 

select all current work settings. Most of the participants (76.9%) reported working in “outpatient 

behavioral health” clinics, followed by participants (30.8%) working in “outpatient substance 

use” clinics. One participant works in an inpatient behavioral health setting (both behavioral 

health and substance). One participant indicated working at a “Medicaid health plan,” and 

another at a “managed care organization.” Finally, one individual works in a “non-clinical 

(administrative)” role. Three participants worked in more than one setting.  

Participants were asked to identify where most of their patients live, urban area, urban 

cluster, or rural. Again, a selection of more than one category was allowed. A significant 

majority of the participants (76.9%) identified that most of their patients live in rural areas, 

15.4% reported that most of their patients live in urban areas, and 15.4% in urban clusters.  

Findings 

App Knowledge 

Participants rated their pre- and post-training knowledge of mental health apps (Table 1). 

The Wilcoxon signed-rank test was used to determine a Z-value. None of the participants 

reported a decrease in knowledge after the training as compared to before the training. Two 

participants reported no change in knowledge of apps after the presentation. The Wilcoxon 

signed-rank test discards data where there is no change, bringing N to 11. The Social Science 

Statistics (n.d.) calculator found the result was statistically significant (p < 0.05). The Z-value is -

2.9341, with a corresponding p-value of 0.00338. This suggests with a high degree of confidence 

that the null hypothesis can be rejected and that the training achieved a primary objective 

through increasing provider knowledge of mental health apps.  
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App Evaluation 

Participants also rated their comfort level in evaluating apps (Table 2). Again, the Social 

Sciences Statistics (n.d.) Wilcoxon signed-rank test calculator was used. None of the participants 

indicated that their comfort in app evaluation lessened after the training. Three participants  

Table 1 

Pre- and Post-Knowledge of Apps Ratings 
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Table 2 

Pre- and Post-Comfort in App Evaluation Ratings 

 

reported no change before and after the training decreasing the sample size for calculation 

purposes to 10. The result was statistically significant ((p < 0.05) where the Z-value is -2.8031, 

and the p-value is 0.00512. This finding supports that the null hypothesis can be rejected. Thus, 

another project objective was met, providers’ comfort in evaluating mental health apps increased. 

Intent to Change Practice 

Participants were asked whether they “intend to apply the knowledge gained during the 

presentation to [their] practice?” They could provide a dichotomous answer of “yes” or “no.” All 

(100%) participants answered “yes.”  
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Qualitative Findings 

In separate questions, participants were asked to list a potential risk to a patient and a 

potential benefit of using mental health apps. From these open-ended questions, themes emerged 

through qualitative coding. Regarding potential risks to the patient, two primary themes 

emerged. First was the potential for harm due to misinformation or non-evidenced-based 

content. The second theme was privacy concerns. Regarding the potential for “benefit,” the 

subthemes were timely access and access to quality care. The overarching theme is safety. These 

qualitative findings support those from the quantitative analysis. Participants demonstrated 

increased knowledge, along with an understanding of both the positive and negative potential of 

apps.  

Other Findings 

Although not directly related to the QI objectives, two questions were asked to provide 

the PI with a better understanding of how often apps are recommended in practice and which 

ones. A minority of participants (38.5%) indicated that they currently recommend apps. Those 

that do recommend the following apps: “Pyx,” “Headspace, Calm (more free apps),” “VA apps, 

specifically CBT-I,” “Wellth,” and “Woebot.” 

DISCUSSION 

Summary 

Individuals living in rural areas face significant barriers to accessing conventional health 

care, which contributes to adverse health outcomes, such as high rates of suicide (CDC, 2018). 

Mobile health apps are an appealing intervention to help augment or even replace treatment for 

rural patients struggling to access mental health treatment. Apps are available from one’s mobile 
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device, can be used at any time of day or night, can be relatively inexpensive (even free), and can 

increase patient autonomy in feeling more empowered about their health. Importantly, a growing 

body of evidence supports that apps can indeed improve health outcomes (Firth et al., 2017a, 

Firth et al., 2017b, Melia et al., 2020, & Wang et al., 2018). Especially exciting is that many apps 

are now offering real-time treatment interventions through remote patient monitoring. This truly 

has the potential to save lives! 

Unfortunately, the excitement of apps is countered by concerns related to the dramatic 

variation in the quality of apps (Akbar et al., 2020, Martinengo et al., 2019 & Melia et al., 2020). 

With that comes concerns for patient safety. In an increasingly digital world, clinicians must be 

able to discern quality digital health technology. 

The purpose of this QI project was to increase provider knowledge of mental health apps, 

with a focus on suicide prevention apps, and teach providers how to evaluate apps so that this 

skill is incorporated into clinical practice. All of the primary objectives of the project were met. 

After the intervention, participants demonstrated increased knowledge of mental health apps and 

increased comfort in app evaluation. Additionally, participants demonstrated an understanding of 

both risks and benefits associated with mental health app use. Finally, 100% of participants 

intend to apply what they learned into clinical practice. 

A strength of this project was that the training took place at a meeting composed of 

providers from six counties across Northern Arizona. This implication is that it may be more 

generalizable than a QI project in only one clinic setting. In addition, attendees were composed 

of a diverse group, including physicians, nurse practitioners, and administrative staff. Multiple 

treatment locations were also represented as providers reported working in outpatient behavioral 
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health, outpatient substance use, inpatient behavioral health, inpatient substance use, and 

administrative settings. Furthermore, the participants' patients come from different geographic 

locations, including rural, urban-cluster, and urban areas.  

Interpretation 

Findings from this QI project suggests that a brief virtual training on mental health apps 

can effectively increase knowledge of mental health apps, comfort in app evaluation, and intent 

to change clinical practice. Notably, participants took away an important message from the 

training, conveyed through their open-ended responses: apps increase access, but there is a 

potential for harm. Given the ever-growing number of apps available and the tremendous 

variation in quality, these findings are especially promising. 

The QI project also demonstrated that the PT.USE Model is an effective teaching tool for 

increasing provider comfort in app evaluation. To the best of the PI’s knowledge, this is the first 

patient-centered model for app evaluation. It was developed to incorporate patient-specific 

context into the evaluation process. Although the inspiration for the model was recognition of the 

unique needs of rural patients, its patient-centered approach will allow it to be adapted to many 

settings and patient populations. This is important because an effective teaching tool may 

increase provider willingness to consider apps as a treatment strategy. Less than 40% of the 

participants reported recommending apps currently to patients, even though most work in rural 

areas where there are typically barriers to accessing conventional treatment. 

Ultimately, these findings exceeded the expectations of the PI in that all the primary 

objectives of the QI project were achieved. Initially, the PI was uncertain whether increased 

knowledge of the risks of mental health apps might result in participants feeling less comfortable 
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in app evaluation. If this did occur, teaching participants how to evaluate apps appeared to 

compensate for this.  

Implications 

The positive findings from this QI project demonstrate that a patient-centered approach is 

an effective means of increasing app evaluation competency. This brief educational intervention 

resulted in increased provider knowledge of apps and comfort in evaluating them. Most 

importantly, participants intend to apply this into clinical practice. Given these findings, pursuing 

further dissemination of similar trainings should be pursued. Future projects should focus on the 

degree to which the training’s content can be applied to other settings and patient and provider 

populations. 

Additionally, the PT.USE model is a valuable framework to guide future app 

development. Its patient-centered approach makes it an excellent tool for meeting many different 

cultures and patient needs. There is a clear need to ensure patient safety at a national level while 

promoting interventions that may facilitate increased health equity. For example, regulating apps 

so much that they become costly and require a formal prescription could be detrimental to 

underserved populations. Policy-makers should incorporate a patient-centered and culturally 

sensitive approach in their decision-making.  

Limitations 

There were several limitations associated with this QI project. Most significant was the 

small sample size. Although 38 people attended the presentation, only 13 responded to the 

survey questions. Further, the intervention targeted behavioral health providers in Northern 
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Arizona only. The findings, therefore cannot be generalized to other settings or provider 

populations.  

DNP Essentials Addressed 

Eight doctor of nursing practice (DNP) essentials delineate the core competencies 

expected of the DNP-prepared nurse (American Association of Colleges of Nurses [AACN], 

2006). This quality improvement (QI) project incorporated all eight essentials.  

DNP Essential I: Scientific Underpinnings for Practice 

This QI project relied on the theoretical underpinnings of the IROM and APA’s App 

Evaluation Model. Rigorous scientific methods were used to evaluate, describe, and measure 

strategies to alleviate poor mental health outcomes such as suicide. Further, the project supported 

the development of new practice approaches through the development of the PT.USE Model.  

DNP Essential II: Organizational and Systems Leadership for Quality Improvement and 

Systems Thinking 

Essential II was addressed by recognizing the ethical dilemmas presented by mental 

health apps, which simultaneously increase access to treatment but may cause harm. It was also 

met by developing a new care delivery approach that will meet the future needs of clinicians and 

at-risk patients. Central to this QI project is a system of evaluation to ensure patient safety. 

Finally, the project prioritizes the needs of diverse patient populations and the conceptualization 

of new care delivery models.  
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DNP Essential III: Clinical Scholarship and Analytical Methods for Evidence-Based 

Practice 

Analytic methods were used to critically evaluate suicide prevention apps. Subsequently, 

a quality improvement project was developed to address the findings. These were then 

disseminated to address a gap in evidence-based practice.  

DNP Essential IV: Information Systems/Technology and Patient Care Technology for the 

Improvement and Transformation of Health Care 

A primary focus of the QI project was teaching providers how to evaluate health 

technology (apps). The project also addressed legal and ethical issues related to technology and 

instructed participants to evaluate digital health information for accuracy and patient 

appropriateness.  

DNP Essential V: Health Care Policy for Advocacy in Health Care 

Essential V was incorporated into the QI project through its focus on rural and often 

underserved communities. Health disparities that lead to an increased rate of suicide were 

addressed through a focus on patient-centeredness. Additionally, the PI demonstrated leadership 

through presenting the PT.USE Model at a moderated panel discussion on digital health and 

innovation at the International Council of Nurses (ICN) 2021 Congress.  

DNP Essential VI: Interprofessional Collaboration for Improving Patient and Population 

Health Outcomes 

The QI project was implemented at a meeting held by a Medicaid managed care 

organization composed of psychiatric nurse practitioners, physicians, and administrative staff. 

Even non-clinical staff reported benefitting from the training. Increased knowledge of apps and 
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how to evaluate them for patient use can be applied to many clinicians and even patients 

themselves.  

DNP Essential VII: Clinical Prevention and Population Health for Improving the Nation’s 

Health 

The essence of the QI project was health promotion, especially for rural residents. A 

central aim of the project was to improve the health status of those at risk of suicide through 

technological intervention (apps). The project also promoted population heath by imploring 

clinicians to evaluate apps carefully.  

DNP Essential VIII: Advanced Nursing Practice 

The PI in this QI project has worked as an advanced practice nurse in rural, 

predominantly underserved areas for over a decade. This experience, combined with the 

education and evaluation of mental health needs in rural areas, guided the project. The project 

also helped teach other advanced practice nurses, who accounted for 70% of participants.  

Conclusions 

Mental health apps offer the potential to increase access to care but may also put patients 

at risk of harm. The QI project demonstrated that a brief training could increase knowledge of 

and comfort in evaluating mental health apps. After this intervention, providers were able to 

identify the risks and benefits of mental health apps accurately. All of the participants intend to 

apply their knowledge from the training into their clinical practice. 

A novel teaching tool, the PT.USE Model, demonstrated efficacy in increasing provider 

competence in app evaluation. Further investigation is needed to determine whether it would be 

helpful in other settings.  



 

 
49 

Plan for Sustainability 

All attendees of the training were provided with the PowerPoint presentation (Appendix 

D). The PT.USE Model can be printed or referenced when the need arises to evaluate an app. 

During the question-and-answer portion of the presentation, attendees wanted more resources on 

where to find good apps. They were provided with sample evaluations of two specific apps. 

(Appendix C). Additionally, the VA website, https://www.ptsd.va.gov/appvid/mobile/, was 

recommended as a source for finding free apps endorsed by a trustworthy source.  

Plan for Dissemination 

An abstract by the PI was submitted and accepted as a moderated oral session at the 

International Council of Nurses 2021 Virtual Congress in November 2021. Thus, nurses from 

around the globe will have access to the presentation for several months. The PI also intends to 

submit an abstract for publication in a peer-reviewed nursing or health-technology journal. The 

PI hopes that the PT.USE model could be used to guide the development of mobile health apps. 

The patient-centeredness of the PT.USE model makes it adaptable to diverse cultures around the 

world.  
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APPENDIX A: 

HEALTH CHOICE ARIZONA SITE APPROVAL/THE UNIVERSITY OF ARIZONA 

INSTITUTIONAL REVIEW BOARD APPROVAL LETTER 
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APPENDIX B: 

CONSENT DOCUMENT (DISCLOSURE AND CONSENT FORM) 
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APPENDIX C: 

EVALUATION INSTRUMENTS (SURVEYS AND QUESTIONNAIRES) 
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APPENDIX D: 

PARTICIPANT MATERIAL (POWERPOINT PRESENTATION) 
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APPENDIX E: 

PROJECT TIMELINE 
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Completion 
Date Planning Pre-

Implementation Implementation Evaluation 

May 2, 
2021 

Submit Final 
Draft of Project 
Proposal with 

Revisions to the 
Project Chair 

   

May 25, 
2021 

Obtain Site 
Permission and 

Schedule 
Implementation 

Date 

   

June 11, 
2021 

Defend DNP 
Project 

   

June 20, 
2021 

Submit IRB 
application 

   

July 12, 
2021 

 IRB approval   

September 
21, 2021 

 Dry run of 
implementation to 
peers for feedback 

  

September 
27, 2021 

 PowerPoint and 
survey link sent to 
meeting organizer 

  

September 
28, 2021 

  Provider Training- 
Implementation 

Day 

 

October 4, 
2021 

  Surveys locked. 
No longer 
accepting 
participant 
evaluation 

 

October 5, 
2021 

   Review/Assess 
Data from post-

surveys 

November 
10, 2021 

   Defend Project 
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APPENDIX F: 

LITERATURE REVIEW GRID 
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Pub. Year 
Author’s Last 

Name 
Title of Publication Type of Study Main Outcomes or Findings Support for and or link to project 

Brown et al. (2020) How can mobile 
applications support 
suicide prevention 
gatekeepers in Australian 
Indigenous 
communities? 

Qualitative study • Need for culturally appropriate 
mobile interventions 

• Interventions should be 
deliverable in multiple formats 
for those whose smartphones are 
not compatible with apps 

• Important to have a community 
gatekeeper who is trained in 
suicide prevention 

Apps offer a feasible and “acceptable” 
suicide prevention intervention for 
indigenous people especially when used 
and supported by community gatekeepers. 
It is important that these are accessible to 
those with limited smartphone capabilities 
and apps should also be culturally 
appropriate.  

Bush et al. (2017) A virtual hope box: 
randomized controlled 
trial of a smartphone app 
for emotional regulation 
and coping with distress  

Randomized-
controlled trial 

• Participants reported improved 
coping ability (statistically 
significant). 

• Other outcomes measures 
(change in suicidal ideation and 
reasons for living) were not 
statistically significant 

• Participants perceived the 
Virtual Hope Box (VHB) as 
helpful.  

• Participants indicated continued 
intention to use the app.  

• Clinicians found the VHB a 
good tool to use in addition to 
traditional treatment methods 

• The VHB is free, available on 
multiple platforms, and in 
multiple languages  

Good usability, free, demonstrated 
efficacy in a RTC on stress reduction and 
distress tolerance. 

Buus et al. (2020) Stakeholder perspectives 
on using and developing 
the MYPLAN suicide 

Qualitative study • Perceived benefits of the 
MYPLAN app are that it could 
disrupt early stages of suicide 

Stakeholders overall feel that the 
MYPLAN app could help reduce suicide 
planning.  
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Pub. Year 
Author’s Last 

Name 
Title of Publication Type of Study Main Outcomes or Findings Support for and or link to project 

prevention mobile phone 
application: a focus group 
study. 

planning and users may feel 
increased autonomy in their 
mental health treatment  

• The stakeholders felt that there 
were limitations to the app and 
that it should be used to assist/not 
replace conventional treatment 

Castillo-Sanchez et 
al. (2019) 

Suicide prevention mobile 
apps: Descriptive analysis 
of apps from the most 
popular virtual stores. 

Descriptive 
analysis 

• Most available suicide prevention 
apps are in English and are not 
regularly updated.  

• The popularity of an app is 
subjective and not indicative of 
the quality of an app 

 There are currently limitations on whom 
an app will benefit. There is a scarcity of 
non-English apps.  

De la Torre et al. 
(2017) 

Mobile apps for suicide 
prevention: review of 
virtual stores and 
literature. 

Literature review 
and review of 
apps 

• There are few apps specifically 
designed for suicide prevention 

• The literature supporting 
technology-based suicide 
prevention is lacking 

• Only one app was available in 
Spanish 

There remain few apps that specifically 
target suicide prevention and most of the 
available apps are in English only.  

Forte et al. (2021) The role of new 
technologies to prevent 
suicide in adolescence: A 
systematic review of the 
literature. 

Systematic 
review  

• Of the apps reviewed one 
demonstrated a reduction in self-
harming thoughts, another 
showed positive benefits 
(although this was not 
statistically significant 

• Secondary benefits were 
acceptability and accessibility 
for adolescents 

Suicide prevention apps may help reduce 
self-harming thoughts in teens and are 
accepted by this population.  
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Pub. Year 
Author’s Last 

Name 
Title of Publication Type of Study Main Outcomes or Findings Support for and or link to project 

• The authors noted that the 
studies on the apps reviewed did 
not adhere to the rigorous 
standards typically expected 
within health literature. 

Haines-Delmont et 
al., (2020) 

Testing suicide risk 
prediction algorithms 
using phone 
measurements with 
patients in acute mental 
health settings: feasibility 
study 

Feasibility study • Smartphone app was linked to 
Fitbit, Apple Health Kit, and 
Facebook to collect passive user 
information such as sleep 
patterns, activity levels, and 
mood  

• Machine-learning can be used to 
predict an algorithm that is 
capable of predicant suicide risk 
levels.  

• The results of the algorithm were 
comparable to the Columbia-
suicide severity rating scale (C-
SSRS)  

It is possible to generate an app that uses 
real-time machine learning to predict 
suicide risk.  

Larsen et al. (2016) A systematic assessment 
of smartphone tools for 
suicide prevention 

Systematic 
assessment 

• Apps with any clinical utility 
were difficult to find out of 
hundreds available 

• 13/49 apps contained the gold 
standard of suicide prevention 
strategies (those promoted by the 
WHO).  

• All 49 apps contained best 
practices 

• The apps with the most 
empirically supported evidence 

More so than other mental health apps 
those targeting suicide are developed by 
reputable organizations. There are 
concerns with privacy and they are 
difficult to find 
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Title of Publication Type of Study Main Outcomes or Findings Support for and or link to project 

were available on Android 
devices only.  

• Over half the apps were 
developed by an institution or 
university 

• Less than half of the apps had a 
privacy policy 

• Only 8 had a password to protect 
PHI 

• 19 of the apps had various 
glitches 

Malakouti et al. 
(2020) 

Effectiveness of self-help 
mobile telephone 
applications (apps) for 
suicide prevention: a 
systematic review 

Systematic 
review 

• Statistically significant decrease 
in suicidal ideation, although this 
was not statistically significant 
in the RCTs which were 
included in the SR.  

• All studies showed positive 
outcomes on secondary 
measures such as reduced 
depression, anxiety, or increased 
adaptive abilities, coping 
strategies, and stress tolerance 

• Need for more rigorous studies 

Overall suicide prevention apps included 
demonstrated benefit albeit not always on 
the primary outcome of a reduction in 
suicidal ideation.  

Martinengo et al. 
(2019) 

Suicide prevention and 
depression apps’ suicide 
risk assessment and 
management: a systematic 
assessment of adherence 
to clinical guidelines 

Systematic 
assessment  

• 5 out of 69 included apps 
contained all six proven suicide 
prevention strategies.  

• Six of the apps contained 
erroneous crisis line numbers. 
Two of the six had been 

Quality and adherence to clinical 
guidelines remains a concern 
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Title of Publication Type of Study Main Outcomes or Findings Support for and or link to project 

downloaded more than one 
million times each.  

Melia et al. (2020) Mobile Health 
Technology Interventions 
for Suicide Prevention: 
Systematic Review 

Systematic 
review 

• No reduction in suicidal ideation 
as compared to control groups.  

• Benefits were seen in self-
efficacy, a reduction of 
depression, psychological 
distress, self-harming, and 
coping.  

No reduction in suicidal thoughts have 
been found; however, participants 
benefitted in other areas.  

Panagiotopoulou et 
al. (2021) 

Behavior changes 
techniques in mobile apps 
targeting self-harm in 
young people: A 
systematic review 

Systematic 
review 

• Study aimed to evaluate what 
behavioral change techniques 
were being used in apps.  

• Most apps used distraction as a 
primary technique. Others used 
DBT 

• No theory appeared to be 
guiding the development of 
apps.  

Most apps included used distraction a few 
others use DBT as treatment approaches 

Povey et al. (2016) Acceptability of mental 
health apps for aboriginal 
and Torres Strait Islander 
Australians: A qualitative 
study 

Qualitative • Overall, there is strong support 
for incorporation of apps into 
treatment within indigenous 
communities 

• The apps should be culturally 
appropriate 

There is strong support for mental health 
apps within indigenous communities in 
Australia and these offer a potential to 
reduce the disproportionately high levels 
of suicide within these communities 
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Tighe et al. (2017) iBobbly mobile health 
intervention for suicide 
prevention in Australian 
Indigenous youth: a pilot 
randomized controlled 
trial  

Pilot randomized 
controlled trial 

• Depression and distress were 
reduced in indigenous youth 

• Suicidal ideation was reduced 
but this was not statistically 
significant 

• Good acceptability of the 
iBobbly app 

Apps offer good feasibility and 
acceptability within indigenous youth 
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