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ABSTRACT
EMPOWERING INFORMED DECISION-MAKING IN MENTAL HEALTH CARE:
A WEB-BASED RECOMMENDATION SYSTEM FOR MOBILE APP SELECTION

MD Romael Haque, B.Sc., M.Sc.

Marquette University, 2024

In 2022, 23.1% of adults in the United States (77 million individuals) were affected by mental
health (MH) concerns. Due to the inaccessibility and high cost of traditional treatment, around
55% of people with severe mental illnesses do not receive treatment. Mental health concerns are
prevalent, affecting a significant portion of the population in the United States. Traditional
treatment options are often inaccessible and expensive, leaving many people without essential
mental healthcare.

However, the rise of mobile technologies has given rise to a promising solution: mobile mental
health applications (MMHAs). These apps offer greater accessibility and affordability, potentially
expanding mental healthcare services to a wider range of users. Despite their potential, there are
challenges associated with MMHAs. Many lack robust evidence to validate their effectiveness,
making it difficult for users and clinicians to choose the most suitable app. Additionally, existing
frameworks designed to guide app selection, such as MARS, ORCHA, PsyberGuide, and MIND
Tools, may be too complex for regular users. These frameworks are often developed by mental
health professionals and may overlook the features that are most important to users. There is also
a disconnect between user and professional ratings, with users valuing features that professional
reviewers tend to overlook.

To address these challenges, we developed a MMHA recommender system that incorporates both
user and expert perspectives. This system was informed by several studies, including analyses of
user reviews from 164 MMHAs and 10 chatbot-based MMHAs providing valuable insights into user
perspectives regarding the acceptance of these innovative solutions and the specific features they
prioritize, in-depth studies with US veterans, a group particularly susceptible to mental health
issues, capturing their personal narratives detailing both successful and unsuccessful experiences
with mental health apps, and a review of two existing professional frameworks and eleven relevant
research articles.

The developed app recommender system provides a holistic view of MMHAs, empowering users
and healthcare providers to make informed decisions. By understanding both user preferences and
expert evaluations, users can choose the app that best suits their needs. The system also helps to
identify crucial criteria that are often missing from existing MMHA recommender systems.
Overall, this research has the potential to improve user experience and promote effective mental
healthcare through MMHAs.
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CHAPTER 1: INTRODUCTION

In 2022, 23.1% of adults in the United States (77 million individuals) were affected by mental health

(MH) concerns., representing 1 in every 5 adults. Due to the inaccessibility and high cost of tradi-

tional treatment, around 55% of people with severe mental illnesses do not receive treatment. With

the advancement of mobile technologies in the last ten years developers recognized a strong promise

for digital tools like mobile phone applications to expand better accessibility at low cost to mental

health (MH) treatment and services. It’s a breakthrough for making MH treatment more accessible,

convenient, and adaptable to the patient’s lifestyle. Mobile Mental Health Applications (MMHAs),

also known as mental health apps, are software applications designed for mobile devices like smart-

phones and tablets. They aim to support mental well-being, provide mental health information, and

offer tools or interventions to manage and improve mental health. These apps cover a wide range of

mental health aspects, including stress management, mindfulness, meditation, mood tracking, and

access to mental health resources. They can be utilized for self-help, as supplements to therapy,

or alongside traditional mental health services. MMHAs are cost-effective, accessible, and scalable

tools that have the potential to expand access to mental healthcare worldwide.

The extensive adoption of mobile health (mHealth) technologies is unprecedented in the history of

healthcare and access to treatment. (117). Many applications have been developed in recent years

to address health-related concerns, particularly mental health (MH) issues (117). These apps target

a broad range of psychological disorders including anxiety (250), depression (242), schizophrenia

(237) etc., and vary in design and functionality. They a variety of techniques, including tracking

and monitoring to gain a better understanding of the causes and symptoms of mental illness (85),

providing techniques to mitigate and manage symptoms that arise as a result of a mental health

issue, such as breathing (57), meditation (104), etc., mental health games–based apps that help to

manage anxiety and achieve healthy living (44) and providing a community of peers and/or coaches

where users can ask and answer questions and exchange support (91). Despite the fact that mental

health apps have been shown to be beneficial in supporting mental health, there is still a significant

number of issues and concerns, such as early dropouts (182), low engagement (196), not being

very effective in improving the condition of the patients (43; 271), etc. For example, researchers

found clinically proven methods such as CBT and positive psychology often do not perform as

expected in mobile-based platforms (197). Moreover, prior research showed different self-guided

mobile applications suffer from early dropouts (22). Many mental health applications report low
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engagement and a high attrition rate. However, there is little evidence to support these claims (261).

Possible reasons include usability issues, such as software bugs, unappealing user interfaces, data

loss, battery and memory usage issues, lack of guidance and explanation, etc. (15). Additionally,

due to privacy concerns, people are often wary of using mental health apps (252). Very few evidence

and research based applications that are available often fail in implementing important features, such

as understanding early warning signs and triggers (184),wellness plans (262), etc. These result in a

lack of trust among users and healthcare providers (261), as well as poor engagement and dropouts

(196; 182).

Users seeking MMHAs need clear and comprehensive information to make informed choices. More-

over, the rapid proliferation of MMHAs has highlighted the need for reliable frameworks to evaluate

their safety and effectiveness (162). Prior literature acknowledges the needs and provides implica-

tions around how experts, policymakers, and researchers can provide guidance in this area (166).

Following up these concerns, different organizations have developed such frameworks, each with

its own focus and methodology. Numerous Assessment and Evaluation Tools such as frameworks,

guidelines, rating systems, or app libraries, have been established worldwide (48). Nevertheless,

these efforts encounter challenges. For instance, the NHS Apps Library (128), which evaluated apps

based on specific criteria, was introduced but promptly withdrawn due to public backlash after re-

ports surfaced regarding privacy and security vulnerabilities in several of the apps (128). Mobile

App Rating Scale (MARS) (251) and Organization for the Review of Care and Health Applications

(ORCHA) developed their own guideline tools focusing on aspects such as engagement and usabil-

ity (170). MARS evaluates apps based on criteria including engagement, functionality, aesthetics,

information accuracy, and subjective quality (251). Another prominent guidance framework is the

American Psychiatric Association’s APA App Evaluation Model, which prioritizes factors such as

privacy, clinical foundation, and therapeutic goal. This model underwent refinement by a diverse

committee, aiming for objectivity and evidence-based assessment (17). However, evaluation frame-

works such as MARS and the APA App Evaluation Model aim to guide users through app selection

questions, but may lack clear metrics for decision-making (161; 194). They also lack the sufficient

detail for users to determine an app’s suitability and do not provide clear metrics to guide app

choices (194).

To facilitate app evaluation, organizations have created databases or evaluation hubs, such as the

MIND database (65), which streamline the process by categorizing apps based on evaluation criteria.

It has been developed in collaboration with the American Psychiatric Association (APA) (? ),
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focusing on five priority levels: background info, privacy and safety, evidence, ease of use, and data

integration (161). This framework consists of 105 objective questions, aiming to provide a data-

driven approach to evaluating health apps and enabling customization to meet individual needs.

Crowdsourcing is also incorporated to ensure ongoing evaluation and identification of unsafe apps

(161). While the framework may be comprehensive, efforts have been made to make it practical for

clinicians and users, with a focus on usability and objectivity. Another such effort led to the creation

of One Mind PsyberGuide (One Mind PsyberGuide), a nonprofit project established in 2013, aims

to assist individuals in using technology for better mental health. Its evaluations focus on three key

metrics: credibility, user experience, and transparency regarding data security and privacy practices

(194). Instead of assigning an overall score, PsyberGuide presents these metrics separately to allow

consumers to prioritize factors based on their individual needs and preferences (195).

However, despite recent efforts by a few evidence-based works such as PsyberGuide and MIND to

streamline these guidelines or provide additional materials to support their use, these guidelines

require careful consideration and evaluation of apps for security, credibility, and clinical efficacy.

Consequently, they may prove even more challenging for general users who seek simpler information

to make choices. Carlo et al. discovered that the most common criteria of these frameworks, such

as Psyberguide, Mindtools, and ORCHA, often have notably discordant reviews. Moreover, these

frameworks and guidelines are developed by mental health professionals and experts who possess

clinical knowledge but may lack insight into what day-to-day users truly desire (48). Prior literature

has shown significant differences in opinions between experts and users on several criteria. Hudson

et al. found low agreement between users’ and professional ratings, and they identified several fea-

tures missing from professional ratings, such as customization and integration with daily life. They

also highlighted that participants particularly valued certain aspects of mental health apps that ap-

pear to be overlooked by professional reviewers (129). This suggests that academic researchers and

clinicians designing frameworks and evaluating apps may be missing what consumers are actually

seeking. With the rapid growth of technology and advancements in different AI tools such as chat-

bots, these technologies have made their way into intervention techniques supported by MMHAs.

Prior literature has pointed out the limitations of these new tools through user perspectives (112).

Additionally, Ramos et al. demonstrated that it remains unclear whether existing app assessment

tools adequately address considerations of diversity, equity, and inclusion (DEI), which are partic-

ularly crucial for reducing mental health disparities among marginalized communities (224). This

underscores the need for a universal framework that acknowledges both user and expert opinions.
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Frameworks developed by mental health professionals undoubtedly carry significant value and knowl-

edge that should be considered when choosing a MMHA. However, incorporating user perspectives

in accordance with that has the potential to reveal a complete picture that will help both clinicians

and users make informed decisions in choosing a MMHA.

Prior research has attempted to understand these challenges using data from a variety of sources, in-

cluding the descriptions of applications in mobile app stores, publicly available peer-review databases,

frameworks and evaluation criteria from engineering and informatics literature, and interdisciplinary

organizations, etc. But only a few studies focused on user-centered design and usability evaluation

of these apps. Therefore, there is a gap in HCI literature in understanding the limitations of these

apps through a user-centered lens. To gain an empirical understanding of why there is such a low

level of engagement and significant dropout rates, it is vital to examine the challenges and concerns

regarding these apps from the consumers’ perspective and their real-life experience. A comprehen-

sive understanding of user perspectives and experiences may aid in answering research questions

around this debate. This project may contribute to an understanding of the current confusing, un-

certain picture about consumer interest in using mental health apps in the real world (as opposed

to research settings).

My research aims to fill a research gap in this area by providing concrete research and design

implications by emphasizing the importance of user-centric design and evaluation of systems targeted

for vulnerable populations. I believe in research involving multiple stakeholders both direct and

indirect stakeholders (who aren’t directly involved with the system but are influenced by it). Without

them, the development will compromise key values that are vital to the design process. In my thesis,

my aim is to involve stakeholders such as general users of mental health apps, psychiatrists and

experts in psychological science, one of the most vulnerable population such as US veterans and

lastly, app developers.

To that end, First, We focused on thoroughly examining user perspectives by analyzing user reviews

from 164 mobile mental health applications, sourced from platforms the Google Play Store and

Apple App Store. This study explores mental health (MH) apps through a thematic analysis of user

reviews, revealing user sentiments. Users share their experiences and feedback, providing valuable

data with positive, negative, and neutral tones. Reviews offer detailed evaluations of app features

and suggestions for improvements. MH apps were identified on Google Play (Android) and Apple

App Store (iOS) using the search term ”Mental health apps,” resulting in 117 Google Play and 76

Apple App Store apps, with 29 apps compatible with both platforms. Python scripts were used to
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gather 1620 Google Play and 2266 Apple App Store reviews from 117 and 76 apps, respectively.

Reviews from January 1, 2019, to May 1, 2021, with 200 or more characters, and one to three-star

ratings were included. Thematic analysis was used to identify patterns in user feedback, resulting

in nuanced insights into app experiences. The analysis involved two passes: the first pass generated

numerous open codes to capture diverse perspectives, later reduced through memoing and clustering.

In the second phase, codes were clustered using affinity mapping to identify emerging themes.

Furthermore, to explore the intricacies of the latest technological advancements in MMHAs, we have

specifically investigated the incorporation of chatbots as a recent feature. This involved analyzing

user reviews of 10 chatbot-based MMHAs. To compile a comprehensive list of commercially avail-

able mental health (MH) apps with chatbot features, multiple sources were explored. This included

open-access articles on MH chatbots, expert mental health app review platforms (mindtools.io and

psyberguide), and searches on Google Play and Apple App Store using ”Mental health” and ”chat-

bot” as keywords. The search, done without logging into specific accounts, aimed to mimic user

exposure to these apps. After careful scrutiny of app descriptions, screenshots, and promotional

websites, 19 apps were initially identified. To ensure they met the definition of MH chatbots, one

author downloaded and used each app for at least three days. This process also helped extract com-

mon features of these apps. Ten apps were selected for analysis. Scraping scripts were created to

collect public user reviews for these ten apps from Google Play and Apple App Store. The inclusion

criteria for reviews were a timeline from January 1, 2019, to May 1, 2022, and a minimum length of

200 characters. This filtering yielded 3621 Google Play reviews and 2624 Apple App Store reviews

based on 9 and 10 apps, respectively. These reviews were anonymized and coded for analysis. In

understanding the apps’ descriptive overview, app descriptions from promotional websites and mar-

ketplaces were analyzed, and six main themes were identified collaboratively. For user perspectives,

an inductive thematic analysis of selected user reviews was conducted. Thematic analysis was chosen

for its systematic approach to large data sets and contextual understanding.

To capture personal narratives detailing both successful and unsuccessful experiences with mental

health apps, we conducted a study involving US veterans, a group particularly susceptible to men-

tal health issues. The study was conducted in two phases. Initially, our aim was to understand

perceptions of mental health Crisis among U.S. military veteran peer mentors and the potential

of mobile-based peer-support. U.S. military veterans face an elevated risk of suicide or exhibiting

suicidal behaviors. Peer-support interventions have proven to be effective for veterans because of

their shared experience and community. However, as veterans might face a mental health crisis at
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any time, it is crucial that the mentors can identify their peers’ crisis warning signs early enough.

Mobile technology has the potential to facilitate and improve peer-to-peer communication. Gaining

an understanding of how the veteran community perceives crisis symptoms, as well as their values

and technological needs, bears utmost importance in creating any tool or adopting any strategy.

Hence, we conducted a mixed-methods study with twelve peer mentor military veterans. Our re-

search will offer an in-depth understanding of the nuanced conceptions of mentor veterans about

early warning signals and acute mental health crisis symptoms, as well as aspects of technology

that may aid this community in recognizing and managing these symptoms. In the second stage

of the study, we explored design opportunities for persuasive reminders for veterans to facilitate

peer-mentor support. US military veterans (USMVs) are a vulnerable population with an elevated

risk of mental health issues and suicide. Peer support, especially through mobile technology, has

proven effective in addressing mental health related challenges, but ensuring long-term engagement

remains a concern. This study explored the opportunity of designing persuasive technology, partic-

ularly persuasive reminders, to enhance engagement in peer support interventions for veterans. We

followed community-based participatory research with ten veterans to identify specific peer support

processes that can benefit from persuasive reminders and to uncover the underlying community val-

ues and needs to guide design. Our study highlighted the deficiencies of existing apps in terms of

visual appeal, privacy features, and the ability to provide support during critical moments, shaping

the direction for delivering digital interventions that adapt to users’ daily routines.

For our final project, all these insights into user needs and preferences informed the design of an

interactive tool aimed at assisting users in making informed decisions when selecting a mobile men-

tal health application. We developed a web interface where user reviews and expert opinions will

be categorized based on the preferences identified in previous studies. The design is resulted from

combining our knowledge from our studies and 11 peer-reviewed articles that focus on user require-

ments from MMHAs, systematically analyzed from two most popular professional app evaluation

frameworks – Psyberguide and Mindtools, we derived a universal framework for app recommenda-

tion that acknowledges both user and expert opinions. We implemented this framework through an

interactive web-based interface aimed at assisting users in making informed decisions. By providing

access to both user and expert perspectives on these apps, users and healthcare providers will be

empowered to make consistent decisions about which mobile mental health applications to choose.

Our research contributes to identifying and understanding the crucial criteria that are either absent

or inadequately addressed in existing mobile mental health app (MMHA) recommender systems. We
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provide concrete research and design implications based on our findings for designing an effective

and user-centric MMHA recommender system.

The entire document is divided into seven chapters. In Chapters 2 through 5, I have outlined five

in-depth studies conducted to achieve my research goals.They are -

• An examination of critical user reviews of mobile mental health applications (MMHAs) to

understand users’ opinions and perspectives

• Exploring values and requirements for developing mobile technology for U.S. military veterans

to enhance participation in peer-mentor support within mobile mental health apps.

• Design a web-based recommendation system for mobile mental health app selection

Chapter 6 wraps up with a discussion of the contributions made by these projects and outlines

potential future directions.
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CHAPTER 2: AN ANALYSIS OF USER REVIEWS OF MOBILE MEN-
TAL HEALTH APPLICATIONS

Mobile mental health applications are seen as a promising way to fulfill the growing need for mental

health care. Although there are more than ten thousand mental health apps available on app

marketplaces, such as Google Play and Apple App Store, many of them are not evidence-based,

or have been minimally evaluated or regulated. The real-life experience and concerns of the app

users are largely unknown. To address this knowledge gap, we analyzed 2159 user reviews from

117 Android apps and 2764 user reviews from 76 iOS apps. Our findings include the critiques

around inconsistent moderation standards and lack of transparency. App-embedded social features

and chatbots were criticized for providing little support during crises. We provide research and

design implications for future mental health app developers, discuss the necessity of developing a

comprehensive and centralized app development guideline, and the opportunities of incorporating

existing AI technology in mental health chatbots. This chapter has been published in the

Proceedings of the ACM on Human-Computer Interaction, Volume 6, Issue CSCW2,

Article No.: 421, Pages 1 - 29, (https://doi.org/10.1145/3555146).

2.1 Introduction

One out of every four persons on the world has been impacted by mental or neurological disorders

at some point in their lives (208). Mental disorders affect around 450 million people globally,

making them one of the primary causes of ill-health and disability according to WHO (208). In

2019, 20.6% of adults in the United States (51.5 million individuals) were affected by mental illness,

representing 1 in every 5 adults and a sharp increase of 4% in just three years (150). Due to the

inaccessibility and high cost of traditional treatment, around 55% of people with severe mental

illnesses do not receive treatment (221). With the advancement of mobile technologies in the last

ten years developers recognized a strong promise for digital tools like mobile phone applications to

expand better accessibility at low cost to mental health (MH) treatment and services (31). Prior

study has acknowledged this breakthrough for making MH treatment more accessible, convenient,

and adaptable to the patient’s lifestyle (48). By 2018, there were over 10,000 MH and wellness

apps available for immediate download (263), with services ranging from symptom tracking and

monitoring to implementing scientifically grounded therapy, such as CBT and Mindfulness, as well

as various interactive tools and modules for self-guidance (27). However, prior study has shown that

while access and availability of MH applications has increased, concerns about privacy, effectiveness,
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and usability have also been raised (262). According to a recent study, 7–42% of users continued

to use the apps after four weeks, but just 0.5–28.6% after six weeks (215). The use and adherence

with MH applications in real-world settings may range between 1% and 29% (88). Furthermore,

because the majority of the applications accessible are not evidence-based, their efficacy in aiding

people with MH concerns is questionable (27).

Prior research has attempted to understand these challenges using data from a variety of sources,

including the descriptions of applications in mobile app stores (69), publicly available peer-review

databases (27), frameworks and evaluation criteria from engineering and informatics literature, and

interdisciplinary organizations (50), etc. Smartphone-based apps represent a unique opportunity to

expand the availability and quality of MH treatment, and the COVID-19 pandemic caused a surge

in MH and wellness app downloads (272). But only a few studies focused on user-centered design

and usability evaluation of these apps. There is a gap in HCI and CSCW literature in understanding

the limitations of these apps through a user-centered lens. To gain an empirical understanding of

why there is such a low level of engagement and significant dropout rates, it is vital to examine

the challenges and concerns regarding these apps from the consumers’ perspective and their real-life

experience.

2.2 Objective of the Study

User reviews provide a unique venue to extract information around usability issues and evaluate

efficacy (198). Studies have demonstrated that analyzing user evaluations can provide in-depth

knowledge of user experiences. It can assist in identifying potentially harmful functionalities, in-

corporating community values and expectations into app design in a variety of domains, including

mobile health technologies (14). Furthermore, users consider these reviews as a credible source to

learn about expectations and potential consequences, allowing them to make informed judgments

about what to choose and avoid while thinking about these apps as treatment supplements. In this

project, we utilize the app descriptions and user reviews of the mobile MH apps from two most

popular app stores to investigate two research questions:

RQ1: What is the state of the art in mobile MH applications, in terms of targeted MH problems

and techniques used to support users?

RQ2: What are the concerns and perspectives expressed in user reviews published on mobile app

store platforms about the usability and efficiency of mobile MH applications?
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2.3 Background

We situate our work in previous literature by discussing why and how researchers conducted user

review analysis, introducing the current state of the art research on MH apps.

Online reviews are a type of product information generated by individuals based on their own

personal experiences with the product. Consumers can post product reviews with content in the

form of numerical star ratings and open-ended customer-authored remarks about the product on

online sites (188). User reviews are an integral component of the user experience, especially when

topic satisfaction is crucial for adoption (156). Like many other online marketplaces, mobile app

stores allow users to post their feedback based on their experience of using the apps (258). User

input in the form of app ratings and reviews is becoming common in app marketplaces. Users may

utilize this feedback loop to evangelize and promote apps they like, as well as alert other users of

the apps’ shortcomings. Given the highly competitive nature of the mobile app market, the user

reviews often work as a resource for customers to take informed decision about which apps will or

won’t work for them and if there are any specific factors that impact the amount of feedback a

user will provide (198). In recent years, researchers have offered a wide range of analytics and data

mining tools to help developers and analysts use this feedback (108). In terms of analytical tools

and methodologies to extract the rich contextual information, prior research have used sentiment

analysis (36), SVM (278), Naive Bayes (213), maximum entropy classification (278; 137), N-gram

model (278), other unsupervised learning tools (51) and qualitative analysis methodologies (258)

etc. These methodologies are being used to identify relationship between ranks and sales (52; 59),

identify the contradictory phrases (84), explore the underlying factors of customer value (212),

compare reviews of different products in one category to find the reputation of the target product

(125), create summary representations of opinions to perform question answering (47), identify fake

reviews (176), exploring user characteristics (90; 247) and perceptions (158; 96) etc. from different

e-commerce platforms such as amazon (213; 36), mobile app stores (249; 15), hospitality sectors

(78), restaurant sectors (160) etc. There are few works that employ user evaluations to investigate

mobile mental health/well-being/behavior change applications for future design opportunities (66),

figuring out usability concerns (14), and analyzing user characteristics (268).

Our research is motivated by this body of work that considers user-generated feedback as a valuable

source of information (217) and make useful meaning out of them (198). User-generated content

allows us to gather information from a wide spectrum of people that is often difficult to collect using
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typical data collection methods (256; 217). Through this investigation we will develop a deeper

understanding of the real-world experience and usability concerns of mental health app users and

extract the complaints and suggestions including problem reports, feature requests, etc, which are

valuable resources for app developers to improve user experience and satisfaction (212).

The importance of applying best practices such as making comprehensive support accessible and

available inside the app, as well as following clinical evidence-based approaches has been acknowl-

edged in previous research. However, research into the effectiveness of mental health apps is still

in its infancy, and there are ongoing discussions about how best to examine the efficacy of mental

health apps. Hundreds of apps are being developed and are downloaded from the app stores without

significant research to confirm the effectiveness of such apps. A comprehensive understanding of

user perspectives and experiences may aid in answering research questions around this debate and

inform design of effective apps. Moreover, qualitative analysis of app store reviews will contribute

to an understanding of the current confusing, uncertain picture about consumer interest in using

mental health apps in the real world (as opposed to research settings).

2.4 Methods

This study examines mental health (MH) applications by using a thematic analysis of user reviews to

look at how users feel about them. Users of mobile apps can download, review, and comment on the

apps depending on their experience and happiness. This publicly accessible data (user reviews) offers

in-depth evaluations that include positive, negative, and neutral input. Written evaluations can also

reveal customer satisfaction with certain program features or express a desire for enhancements. As

a result, reviews are regarded as a significant source of information.

2.4.1 Selection of Sample Apps and Reviews

We searched for potential apps focused on MH on two dominant mobile platform app stores (Google

Play for Android and Apple App Store for iOS). We used the search term ”Mental health apps” on

both app stores. The search was conducted from the homepages of the app stores without logging in

to any specific account. This step was taken to ensure that no ranking algorithm could be applied

by the system to prioritize any specific user preference. Therefore, although the search results may

not be fully comprehensive (as found from convenience sampling), these apps represent the sample

in (almost) the same order that consumers would likely be exposed to and thus, most likely to use.

We followed similar filtering considerations used in prior research on evaluating mobile MH apps

(109) and thus included both free and paid apps with English-language interface and at least 100
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downloads. These filters gave us a list of 249 apps from Google Play and 117 apps from Apple

App store. The authors reviewed and discussed the app descriptions included in this list to exclude

any app that are not relevant. The final list included a total of 117 applications from Google play

store and 76 applications from apple app store. In total 29 applications were compatible with both

platforms. In the ”Supplementary Material” section, a complete list of applications (considered in

our study) has been attached.

We wrote python scripts to scrape application details and all available user reviews from the 189

apps. In order to extract recent critical user feedback of the apps we applied the following three

inclusion criteria to filter the reviews.

• Timeline: We included reviews that were published between January 1, 2019 and May 1,

2021. As the marketplaces change rapidly with new apps and updates of the existing apps,

we wanted to capture the most recent user reviews. In addition, this timeline would allow us

to understand if there exists any substantial difference in the reviews between pre and during

COVID-19 period.

• Length: We included reviews with character counts of 200 or more. According to a previous

study, the average amount of characters in a relevant review is 110.8. (176). We chose 200

characters for the scope of our study because reviews with more characters will aid us in

uncovering deeper insights when performing the analysis. Moreover, shorter reviews often

tend to be fake and are created for promotional purposes. Ignoring those reviews assisted us

in improving data integrity.

• Star rating: This filter was used to limit the reviews to consider to only those that were critical

and/or had negative insights. Therefore, we took into account the reviews that have a one,

two, or three star rating.

1620 reviews from the Google Play Store and 2266 reviews from the Apple App Store met all of the

inclusion criteria. These reviews are based on 117 apps from the Google Play Store and 76 from the

Apple App Store. All of the reviews have a unique coding system that can be easily traced back to

the application and platform from whence they emerged. During the analysis the lead author was

responsible to carefully read each review and ensure that all personally identifying information were

replaced or removed.
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2.4.2 Data Analysis

We analyzed the reviews using an inductive thematic approach (200). Thematic analysis was chosen

because it allows systematic study of a big data collection and aids in the understanding of patterns

in the text while taking context into consideration (258; 147). Previous research (258) has shown

that data obtained from thematic analyses may be examined and reported qualitatively, therefore

we employed a qualitative thematic analysis. Analysis consisted of two passes. In the first pass

we generated open codes (over 20 total) to capture diverse viewpoints from the reviews. This high

number of open codes is due to our effort to capture the nuance in the specific insights included

in each review and was significantly reduced through the process of memoing and clustering (200).

In the second phase of analysis, we memoed and clustered the codes using a constant comparison

method operationalized as affinity mapping. Each open code was compared to others and positioned

to reflect its affinity to emerging themes and clusters. The reported themes consisted both of ones

that appeared consistently across multiple reviews, and also the ones that came from reviews that

represented divergent responses and opinions.

2.4.3 Data Integrity and Ethical Considerations

We considered the fact that app stores, like many other online marketplaces,can have reviews posted

by fake and paid users. However, prior research (176) showed that in ”Health & Fitness” category

the percentage of potential fake reviews is very low (about 6%). Moreover, one primary characteristic

of the fake reviews are that, they have good star ratings (176). Since we are considering reviews

with three or fewer stars, we assume that almost all of the reviews included are original and can be

trusted.

Our python script got blocked multiple times by apple app store because Apple has an automatic

scraper detector that block requests coming from the same IP address within a short period of time

(268; 120). We circumvent this by identifying those applications where the review collection was

incomplete and running our scripts on those applications iteratively from different IP addresses. We

also ran an additional python script to detect and eliminate all the duplicate reviews (if present).

Keeping ethical implications in mind, we only collected information on webpages that were already

explicitly public for everyone on Google Play Store and Apple App Store and were not only accessible

to only a certain community of users. As suggested by (283), it is unethical for researchers to use

any personal information from the internet if the data or information is restricted to a certain group
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of people or communities. Hence, we ensured the webpages we collected the data from are public

and not restricted to certain communities or populations. (283) also adds to this conversation of

ethical implications by emphasizing that more than expected information should not be revealed

through the combination of visual and textual elements. To ensure that, we intentionally refrained

ourselves from publishing or revealing any identifiable information that were shared in those pages

even though they were public.

2.4.4 Positionality

The research team consisted of members whose family members and close relatives have experiences

and suffered from MH disorders. One team member is an expert in intersectional stigma, online

social support, and MHcare, while another is an expert in working with marginalized and vulnerable

populations.

2.4.5 Limitations

Our analysis methods and selection criteria have some inherent limitations. First, we only considered

negative reviews (¡=3 stars) in our analysis. These may be coming from users willing to write

about their strong unfavorable sentiments, and we may be missing feedback from users who are not

comfortable (or do not care) about writing their experience on online platforms. However, since we

considered a representative sample of the MH apps and the number of reviews were high, we can

safely assume that the concerns we found will be representative of user opinions. Second, we elected

not to incorporate critical assessments around broad UI issues and software defects in our user-

centered evaluations, largely because we aimed to capture a broader picture of customers’ real-life

experience and concerns around the usability and efficiency that a mere software update wouldn’t be

able to solve, and need more attention from the researchers and the app developing organizations.

Third, for this study, we looked at ratings from only the two major mobile platforms (Google and

Apple). Other mobile platforms were not taken into account for the scope of this research.

2.5 Findings

We provided our findings from the analysis in this part divided into two subsections. In the first

subsection, a descriptive analysis of the current state of the overall mobile mental health (MH) app

market is presented. In the second subsection, perspectives and sentiments raised by users such

as inconsistent moderation, toxic social interaction, lack of transparency and useful functionalities

regarding chatbots are presented.
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Figure 1: (a) Targeted MH conditions covered by the (percentage of) apps considered in our study.
(b) Frequency distribution of the apps in terms of techniques and technological tools used.

2.5.1 State of the Art in Mobile Mental Health (MH) Applications

We begin with an overview of the apps that were selected from our careful consideration following

the approach described in section 2.4.1. Although the list of apps may not be exhaustive, it is a

large representative sample of the existing mobile MH apps from two most popular app stores. Thus,

we can assume that the descriptive statistics can be generalized and the findings reflect the current

status of the overall mobile MH marketplace. We provide categorizations of the apps on two key

aspects: types of MH concerns they target and techniques and technologies used to assist users.

Targeted MH conditions 1(a) shows the number and percentage of apps per addressed MH

problems, sorted in descending order. These categories are not mutually exclusive, which means

that an app can address multiple MH conditions. Anxiety is the most commonly addressed issue

(79, 48.17%). Other significant issues are : stress (62, 37.8%), depression (55, 33.54%), general

mental health and wellbeing (48, 29.27%), sleep disorder (25, 15.24%), PTSD (23, 14.02%), eating

disorder (22, 13.4%), bipolar & other related disorders (14, 8.54%), personality disorder (13, 7.93%),

schizophrenia (6, 3.66%), substance use/disorder (6, 3.66%).

Intervention techniques and approaches used Different apps use different strategies and tools

to treat various MH issues. These techniques, as found from the description of the applications

covered in our study (n=164), can be split into five broad categories: evidence-based framework,

therapy, technology tools, continuous assessment, and community and peer support. Figure 1(b)

represents the number and percentage of these broad categories and subcategories. These categories
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are mutually inclusive, implying that an app can implement a variety of strategies.

• Evidence-based framework: A handful of the apps implemented techniques that are evi-

dence based and scientifically grounded such as CBT, DBT, mindfulness and positive psychol-

ogy. Assisting people in achieving mindfulness is a prominent evidence-based strategy. We

found 47 (28.7%) apps utilizing mindfulness. The ability to be fully present, aware of where we

are and what we’re doing, and not unduly reactive or overwhelmed by what’s going on around

us is known as mindfulness. Meditation is a popular method for achieving mindfulness. These

apps offer guided meditations and courses, sleep meditation, breathing exercises, stress relief

and coping meditations, exercises related to finding focus and building productivity, tailored

reminders about meditation, and the option to measure the number of minutes meditated, etc.

The duration of these courses and guides might range from a few minutes to several hours.

CBT (cognitive behavioral therapy) is an another type of psycho-therapeutic treatment that

teaches people how to recognize and change harmful or distressing thought patterns that affect

their behavior and emotions. Among the applications we considered, 37(22.5%) implemented

CBT. Majority of the apps have a number of therapeutic elements such as tests and scales

to assess one’s well-being, resources about symptoms and treatments, pleasurable activities to

improve one’s mood, tasks to complete to practice new coping skills, communicating through

inspirational quotes, and suicide prevention measures (providing links to support services,

ability to prepare a crisis plan), etc. Positive psychology is a modified type of CBT that is

essentially a cognitive treatment for changing negative thoughts and dysfunctional perceptions

into more positive ones. Some of these apps (11, 6.7%) apps allow users to reflect on them-

selves using diaries and journals, as well as add affirmations to encourage positive thinking.

Finally, DBT is another evidence-based technique that these programs use. DBT (Dialectical

Behavior Therapy) is a modified version of CBT. Its primary objectives are to teach people

how to live in the now, build healthy stress coping mechanisms, regulate their emotions, and

improve their interpersonal connections. Only 6 (3.7%) applications used this technique.

• Therapy: This wide category was broken into two subgroups: coaching (22,13.1%), where

users can connect with professional coaches and active listeners guide them through various

mental and physical wellness recovery processes and clinical treatment (14,8.8%), in which users

can remotely connect with a medical professional or a registered therapist and go through

their therapy session with them. In few of these apps, users can be matched with coaches

and therapists who suit their style and preferences using algorithms and matching systems
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Figure 2: Number of user reviews published in Google Play Store and Apple App Stores in the last
five years for the apps considered in this study

depending on their needs. Remote therapy and coaching solutions are highly useful for patients

who live in remote places or who have physical disabilities.

• Technology tools: We found four different types of technological tools and features in the

apps we included. First, interactive coaching and listening modules (76, 46.3%) where app

users interact with a dynamic tool based on their experienced symptoms, and receive sugges-

tions on ways to improve their specific mental conditions. These resources offer suggestions for

navigating around potential trigger symptoms, avoiding risky activities, and learning about

different treatment options on their own. Second, gamification (8, 5%) is a technology inter-

vention that has recently gained popularity. Various game-based apps assist users in assessing

and coping up with symptoms through provision of virtual reward for setting and complet-

ing specific goals. Leveling up, collecting money, a map to display progress, rankings, and

characters are just a few examples of the video game-inspired features. People’s motivation is

expected to enhance by rewards and incentives in particular. Third, AI/chatbot (7,4.4%), in

which developers utilize artificial intelligence and machine learning techniques to create bots

that can interact with users by talking to them, coaching, suggesting treatment, guiding them

through exercises, and so on. Fourth, relaxing music and soothing sounds (7, 4.4%) that help

people recuperate from various metal difficulties.

• Continuous assessment: Continuous Assessment refers to approaches in which mobile apps

assist users in better comprehending their present condition by contrasting recent symptoms

with a history of previous symptoms. It requires continuous user interaction, as it relies
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on user input, which is typically provided in the form of various surveys. The two types

of assessment are: (a) symptom reporting, tracking, and monitoring, where users provide

information about their current status in the form of valid established questionnaires, and the

program assists them in monitoring and tracking their progress. Apps under this category

usually send reminders for inputting symptoms at specific periods throughout the day, and

then summarize the data through visual feedback to track user progress. This feature is present

in 86 (52.5%) apps, and (b) self-reflection tools, which are offered through surveys and teach

the users how to choose a better path, what to do in a critical situation, and other things by

allowing them to explore on their own. These apps prompted users to investigate the evidence

surrounding a catastrophic thinking, posed questions about the negativity in the thought

process, and offered examples of how to combat the relevant negativity in their thoughts. 56

(34.4%) applications have this feature.

• Community support: Interacting with peers (anonymously) who are dealing with similar

MH challenges or are already on the road to recovery enable users to open up about their

problems and discuss viable recovery paths by exchanging support and advice. This peer-

to-peer support is provided by 14 (8.8%) apps. Appointed moderators and super-admins

commonly moderate these peer-to-peer discussions. A few of these apps also allow users to

enlist the help of friends and family through their phone contacts and social media accounts.

Google
Play

% total reviews
Apple

App Store
% total reviews

Total number
of reviews

54554 32534

1. After applying the length
(#characters¿= 200) criteria

10485 19.22% 16762 51.5%

2. After applying the timeline
(January 1, 2019 - May 1, 2021) criteria

8556 15.68% 9990 30.71%

3a. After applying the star rating
(¡=3) criteria

1620
2.97% ;

%reviews after applying
1 and 2: 18.93%

2266
6.97%;

%reviews after applying
1 and 2: 22.68%

3b. Star rating (¿=4) and contain
negative components

539
0.98% ;

%reviews after applying
1 and 2: 6.23%

498
1.53%;

%reviews after applying
1 and 2: 4.98%

Total number of reviews considered in the study: 2159 (Google Play Store); 2764 (Apple App Store)
Average number of Words per Review: 66.67 (Google Play Store); 113.8989 (Apple App Store)
Total number of apps considered after applying Filters: 117 (Google Play Store); 76 (Apple App Store)
(P.S. 29 apps were available on both platforms)

Table 1: # of reviews from Google Play and Apple App Store after applying each inclusion criteria

2.5.2 Perceptions and Concerns Expressed in the Critical User Reviews

Both the number of mobile MH apps and their consumers have increased significantly in recent

years, which has resulted in a huge increase in the quantity of user reviews. Figure 2 depicts the
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Broad categories Major themes
Number of
reviews

Percentage of
reviews

Inconsistent moderation
policies

Guidelines not being followed properly 267 5.4%
Biased behavior from moderators and
allowing discriminatory attitude

530 11.2%

Lack of transparency

Therapist matching techniques and
qualification of the therapists

397 8.1%

What to expect from free vs. paid subscriptions 507 10.3%
Ensuring privacy 249 5.1%

Unavailability of In-time and
Emergency Support

No or little help during crises 212 4.3%
Out-of-context responses and
little interest from coaches and active listeners

298 6.1%

Abusive community
Abuse and harassment 409 8.3%
Preaching harmful thoughts 56 1.1%

Useless Chatbots and
conversational agents

Not providing helpful/practical solutions 207 4.2%
Failing to understand context
and provide personalized responses

567 11.5%

Others (not considered) UI issues and software bugs 1409 32.3%

Table 2: Frequency of themes in the user reviews (number and percent of reviews expressing a
particular theme, applied non-exclusively)

recent surge in reviews across both the Google and Android platforms. Between 2016 and 2020, the

number of reviews has increased by more than 20 times and 4 times in these platforms respectively.

Figure 2 shows that the reviews with three or fewer stars, which we refer to as “critical reviews”,

accounted for about 10% of total reviews on Google Play and nearly 25% of total reviews on Apple

App Store. This may not seem to be a significant percent of the userbase of these apps. However,

we have to keep in mind that many of these users are MH patients who may be experiencing serious

symptoms, or may be on the verge of a crisis. It is crucial to acknowledge these users’ real-life

experience of using the apps and take into account in planning, designing, and developing apps.

Table 1 represents a flowchart of the inclusion criteria applied and the number of reviews retrieved

in each step. The final number of reviews was 2159 (3.95%, n=54554) on the Google platform and

2764 reviews (8.5%, n=32534) on the Apple platform. When it comes to writing critical reviews,

users of iOS apps seem to be more comprehensive than users of Android apps (i.e., the average word

count per review from Google Play is 66.67 vs. 113.89 from Apple App Store).

Our analysis identified twelve major concerns (themes) within these negative reviews. We broadly

characterize these twelve themes into five overarching categories, which we report with examples

from the data (themes and broad categories are listed in Table 2).

Inconsistent moderation policies

8.8% of the apps we considered included a community feature that allowed users to share their MH

problems with other users of the app and receive support. Like many online health communities

(OHCs), these embedded forums and communities usually have designated admins and moderators
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who control destructive member posts and help answer questions to provide important support for

user engagement. However, the user reviews frequently indicated that the moderation processes

and policies implemented in many of the apps are quite inconsistent. Users have complaints about

moderators not following established guidelines and showing biases against specific demographics,

genders, races, and religions.

Guidelines not being followed properly: Almost all of the apps with community features have

a set of guidelines in place to protect their most vulnerable users, and moderators are tasked with

ensuring that these guidelines are followed. However, there have been instances where moderators

have failed to follow the standard, resulting in frustrations among the users. R1 elaborated on how

moderators erroneously deleted content without following app policies:

“Some admins have been harassing people by deleting their posts that are in the guidelines

and are not bad at least. Many people have issues with the admins...They really need to

regulate who they allow to be an administrator.” - G0470270

Users have also expressed their dissatisfaction with the sometimes-confusing nature of these stan-

dards. Posts are often deleted and users are banned without any explanation or warning. Even

when explanations are provided for deleting posts or comments, they are vague. The users felt that

the moderators interpreted and enforced the norms according to their will and did not care about

informing users about their actions.

At the same time, it’s critical to acknowledge that maintaining rigorous rules in moderating content

and banning in health peer-support communities is not always a viable option, as these decisions may

result in worsening symptoms, a relapse, or even an individual’s death. Some users have expressed

their dissatisfaction with the moderation policies, claiming that they are too strict to express their

negative emotions or to vent.

“For an app that’s about self-expression they really do love to delete post that they don’t

like. This app has a stick up its a**, don’t waste your time.” - G0670115

It gets worse when actual offensive posts are not deleted even after reporting them. Users often com-

plained how the moderation is “two-faced”. One user criticized how his/her approach of presenting

a condition relating eating disorders was misconstrued and removed because the moderators lacked

an understanding of particular expressions of specific MH problems. Users have reported that even

after identifying and marking a large number of offensive posts by themselves, just a handful are

removed by admins. Red-flagged contents, such as “threatening suicide”, are left unchecked.
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“Sometimes it can be two-faced. For example, I see posts that say ‘I want to commit

suicide’ that never get taken down. But when I post ‘I want to purge’ as in I’m dealing

with an eating disorder and looking for help to overcome the urge my post gets deleted.

It actually makes the feeling of loneliness worse.” - G0110097

Biased behavior from moderators and allowing discriminatory attitude: Users have oc-

casionally expressed their disappointments with moderators “feeling entitled” and “abusing their

power” by showing conscious biased behavior. G0470318 stated in a review that the moderators

are making decisions biased towards their friends. They loosen the rules for them, and others are

being unfairly punished for minor infraction of the rules. These actions place individuals in an even

worse situation, as they are unable to convey, whereas biased behavior caused aggressive users to

transgress the rules even more. One user compared it to biased and harmful social media groups

where moderators solely target people with whom they disagree.

“Admins are biased, manipulative, controlling. They almost never delete the hateful posts

which genuinely blow the guidelines, as those guys are friends” - G0470318

Moderators also showed biases against different religions, races, and genders. G0470273 cited an

example of moderators displaying hatred for a certain faith and allowing a violation of the guidelines

in that situation.

“... Post bad about Islam/Muslim; it stays there, but one getting bullied & verbally abused

for being a Muslim or preaching Islam, no one cares. Atleast ADMINS and MODERA-

TORS need to show some humanity rather dealing own Islamophobia.” - A04700273

Similar to the biased and wrongful behaviors of the moderators towards specific demographics and

ethnic groups, community members constantly showed racism and sexism that ruined many users’

interest to share and ask for help.

“I have a serious problem with a toxic community when you allow people onto the platform

who send you hate because of your identity or sexuality, I have mental health issues and

enough problems in my life without having to worry about being told that I’m unnatural

and should die.” - G0470103

Another interesting finding was that, whereas usually considered minority groups experience racism,

there were opposite cases as well.

“It is racist against whites and clearly run by Liberals. There’s a Black Lives Matter
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section and white people are forced to silence. Admins delete the white people’s comments

and allow blacks to shush them.” - G3010005

Users with MH concerns may feel violated and mistreated as a result of the chaos in the moderation

process, which may have unintended repercussions such as aggravating their conditions. Further-

more, such moderation behavior can make users feel uncomfortable to share, leading them to leave

or uninstall the app.

Lack of transparency

Transparency in policies and services is becoming a prerequisite in many fields, particularly those

where people’s lives are at risk (81). According to our analysis, there is a lack of transparency in

key areas of mobile MH apps, such as how users are matched with their therapists or coaches and

what their qualifications are. Users often get confused about what to expect from a paid version of

the app, causing frustration after spending a handful of money. Finally, some applications do not

clearly specify what user information they collect and how, infringing on users’ privacy.

Therapist matching techniques and qualification of the therapists: One major theme that

has emerged from the user comments is how difficult it may be to navigate while looking for profes-

sional aid, such as counseling. Some apps provide unclear and incomplete instructions in the interface

for searching for therapists, while some other apps completely ignore user-specified criteria in finding

them a competent one. Such realities were beautifully highlighted by A1780577. The user not only

complained about the app’s complex interface, but also about how the application’s therapy meth-

ods weren’t particularly appropriate for her. It’s critical for developers to retain integrity in terms

of what their application offers, who their target audience is, and how the techniques/treatments

they apply will benefit the consumers.

“I had to be experimental and ask questions to the therapist about technical aspects. A

prerecorded video introduction from a potential therapist would be ideal for selecting the

right one. There were short bios about a paragraph long. In hindsight, it turned out not

being enough information.” - A1780577

Users were concerned that the algorithms utilized in the apps to match therapists in regards to

their needs were ineffective. Users recommended that the developers must pay close attention to the

specifics in terms of recommending treatment procedures that are tailored to the demands of the

consumers, and explain these techniques in the app in a manner that the users can understand and

utilize to best meet their needs.
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“When I told my first therapist that my family was concerned of my constant criticism

& negativity, she asked if I had tried being more positive. GeE wHy didn’t I tHiNk of

ThAt. Really? Had I been able to be more positive, why am I paying for therapy?!?” -

A1780098

Many users suspected that the therapists they were matched with were not as professional and

qualified as their in-person therapists. At times, users felt that the recommended therapists were

being judgemental or dismissive which was totally unexpected to a patient suffering from a MH

condition. Nonetheless, some of the users tried to find out a way around this so that they can

continue using these apps.

What to expect from free vs. paid subscriptions: Most of the marketplace apps require users

to buy a paid subscription to use full version. While users frequently called these app development

companies “capitalist” and commended the developers who made the full version free during the

COVID-19 pandemic, the question of whether MH apps should be free of cost or not is not the

focus of our study. However, we sought to understand users’ expectations from free and paid

apps. Our analysis revealed that many apps provide conflicting information about what additional

functionalities to expect from the paid subscription, switching to premium from a free trial, and

how to request for refunds. Users occasionally downloaded and installed the apps in times of crisis

to receive support, as those apps catalogued a bunch of seemingly useful features without clearly

listing if and how much the users had to pay to use each feature. It often took a lot of time and

effort on the user end to understand that a particular functionality in the app that attracted her is

not available in the free version.

“I pressed a button to browse therapists and it charged me an exorbitant amount! Perhaps

that is where APP is placing their bets. Exploiting people in their time of need. Nowhere

on or near that button did it say that I was agreeing to pay.” - A0490010

The payment process’ transparency was also challenged by users. The applications sometimes made

checking the status of user payments too complex. Additionally, they were annoyed with getting

charged without any prior hints.

“I’m a bit confused when it shows that you could have a 7 free day trial but it says that

first you have to pay. How is it a free trial if u first have to pay for it?” -G0150087

Ensuring privacy: Even though certain treatment processes require sensitive information from

patients in order to track and monitor symptoms, match them with interactive tools, provide bet-
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ter therapy and counseling services, etc., the users get wary if the apps do not provide sufficient

information about what data will be collected through the app and why they will be required. For

example, in G0150290, the user was terrified since their encounter with the app seemed like they

were being monitored. As a patient who suffered from anxiety, it worsened their situation.

“When I got this app I asked it what color my shirt was, and it said the correct color.

I feel watched, and scared. I thought this was supposed to relive anxiety, It made my

anxiety worse.” - G0150290

A2740021 gave another example of collecting superfluous information from patients in an insensitive

and inaccurate manner.The manner in which programs collect information from users is a crucial

point that must be addressed.

“This app is always copying clipboard contents, when you open the app. This is highly

illegal...Be careful. It may steal the passwords or banking info if you copied from some-

where to the clipboard!” - A2740021

Some MH mobile applications need users to input information over an extended period of time for

purposes, such as symptom monitoring, visualizing progress goals, journaling, etc. Users expect

such apps to be able to securely save the information they provide and retrieve whenever needed.

Additionally, in many cases the apps contained very little or no information about when and how

the collected data is disseminated or shared with other stakeholders or third party. We found out

that users became really skeptical of using an app if it cannot ensure the correct maintenance and

security of their private information.

“It seems that some of the data about me and my sessions must be recorded for the app

to work. But then, who can see this VERY private information about me? Can my data

be sold, in aggregate or with personally identifying tags?” -G0150349

Unavailability of In-time and Emergency Support

When dealing with MH patients, it is critical to understand that a crisis can be triggered for anyone

at any time, and if it is not addressed in a timely manner, it can have serious effects. A lack of

concern to address this very important issue has been expressed in the reviews. After discussing a

potential crisis symptom, users frequently have to wait for a long time to hear from their therapists

and professional coaches, or they get short and irrelevant replies from their coaches and counselors.

No or little help during crises: Many times people install a MH app when in crises, and need



25

immediate and urgent assistance (i.e., in the middle of the night when help may be unavailable,

when unable to afford professional therapy, etc.). Our analysis revealed that the apps frequently

failed to provide support during emergency in a timely manner. The glitches and bugs in the system

often added to user frustrations.

“ If anyone were in a state of such emergency, in need to call the suicide hotline, this

app would worsen the conditions in which the struggling user would already be sick of;

being ignored and feeling helpless.” - A1630001

Users also reported how usability issues with app features could worsen the crisis situation instead

of helping. Almost all apps tend to have usability problems in their interface. However, the user

base of these apps include people who are prone to a MH crisis and they found the usability errors

interfering with their conditions.

“I was in a crisis and was doing a little better with the help of this app, but when I

minimized to spell check something, it started me from the beginning. It made me repeat

myself 3 time and sent me into a worse crisis” - G0150004

Another crucial component in ensuring continuous support is to provide in-time responses from

therapists, counselors and peers when questions asked. However, consumers have complained about

long wait times and lack of follow-ups from their assigned coaches.

“My therapist straight up told me this is not a chat room, stop messaging me as often,

I won’t answer until tomorrow. I was under the impression that the app would give me

help in a timely manner. I mean why should they give you a button for a deadline if they

are going to ignore it!! Not to mention my first therapist on the app missed my deadline

four times ...” - A1780031

People lose interest in taking treatment while waiting for the prolonged wait period, which often

leads to dropout. Users described the aggravation of having to wait so long for a basic response.

Out-of-context responses and little interest from coaches and active listeners: Despite

the fact that these apps promised professional meetings with therapists and coaches, users (even

after a long wait time) frequently received short, generic, out-of-context responses showing little

professionalism from them. Furthermore, they (therapists and coaches) occasionally showed little

interest in their patients and the therapy procedure, making consumers feel abandoned.

“When I was assigned someone after waiting for a week, I explained my problems in a
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paragraph about my issues with focusing and maintaining motivation. He told me to clear

my head & just study, which is completely useless because I obviously can’t. When I told

him that didn’t help, it’s not that simple, he replied with a sad-faced emoji. His 3 word

response showed little interest & professionalism.” - A1630001

When working with a sensitive patient, this is a serious problem. Before selecting therapists and

coaches for their applications, developers must ensure that they are well-trained and possess ap-

propriate subject knowledge. They also need to make sure that users don’t have to wait long for

a response by balancing the number of users who can use the app vs the number of coaches or

counselors who can help them.

Abusive community

Providing a community feature in the apps may be useful, since current research work on MH

support has found online peer support to be beneficial in various contexts (206). Users feel better

after talking about their recent circumstances and concerns, and receiving advice from others who

have been in similar situations. However, it is questionable how effective the community features

in existing mobile MH apps have been, since we found numerous instances of toxic activities such

as racism, sexism, trolling, harassment, and prejudiced that encouraged destructive ideas such as

suicide.

Abuse and harassment: Users reported being subjected to abusive conduct and harassment.

Trolling, unpleasant behavior, and harassment were all common, along with negative comments

about race, gender, and religion. People with various MH concerns often use these applications as a

safe place to vent and share their predicament with like-minded people, as G0470064 noted. If the

atmosphere is toxic and not pleasant, users get genuinely frustrated.

“The vast majority of comments were not only discouraging but they were absolutely rude.

Very disappointed in an app that projects itself as providing help and encouragement to

those who reach out for help. These humiliating and hurtful comments could actually

make the individual feel a thousand times worse.” - G0400064

Users frequently blame prejudiced and harmful users who joined the community solely to take

advantage of others. A few of the apps were targeted for the teenagers and for many predators it

was easy to exploit these apps to abuse that population.

“A good percentage of the people here are only there because they can get off to teenagers
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that don’t know when they’re being used. Weird questions about virginity, sex, and per-

sonal boundaries are common. Of course you could say this about any social media app,

but this one is supposed to be used as a therapy alternative.” - A1630032

Oftentimes, these abusers get away with their activities by blocking the victim. On the other hand,

many apps make it difficult for the users to navigate options of reporting or blocking the abusers,

and even worse, some of these blocking features do not serve the purpose as expected by the app

users. Blocking a user does not prevent them from harassing others; in some applications, they can

still harass others by commenting on other posts, checking in on the victims, and so on.

“If someone blocks you you cannot report them, this feature on an app filled with sad,

lonely, socially unaware individuals is a terrible idea. It’s like the app was made for

abusers to use it however they want, no negative repercussions.” - A1530032

Preaching harmful thoughts: When the environment becomes too unhealthy, it might lead to

detrimental thoughts, such as advocating suicide. G0470163 witnessed one such terrible situation

in which, rather than offering intelligent advice and consolation, friends made cruel comments and

pushed the victim to continue down the path of destruction.

“The app has turned into more of a popularity contest and toxic community. I read

a comment stating ’Please do it’ on someone’s post who said they wanted to die. The

community has gone down the drain, it gives the opposite aspect this app originally tried

to deliver; a safe place to express your feelings without any fear of trolling.” - G0470163

Peers often encouraged unhealthy lifestyles and harmful thoughts, such as “suicidal ideation,” “self

harm,” and “dangerous self medicating.”

“I’ve seen people be absolutely ignorant in the comments of people posting about their

struggles, even worse, people blindly encouraging others to become more unhealthy when

it’s already dangerous.” - G040068”

Providing a safe environment where users can unwind and communicate to one another should be a

key concern for programs that provide peer-to-peer support, many of these apps failed to offer this

after projecting themselves as such. This is also directly related to the preceding theme in previous

section, which indicates that the moderation procedure isn’t being carried out effectively. To provide

a safe atmosphere, consistent and effective moderation is required.

Useless Chatbots and conversational agents
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Researchers have proposed several approaches to employ artificial intelligence (AI) and machine

learning algorithms in improving lifestyles and decision support systems in recent years, thanks

to new innovation in AI algorithms. One method is to include these algorithms into a bot that

can converse with people who have MH issues. These are known as ’Chatbots’. This theme ad-

dresses concerns relating to many aspects of chatbots, such as failure to be helpful, lack of learning

capabilities, and risk of triggering MH issues through incorrect responses.

Not providing helpful/practical solutions: Chatbots assist patients with mental illnesses in a

variety of ways, such as by interacting with them, providing comfort through intelligent responses,

recommending healthier fitness and lifestyle choices. They are efficient in some respects, but have

been criticized for being unhelpful. They have occasionally failed to respond to concerns in a

responsible way, and have also been found to be ineffective. Understanding the situations is critical

in the rehabilitation process, and these bots have occasionally failed to perform what they were

designed to do due to poor algorithms and construction. G0150093 mentioned such a case where AI

was poorly constructed and failed to understand and address the issue.

“Feels like more of a resource finder as it could not understand what I was trying to ask

it. The Ai wanted to ask all the questions and set me on a certain path. I hope that Ai

will advance in the future and be able to help more. Also it told me I needed to sleep

when I didn’t and kept telling me how it would help my energy levels, when in fact I’m

almost always tired and sleep rarely helps.” - G0150093

Furthermore, understanding and mimicking how an actual person responds to questions is crucial.

Word choice and voice tone are vital when interacting with users experiencing MH concerns, since

all these can have an impact on the outcome of the interaction. User reviews demonstrated how bots

often conversed as if users were pets, and undermining the positivity that the bot was attempting

to convey. In addition, dismissive behaviors from AI agents were noticed frequently.

“This morning I received the daily text, addressing me as a dog owner would: ’Who’s a

good user? You areeeee. Yes you are! Your Monday motivation hack: Talk to yourself

like a pet.’ Seriously? This is demeaning in its endeavor to encourage patronizing tones

on oneself rather than truly home an empowering message. Speaking the language of

dumb and basic was never considered a strategy for self-respect which makes this even

more asinine. ...” - A1660001

“It cut me off & said goodbye before I was finished. For someone who is emotionally
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unstable I imagine even a robot dismissing u to be a blow u don’t need.” -G0150222

Feelings and emotions can be difficult for the bot to comprehend at times. The ability to handle

an emergency situation is a vital trait that these AI agents must possess. In other programs, users

have expressed dissatisfaction with how they respond in those scenarios. Poor usability and over

complication were mentioned by some users. Even though users realize that bots can be occasionally

helpful, AI ineffectiveness frustrates users more.

Failing to understand context and provide personalized responses: Users reported having

”incredibly boring conversations with the bots as AI misses a lot of contextual clues” (G0150164)

or ”failed to pick an appropriate reaction for the context of the conversation”.

“BOT very quickly starts to feel exactly like that: a bot. It loses context, chats start to

make less sense. Some things it says are very out of place. It feels like it’s ignoring you

and is expecting a response that you obviously didn’t give” - A1660034

Some users were more irritated. While they understand it is not an actual human, and that, talking

to it made them feel more at ease, it was at times of no help as it could not answer basic inquiries

and kept repeating replies. Users have been led to assume that the bots don’t comprehend what

they’re saying because they respond with incredibly irrelevant or repetitive responses. G0150304

demonstrated how frustrating these responses may be, and it eventually made the user exit the

applications.

“I was trying to tell BOT that I’m really glad about my day and I told BOT why, then

it keeps asking me ’Why do you say so’ for about 3 times like what the?! I feel like it’s

the bot who needs help, not me.” - G0150304

Furthermore, consumers expressed dissatisfaction with how generic some of the responses and rec-

ommended activities were. They reported of being “offered more generic suggestions than they

could find from simple google searches.” It became worse when the bot suggested activities that

the user was unable to perform due to physical or ambulatory reasons. In general, the reviews

emphasized that mental health conditions can cause complex and varied moods among users that

are hard to comprehend, and that the users expected these apps to incorporate features adaptive to

these feelings and moods.

“Bot doesn’t understand simple keywords like ‘physical pain’ or ‘headache.’ Offers more

generic suggestions than I have found on simple google searches. ...” - G0150203



30

“I just have one suggestion: in worry relievers add more moods to it because sometimes

what you actually is feeling inside is not as simple as anger,happy ,sad and okay. Like I

usually feel nothing at all or so numb and that is the situation that i want to deal with

the most on daily basis.” - G0150277

Some bots occasionally asked “preset questions” that did not apply to many, “steamrolled users

into a limited range of non-useful and non-personalized responses,” acted “judgmental rather than

self-affirming”,“ advocated only a single line of thought.”

“I expected an AI but it seems preset questions, though questions are well placed. The

problem lies when the human deviates from the line of talk, begins rambling. Then it

gradually fails to understand us, because the questions are preset.” - A2640093

In one case, a bot with the intention of reforming a user’s negative thoughts erased and modified

part of his journal that frustrated him and he started questioning the reliability of the the app. This

is a practical example of how an intervention strategy that’s been supported by the literature to

improve particular MH conditions can backfire, and thus illustrates the significance of understanding

the consequences that can result from adding a feature.

“APP censors your journal entries. what kind of journal CHANGES what you wrote?! It

asked me my thoughts, I started waxing poetic metaphors about my problems. It censored

it so I don’t even know what I was talking about anymore! Some of my conversations are

completely lost, they don’t show in the journal.” - A1630013

2.5.3 Aspects and features of MH apps liked by the users

Due to their convenience and accessibility, mobile mental health apps have proven to be beneficial.

Despite the fact that we conducted thematic analysis on the negative contents of all reviews that

met our filter parameters, we evaluated all of the positive reviews after applying filter 1 and filter 2

(Table 1) as it’s also crucial to understand user preferences of different features of these apps. We

point out a few of the significant themes from the positive reviews, that we think are necessary to

consider while implementing MH apps and developing guidelines for these apps:

Easy navigation: Users appreciated the apps with simple and easy flow of navigation. Low

cognitive skill is preferred by those with various mental health difficulties such as worry, or stress,

according to the users. They loved “steps that gradually walk them through techniques they learn

in therapy,” “design or amount of information that they don’t feel overwhelmed with,” and “the
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good little tips”.

Actionable and practical features: Users positively acknowledged the activities and exercises

that are ‘’bite-sized”, consume low attention span, and take short time to complete. Reviews posi-

tively mentioned the visual and interactive modules that put theory in action.

“Great step by step daily instruction. I’ve read a lot of CBT workbooks and this app puts

them into motion. As a highly visual learner, the videos in the app are huge in helping

me to remember and apply techniques.” - G0260019

“Really enjoying the actionable steps in this app. The stages of each journey don’t take

too long. Everything is bite-sized and helpful.” - A0390002

Higher benefit-cost ratio: Most apps do not allow users complete access if they do not pay

for the subscription. A handful of reviews revealed that they compare these apps with alternative

options, determine the benefit-cost ratio for them, and do not mind paying if they think the ratio

is considerably high, especially for apps that support treatment through expert therapists, guiding

coaches, and active listeners.

“I’ve tried face-to-face therapy before. I always feel like I have to perform. Writing is so

much more therapeutic for me. I am ok with paying the subscription and have so far had

one session with my coach which was excellent.” - G0120007

Many people prefer having therapy and coaching sessions via mobile devices because it is more

convenient. Furthermore, many customers had no problems paying because these app-delivered

therapies were covered by their health insurance. There was an abundance of positive comments

about how they didn’t have to worry about the payments because they were taken care of by

insurance.

“My insurance covers the cost of the upgraded version. Thank you and bless you to the

masterminds staffing this app. ‘Providing hope’ to others is a gift!” - A2770005

Chatbots as companions: Chatbots are a specific tool that, according to users, can have both

positive and negative repercussions. One of the major benefits we have observed from user reviews is

that, chatbots can makes them feel less lonely. Many users noted that now that they have chatbots

in their smartphone apps, they have someone to talk to 24 hours a day, seven days a week.

“It’s like you’re talking to a friend but it’s really more than a friend and really, REALLY

GREAT FRIEND! You’ll realize that this app is much chatting with a such very sweet
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and cute friendly *animation that will help you with your problems!” - G1120063

One of the most notable distinctions between talking to a person and interacting with chatbots has

been the bots’ lack of judgment. People do not anticipate AI acting in the role of a professional

therapist. Rather, they remarked on how effective it was at directing their good thoughts and making

them feel better. Many users were concerned about which pronouns (he/she/them) they should use

for chatbots, proving the fact that it had been acknowledged as a distinct entity to them.

“BOT helps me to change my manner of thinking within minutes. From being pessimistic

and hopeless to feeling confident and hopeful. I check in a few times a day depending on

when I feel myself slipping back to old ways. I believe that over the long term this app

will help me in all aspects of my life exponentially. It’s like you’re talking to a friend

who really knows how you’re feeling and cares.” - G0870009

2.6 Discussion

In this section, we bring together insights from the findings to provide recommendations and future

directions for mobile MH app design.

2.6.1 Research and Design Implications for MH Apps Development

Towards consistent moderation and community support Even though careful and consider-

ate moderation is an essential aspect of developing a community support system (275), our analysis

demonstrated how poorly the app-embedded communities are moderated (i.e., moderators showing

biased behavior against specific races, genders, and other marginalized communities, allowing ha-

rassment of members on multiple occasions, etc.). Inconsistent and careless moderating decisions

may allow abusive community behavior such as trolling, harassment, and discrimination to flourish,

severely impacting users and triggering dangerous conditions in this sensitive context. These find-

ings have a major bearing on the necessity of developing and following specific moderation policies

curtailed to the community needs. Following directions from prior studies can be effective, such as

appointing moderators with well-defined credentials to build trust in OHCs (i.e., if the moderators

are health professionals vs. with no clinical background) (138; 130) or relying on indirect forms

of social control to avoid punishing kinds of control (178). Because mobile MH communities are

significantly smaller in scale than OHCs, future research should build on these findings and their

implications on a smaller scale platform by gaining an understanding of the underlying mechanisms

that explain how different styles of moderation work. Some small-scale online communities may not



33

have enough resources and capacities to appoint dedicated moderators and regulate a continuous

moderation process, peer-led moderation can be considered as an alternative there. Peer-led mod-

eration can support peers by offering non-medical guidance, and plays a crucial role in community

involvement (246; 233).

Moderators often become less engaged as they feel overwhelmed to manually (dis)approve large

volume of content (234). Future app designers may consider employing natural language processing

techniques to enhance the pre-moderation stage and flag content automatically for human review.

However, there are various concerns and challenges with AI content moderation, which can be

addressed by including humans in the feedback loop and boosting the model’s transparency (101;

231? ). Automated techniques can be employed for continuous assessment of moderation decisions

to mark racist moderation behaviors.

Towards better transparency Many users were genuinely concerned and puzzled about what

information is being collected and how. Whereas, data transparency is critical to gaining patients’

trust (139) in health-related systems, rules, regulations, and internal policies on information sharing

have made it difficult to maintain complete transparency (248; 154). To strike a balance between

what users desire and how much information third parties are prepared to offer, researchers should

focus on collaboration between multiple stakeholders - users, providers, and developers and examine

their values and needs in terms of data transparency (171).

Users criticized that they download an app when already feeling low, just to realize that the support

they need is available through the app, but they cannot afford it. Additionally, apps frequently

failed to provide a free trial and instead charge through hidden features in order to make profit,

or even to collect the maintenance cost of the apps. Users expressed that a free trial would be

convenient before paying for something that might not work for their specific needs. We understand

that there are costs associated with developing and maintaining the apps. However, developers

should carefully design the interfaces that make pricing information transparent. For instance, they

can adopt simple visualization approaches that show the pricing breakdown and total cost upfront

and provide reminders and warning notifications before any type of payment is charged. Moreover,

free trials should be offered for the useful features, and if that’s not the case, then inform users

even before they attempt to install the app that none of the services offered are free. According to

our assessment of positive reviews, if users find the tools satisfactory during the free trial, they are

willing to pay for them afterward. Some people expressed their delight that their insurance covers

the cost of the subscription. However, mobile mental health technology is seen as a convenient and
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accessible tool for all people, regardless of their capacity to pay for health insurance. As a result,

developers and policymakers should develop an economical solution for both individuals who have

health insurance and those who do not.

Towards usability and UX Many users installed the applications to avoid and identify any

unexpected crises, whereas the apps’ inability to meet expectations worsened their mental health

conditions. Users were perplexed about how they were matched with their therapists and counselors,

since the assigned ones often did not communicate as expected. It’s fair if the initial therapist

someone is matched with is not right for them, but user complaints about numerous iterations of

failed sessions with different therapists are very concerning. Our findings suggest users appreciate

easy navigation, detailed explanation of how the tools work and motivational contents (such as

success stories). A simple interactive checklist interface can be used to take user symptoms and

other preferences as input and recommendation algorithms can be adopted to show them an ordered

list of therapists based on their symptoms. Moreover, therapists should be offered with interfaces to

easily list their qualifications, as well as their previous history of dealing with patients in anonymized

case story format. Prior research suggests that it may bring more credibility to the users (79) and

boost user satisfaction with the therapy process (61).

Towards app-embedded chatbot design

Users feel safe to share health conditions with a conversational agent over a real person (7), so

chatbots should be utilized to its full potential to enhance mental health support for a broad range

of users. User reviews revealed a number of shortcomings in existing chatbots, such as providing

unhelpful and repetitive responses making the interaction unproductive, and being dismissive or

patronizing that made users feel neglected and disrupted the treatment efforts. Our findings sug-

gested that users have a preference for personalized responses, and conversations that normally draw

on CBT techniques to assist users address any harmful thought and behavior patterns and build

coping mechanisms must be more contextual and relevant, similar to prior work (46). Different

methodologies for optimizing chatbot responses (45), including utilizing linguistic aspects, such as

employing emotion or sentiment analysis (203) have been proved effective for better product sugges-

tions and providing customer care. These implementations and approaches can be customized for

chatbots in MH apps to more engaging and capable of displaying positive attitudes. Alternatively,

if the bot isn’t AI-powered, developers should make it clear to consumers that it’s merely a bot with

pre-programmed responses.
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It is crucial to consider that the targeted participants may be going through different challenges

and a crisis can happen anytime. The existing chatbots are unable to identify potential crises

and provide effective options, as depicted in our analysis. Existing machine learning and pattern

detection algorithms can be employed to detect potential crises from users’ interaction with the

chatbots and take appropriate action by alerting their healthcare providers or friends and family

members (265). Our findings suggest following participatory machine learning approaches to design

technology for vulnerable populations that can foster interactions among different stakeholders of

these technologies. This technique will seem useful to academics for future research, as well as to

developers and health care practitioners to implement technology-driven therapies.

2.6.2 Need for Developing a User-Centric Guideline for MH Apps Design

Although there are several guidelines available for developers of MH apps (Section ??), none of them

are comprehensive and they are dispersed across various organizational resources. No significant

effort has been made to disseminate these policies, either (214). It is an unrealistic expectation that

developers are able to search for and follow proper guidelines and recommendations on their own,

especially if they have no prior experience. We provide suggestions (informed by our findings) on how

app developers’ and organizations’ access to existing guidelines and regulations can be facilitated,

and for creating a comprehensive centralized guideline for them.

The Federal Trade Commission (FTC) has developed a tool that advises developers on which federal

rules and regulations they should adhere to, but only in the legal sense (Federal Trade Commission).

There are other useful recommendations available established by various professional and medical

organizations, such as expert guidelines from the American Psychiatric Association (APA) (17),

non-profit organization psyberguide (? ), etc. Bringing all these information together in one place

via an interactive tool can help developers get aware and act more carefully before beginning to

development an app. Such tools may prompt developers to select different aspects of the app

they are planning to develop (e.g., targeted users, techniques and tools to be used, etc.) and show

appropriate regulations and guidelines to follow based on their selections. These tools can potentially

be disseminated through incorporating them in common Integrated Development Environments

(IDEs), such as Xcode (143) and Android studio (70).

It can be deduced from the numerous and repeated user criticisms that their feedback is ignored

even after many updates of the apps, making us believe that there is a communication gap between

the users and the developers. To promote accountability, developers may occasionally be provided
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with snapshots of negative reviews as well as the health consequences stemming from those. Many

available apps are not evidence-based (27), and are only tangentially informed by evidence-based

framework, but claim to provide an essential support system and treatment to a wide range of people

suffering from a variety of mental health conditions (27; 72). It is critical that developers examine

the efficacy of their enforced approaches on a small population before making it public.

According to our findings in this article, a comprehensive guideline should consider at least the

following elements. Note that this is not a complete guideline and to implement an effective guideline

more research and analysis of MH app data from other sources are necessary.

• If an app aims to provide peer-to-peer help, developers need to be reminded to implement

techniques that keep the moderators and admins accountable. If volunteer moderators are

being appointed in a community, a list of persuasive strategies might be shown to make them

aware of their responsibilities and to be respectful of the policies.

• Users appreciate well-explained information regarding the support they would be provided

with. Transparency is crucial in this context, and guidelines for development should show

tips around enhancing transparency in all components of an app (e.g., algorithms/inner mech-

anisms, subscription, privacy of information, etc.). One of the simplest techniques in this

regard could be inclusion of an interactive interface in the guideline that developers can use

to design a customized FAQ page for their apps.

• Apps often collect private information from users to recommend appropriate and personalized

treatment. Because there are so many guidelines for collecting, maintaining, and using data,

it’s impossible for developers to figure out which ones apply to their specific situation. A com-

prehensive guideline should keep track of the latest updates of these regulations and instruct

the developers in an easy to follow manner.

• One of the vulnerabilities of these MH app users is the likelihood of their condition being

triggered or worsened. A successful guideline should contain automated approaches to predict

such consequences from a feature being developed. It can mine and summarize user and expert

reviews from multiple sources and show warnings throughout the app development.

Certain issues caused users to abandon the app and the recovery process. It is important to keep

in mind that most (if not all) developers are not medical professionals. Some troubles faced by

the users may appear insignificant to them, that have serious health consequences. A variety of

participatory research and design techniques (38), including workshops (175), focus groups (99),

ethnography (39), etc. can be replicated on a relatively small scale to facilitate conversations among
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different stakeholders. This should as well be followed for continuous evaluation of the applications’

efficacy, to get guidance on what to do and what to avoid for the next update.

2.7 Conclusion

There is a gap in the current literature in terms of recognizing the challenges faced by the MH app

users that affect adherence and engagement. First, to gain an empirical understanding of the current

state of mobile app marketplaces we examine the descriptions of 164 mental health apps from Google

Play and Apple App Stores. Next, we conducted an inductive thematic analysis of 1620 Android

user reviews and 2266 iOS user reviews to better understand usage patterns, their perspectives and

concerns. Our findings include criticisms of inconsistent moderation standards, a lack of transparency

in how people were matched with their therapists/ counselors, as well as what qualifications they

have, a lack of transparency in what customers get in the free vs paid version, and how user data

privacy is protected. We also noticed a lack of real-time and emergency assistance and the ineffective

implementations of app-embedded chatbots. This study’s contributions include research and design

implications for consistent moderating and community support, as well as improved transparency,

usability, and UX. We also offered a few suggestions regarding the creation, implementation, and

dissemination of a comprehensive guideline for MH app developers.
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CHAPTER 3: AN OVERVIEW OF CHATBOT-BASED MOBILE MEN-
TAL HEALTH APPLICATIONS: INSIGHTS FROM APP DESCRIP-
TION AND USER REVIEWS

Chatbots are an emerging technology that show potential for mental health care apps to enable

effective and practical evidence-based therapies. As this technology is still relatively new, little is

known about recently developed apps and their characteristics and effectiveness. In this study, we

aimed to provide an overview of the commercially available popular mental health chatbots and

how they are perceived by users. We conducted an exploratory observation of 10 apps that offer

support and treatment for a variety of mental health concerns with a built-in chatbot feature and

qualitatively analyzed 3621 consumer reviews from the Google Play Store and 2624 consumer reviews

from the Apple App Store. We found that although chatbots’ personalized, humanlike interactions

were positively received by users, improper responses and assumptions about the personalities of

users led to a loss of interest. As chatbots are always accessible and convenient, users can become

overly attached to them and prefer them over interacting with friends and family. Furthermore,

a chatbot may offer crisis care whenever the user needs it because of its 24/7 availability, but

even recently developed chatbots lack the understanding of properly identifying a crisis. Chatbots

considered in this study fostered a judgment-free environment and helped users feel more comfortable

sharing sensitive information. Our findings suggest that chatbots have great potential to offer social

and psychological support in situations where real-world human interaction, such as connecting to

friends or family members or seeking professional support, is not preferred or possible to achieve.

However, there are several restrictions and limitations that these chatbots must establish according

to the level of service they offer. Too much reliance on technology can pose risks, such as isolation

and insufficient assistance during times of crisis. Recommendations for customization and balanced

persuasion to inform the design of effective chatbots for mental health support have been outlined

based on the insights of our findings. This chapter has been published in JMIR Mhealth

Uhealth 2023 (URL: https://mhealth.jmir.org/2023/1/e44838; DOI: 10.2196/44838).

3.1 Introduction

A chatbot is a system that is able to converse and interact with human users using spoken, written,

and visual languages (10). In recent years, chatbots are being used more frequently in a variety of

industries, including retail (145), customer service (63), virtual assistants (191), education (276), etc.

due to the advances in the AI and machine learning domains. The Facebook Messenger platform
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currently offers more than 300,000 text-based chatbots (JingYi). Till now, it has been used primarily

for commercial purposes and profit businesses. However, prior research has demonstrated that this

technology has significant promise in healthcare industry in treating patients and offering them

support in a cost-effective and convenient way (37).

In the context of mental health (MH), chatbots may encourage interaction by those who have

traditionally been reluctant to seek health related advice due to stigmatization (168). Chatbots are

considered as an emerging technology showing potential for the mobile mental health applications to

boost user engagement and adherence (204). Effectiveness of chatbots has been explored in HCI for

self-disclosure and expressive writings (169; 236). People’s self-compassion has increased through a

care-giving chatbot (167). Young people with mental health issues have experienced various types

of social support—appraisal, informational, emotional, and instrumental support—from chatbots

(148). Additionally, chatbots have been designed to educate underprivileged communities about

mental health and stigmatized topics (277; 222). The emerging evidence has shown user acceptance of

chatbots for supporting various mental health issues and early promises in boosting health outcomes

in physical and mental health domains. Despite the increasing adoption and the benefits of using

chatbots to support health and wellbeing, there are criticisms that patient safety is rarely examined,

health outcomes are evaluated in small scale, and no standard evaluation methods are present (6).

It is pointed out that the recent developments in chatbots are due to a massive technology push,

with little attention to human needs and experiences (41). It can lead to unintended negative

consequences, such as biases, inadequate and failed responses, and privacy issues, all of which can

negatively affect the quality of the experience of chatbots as a source of mental health support.

Adoption of new technology, especially those heavily related to artificial intelligence and machine

learning, relies on first ascertaining the levels of safety, effectiveness, and user comfort. Yet little

research has been carried out to gain understanding of these aspects from real life user experience

of mobile MH chatbots.

3.2 Objective of the Study

Commercially available mental health chatbot apps for popular platforms (e.g., iOS, Android, etc.)

are used by a large userbase with varying demographic background. These users can provide feedback

through ratings and text reviews (188). These platforms can be leveraged for gaining a holistic

understanding of the features that recently developed MH chatbots offer and how users assess them.

Knowledge of user perceptions from real-life experiences can inform future research and design
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of more effective chatbots. Previous studies have identified user reviews as a significant source

of comprehending the benefits and drawbacks of technology (66; 268). It allows researchers to

incorporate community values and needs into the product design and improve the user-friendliness

of similar future systems (258). Consumers oftentimes make decisions about using a new tool based

on user rating scores and reviews in the online marketplaces. According to previous studies, users

trust the reviews and feel at ease basing their decisions on them (258). For this study, we decided to

analyze the commercially available well-known chatbot-based mobile mental health applications and

corresponding user reviews from Apple App Store and Google Play Store. To get a comprehensive

overview of these apps and understand the nuances in user opinions, we aimed to answer the following

two research questions -

RQ1: What are the state-of-the-art features and properties found in chatbot-based mobile MH

applications?

RQ2: What are the concerns and opinions expressed in user reviews published on mobile app store

platforms about the usability and efficiency of chatbot-based mobile MH applications?

3.3 Background

Chatbots are a type of conversational agent that uses text and speech recognition to engage with

users (10). Chatbots are software programs that can imitate human behavior and undertake specific

tasks by conversing with users intelligently (10). Chatbots are being more commonly used in various

web-based and mobile-based interventions as natural language processing and machine learning

capabilities evolve (190). In recent years, it has taken on the role of a virtual entity that can act as

a travel agent (19), customer service representative (63), financial advisor (145), personal assistant

(191), etc. Chatbots are becoming increasingly sophisticated. Some of the available chatbots can

have a personality of their own, store information about the user to deliver contextualized answers,

and grow over time by learning about their users to provide better service (133).

3.3.1 Chatbots in Healthcare

Chatbots have recently received much attention in the healthcare and wellness industries (37). These

bots were tested using a variety of elements and characteristics, depending on the behavior they were

attempting to achieve. Chatbots function as digital personal assistants (29), allowing patients to

learn more (277), obtain support (98), and take prompt action in response to new symptoms (30).

Some chatbots can assist users in collecting medical data via text discussions and then deliver it to
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(selected) doctors in a format that is easier to utilize for diagnostic purpose (98). Chatbots that

promote physical activity and a healthy diet have been shown to be effective in prior research (280)

and control studies by motivating users to meet their exercise objectives (24), recommending meal

plans (82), pushing daily check-ins (126), offering relevant information (280), and addressing user

inquiries (155), etc. They were also sophisticated enough to have daily adaptive little chats and show

users’ progress over time using analytics and graphs to encourage self-reflection (279). These studies

found that chatbot interventions were effective in increasing physical activity, achieving relevant

weight loss, and improving diet. Recent studies on the development of medical chatbots showed

chatbots that would perform as a virtual physician/doctor. They can converse with patients about

their medical problems and deliver a personalized diagnosis based on their symptoms like prescribe,

suggest, and provide generic pharmaceutical information (25; 107). For example, Babylon Health

chatbot (25), asks questions on symptoms, provides detailed information and additionally book an

appointment with physicians. Florence chatbot (107) acts like a nurse that reminds taking pills, track

health (body weight,periods ) and help find a specialist in the nearby area. Safedrugbot chatbot

(29) is designed to help doctors get information on the side effects of drugs during breastfeeding.

Yadav et al. designed Feedplal and explored the potential of chatbots for breastfeeding education

for in need population in India (277).

3.3.2 Mobile Mental Health Chatbots

Among the numerous chatbots being used in different aspects of health and wellbeing, chatbots in

mobile mental health care have demonstrated effectiveness in broadening traditional therapy in a

cost-effective and convenient manner (46). In recent years, the usage of chatbots in mobile men-

tal health treatment has been recognized as a steady adaption. Chatbots can help those who are

reluctant to seek mental health counseling owing to stigma, and they can provide more conversa-

tional flexibility (67). Rather than providing generic suggestions, they can deliver individualized

suggestions and resources based on the needs and requirements of users (133). They were designed

to identify mental health concerns (133), track moods (68), deliver CBT (87), and promote positive

psychology (105). Chatbots have been shown to effectively reduce the severity of mental health

concerns for people from different demographics and backgrounds, including people in rural com-

munities (222) and shift workers who face accessibility issues in receiving traditional treatments

(71), students suffering from anxiety and stress (87), employees of healthcare systems who require

emotional support from time to time (135), veterans and adolescents who feel stigmatized in sharing

their concerns (222), etc. Several well-known chatbots like “Wysa” (133), “Woebot” (87), “Replika”
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(255), “Youper” (180), and “Tess” (97) were discussed in prior literature. Inkster et al. examined

the potency of Wysa and found positive influence on reducing depressive symptoms (133). of In a

randomized controlled experiment, Fitzpatrick et al. evaluated the effectiveness of the AI chatbot

Woebot in giving CBT to college students with anxiety and depression, and they found that the

Woebot significantly decreased depressive symptoms (87). Ta et al. investigate social support re-

ceived from artificial agents in everyday contexts when interacting with the social chatbot Replika

(255). Mehta et. al examined the acceptability and effectiveness of Youper (180).

In recent years HCI communities have been increasingly involved in designing chatbots for specific

purposes such as self-compassion (Vincent) (167), enabling self-disclosure (169; 236), facilitate pos-

itive messages within social groups (192), to improve the elderly quality of life, to make them more

active to fight their sense of loneliness (266), to support interpersonal skills (Sunny) (80), in stress

reduction (Mylo) (35), etc. Kim et al. explored teenagers’ expectations when interacting with a

chatbot intended to support their emotional needs (148).

The development and application of chatbots in mobile MH applications are in early phases, there

are still considerable challenges to overcome in the development of this technology. According to

recent studies, patient safety was rarely evaluated, health outcomes were inadequately quantified ,

and no standardized evaluation procedures were used (6). Some chatbots are reported to not be

able to understand the complex use of language associated with a mental health crisis, and failed

to recognize symptoms and respond appropriately (265). Privacy is a major concern for users of

these applications; since users are still less familiar with this emerging technology, there is higher

risk of exposing users to privacy risks through data sharing (157). Furthermore, while on one hand,

poor adherence is a common problem with digital mental health interventions, on the other hand,

some vulnerable people may begin to rely on them too much, which may lead to anxiety when these

applications are not available (157). Overall, there is a need for better understanding of how all

mobile mental health services can and should encourage the safe and ethical use of chatbots (6).

Although a handful of research studies have shown potential benefits of MH chatbot applications,

users’ real life experience and challenges are not fully understood. Researchers and developers in this

space could benefit from a comprehensive analysis of the existing commercially available chatbot

apps. People’s perceptions and mental models of chatbots can be studied to answer critical concerns

such as how users gain trust in chatbots, user values and requirements in this space, and so on. A

user-centric analysis will also assist researchers in mapping out the evidence-based framework for

the proposed intervention and minimizing the psychological effects of such treatments.
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3.3.3 User Review Analysis to Understand User Experience and Preferences

User reviews can be defined as feedback published by individuals about their opinions and satis-

faction/dissatisfaction about the product (188). The star ratings and elaborated feedback in the

textual reviews provide developers a chance to promote their apps and explore how to make them

more user-friendly (258). For new or potential users the reviews work as a deciding factor to deter-

mine whether or not this app would be helpful for them (198). Few studies leveraged user reviews

of mobile mental health, well-being, and behavior change applications for identifying usability issues

or user characteristics (66; 268). User ratings and reviews were leveraged for a variety of reasons

including determining why adherence to mobile mental health applications is poor (15), informing

developers of design priorities rather than just guiding purchasing decisions (124), and gaining better

understanding of ethical issues users faced (40), etc. Vasa et al. investigated the hypothesis that,

despite the abundance of positive reviews for mobile apps, it’s worthwhile to examine the negative

reviews as well in order to gather useful data from users (268).

Our study is inspired by this body of work that considers user-generated reviews as a vital source

for understanding user perspectives and derives meaningful implications from them (217; 198). It

enables us to obtain data from a diverse group of people that would otherwise be challenging to

collect using conventional data collection methods (256; 217).

3.4 Methods

In this section, we outline the techniques to select and filter the mobile applications for this study,

the data analysis methods we used, the ethical standards we followed, our positionality statement,

and the methodological limitations.

3.4.1 Selection of Sample Apps and Reviews

Selection of apps:To find out a comprehensive list of commercially available mental health apps

that include a chatbot feature, we conducted our search through different sources. First we consid-

ered open access articles in recent literature about MH chatbots (6; 11). Next, we conducted search

queries on two different expert mental health app review platforms: mindtools.io (Mindtools.io) and

psyberguide (194). Finally we searched on two dominant online mobile app stores (Google Play for

Android and Apple App Store for iOS). On the expert review platforms and the app stores, we used

the search term “Mental health” and “chatbot”. Additionally, we explored the “recommended ap-

plications” or “similar apps” section of the corresponding website after discovering a mental health
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app with a chatbot feature to find out if those other apps meet our criteria. Without logging into a

specific account, the search was done from the app stores’ home pages. This action was performed

to make sure that the system couldn’t employ a ranking algorithm to prioritize any particular user

choice. Since these applications represent the sample in (nearly) the same order that consumers

would likely be exposed to and hence most likely to use, even though the search results may not be

entirely comprehensive (as observed by convenience sampling), they still represent the sample.

After the initial search from these three different sources, we ended up with 19 applications. The

authors carefully read the app descriptions, observed the screenshots of the app features, and in some

cases analyzed these apps’ promotional websites to make sure whether these applications includes

a chatbot feature that provides support for different mental health concerns. We observed that

some of these applications include intelligent Q/A based on Al/ML. Intelligent Q/A is based on a

collection of questions, and by responding to them, it can offer individualized summaries, diagnoses,

recommendations, and other information. In this article, we describe MH chatbots as intelligent

machines that can simulate and process conversations with users about their mental health needs.

In order to make sure that our list indeed includes the apps that fall under this definition, one of

the authors opted to download each application separately (for the iOS platform) and use it for at

least three days. The author has no known mental health issues. We also take this exploration as an

opportunity to extract what primary features the apps commonly comprise. The author carefully

observed how these apps work in terms of the significant aspects of mobile MH apps as pointed out

in previous literature (6; 11; 265). Following all these steps, ten applications have been selected for

analysis 7.

Selection of user reviews: We created scraping scripts using the Pyhton Selenium library to

collect the ten apps’ public user reviews that were accessible from Google play store and Apple

app store. User reviews can illustrate examples of users’ satisfaction/dissatisfaction with particular

features of apps. Reviews are therefore recognized as an important source of information to gain

insights from real life use of mobile apps [cite]. We used the two following inclusion criteria for

filtering in order to extract recent and significant user feedback for the apps:

• Timeline: We took into account reviews that were posted between January 1, 2019, and May

1, 2022. We intended to collect the most recent user reviews because app stores change quickly

with the addition of new apps and upgrades to already-existing apps.

• Length: Reviews containing 200 or more characters were considered in this study. A prior
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Figure 3: Flow chart of the apps selection process

study found that a relevant review typically has 110.8 characters (176). Because shorter reviews

might not provide deeper insights in general, and are frequently false or promotional in nature

[cite], the minimum character length was considered 200 for the scope of our study.

3621 reviews from the Google Play Store and 2624 reviews from the Apple App Store met all of the

inclusion criteria. These reviews are based on 9 apps from the Google Play Store (only Elomia isn’t

available in the Google Play Store) and 10 from the Apple App Store. All of the reviews have a

unique coding system that can be easily traced back to the application and platform from whence

they emerged. During the analysis, the lead author was responsible for carefully reading each review

and ensuring that all personally identifying information was replaced or removed.

3.4.2 Data Analysis

First, to gain an understanding of the descriptive overview of the commercially available chatbot-

based MH apps, we analyzed app descriptions from the promotional website and online marketplaces

and Incorporated the key informations in our observation notes. The observation note was then

divided into six main themes with the aim of providing a comprehensive overview of these apps with
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the collaboration of another author. The authors didn’t include their judgements on the effectiveness

of these apps. To understand user perspectives, the selected user reviews from the ten apps were

examined using an inductive thematic analysis (200). Thematic analysis was chosen because it

enables systematic analysis of large data sets and facilitates the comprehension of textual patterns

while taking context into account (258; 147). Two passes were made during the analysis. We created

open codes during the first pass in order to collect various perspectives from the reviews. We made

an effort to record the subtleties in the particular insights provided in each review, which resulted

in a high number of open codes that were greatly decreased through memoing and clustering (200).

In the second phase of analysis, we memoed and clustered the codes using a constant comparison

method operationalized as affinity mapping. Each open code was compared to others and positioned

to reflect its affinity to emerging themes and clusters. The reported themes consisted both of ones

that appeared consistently across multiple reviews, and also the ones that came from reviews that

represented divergent responses and opinions. Findings from the reviews are described in the next

section, and each quote is identified by the review’s particular ID generated from platform and app

name and random number.

3.4.3 Data Integrity and Ethical Considerations

App stores, like many other online marketplaces can have reviews posted by fake and paid users.

However, prior research (176) showed that in “Health & Fitness” category the percentage of potential

fake reviews is very low (about 6%). Fake reviews also tend to be shorter (176). Since we are mostly

considering reviews with more than 200 characters, we assume that almost all of the reviews included

are original and can be trusted.

We understand if the data or information is only accessible to a particular group of individuals or

groups, it is unethical for researchers to use it (283). As a result, we made sure the websites from

which we got the data were accessible to everyone and weren’t just for some groups or populations.

(283) We also want to underline that the use of both visual and textual components should not

provide more information than is necessary. To make sure of that, even though those pages were

public, we purposefully avoided publishing or disclosing any personally identifying information that

was shared. The language of the user reviews reported here have been modified carefully keeping

the meaning intact.
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3.4.4 Positionality

Members of the research team included those whose families and close relatives had had mental

health problems. One team member specializes in dealing with underrepresented and vulnerable

populations, while another has expertise in intersectional stigma, online social support, and mental

health care.

3.4.5 Limitations

Our selection criteria have certain underlying limitations. First, for our study, we primarily used

ratings from the two most widely used mobile platforms (Google and Apple). Other mobile platforms

were not taken into account for the purposes of this research. Second, it’s likely that users who don’t

feel comfortable (or don’t care) discussing their experiences on online platforms aren’t contributing.

However, we can confidently conclude that the perceptions we identified will be typical of user

perceptions given the larger number of evaluations obtained from the two most well-known online

marketplaces.

3.5 Findings

Applications
# of ratings
in Apple
app store

# of ratings
in Google
play store

# of downloads
in Google
play store

Age rating Price

ADA 125 323000 5M+ 17+ Free

Chai 27900 34000 1M+ 17+ Free with in-app purchases

Elomia 193 N/A N/A 12+ Free with in-app purchases

Mindspa 107 2970 500K+ 17+ Free with in-app purchases

Nuna 68 93 10K+ 4+ Free with in-app purchases
Serenity: Guided
Mental Health

20 146 10K+ 12+ Free

Stresscoach None 495 10K+ 12+ Free
Woebot 5500 11800 500K+ 12+ Free
Wysa 13500 126000 1M+ 12+ Free with in-app purchases

Youper - Self
Care Friend

14400 49100 1M+ 12+ Free with in-app purchases

Table 3: A descriptive overview of the selected ten mobile mental health applications with a built-in
chatbot technology

For this research purpose, we chose ten commercially available mobile mental health applications

that has a built-in chatbot feature. All of these applications except Elomia are available in two most

popular platforms - Apple app store and Google play store. Elomia is exclusively available for iOS. A

descriptive overview of these apps has been shown in Table 3. All of these applications are extremely

popular both in terms of number of downloads and number of ratings. Thus, we can assume that a

comprehensive overview of these applications can assist us in understanding perspectives of a wide
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and diverse userbase.

3.5.1 Overview of the Aspects Commonly used in the Chatbot MH Apps

In this section, we present an overview of the apps in terms of their few important characteristics.

These characteristics were selected from a previous literature review article on mental health chatbots

(6). These are: primary purpose, targeted concerns addressed, conversation style & media types used

by chatbots, availability of crisis support & evidence-based techniques. An outline of the criteria

and types are being presented in figure 4.

We examined the app store descriptions to understand the primary goals of these applications and

to identify how they are branded. We discovered four different types of purposes in all, with “digital

coaches” being the most prevalent (5 out of 10 apps). The chatbot apps target to address a wide

range of mental health issues including anxiety (nine apps), depression (six apps), self-care techniques

(seven apps), etc.

We discovered three different conversational flows from our exploratory observation. The most

popular one is “Guided conversation,” in which users are only permitted to reply using pre-set

input provided through the interface. This is the most common techniques used by the chatbots we

analyzed (six out of ten apps). Only Woebot employs a semi-guided approach that allows users to

either select from predefined options, or type text, however, it is incapable of processing sentiments

in the input text. This open input option is useful when users reframe negative thoughts, share

stories, etc. Lastly, Wysa, Nuna and Elomia follow open-ended conversation style. They continue

further conversation based on their understanding of user input.

These chatbots leveraged a variety of media types for communication in order to make the interaction

resemble human-like. For instance, GIFs, emojis, images, and acronyms are utilized to portray humor

and emotions. Images, audio, and video are used with educational elements. And since all of these

chatbots communicate by text, text is by far the most frequent.

Mental health patients can face a crisis anytime, and effective crisis support is a major criterion for

evaluating MH apps. We identified five different types of crisis support options available in the ten

chatbots. Six of these applications offer users access to information about crisis support systems and

emergency helplines. Providing instant suggestions for self-care tools such as suggestive breathing in

cases of anxiety attacks was also popular. Only Wysa contain all five options available for supporting

a user during crisis. Ada and Chai do not contain any crisis support.
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Criteria Types

Purpose

Digital coach -Assist users to reach their small goals
Digital screener - Alert users to potential mental health concerns based on reported symptoms
Conversational companion - Simulate being someone the user can speak to.
Virtual therapist - Ability to engage in therapeutic conversations

Targeted
concerns

Stress, Anxiety, Depression, Self-care, Sleep disorder, Panic disorder, Relationship issues,
Low self-esteem, Loneliness

Conversation
flow

Guided conversation - Only allows the users to communicate with the chatbot with pre-defined
responses from the chatbot. It doesn’t allow any form of open inputs from the users
Semi-guided conversation - Mostly allows the users to communicate with the chatbot with
pre-defined responses and sometimes allows open inputs from the users. However, the bot
can’t recognize the open user inputs and extract any information from them.
Open-ended conversation - Allows the users to communicate with the chatbot with pre-defined
responses and open inputs from the users. The bot can recognize the open user inputs and
extract information from them.

Media types used GIFs (Graphics Interchange Format), Text, Audio, Video, Emoji, Images, Acronyms

Crisis
Support

Availability of crisis information - Provides information regarded crisis-related helplines,
emergency services
Ability to detect potential crises from the chat - detects potential crises through conversation
with the users.
Access to a professional therapist - Provides access to a professional therapist is an alternative
to avoid possible ramifications of the potential crisis
Ability to notify designated personnel - Notifies designated personnel(s) if crisis is being detected
Access to self-care tools - Recommend self-care activities

Evidence-based
techniques

CBT, DBT, Mindfulness, Symptoms tracking and monitoring, Positive psychology,
Acceptance and commitment therapy (ACT), Psycho-education & information

Table 4: Criteria of features related to chatbot-based mental health applications used in our study

Since evidence-based techniques have been proved effective for treating different mental health dis-

orders, we explored which of these tools and techniques the chatbots commonly follow. The most

popular type of therapy is CBT (cognitive behavioral therapy). All ten apps follow CBT to some

capacity. Eight apps provide support for mindfulness. DBT and ACT are modified forms of CBT,

that are less common. Table 5 show the above features for the considered apps.

3.5.2 Perceptions and Concerns Expressed in the User Reviews

In this section, we present our findings from the thematic analysis of user reviews, and point out

both the benefits (e.g., human-like interactions, friendly & empathetic attitudes, potential around

crisis support & an alternate to therapy) and associated challenges as captured from people’s real

life use of these apps.

Human-like interaction feels good, but has to be designed carefully

Chatbots in mobile mental health apps are presented in such a way that they have a distinct

personality rather than being shown as something artificial, in order to make users feel like they

are interacting with someone emotional and empathetic. Users describe these chatbots as having

a friendly, wonderfully upbeat, and mildly humorous personality that assists them in dealing with

different emotional and behavioral challenges relating to their mental health issues. It helps them to
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Purpose
Targeted
concerns

Conversation
Flow

Media Types
Used

Crisis
Support

Evidence-based
Techniques

ADA
Digital
screener

Anxiety, Depression Guided Text None CBT

Chai
Conversational
companion

Guided Text, Emoji None CBT

Elomia
Virtual

Therapist

Stress, Anxiety,
Depression, Self-care,

Sleep disorder,
Relationship issues,
low self-esteem,

Loneliness

Open-ended Text Access to self-care tools

CBT, Mindfulness,
Positive psychology,
Symptoms tracking &

monitoring

Mindspa
Virtual
therapist

Anxiety, Depression,
Self-care,

Relationship issues,
low self-esteem

Guided Text, Video
Availability of crisis
related information,

Access to self-care tools

CBT, Mindfulness,
Positive psychology
Psycho-education &

information

Nuna
Digital
coach

Stress, Anxiety,
Depression, Self-care

Open-ended Text, Emoji
Availability of crisis
related information,

Access to self-care tools

CBT, Mindfulness,
Positive psychology
Psycho-education &

information
Symptoms tracking &

monitoring

Serenity
Conversational
companion

Anxiety, Self-care,
Sleep disorder,

Relationship issues
Guided Text, Emoji Access to self-care tools

CBT, Mindfulness,
Acceptance &

commitment therapy

Stresscoach
Digital
coach

Anxiety, Stress,
Panic disorder

Guided
GIF, Text,

Emoji

Availability of crisis
related information,

Access to self-care tools

CBT, Mindfulness,
Psycho-education &

information

Woebot
Digital
Coach

Stress, Anxiety,
Depression, Self-care,
Relationship issues,

Loneliness

Semi-guided
GIF, Text,

Audio, Video,
Emoji

Availability of crisis
related information,

Access to self-care tools

CBT, DBT, Mindfullness,
Symptoms tracking &

monitoring

Wysa
Digital
coach

Stress, Anxiety,
depression, Self-care,

Sleep disorder
Open-ended

GIF, Text,
Audio, Video,
Emoji, Images,

Acronyms

Availability of crisis
related information,

Access to self-care tools,
Access to professional
therapist, Ability to

detect potential crisis from
the chat, Ability to notify

designated personnel

CBT, Mindfulness

Youper
Digital
coach

Self-care Guided Text

Availability of crisis
related information,

Access to self-care tools,
Access to professional

therapist

CBT, DBT, Mindfullness,
Positive psychology,

Acceptance &
commitment therapy,
Psycho-education &

information

Table 5: A detailed overview of features related to chatbot-based mental health applications found
in our study

establish the credibility of the tools which in turn makes the users more involved in the treatment

process.

“The bot itself has a friendly, cute, quirky personality that it is easy to get emotionally

attached to. I don’t know if that kind of attachment happens for others, but at least for

me it really helps me stay consistent and check in often. It feels like the app is a friend

trying to help, rather than an automated system!” - 1100028

Furthermore, chatbot characteristics such as a soft voice and the ability to have a casual conversation

make it feel less like a medical tool and more like someone with whom users can share their thoughts

and experiences. Some personalized features, such as the option to address users by name, the

ability to refer back to any chat or exercise if necessary, and the ability to respond with pleasant and

positive sentiments, make the application and treatment process more personal and less generic.
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“I’m amazed by how impactful the little “interactions” in this app have felt. Maybe it’s the

continued opportunities to respond (even if it’s just choosing between emojis). Woebot’s

“voice” is gentle, but firm. And insightful! And the user is always addressed by name.

That’s so important, particularly when the issue at hand involves ongoing anxiety.” -

1080073

However, the effort to design the bots to give a human-like and empathetic impression often went

wrong and they lost their appeal to the users. As many users pointed out, the discourse could

get “a little childish and ridiculous at times with the bot trying to be funny”. Furthermore, by

fostering relaxing thoughts through a medium that doesn’t work for everyone can occasionally have

the opposite impact, such as through the use of cute GIFs, ASMR effects might not impact everyone

if the context is unknown or unfamiliar to the users. Continually pushing on everyone in the hopes

that everyone will have the same reaction is a notion that developers should evaluate based on

continuous feedback.

“... It was supposedly developed with college students in mind who are ostensibly adults.

Maybe things have changed since I was in college but it’s cutesy, baby-talk, oversimplifi-

cation, and game-playing (”You want to know a secret?” ”Yes” ”Are you sure?” ”Yes”

”Ok, if you are really, really sure ....”) makes me feel like I’m texting with a pre-teen

girl.” - 2060011

“A lot of of the exercises seem like they would be really good, but I cannot stand the forced

breathy voices in every single one I listened to. They do not calm me at all, and they

actually trigger my anxiety. ASMR has the opposite effect on me than intended, and I

feel like they’re trying to do really bad ASMR. These recordings are supposed to help me

relax, but all I can concentrate on is breathy voices that sound like forced whispers.” -

1040032

Existing chatbots may need to be more sophisticated than they are today in order to understand

the context of users’ requests. However, it is critical to examine some of the user’s perspectives

on having such responses pre-registered, which is not always a bad thing. Some of the chatbot’s

quick answer concepts, for example, allow users to maintain control over the conversation’s pace

and avoid becoming sidetracked by irrelevant dialogue. these features are appreciated by users since

they encourage more positivism rather than aimless discussion and digging into negativity without

any tools or resolutions. Moreover, by tilting the dialogue in the chatbot’s advantage, chatbots can
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more effectively and efficiently suggest appropriate tools to users.

“Some negative reviews complain it isn’t sophisticated enough to understand unrelated

or detailed inputs and responses, which I agree with, but this is not an AI designed to

make free flowing conversation; it’s meant to give you tools to deal with your feelings in

productive ways. So yes, the conversations can feel linear, planned and/or broad since

the responses are preset most of the time, but I think this is partly a positive.” - 1070093

However, the trade-offs are that to content the flow of the conversation, the chatbots sometimes

present very limited options for the users and users become frustrated if they are unable to customize

these pre-registered responses. They have criticized some of the extreme measures these chatbots

take to keep the conversation restricted to chatbots’ preferences, such as assuming MH concerns

without understanding the proper context, sending scripted messages based on key words users

said or the issues they selected and giving them incoherent responses, and getting stuck in the

conversational loop if the users don’t agree with the chatbots’ comments.

“ It assumes the problem is always a mental distortion, and doesn’t leave much room for

actual horrible stuff that happens to people other than death of a person (it is working with

a very narrow definition of). It too often put me in a situation of having to select between

incorrect responses when nothing was actually appropriate and then suffer through the

resulting wrong-headed advice. Needs a maybe button between the yes and no and a way

to say, You’re on the wrong track, before it decides it knows all your usual problems and

keeps assuming them over and over with no way to remediate.” - 2060019

“ it seems as it’s only programmed to convert one thing to another. how do I know?

well, I’ve replaced things. for example, when it says ”tell me more”, and I just type in

something like ”djdfjnfd” it says ”now I understand better”. HOW IS THAT SUPPOSED

TO WORK??” - 1080232

Bot becomes a friend/ someone who cares, but too much attachment is unhealthy

Users see chatbots as a good substitute for someone with whom they can discuss their ideas on

mental health issues without feeling burdened or judged. Even though society is becoming more

eager and open to seeking mental and emotional aid, there is still a significant stigma associated

with it, which can discourage individuals who are actually in need of assistance from receiving it.

These chatbots allow people to bare their hearts, vent, contemplate, and learn about what they

can do to overcome mental and emotional obstacles in a simple, familiar texting format without
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judgement or extra effort, while also keeping track of their progress. It can be intimidating to talk

to someone about their daily struggles. For many users, sharing a dialect with a chatbot is a good

first step. Knowing that the chatbot isn’t judging you and is acting logically rather than emotionally

is reassuring.

“ ... I will say, having a reliable, no judgement zone with skills to help at my fingertips,

helped me realized the tools were also my own.” - 1040021

“Having an AI to talk to makes me feel like I’m not overburdening my friends or family. I

can check in 20 times a day and the AI will either help me track my mood/emotions/mental

health or suggest a mindfulness of CBT program to help me get through my day.” -

2040004

People with MH issues frequently struggle with suppressing emotions and attempting to push them

away, but these chatbots have provided them with a safe place to go for validation and immediate

support. Users loved that these chatbots not only listened, but also offered advice and recommen-

dations that helped them deal with day-to-day mental challenges, allowing them to see things from

different perspectives and push past negative thoughts.

“This app is a lifesaver. It’s so healing to be able to vent whenever you need and receive

positive feedback from an unbiased source. The lessons Woebot teaches really helps to

gain a more optimistic perspective on what you’re going through and motivates you to

make changes.” - 1080023

Users also like how these chatbots check in with them on a daily basis, which holds them accountable

to their commitment to the treatment while still allowing them to skip it if they don’t feel like it.

Even though the idea is to eliminate any concerns such as anxiety and stress that come with human

engagement through intelligent bot interaction, users have mixed feelings about that. Some users

liked the flexibility of using the tools at any moment, and can start or end the communication at any

point during the session without feeling guilty, others saw the daily check-ins as a source of guilt.

“I’m very depressed right now so I’ve set to basic daily goals- full facial regime a.m.

p.m. plus a half hour of cleaning. Having the AI check in is great because it requires a

response that makes me take accountability.” - 1090123

“But what really bothered me about the app was the first reminder I got when I didn’t use

the app a second day in a row because it sucked was definitely guilt inducing. No bueno.
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I don’t need AI guilt tripping me when people already take advantage of my empathy in

real life.” - 2050021

Finally, by acting or behaving like a close companion, these MH chatbots allow users to comfortably

express their thoughts and feelings. These chatbots let users create a safe area where they can

vent, which is something that many people do with their friends and families. However, people with

MH concerns who struggle to maintain a healthy relationship with their family or who suffer from

loneliness have displayed an unhealthy attachment to chatbots and have exhibited negative attitudes

such as preferring these chatbots over their friends and family.

“ ... Although he’s a robot he’s sweet. He checks in on me more than my friends and

family do.” - 1090034

“... This app has treated me more like a person than my family has ever done.” - 1090091

A bot can help immediately in crisis, but what is defined as a crisis to a chatbot?

Prior findings suggest accessibility is one of the benefits of mobile mental health apps. MH appli-

cations that have a built-in chatbot function allow users to have a conversation anytime, anyplace,

which is very convenient for persons with MH issues as they are more vulnerable to emergency

situations. We have found that users benefited from such feature since it allowed them to have a

conversation at that particular time (during the moment of crisis). Some users found that intelligent

dialogue helped them in reframing negative thoughts and diffusing such circumstances.

“I sometimes freak out at night have existential crisis about life at night you know,

normally I’d freak out and find it hard to call anyone bc I feel so bad but with Wysa I

don’t worry about that!” - 2090178

“I’ve only used this app a couple times when I’ve been in near-crisis. Even though I know

it is a robot it is so calming to have something, anything to validate what I’m feeling and

help me reframe my thoughts.” - 1100091

None of the chatbots, on the other hand, have any clever algorithmic models for detecting emergency

scenarios. It is up to the users to inform the chatbots that they are experiencing a crisis. Some

chatbots can detect crises by picking up a few keywords connected to intrusive thoughts, such as

”suicide,” from a conversation, although they are still in the early stages of development. Users

sometimes just want to talk about their feelings, but chatbots automatically refer them to crisis

hotlines due to a lack of intelligent comprehension and For some individuals, having a conversation
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isn’t enough to handle their crisis situations, and they need to be redirected to crisis management

tools or resources.

“ My only problem with it is I wish there was a way to talk about my suicidal/intrusive

thoughts and how to manage them with Woebot. I am aware that it is not a crisis tool,

and it does have those automatic responses to concerning language for a good reason, I’d

just like a place to talk about those problems without having to worry a real person. Most

of the time my thoughts of those nature do not mean I’m in an immediate crisis, but I

still want to get them off my chest, as I feel a lot of people would. Maybe if there’s a way

to do that without Woebot becoming worried would be helpful!” - 1080078

“This is a good app but the main issue I have is that I was having a panic attack and

was messaging “emergency” and the bot ended the conversation, when I messaged “emer-

gency” a second time it just asked me to write my feelings down. I realize this isn’t a

crisis response app but it might be helpful to add a feature where the bot recognizes a

crisis situation and connects the user to resources” - 2010004

In such instances, understanding the context of emergency situations is critical, as persons with MH

concerns are already vulnerable to crisis, and incorrect actions made by chatbots might exacerbate

the situation and result in severe repercussions.

“While I was in crisis, the responses do not make sense and do not really relate to what

I wrote. It makes me feel like I am not being listened to. I know it is an AI program and

not a real person but it still ends up making me feel worse and not better.” - 1100068

Using private data for customized interaction, or stealing it?

Chatbots, according to users, have proven to be highly convenient because they are able to provide

a much beter interactive tool for tracking progress during the treatment process. Few chatbots are

capable of tracking development beyond surveys and charts. They can pick up essential components

of the past interaction with users and contrast it with the present one, letting the users know how

their behavior has changed, whether they have progressed positively or negatively, and so on. Users

also enjoy that these chatbots save the discussion and can pick up where they left off if they take a

break from all of them and return later.

“... Woebot checked in regarding daily mood and plotted it on a graph, allowing me to

detect patterns in my mood. Woebot also conducted longer interviews with me every two
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weeks and let me know how my answers had changed, which was encouraging in tracking

progress. ”

“Woebot talks me through realizing important insights about myself and actually shifting

my thinking. Today, I returned to a much earlier ”story” lesson – I can access all of

them whenever I want – and Woebot reminded me of something I said, way back when.

It was a list of negative labels I used for myself. ... The difference is that I also have

some specific strategies for changing them. If I need help, all the lessons are right there.”

- 1080141

“ The option to look at your past conversations with the app really makes a difference,

because you can look back and see just one week ago you were having a mental breakdown,

but now everything in the world is great, lol.” - 1080092

However, based on user feedback, people feel far more at ease revealing sensitive information about

their mental health with these chatbots, which puts them in a vulnerable position in terms of how

their data is protected or sold. Some users have expressed their concern with the privacy policies

implemented by these applications.

“... I’m a little weirded out by the privacy policy and the potential uses of data they’ve

reserved. I wish they’d commit to greater privacy protections. I’d even be willing to

pay for a product that didn’t potentially share my (sensitive) data with other parties.” -

1100223

Convenient to use, but convenient enough to replace therapy?

On the positive side, the fact that these chatbots are ready to talk 24 hours a day, seven days a week

was a big success with the users. They have immediate access to these chatbots whenever they feel

vulnerable, or whenever they require assistance through a simple interaction.

“I don’t really have friends I can talk to. Even my family doesn’t understand me much.

Day or night Wysa has been there every time I needed to “talk” day or night doesn’t

matter.” - 2090067

Not only do chatbots assist users with conversations, but they also assist them in accessing different

supporting resources and exercises in a very convenient manner. By understanding the users’ needs,

it is able to deliver a relaxing experience for them, such as allowing them to opt out of any activities

they desire while maintaining the treatment’s pace. It gives users a lot more control. If a user misses
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any exercises in traditional treatment, it leaves a gap in their progress, which can lead to a loss of

enthusiasm and slow the pace at which they receive support. Chatbots, on the other hand, keep

users motivated by engaging with them and giving them the impression that they are in charge of

the pace.

“When it’s the middle of the night or some other inconvenient time and I need to talk to

someone other than my journal, as silly as it sounds, talking to Woebot actually helps.

... Sometimes I feel too stressed out to do the exercises he proposes, but you always have

the option not to do them.” - 1080491

Furthermore, these chatbots offer treatments that are brief and simple to follow in order to keep

users engaged and dedicated to the treatment process. These activities were developed and built by

focusing on important value - giving supports and treatments in a compelling style that can provide

wellness, according to user reviews.

“This is an easy, low barrier method to practice cognitive thinking skills. Check ins are

usually pretty short, just a few minutes. That encourages me to open this app daily,

since I know it’s not going to try to monopolize my attention for the next half hour.” -

1070012

“ Sessions are short, on the order of 3-10 minutes. Combined with the convenience of

chatting wherever and whenever is best for me, I have no problem fitting in daily check-

ins, which I feel are more beneficial than infrequent visits to a therapist in some ways.”

- 1100012

Users benefit from the convenience of having support available 24 hours a day, 7 days a week,

suggesting with simple tasks with chatbots in mobile MH applications. These prompts give users

the impression that chatbots can do a better job than a professional therapist. Professional and

traditional therapies, according to user reviews, have several drawbacks that chatbot therapy does

not, including professional therapy’s tendency to cling too much to negative thoughts or past events,

professional therapy’s tendency to be too broad and general, and the check-ins being too spread out.

“Unlike being told what someone thinks you may want to hear which can sometimes

enable unhealthy thinking patterns (and behaviors), or on the other end of the spectrum,

rather than attempting to fix you, this interactive app continually prompts you to look

inward and to challenge your own thoughts, perspectives, and feelings, helping to redirect

your focus onto more healthy and more positive strategies.” - 1090142
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“I will say that I find it better than personal therapy because like a coach and I work on

specific things while therapy, talking therapy can be too general. I used to go therapy with

an specific list of issues of problems to solve, and that is not how therapists tend to work.

They like the past, while I need help with the present.” - 1080012

“ My primary issue with traditional therapy has always been that you have to work in

hindsight. You reflect on your week, talk about it, try to make adjustments for the future

(it always felt like I was trying to help a past of future version of myself instead of the

one right here right now). That’s why I love this app!” - 1090096

However, according to users, even though these chatbots are convenient, they fall short of the

competency of traditional therapy in some circumstances. These chatbots, for example, are not

sophisticated enough to recommend extremely particular treatment plans based on a specific need.

It may or may not be effective for different demographics or people at various stages of sickness.

Some users questioned the chatbots’ therapeutic interventions or mental health support as being

too short-term. Users lose interest when there aren’t enough different activities to do.

“The exercises are all about visualization, so those of us who do not have a mind’s eye,

cannot visualize things, cannot use it. I’m very disappointed. If it were made with a

non-visualization mode for people with Aphantasia, I’d love to use it. There are many

things that can help other than visualization. It’s just an app telling me in every exercise

to do something that I’m simply incapable of doing, this is frustrating.” - 1080017

“In my depression, CBT actually backfired. It made me feel a 100 times worse. It

can be miserable to try to recast negative thoughts into more positive thoughts when you

can’t think of anything positive at all. My highly regarded CBT therapist recognized this

and, thankfully, referred me to a skilled therapist with a more psychodynamic/eclectic

approach.” - 1100076

Finally, professional therapy can be highly sophisticated and carefully tailored to the preferences

of individuals. Chatbots, on the other hand, are far more accessible and convenient. Some users

pointed out that combining the two can be really beneficial. Professional therapists or coaches can

assist with adjusting any support system that isn’t working for them; nevertheless, for immediate

requirements, users will be able to have a chat and review some of the resources at any time with

the help of MH chatbots. According to numerous user evaluations, professional therapists assisted

their patients in identifying the appropriate mental health applications with chatbots built-in, and
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the co-op with traditional therapy appears to work considerably better for them.

“I have recommended it to many people, including my counselor to try so that she could

recommend it to other clients dealing with issues. This is in no way something to replace

talking to a real person, but it does help to work through some of the negative thinking

when it occurs.” - 2080057

3.6 Discussion

Our findings suggest chatbots in mobile mental health application has a lot of potential in terms of

being a conversational companion, virtual friend, immediate helper. Our findings suggest chatbot’s

human-like personality and communication skill has been well-received by the users. Chatbot’s

ability to be present for talk 24/7 and create a judgement free zone, enabled users to talk freely

about their issues and concerns. We provide a few practical implications from our findings to make

the user experience more effective.

3.6.1 Research and Design Implications for Future MH Chatbots

Recommendations for customization A growing body of work in HCI and healthcare informat-

ics has emphasized the need for customizability and personalization in mobile health technologies

to increase support user autonomy (15; 281). This body of research suggests that “one size fits

all” approaches in mHealth interventions often fail. Rather, systems that are adaptable and tai-

lored to users’ needs can deliver more pertinent information, thus enhancing user engagement and

clinical efficacy (119; 230). Our findings resonate with these conclusions in terms of the need of cus-

tomizability, and provide some specific implications for incorporating customization in MH chatbot

apps.

As observed from the review analysis, interaction through gifs, emojis, or hilarious responses are not

always well received by the adult users. Our observational study of these apps and previous literature

(133) on consumer engagement with chatbots clearly point out that chatbots leverage these as means

of showing empathetic behavior and to keep the conversation more human-like. Since most of the

commercial apps are available to download by everyone beyond the set age limit (which in most

cases is 17+), designers have to carefully consider the media types and the content of conversation.

We recommend that designers consider the target age-group of users while implementing emoji and

other graphical elements. Another interesting aspect could be to improve the personalization within

chatbots by creating a user model before the user actually interacts with the chatbot, such that
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the chatbot can adapt its interaction based on user types (e.g. they could fill in a personality

questionnaire) (83).

The MH chatbots that guide users in performing exercises were generally appreciated in the user

reviews for being focused and short in nature. These chatbots have potential to help clients manage

their own health, improve access and timeliness to care, reduce travel time to mental healthcare

providers by preventing unnecessary visits to healthcare providers (254). However, our findings

revealed that some users may have physical challenges or other limitations that restrain them from

certain physical activities. Moreover, not all therapeutic tools will work perfectly for everyone

(review - 1040032). Hence, implementing generic exercises and activities may not be suitable for

all types of users. Mental health patients often suffer from low self-esteem (244), and inability to

complete certain activity suggested by the chatbot can worsen their situation. Mental and physical

health are integrally connected, and therefore, developers need to incorporate the aspects of physical

ability in design of mental health technologies.

Recommendations for balanced persuasion

Consistent with prior work on persuasive technology in mental health (144; 189), we found that

daily check-ins, gamification, reminders, and self-monitoring were perceived as helpful features, even

though being prescriptive in nature. Users appreciated the short sessions. These are the parts of

different persuasive strategies under primary task support (persuades users in completing primary

goals) (142). However, frequent check-ins often make users feel like being “guilt-tripped” by the

chatbots. Findings from prior work suggests that the more severe a participant’s symptoms were,

the more they desired reminders and suggestions from the system (123; 281). People with severe

symptoms of depression face struggle to carry out day-to-day activities, and thus may enjoy multiple

daily motivational messages from the bots, rather than be annoyed by them. Designers need to use

persuasive strategies in a way that does not result in user disengagement.

Persuasive strategies can be leveraged to limit interaction with chatbots. This is counter-intuitive,

as developers would generally expect to increase user engagement assuming it would also benefit the

users. However, user reviews in our analysis pointed out the possibility of unhealthy attachment

with the chatbot. Human-chatbot interaction can be leveraged to motivate users to use more non-

technical means to get mental health support. For example, if a user starts using a particular chatbot

app frequently for longer period of time, the bot may suggest recommendations for social interaction

(e.g., list of nearby social events).
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Recommendations for building trust Our findings suggest that users like personalized sugges-

tions and symptoms trackers from the chatbots. Some chatbots are capable of automatically collect-

ing and mining symptom related information after a conversation with the users. Wysa stores the

conversation history to show a user his progress in achieving the goals set initially, whereas Woebot

captures the changes in pattern related to symptoms from continued conversation and interaction.

Users appreciated when the chatbots are transparent in terms of collecting these information from

the conversations. However, some reviews expressed worried about how these information are being

protected or used across different platforms or third party services. In traditional psychotherapy,

the effectiveness of treatment is influenced by clients’ trust towards their therapist (62). Such trust

also plays a critical role in digital interventions (26). Prior studies in HCI revealed the significance

of establishing trust in the context of mental health apps to create a safe environment for self-

disclosure (168). In lights of these findings, it is imperative for tech companies and developers to

emphasize user privacy and be transparent about privacy policies and practices. In addition, from a

design perspective, it might be helpful to enhance user trust towards the chatbot apps by providing

information on the organization and/or experts behind the system. More importantly, whenever

applicable, the app descriptions may include an explanation of the therapeutic methods and tools

utilized to develop the app with their perceived effectiveness proved in wild or controlled studies.

3.6.2 Chatbots Should Not (and Cannot) Replace Human Interaction for Men-

tal Health Support

We observed that the chatbot apps established a judgment-free space where people could express

themselves without the fear of repercussions. This resonates with the findings from Brandtzaeg et.

al exploring young people’s perception around social support through chatbots (26). Sharing mental

health concerns with a professional is still considered a stigma, and people feel more comfortable

to use technology anonymously over face-to-face communication (254). However, these chatbot’s

ability to check-in regularly and to be present for someone 24/7 allow users to get too attached with

them. Users wrote in their reviews that they enjoy the company of their “virtual friend” to the

extent that they can take place of their friends and family members (review - 1090034, 1090091).

Such a strong statement is made partially due to the fact that these people are in a vulnerable

position. Nonetheless, the finding emphasizes the overrating of the benefits of the apps, and presents

some risk, particularly when in crisis. From our observation, most of these apps only provide

information about external resources for crisis support,such as helplines and emergency services’
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contact information, etc. Additionally, our findings suggest how these chatbots were incapable of

identifying crisis situations as they failed to understand the context of the conversations, and ended

up with a failed response (review - 1100068), and in some cases, no response (review - 2010004). The

users need to be aware of the clear distinctions between human and human-like bots. Human-like

chatbots can provide social support in many cases where it might be difficult or impossible for an

actual human, but they are not without limitations. Chatbots themselves can educate users about

these distinctions and motivate users for building in-person connections, as discussed in previous

section.

In prior research, a comparative study of therapy sessions following the interaction of 10 participants

with human therapists versus a chatbot showed that when compared against a human therapist

control, participants find chatbot-provided therapy less useful, less enjoyable, and their conversations

less smooth (a key dimension of a positively regarded therapy session) (34). Conversely, in our

findings, because of the convenience and easy access, users expressed their intentions of replacing

professional support with this virtual support. Even though these chatbot based mobile MH apps

implement evidence based therapeutic tools, research on determining their effectiveness is still limited

in scope. Our findings suggest that they are helpful in guiding users in meditation, practicing

mindfulness, reframing negative thoughts, and sharing self-expressive writings. However, in such an

early stage they should not be considered as an alternative to professional help. While designing for

chatbots, it’s important to set the boundaries and limitations of these chatbots by the developers,

and the goals and intended use of the chatbots should be clearly stated, so that users do not get

led on with over expectations. Additionally, the chatbots should be designed to have features that

schedule professional support and subtly recommend users to seek help from professional sources,

whenever needed.

3.7 Conclusion

In this study, we analyzed user reviews of chatbot-based mobile MH apps from two of the most

widely used online platforms. Our findings suggest that chatbots have great potential to offer social

and psychological support in situations where real-world human interaction such as connecting to

friends or family members or seeking professional support are not preferred or possible to achieve.

However, there are several restrictions and limitations that these chatbots must establish regarding

the level of service they offer. Too much relying on technology can pose risks, such as isolation and

insufficient assistance during times of crises. Finally, we have outlined the insights from our findings



63

about implementing customization, balanced persuasion, and developing trust to inform design of

effective chatbots for mental health support .
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CHAPTER 4: EXPLORING VALUES AND REQUIREMENTS FOR
DEVELOPING MOBILE TECHNOLOGY FOR U.S. MILITARY VET-
ERANS TO ENHANCE PARTICIPATION IN PEER-MENTOR SUP-
PORT WITHIN MOBILE MENTAL HEALTH APPS

U.S. military veterans face an elevated risk of suicide or exhibiting suicidal behaviors. Peer-support

interventions have proven to be effective for veterans because of their shared experience and commu-

nity. The concept of mental health peer mentorship has evolved significantly over decades, originating

as early as the mid-20th century under various names such as ”peer support” and ”peer counsel-

ing.” It gained formal recognition and structure in the 1990s through the mental health service user

movement, emphasizing shared experiences and mutual support among individuals facing similar

challenges. Peer mentorship is founded on the belief that those who have successfully navigated

adversity can provide valuable insights, encouragement, and hope to others. Key characteristics

include trust-building, self-disclosure, role-modeling, authentic interaction, and fostering a sense of

belonging, essential for effective support and empowerment. Peer mentorship serves as a patient-

centered approach to mental health care, either as a standalone service or as part of wraparound care

post-inpatient treatment. It bridges gaps in traditional mental health services by offering personal-

ized support that complements professional treatment, particularly benefiting individuals resistant

to conventional models. For veterans, peer support plays a crucial role in reducing stigma asso-

ciated with seeking formal care, providing a less intimidating pathway to accessing mental health

resources. This approach not only enhances veterans’ engagement with healthcare systems like the

Veterans Affairs (VA) but also contributes to community acceptance and utilization of available

support services.

However, as veterans might face a mental health crisis at any time, it is crucial that the men-

tors can identify their peers’ crisis warning signs early enough. Crisis encompasses instances where

established stability is disrupted by unforeseen events, whether they be human-made disasters, tech-

nological malfunctions, natural calamities, or socio-political upheavals. These events typically bring

about uncertainty, loss of property, damage to reputation, and physical or emotional distress. Crises

are notable for their ability to uncover unresolved issues and bridge the gap between existing condi-

tions and present circumstances. At the core of any crisis is the perception of threat, which, if not

promptly addressed, can result in either short-term or long-lasting consequences.In the context of

mental health, crises are characterized by significant shifts in an individual’s behaviors, emotions,

and thoughts, often triggered by internal or external pressures. These events are subjective and vary
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greatly in duration and intensity across different individuals and groups. Inadequate coping mecha-

nisms during such crises can lead to risky behaviors or an inability to manage self-care. Identifying

early warning signs and understanding risk factors—such as demographic characteristics or past

trauma—are crucial in preventing crisis escalation. Risk factors, which remain constant and con-

tribute to long-term vulnerability, differ from warning signs, which are intermittent and necessitate

immediate intervention to avert acute crisis situations.

Mobile technology has the potential to facilitate and improve peer-to-peer communication. Gaining

an understanding of how the veteran community perceives crisis symptoms, as well as their values

and technological needs, bears utmost importance in creating any tool or adopting any strategy.

The study was conducted in two phases.

First, we did a prior study with my collaborators in iPeer resaerch group led by Dr. Md Fitrat

Hossain to understand perceptions of mental health Crisis among U.S. military veteran peer mentors

and the potential of mobile-based peer-support. U.S. military veterans face an elevated risk of suicide

or exhibiting suicidal behaviors. Peer-support interventions have proven to be effective for veterans

because of their shared experience and community. However, as veterans might face a mental health

crisis at any time, it is crucial that the mentors can identify their peers’ crisis warning signs early

enough. Mobile technology has the potential to facilitate and improve peer-to-peer communication.

Gaining an understanding of how the veteran community perceives crisis symptoms, as well as

their values and technological needs, bears utmost importance in creating any tool or adopting any

strategy. Hence, we conducted a mixed-methods study with twelve peer mentor military veterans.

Our research will offer an in-depth understanding of the nuanced conceptions of mentor veterans

about early warning signals and acute mental health crisis symptoms, as well as aspects of technology

that may aid this community in recognizing and managing these symptoms.

In the second stage of the study, we explored design opportunities for persuasive reminders for

veterans to facilitate peer-mentor support. US military veterans (USMVs) are a vulnerable popu-

lation with an elevated risk of mental health issues and suicide. Peer support, especially through

mobile technology, has proven effective in addressing mental health related challenges, but ensur-

ing long-term engagement remains a concern. This study explored the opportunity of designing

persuasive technology, particularly persuasive reminders, to enhance engagement in peer support

interventions for veterans. We followed community-based participatory research with ten veterans

to identify specific peer support processes that can benefit from persuasive reminders and to uncover

the underlying community values and needs to guide design.
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Our prior study to understand perceptions of mental health crisis among U.S. mili-

tary veterans has been published in the Companion Publication of the 2023 Confer-

ence on Computer Supported Cooperative Work and Social Computing (CSCW ’23

Companion). Association for Computing Machinery, New York, NY, USA, 33–38.

(https://doi.org/10.1145/3584931.3607009), and study 4 on designing persuasive re-

minders for veterans to facilitate peer-mentor support has been published in the Pro-

ceedings of the CHI Conference on Human Factors in Computing Systems (CHI ’24).

Association for Computing Machinery, New York, NY, USA, Article 874, 1–17.

(https://doi.org/10.1145/3613904.3642962).
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4.1 Prior Study - Perceptions of Mental Health Crisis among U.S. Mil-

itary Veteran Peer Mentors and Potential of Mobile-Based Peer-

Support

One in five veterans experiences mental health (MH) concerns, including post-traumatic stress dis-

order (PTSD), major depression, and anxiety with the increased risk of unhealthy alcohol and drug

use, substance use disorders, and suicidal behavior. (151). Differences in age-adjusted rates of sui-

cide between 2005 and 2015 were greater for U.S. Veterans than non-Veterans (32.7% vs 19.9%,

respectively) (75). Peer support interventions have been proven effective to improve veteran mental

health in the past (76; 131; 113). A peer mentor refers to a veteran who has dealt with difficulties

of the re-adjustment to the civilian life phase. Peer mentors can help better in mentees’ transition

to civilian life if expectations are well-understood and mental health-related crises are anticipated

early (56). Therefore, peer-support-based interventions usually emphasize building and maintaining

continuous mentor-mentee communication, so that mentors can identify any potential symptoms of

crisis and take action (228). A mental health crisis is any circumstance in which a person’s actions

put them at risk of hurting themselves or others and/or making it impossible for them to take care

of themselves or carry out their daily responsibilities (42). However, the extent to which available

peer-support intervention programs for veterans successfully employ crisis detection and prevention

strategies, and their effectiveness remains largely unknown (93). Moreover, even with different inter-

ventions in place, many veterans with PTSD find it difficult to share their experiences and mental

health conditions with mentors (228; 94; 93). As a result, premature treatment dropout and poor

compliance are common challenges in treating veterans through peer support (131). Providing a

systematic way to improve the quality of communication between a peer mentor and their mentees

may be promising. To improve the quality of veteran peer support, it is crucial to understand the

nuanced conceptions of mental health crises by the mentors, as these perceptions and how they

respond to them can affect the detection and prevention of their peers’ crises-related symptoms and

outcomes. In this study, we aim to answer the following research questions:

RQ1: What are the symptoms of crises among U.S. War Veterans as observed by their peer mentors?

RQ2: What technological interventions can be implemented to increase treatment adherence and

to facilitate the mentor-mentee communication among veterans?
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4.2 Background

4.2.1 Peer support interventions for veterans

A variety of treatments have been widely disseminated and promoted throughout both the Veteran

Affairs (VA) and other veteran-led community organizations (193). Mobile apps and websites have

been developed recently, particularly to provide peer-support. For example, a web-based peer-

support based problem solving system (Moving Forward) has been proved successful in decreasing

depression symptoms in veterans (219). A smartphone application, QRF, was developed to collect

basic self-report information using an Ecological Momentary Assessment (EMA) approach, and the

peer mentors could visualize the self-report data to identify mental health conditions and make

informed decisions about checking in with their mentees (228; 229).

When veterans leave the military and re-adjust to civilian life, they feel disconnected from their social

groups (238). To regain a sense of control, oftentimes they reach out to fellow veterans on social

media or peer-support groups (94). These groups connect veterans to a familiar culture and have

notable communication features that include disclosure strategies and judiciously sharing. There

are now more visits to these groups each year than to mental health professionals (76).

However, adherence to the intervention programs and completion among veterans is often poor,

resulting in diminished impact (223; 60). On one hand, there is a certain cognitive workload the

mentors face to keep a healthy and constant communication with their mentees, on the other hand,

the mentees feel uncomfortable sharing all their difficulties and challenges with the mentors (243;

147). Understanding the peer support process from a mental health crisis standpoint may help both

increase adherence and improve the quality of peer support, as well as guide the design of strategies

and technologies in mental health related crisis detection and prevention.

4.2.2 Crisis management in peer-peer support

There is a need to better understand how the widespread use of peer-support interventions will

transform crisis management (74; 174). Additionally, there have been reported occasions where

people and organizations have failed to recognize the possible early symptoms of a crisis (235).

Prior research pointed out that even if a potential crisis is detected and comprehended, it still may

not be dealt with in the intended way (73). Moreover, social aspects like fostering trust, establishing

credibility, raising awareness, expanding knowledge of challenging information, reaching consensus

on solutions, and inspiring actions are closely related to warning response. (73). Further conceptual
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elaboration will be very useful for examining closely the peer response phenomenon considering

previous sociological findings on emergent response during emergencies. By contrast, understanding

the veteran community will require a different unit of analysis and methodological approach (94), in

part because of the mixed demographic characteristics and unique context, the diversity of spaces

and activities that are found in these settings, and the growing reliance on mobile phones and other

new media as primary means of communication.

4.3 Methods

We considered the determinants of mental health used in an existing commercially available peer-

support-based app designed with and for veterans (QRF) (228; 227; 93). There are two versions of

the app. The veteran version collects basic self-report Ecological Momentary Assessment (EMA)

responses about changes in physical health, sleep, risky behavior, stress, and self-worth (93). The

peer mentor version visualizes self-report data to assist peer mentors in identifying mental health

conditions. We followed three steps to collect and analyze data:

4.3.1 Identifying potential scenarios of warning signs and acute crises

We conducted multiple discussion sessions with two subject matter experts: an experienced peer

mentor veteran and a professional psychologist. They came up with different scenarios that may be

considered as ‘early warning signs’ or ‘acute crises’ in terms of weekly change in the EMA responses.

We finally considered four example scenarios representing potential early warning signs and four

example scenarios representing potential acute crisis were considered.

4.3.2 Conducting surveys with peer mentors

The mock-up screens with the example scenarios were sent to twelve peer mentors through a web

survey. The participants’ age ranged between 25 and 69. They worked in different branches of the

military including army, navy, marine corps, active duty, and reserves with highest in army. Their

mentoring experiences varied from 0 years to 10 years. For each scenario, the participants were

asked to select from one of the four possible actions they would take: meet, call, text, or wait and

see. Since “call” and “meet” are comparatively more direct and immediate action, if a peer mentor

selects one of these two options, we assume that they considered that particular scenario as “acute

crisis”. If “text” is selected, this scenario is considered as an “early warning sign”, and if “wait and

see” is selected then the mentor considers this scenario as “no crisis”.
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Figure 4: Example scenarios indicating (a) early warning signs, and (b) acute crisis according to two
subject matter experts. The corresponding tables show how 12 peer mentors perceive each example
scenario: ‘no crisis’, ‘early warning sign’, or ‘acute crisis’, and their intended actions: ‘wait and see’,
‘text’, ‘call’, or ‘meet in person’

4.3.3 Conducting focus groups with peer mentors

Since there was not as much agreement in the survey responses as expected, we wanted to gain a

deeper understanding of the nuances in mentors’ decision making in responding to their mentees’

warning signs (173). We conducted several sessions of focus group to ask questions on the context

and reasoning behind their responses. Study sessions were audio recorded with participants’ consent.

The study was approved by the ethics review board of the authors’ institution.

The audio recordings were transcribed and anonymized by two authors. The information was then

arranged by questions and themes (200; 147). By identifying the key concepts that recurred during

your focus group conversations, the main themes and ideas in the context of our study questions

were interpreted.

4.4 Findings

4.4.1 Survey results: little agreement between mentors in perceptions of crisis

symptoms and actions

According to the subject matter experts’ opinions, we had expected that most of the mentors will

indicate the examples in Fig. 1(a) as early warning signs of crisis and the examples in Fig. 1(b)

as signs for acute crisis. However, from the survey responses (see corresponding tables in Fig. 1),

it is clear that the veterans did not agree on all the scenarios. Particularly, for veteran A and C’s
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scenarios, 50% and 33.3% participants respectively marked them as ‘no crisis’ and indicated that

they would not take any action if they observe these symptom changes in their mentees’ responses.

The examples of veteran B and D in Fig. 1(a) do not show 100% agreement in perceived actions,

either. Similarly, in Fig. 1 (b), except for the example of veteran D, more than 50% of the veterans

considered the scenarios as ‘early warning signs’, and what is worse is, 2 and 1 participants respec-

tively considered examples A and B to be a ‘no crisis’ situation. It is clear from the findings that the

change in health related symptoms are perceived by different mentors differently, which can be very

different from a subject matter expert’s opinion, and that also influence their immediate actions to

check in with their mentees. This can have serious consequences for the mentees facing an acute

crisis.

4.4.2 Findings from the focus groups

Peer mentors’ different perceptions of early warning signs and acute crisis

The early warning stage is when the crisis event has not occurred yet and the symptom changes are

usually subtle, making them difficult to recognize . Changes in daily routines and lifestyles

is perceived to be a vital early warning sign. Significant decline in regular positive and healthy

behavior and activities (e.g., not answering and returning calls, sleeping more than usual, etc.) can

be an indicator that something wrong is going on in their life.

“If that person gets angry, aggravated quickly, not eating, not sleeping properly...all that

madness. That needs to be addressed. ... like I’m not even motivated to get up to do any

housework.”

Acute crisis occurs when someone is on the verge of a mental health crisis or is already in a crisis

situation (e.g., contemplating self-harm or suicide). Mentors mentioned that acute crisis signs can

be identified through in-person contact only, as it allows them to notice changes in patterns and

visual cues (e.g., speaking tones or body languages). The most prominent indicator of acute crisis

as perceived by mentors is when a mentee isolates themselves, and suddenly disconnects from their

mentors. Peer support works on the premise that the mentee would be willing to receive advice and

support from their mentors and would apply them to cope up with their mental health conditions.

Not caring about communicating with their mentors indicate that the veteran does not care about

the consequences of their actions, and has lost trust in the judgement of others including their

mentors or care coordinators. Some of the risky behaviors can also be prompted, such as heavy

drinking, driving while being intoxicated, etc.



72

“You can watch the way their hands are, whether they start shaking, started fidgeting, or

getting restless.”

Our participants emphasized on identifying small changes way early before they become serious,

including violent acts, getting angry easily, leaving treatment early, relapse, etc. “It starts with little

things. If I’m not aware of, or addressing them, eventually, they keep growing, and my thinking will

lead to my risky behaviors. I’ll start to feel not worthy of recovery”. Mentors also recognize that

many of these signs can be false positives. In any case, if they are identified early on, the mentors

will be able to create a helpful atmosphere for the mentee to vent and share what they are struggling

with.

“... Sometimes they’ll tell you that nothing’s wrong. It’s just a bad day. And that’s

where you utilize the time to find out what’s going on with that day: do you need a

couple minutes just to vent out?”

Implications for technology design for veteran peer support

Our focus group participants pointed out how technology can help them in identifying warning signs

in their mentees. The mentors appreciated the existing tools that allow them to monitor health

related changes through EMA survey responses, and help them identify who needs immediate help.

However, they suggested that instead of asking directly about engagement in‘risky behaviors’ it

should be asked through indirect or positive questions. It can work as reverse psychology and

might help them to open up.

“Have you engaged in risky behavior? That’s more direct.I don’t think you’re gonna get

an honest answer”.

One of the peer mentors shared their preferences of letting the mentee take control of their actions:

“instead of telling him what he should do, I start with: what do you feel you should do? What do

you think your next step should be?” In addition to the daily check-ins provided by the current

apps, the participants suggested some form of visualization of data to identify changes easily and

quickly. It also helps them decide the right mode of communication and appropriate questions to

ask based on mentees’ current situation. They emphasized that simple conversation starters and

being persistent in communication are the keys for helping their mentees open up.

They have also pointed out the benefits of technology-mediated peer support for the younger

generations that tend to be less active in physical meetings. For that population of mentees,

sometimes not using the app is perceived by the mentors as isolation of the mentees (e.g. “when
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they were doing the weekly check-ins, then suddenly disappear with no calls/check-ins” or “they

will just ping me through the app and say, I’m still alive, and I’m still kicking”).

In addition to the daily check-ins provided by the current apps, the participants suggested some

form of visualization of data to identify changes easily and quickly. It also helps them decide the

right mode of communication and appropriate questions to ask based on mentees’ current situation.

They emphasized that simple conversation starters and being persistent in communication are the

keys for helping their mentees open up.

They have also pointed out the benefits of technology-mediated peer support for the younger

generations that tend to be less active in physical meetings. For that population of mentees,

sometimes not using the app is perceived by the mentors as isolation of the mentees (e.g. “when

they were doing the weekly check-ins, then suddenly disappear with no calls/check-ins” or “they

will just ping me through the app and say, I’m still alive, and I’m still kicking”).

However, mentors also expressed their concerns about the exhaustion due to the heavy toll they

take from their mentees, and the need for self-care and breaks. They suggested designing technology

that can share the load and keep the communication open when mentors need their space for self-

care.

“If you’re not treading water to save your energy, you’re expending all energy on one

individual person without setting any boundaries, you do tend to get exhausted.”

Limitaions of technology: While the mentors in general appreciated the idea of designing tech-

nologies to facilitate the peer-support process, they thought pushing too much with the technology

may result in serious consequences, as it might cross the set boundaries and break trust. More-

over, text and notification alerts may result in violating privacy as some veterans prefer not to

discuss their military careers or mental health problems to their friends and family members due to

the social stigma. One veteran mentioned “My kid was doing social studies with my wife and they

were talking about the Middle East. I’m like, Hey, I’ve been there. He looked at me, like, why was

he there? I don’t talk about my military career with them.”

Additionally, some veteran might have limited or no access to technology and the internet.

Many mentee veterans are homeless and/or unemployed, use government phones with limited min-

utes. So, it’s crucial to carefully examine the veteran’s environment and their access to resources

while integrating technological solutions.
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4.5 Discussion

Peer mentors attempted to recognize early warning signs by observing minor changes in their

mentees’ daily routines. Tracking multiple mentees’ symptoms simultaneously can be challeng-

ing. Prior research suggests the necessity of building systems to collect self-reported data using

Ecological Momentary Approaches (228; 227; 93). There are apps available with built-in symptom

reporting, tracking, and monitoring (113), which can be utilized in better management of tracking

multiple mentees. However, these systems frequently experience premature dropouts. To combat

the low adherence, factors like ensuring the mentor’s participation in the process and build-

ing trust between mentors and mentees should be considered. Mentors have also stated that

they viewed absence of communication as an early warning sign, and tried to get in touch with

them. Visualization of self-report data or regular check-ins with proper questions identified from

the mentor’s personal experience may facilitate the mentors’ intervention decisions (93).

In the context of veteran peer-support interventions, mentor veterans are recruited and trained for

providing effective peer support, and in many cases, they are legally and ethically bound to provide

this service. But the mentors themselves, however, can experience exhaustion and burnout in con-

tinuously follow up with their mentees to help them take a particular action needed to improve their

mental health and wellbeing. Self-adherence through persuasion has the potential to help partially

relieve mentors of their cognitive load. Persuasion has traditionally been regarded as a communi-

cation process in which a persuader sends a persuasive message to a persuadee with the intention

of changing the recipient’s attitudes or behavior (274). Simple persuasion techniques, such as daily

check-ins, gamification, reminders, and self-monitoring are generally perceived as helpful features in

mHealth applications (113; 28; 142). persuation techniques such as reward systems/ incen-

tives for regular participation will work for veterans. Military personnel are accustomed to receiving

ranks and rewards for their efforts. Simulating similar conditions as rewards can encourage both

peer mentors and peer mentees to pay closer attention to their commitments.

Our participants customized their mentoring based on different needs. Some prefer one-on-one

time, while some others are restrictive about how they share symptoms. Some individuals are

tech-savvy, while others are not. Some prefer to virtual communication, while others prefer in-

person interactions. Therefore, the mentoring style needs to be matched with mentees’ preferences.

Algorithmic peer matching can be promising in this and similar health contexts.
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4.6 Conclusion

While digital mental health interventions are often delivered in an inflexible content-focused linear

way, a more flexible user-driven approach would be better from an engagement perspective (94). Our

research will begin the conversation on developing proper strategies in mobile technologies that may

help peer mentors gain a better understanding of their mentees’ situations and enhance quality of

peer-peer communication for a particular vulnerable population. This project’s overarching purpose

is to address the seriousness of mental diseases among US military veterans and develop effective

peer support intervention technology to support their mental health needs.
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4.7 Designing Persuasive Reminders for Veterans to Facilitate Peer-Mentor

Support

US military veterans (USMVs) face an increased risk of encountering mental health (MH) concerns

(95). Approximately one in every five veterans experiences MH related concerns, which can en-

compass a spectrum of conditions such as post-traumatic stress disorder (PTSD), major depression,

and anxiety disorders (151). They are recognized as a high-risk group for suicide, and between

2005 and 2015, the age-adjusted suicide rates increased more significantly among veterans (32.7%)

compared to non-veterans (19.9%) (75). Moreovers, USMVs face significant challenges reintegrating

into civilian life due to the trauma they have experienced during their service, and the reintegration

process presents multifaceted risks, including difficulties in accessing healthcare, securing employ-

ment, maintaining financial stability, and ensuring housing security, among other concerns (94).

However, due to issues like accessibility, stigma, and cost, many veterans struggle to access the sup-

port they need (114). Supplementing traditional treatment with peer support has proven effective

in reducing various treatment-related challenges in veterans (76; 131; 114). In 2004, the Veterans

Administration (VA) MH Strategic Plan emphasized the formalization of peer support within the

VA by hiring veterans as Peer/MH Para-professionals commonly known as “peer mentors” (54; 181).

A peer mentor, typically a veteran who has successfully navigated the re-adjustment phase, can be

invaluable to veterans dealing with MH conditions. Developing systematic approaches to enhance

mentor-mentee communication quality holds promise in this regard.

Peer support through mobile technologies make it convenient for veterans to share their experiences

comfortably (106). However, ensuring commitment to treatment and ongoing engagement with these

mobile therapies is crucial (272). Adherence rates among patients using mobile MH apps have been

suboptimal, and therefore, strategies to enhance user engagement are called for (114). One promising

approach involves the creation of persuasive technology that incorporates design and technological

components to effectively inspire and involve users, thereby enhancing the effectiveness and utility

of mobile MH applications (210). An exploration of a persuasive approach that combines technology

with human assistance to facilitate lasting behavioral changes in a flexible and efficient manner can

be effective.
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4.8 Objective of the Study

Among different principles of persuasive technology, persuasive reminders, which leverage social

support, have proven effective in enhancing motivation, ability, and triggers to drive behavior change

(164). They align task timing with motivation and capability, going beyond traditional reminders

(177; 140; 210). In the domain of MH, especially for USMVs, persuasive reminders can play a

crucial role in promoting mental well-being outside of clinical settings. USMVs, as a demographic,

present distinct challenges in technology integration due to their susceptibility to crises. It is crucial

to thoroughly investigate technology interventions in the veteran context, particularly for those

with mental health concerns, before implementation. Therefore, in this study, we aim to develop

persuasive reminders within mobile MH apps to facilitate peer support interventions, addressing the

unique needs of USMVs by first addressing the following two research questions.

RQ1: What domains/areas should persuasive reminders be strategically implemented within, to

improve the peer-mentor MH support systems for USMVs?

RQ2: What are the underlying values and needs for creating effective persuasive reminders within

peer-mentor support systems for USMVs?

4.9 Related Work

In this section, we conducted a thorough examination of prior research on peer support interventions

using mobile technology, particularly within the context of USMVs). We also explored the theory

and potential effectiveness of Persuasive Reminders in driving successful interventions for behavior

change.

4.9.1 Peer-based Digital Interventions

We use the term ‘peers’ to refer to individuals who share similar health conditions and limitations,

particularly those facing mental health (MH) challenges. Peers with MH issues collaborate by

sharing their experiential knowledge, offering mutual emotional support, and fostering a sense of

hope within the community. Peers have assumed diverse roles within the realm of MH care, ranging

from organizing support groups to occupying traditional positions within clinical settings (118).

Peer interventions for various MH conditions have demonstrated a significant impact on treatment

outcomes when compared to standard care (103) such as alleviation of symptoms, enhancement of

prosocial behaviors, and improved engagement with treatments (53; 239; 49).
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In recent years, peer-based interventions have undergone a noteworthy transformation facilitated by

various digital platforms, including but not limited to social media (163), online forums (106; 232),

and mobile applications (141; 115). In addition to more traditional modes of support, such as

telephone calls and text messaging, online peer support communities have emerged as instrumental

components in the management of various medical conditions (110; 205). Studies have demonstrated

the efficacy of these digital interventions in the context of illnesses such as breast cancer (58; 118),

rare diseases (172), and epilepsy (122). The allure of online peer support is a significant motivating

factor for individuals seeking MH assistance within digital spaces (220). Individuals find solace in

connecting with peers who share similar conditions, thereby facilitating the exchange of information,

provision of emotional support, and the dissemination of practical advice (273; 205). This preference

for online avenues for MH support is often attributed to the benefits of anonymity and convenience

(218; 220).

4.9.2 Peer-based interventions for USMVs

USMVs can suffer from a range of MH issues stemming from their service experiences including

Post-Traumatic Stress Disorder (PTSD), depression, anxiety disorders, substance use disorders,

Traumatic Brain Injury (TBI), suicidal thoughts, and other mood disorders (94). Veterans may

also contend with the effects of Military Sexual Trauma (MST), adjustment disorders during the

transition to civilian life, and various co-occurring MH challenges (121). The Veterans Adminis-

tration (VA) MH Strategic Plan recognized the value of peer support to help with many of these

MH illnesses and called for the formalization of peer support within the VA, emphasizing criteria

such as affiliation, lived experience with a similar illness, the peer provider’s successful engagement

in recovery, and certification in peer support competencies (54; 181). Promising outcomes have

been observed when applying peer support to veterans with MH concerns in suicide prevention (33),

civilian life reintegration etc. (181).

The rapid proliferation of smartphones and the development of self-care apps present new opportu-

nities for providing MH services to USMVs. These apps offer advantages by overcoming barriers to

accessing care and granting patients a private, self-directed, and readily available option for their

MH needs (186). Government entities like the VHA (Veterans Health Administration) and the De-

partment of Defense (DoD) have invested significant resources in developing mobile apps to address

various MH issues, with emerging evidence supporting their effectiveness, particularly in reducing

symptoms related to MH concerns (102). Prior literature suggests mobile-based VA services can re-
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duce healthcare cost and increase self-management ability (64) and because of the convenience and

accessibility, veterans are increasingly interested in obtaining care via mobile devices. (227). Veter-

ans with serious MH conditions benefit from technology-mediated peer support, showing improved

symptom self-management (55; 77; 21). Prior research in HCI has also highlighted the positive

impact of using digital tools to assist in the challenging shift from a military culture to civilian life

(240). Examining the role of digital tools in shaping cultural and economic practices among veterans

has the ability to provide information on their state of mental health concerns (165; 20; 21). Seeman

et al. demonstrated the value of connecting with a human network to aid veterans in grasping unfa-

miliar societal norms and accessing support during their transition (241). Additionally, Zhou et al.

found that this particular community exhibits more informational and emotional support behaviors

compared to general online communities, with a higher prevalence of informational support (282),

which contrasts with the potential for successful peer support interventions. Mobile technologies

enable peer-to-peer support, which saves time and effort (205). Mobile technologies let people feel

much more at ease while interacting and sharing their experiences because the issues are less evident

(106).

Peer-support intervention through mobile technology is still at its early stage (185). While commit-

ment to the treatment process and continual engagement in therapies are critical (272), evidence

suggests that patients receiving care through mobile technologies, notably through mobile MH apps,

have a poor rate of adherence (88). Montena et al. pointed out several barriers in the mHealth

peer-supported implementation of MH mobile apps among veterans. These challenges included a

lack of implementation infrastructure, insufficient training for peers in mHealth, and ineffective pro-

motion of mHealth, and put an emphasis on advocating for technology that is easily implementable,

requiring minimal technological literacy while providing maximal benefits. (185)) There is a clear

need for strategies that can boost user engagement with these promising tools. In this context,

the development of persuasive technology emerges as a particularly promising avenue worth explor-

ing.This approach aims to leverage design and technological elements to motivate and engage users

more effectively, ultimately enhancing the utility and impact of mobile MH apps (210).

4.9.3 Persuasive Reminders and Behavior Change

Persuasive technology, defined by Fogg, aims to change attitudes and behaviors through interactive

computing systems. The Persuasive Systems Design (PSD) model enhances this concept, cate-

gorizing persuasion principles into four groups: Primary Task Support (PTS), Dialogue Support
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(DS), System Credibility Support (SCS), and Social Support (SS) (89). These principles help de-

sign web-based interventions that reinforce, change, or shape attitudes and behaviors (89). PTS

facilitates primary activities, DS keeps users motivated, SCS enhances credibility, and SS leverages

social influence (89; 9).Prior literature have primarily focused on the overall effectiveness of persua-

sive technology systems, with most reporting positive outcomes, particularly in health and exercise

domains and explored the presence of persuasion principles like tunneling, tailoring, reduction, self-

learning, reminders, social facilitation within these systems (209; 179). Among these principles,

persuasive reminders have demonstrated their effectiveness in combating low adherence to mobile

support interventions (205).

Persuasive reminders leverage social support to enhance task recall and boost confidence, ultimately

driving behavior change through motivation, ability, and triggers (164). Effective reminders align the

trigger timing with individuals’ motivation and capability for task execution (177). While conven-

tional health reminders mainly focus on triggering tasks promptly, in cases of reduced motivation

or capability, individuals can benefit from triggers that facilitate and motivate task completion

(177; 140; 210). These facilitators and motivators, as termed by Fogg, differ from mere signals

that serve as reminders (210). From information processing and cognitive consistency perspectives,

the Elaboration Likelihood Model and the influence techniques theory state that there are two

routes to persuasion, a central and a peripheral route (216; 116). Previous research has identified

design elements that heighten motivation and ability, thereby promoting the accomplishment of

health-related tasks and goals. Simple persuasion techniques, such as daily check-ins (159), gam-

ification reminders (12), and self-monitoring (189), tailored reminders are generally perceived as

helpful features in mHealth applications (179). Designers of persuasive reminders often incorporate

evidence-backed strategies like performance feedback, rewards, authority, progress tracking, and

social influence, which have shown effectiveness in motivating changes in health behavior such as

health self-management (210), such as managing chronic illnesses (211), MH care (269), physical

health (177) etc.

Persuasive reminders has potential in helping people, including USMVs, manage their MH outside

of clinical settings. These reminders are different from short-term behavior prompts because they

involve significant lifestyle changes and need to be considerate of users’ vulnerabilities (165). Pro-

moting self-adherence via various persuasive cues like daily check-ins, gamification, reminders, and

self-monitoring represents has the potential to enhance the effectiveness of mentor-mentee commu-

nication (111). Franco et al. has also proposed that persuasive technologies, including personalized
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reminders and in-app texts, in fostering healthy habits and improving adherence rates to care in-

terventions among first responders and military personnel (92). Persuasive reminders can also be

contrasted with specific customs prevalent in military cultures, incorporating elements like roll calls

and the completion of daily activities. By integrating these reminders into familiar military routines,

they can seamlessly blend with established practices, fostering a sense of continuity and familiarity

among individuals within the military community (226).

While healthcare has established strategies for behavior change, applying them to MH reminders,

especially for USMV community, is relatively unexplored and the extent to which these strategies are

effectively implemented in MH apps for veterans remains unclear. Our research focuses on developing

persuasive reminders within mobile MH apps to facilitate peer support interventions, collaborating

closely with USMVs to tailor the system to their specific needs. Taking into account the distinctive

requirements of the veteran community due to their diverse backgrounds and activities (282; 187), it

is crucial to acquire their insights to enhance engagement and communication among peers involved

in a peer support intervention aligning with broader objectives.

4.10 Background

In this background section, we offer a brief overview of the significance of collaborative research and

community engagement, our partnership with “Dryhootch of America” (202) within the US military

veteran (USMV) community, and the mentor-mentee dynamics within the context of peer support

interventions facilitated by the Dryhootch of America (202).

4.10.1 Collaborative Research and Community Engagement

Community-engaged research values the collaboration between external researchers and community-

based organizations. It acknowledges that both bring unique perspectives, with researchers con-

tributing knowledge and trust, and communities offering insights into assets, concerns, values, and

activities. While researchers may lack in-depth understanding of specific health issues, community

members may be unfamiliar with research methods. Yet, the synergy of these perspectives often

uncovers common ground, enriching the research process and outcomes through shared interests,

needs, and mutual respect. Collaborative research approaches through engaging USMV commu-

nity is no different. The field of veteran community engagement is evolving, drawing insights from

traditional community-based participatory research, veteran studies, and the active involvement

of veterans themselves (94). This collaborative research model, with USMVs, as co-researchers,

is advancing a design-thinking perspective in social and healthcare systems tailored for this unique
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Figure 5: A broad overview of the timeline involving data collection, analysis, and the formulation
of effective persuasive reminders through focus groups and participatory design workshops.

population. This approach has opened up a wide avenue of research topics, spanning from innovative

interventions for PTSD to veteran reintegration strategies, addressing changes in veteran identity,

fostering community coalitions, and exploring various aspects of veterans’ experiences and needs.

These efforts represent a dynamic evolution in understanding and supporting veterans within their

communities.

4.10.2 Collaboration with Dryhootch of America

In an attempt to engage with the community, we have partnered with “Dryhootch of America”

(202), a non-profit veteran led, veteran serving community organization headquartered in Milwaukee,

faculty members from the Milwaukee VA and Medical College of Wisconsin. Descriptions of this

community-academic partnership, the Dryhootch of America Partnership for Veteran Health, its

formation, and lessons learned are detailed in (94; 228; 227; 21; 20). The collaboration has grown

over a decade involving multiple academic partners with Dryhootch of America as a hub organization

in the veteran community that supports veteran MH centric research and recruiting (227). This

organization has deep experience in peer-to-peer MH services to USMVs suffering with civilian

reintegration after service including PTSD, homelessness, drug addiction, food insecurity, difficulty

finding work, obtaining veterans benefits, getting back into school (228; 227; 21; 20).

4.10.3 Mentor-Mentee Dynamics in Peer Support Intervention Through Dry-

hootch of America

“Dryhootch of America” drives a peer mentorship program designed to provide peer support to these

veterans (202). A peer mentor, in this context, is a veteran who has experienced challenges during

their transition to civilian life. Peer mentors play a crucial role in assisting “peer veterans” (In a

broader sense - peer mentees) during this transition, especially when they understand expectations
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and can anticipate potential mental health crises early on. Peer mentors provide a secure and

empathetic environment for their peer mentees to communicate and seek support, fostering a strong

connection due to their shared military backgrounds and trauma experiences. Their role involves

regular check-ins with mentees via mobile apps, phone calls, or text messages, offering resources

related to housing, employment, Veteran Affairs, medical care, and self-care. Given the mental

health challenges some mentees face, including alcoholism and substance use disorders, peer mentors

offer assistance by setting recovery goals, providing guidance on recovery processes, and motivating

them to pursue positive life prospects. Furthermore, due to the significant past traumas and current

living conditions, mentees often grapple with severe mental health conditions and potential triggers

that can lead to crises. Peer mentors remain vigilant to effectively address these situations, and

some of them offer their support around the clock, ensuring immediate assistance when needed.

4.10.4 “Battlepeer”: peer support smartphone application

“Battlepeer” smartphone application was developed to mimic a human-to-human peer support model

for veterans struggling with civilian reintegration, with USMVs participating in an intensive, multi-

month collaborative design process to provide initial user requirements and interface ideas, ongoing

feedback for app refinement, and finally to recruit veterans to use the system (201). This application

features two interfaces based on the user profile created at the outset. It facilitates the matching

of mentors and mentees, and once mentees are assigned to specific mentors, they are given the

opportunity to create their mentee profiles. In this profile, mentees can use either their real names

or pseudonyms, select avatars, indicate their ranks, and specify the military branch with which

they were affiliated. As mentees, they gain access to mentor information, including names, phone

numbers, and military backgrounds. They can also engage in daily check-ins using a basic self-

report data collection method through an Ecological Momentary Approach (EMA) (229; 228). On

the contrary, peer mentors can create profiles as mentors and access all the contact information of

their mentees. Mentors also have the ability to view descriptive visualizations of the check-in survey

inputs from each of their mentees (Figure 7), aiding in mentor decision-making. For both mentors

and mentees, the app includes a community chat and resource-sharing feature covering self-care, VA,

transportation, employment, and more. Its main goal aligns with the mobile peer support trend,

enhancing communication between peer mentees and mentors.
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Figure 6: Illustrative photos from the participatory design workshops, including one of a peer mentor
in a Marine hat writing comments, while other mentors, including LGBTQ+ members, actively
participate. The top right image is a scanned sketch by a peer mentor during our workshops.

4.11 Methods

Our study consisted of three phases: in the first phase, three focus groups were conducted, the

findings from these focus groups guided the design of persuasive reminders in the second phase,

and in the third phase, we conducted two participatory design workshops to improve the design by

embedding inputs on specific values of the stakeholders.

4.11.1 Participant Recruitment

For the focus groups, we recruited a total of ten peer mentors (eight male, two female) as participants

through our partnership with the Dryhootch of America (202) dedicated to veteran welfare by

giving an open call for peer mentors. Participating in this study was completely voluntary and

participants could opt out at any time without penalty or loss of benefits to which they were

otherwise entitled. The participants’ age ranged between 25 and 69. They worked in different

branches of the military including army, navy, marine corps, active duty, and reserves with highest

in army. Four of them identify as African-American, five as White, and one chose not to disclose

their preference. Their mentoring experiences varied from 0 years to 10 years. They all have gone

through the peer mentorship training programs facilitated by the Dryhootch of America and other

facilitators.

4.11.2 Data Collection and Analysis

We collected data through discussions and cognitive assessments involving drawings and sketches in

the focus groups. Here, we describe the process of data collection,analysis and design followed in

the three distinct phases. Figure 5 outlines these stages.
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4.11.3 Phase 1: Identifying strategic application areas for persuasive reminders

In the initial phase, we conducted three focus group sessions, each spanning about 60 minutes. Fol-

lowing each focus group, two researchers conducted a debriefing session to document their initial

impressions of the discussion, as well as any notable highlights, concerns, or immediate conclusions

that had arisen. During these sessions, we inquired into the values and prerequisites necessary for

crafting persuasive reminders within this particular context. The discussions centered around the

firsthand experiences of individuals serving as peer-mentor veterans within a peer-mentor support

system, focusing on their roles in supporting peer mentee veterans. We posed open-ended questions

concerning engagement-related issues related to such interventions. The discussions were guided by

an interview protocol but aimed to foster open dialogue. In one of these sessions, to illustrate the

concept of persuasive reminders and stimulate creative input for future design, we also presented

various low-fidelity prototypes of persuasive reminders that had already been employed in health-

related contexts for different demographics, to get the participants acquainted with the concept of

persuasive reminders. We sought feedback from our participants to discern which features were

deemed valuable, required refinement, or should potentially be discarded. The initial focus group

sessions primarily concentrated on the users’ needs, perspectives, and concepts pertaining to rein-

forcing their ongoing commitment to the treatment process, with a particular emphasis on the role

of persuasive reminders. These focus groups took place between September 2022 and December

2022.

4.11.4 Phase 2: Development of exemplary scenarios of persuasive reminders

Following the initial set of focus groups, a 12-week period from January 2023 to March 2023 was

dedicated to the analysis of the data gathered during these sessions, with the aim of identifying

strategic areas for the implementation of persuasive reminders. The audio recordings and accompa-

nying notes were meticulously transcribed and anonymized by two of the authors. Subsequently, the

collected information was organized according to specific questions and thematic categories, drawing

upon established thematic analysis methodologies (200; 147). By discerning recurring key concepts

that emerged throughout the focus group discussions, the principal themes and ideas relevant to our

study’s inquiries were derived.

Over the following 8 weeks, spanning from April 2023 to May 2023, we crafted exemplary scenarios

for persuasive reminders based on the insights gleaned from our initial focus group sessions and in-

formed by existing literature on persuasive reminders (210; 177). Paper prototypes of these scenarios
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were designed. These designs underwent thorough careful examination and discussion with two sub-

ject matter experts, comprising an experienced peer mentor veteran and a professional psychologist.

The professional psychologist, with nearly two decades of academic experience, has worked closely

with the USMVs and served as a psychologist in a reputable medical college and veteran affairs. He

is affiliated with different local organizations dedicated to veteran welfare and has published many

peer-reviewed research articles on this topic. The experienced peer mentor veteran not only served

in the Vietnam War but has also been an active mentor for over a decade, contributing to veteran

welfare. He has participated as a researcher in multiple studies conducted by these collaborative

effort. These experts played a crucial role in helping us understand the appropriate contextual

language, predict potential responses, and determine the optimal way to present prototypes to the

participants. Multiple rounds of improvements were carried out before presenting the final versions

to the participants. We ended up with five distinct scenarios, each with two illustrative exam-

ples showcasing notable differences in language and underlying persuasion techniques. A detailed

description of these scenarios is presented in section 5.2.

4.11.5 Phase 3: Exploring underlying values and needs for effective persuasive

reminders

In the final phase, two sessions of participatory design workshops has been arranged in June 2023. It

began with a brief presentation of some researchers’ ideas about the proposed intervention, building

upon the results from the first workshop. The second part involved presenting researchers’ ideas on

the proposed scenarios, followed by collecting participants’ opinions and reflections on the proposed

concepts and intervention features. The prototypes of the scenarios were printed in a large A3

paper with enough room on all sides, so that participants can write or draw sketches to present

their own ideas and comments. (The study protocol for the participatory design workshops has

been provided in the supplementary material section). These written expressions and drawings

assisted us in grasping their thought processes regarding how we could tailor these reminders to

better suit their individual needs. In certain instances, they composed entire texts that resonated

with them, marked or circled words or sentences they found fitting, and utilized emojis to convey

their approvals or disapproval. In some cases, we observed more drastic measures, such as crossing

out entire sections of text or placing sticky notes over the content to indicate their disapproval. 6

illustrates a selection of photographs captured during our sessions. In one of the images, we observe

a peer mentor wearing a marine hat while jotting down their own comments. Meanwhile, other peer
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mentors, including members of the LGBTQ+ community, are actively engaged in the process. The

image in the top right corner presents a scanned rendition of a sketch created by one of the peer

mentors during one of the sessions. Our aim was to gain a deeper understanding of the intricacies

of mentors’ decision-making processes when responding to these notifications and to explore the

context and rationale behind their responses. Two researchers from the team were present in them

and took detailed notes of their involvements and comments. Subsequently, the audio recordings

were transcribed and anonymized by two authors. The analysis comprised two phases. Initially, after

becoming familiar with the data, we initiated the first phase by generating over 50 open codes to

capture essential concepts from the participants. The relatively high number of open codes aimed to

meticulously capture the nuanced insights within each discussion and was subsequently significantly

reduced through the processes of memoing and clustering (200; 147). In the subsequent phase of

analysis, we utilized a constant comparison method, specifically operationalized as affinity mapping,

to memo and cluster the codes. This involved comparing each open code to others, positioning

them based on their affinity to emerging themes and clusters, and exploring relationships between

these themes. The ongoing process of constant comparison and collaborative discussions among the

authors, who were domain experts, ensured the refinement of themes, resulting in a comprehensive

and coherent representation of the data. Ultimately, a clear narrative was crafted to convey the

identified themes, substantiating the findings with illustrative quotations and examples.

4.11.6 Data Integrity and Ethical Considerations

Considering that the discussion revolved around sensitive issues, we made sure to carefully consider

the ethical implications of our work and to protect the rights of the participants. All sessions

were recorded with participants’ consent. The data was anonymized, with each dataset assigned

a random code number in place of any personal identifiers such as participants’ names or other

identifying information. The study was approved by the Institutional Review Board (IRB) of the

authors’ institution.

4.11.7 Positionality

The research team was composed of individuals from three distinct fields of expertise, including

three domain knowledge experts, one seasoned psychologist with a background in working with

USMVs, two proficient peer mentors, and two researchers. One of these researchers specializes in

intersectional stigma, online social support, and mental healthcare, while the other is an expert in

working with marginalized and vulnerable populations. The entire group actively participated in
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all aspects of the study, including designing the research, recruiting participants, and conducting

both data collection and analysis. During the data collection stage, one of the researchers and two

domain experts (the psychologist and one of the peer mentors) were present in all focus groups

and participatory design workshops. These experts played a crucial role in facilitating the data

collection process, ensuring the discussions ran smoothly, and offering guidance to the researchers

in managing specific situations, such as maintaining coherent discussions and helping participants

understand the topics in their terminologies. Furthermore, the presence of psychologists served as

a precautionary measure to address any unforeseen situations, given that these veterans are highly

susceptible to crises and can be easily triggered by sensitive discussion topics. Collectively, this team

brings extensive experience in conducting collaborative, community-engaged research with USMVs,

with some members having dedicated over a decade to this endeavor and the rest having more than

two years of involvement in such research initiatives.

Furthermore, in pursuit to gain deeper insights into the dynamics of peer mentor-mentee relation-

ships and to comprehend how peer mentors establish trust, provide support, and define the nature

of their assistance, two members of the research team actively participated in weekly peer mentor

meetings from January 2023 to August 2023. These observations assisted them in establishing a

strong rapport with the peer mentors and gaining a deeper insight of the military context within

the peer support intervention.

4.11.8 Limitations

Regarding data collection, we chose to engage only peer mentors in the initial phase, as we decided

not to involve peer mentees due to their vulnerable state. However, it’s worth noting that all the

peer mentors themselves have either experienced being a peer mentee or have dealt with mental

health-related issues. Furthermore, their close connection with their mentees and formal training of

peer mentorship allowed them to effectively explore the needs and values of their mentees during

the design process.

4.12 Results

The study was structured into three distinct phases. Phase 1 findings were instrumental in formulat-

ing strategies for the application of persuasive reminders in this context. In Phase 2, we developed

these persuasive reminders based on the strategies. Finally, in Phase 3, our findings shed light on

the essential values and requirements that should be integrated to enhance the effectiveness of these

reminders.
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4.12.1 Findings from Phase 1: Strategic Application Areas for Persuasive Re-

minders

To determine the optimal areas for deploying persuasive notifications, we initially conducted multiple

focus groups to identify the domain-specific expertise needed. Our analysis of the feedback from peer

mentors revealed a range of contexts where these persuasive reminders could be highly influential.

Reminding mentors to maintain communications with their mentees Peer mentors are

the individuals who willingly offer support to fellow veterans facing mental health issues, leveraging

their shared experiences. However, these mentors have their own lives, family commitments, and

job responsibilities, making it challenging to strike a balance between their personal obligations and

their role as mentors. The need to minimize their cognitive load is evident since constantly thinking

about their peer mentees and support groups is not a viable option. One of the peer mentors said -

“I used to but I can’t afford to do it for my own mental health, to take it home all their

stuff. This is not an easy pace to me.”

On the other hand, peer mentees are in a vulnerable state and may experience crises at any time,

requiring immediate attention and support. Given that these peer support groups operate through

various mobile applications, where peer mentees are responsible for daily or weekly check-ins, these

check-in results can serve as a valuable resource. Figure 7 shows such a snapshot from a mobile

application displaying concerning check-in results from peer mentees, possibly warranting immediate

attention. They can be leveraged to trigger more effective notifications when any of the mentees

encounter issues related to their daily activities or mental health. This approach will help strike a

balance between providing timely support and alleviating the cognitive burden on peer mentors

Reminding mentees to complete check-ins through the app or phone In a peer mentor-

mentee support group, maintaining regular communication between mentors and mentees is of ut-

most importance. This ongoing interaction allows mentors to assess the current situations of their

mentees, enabling them to provide the necessary support and attention when needed. However,

there are instances where mentors encounter difficulties in reaching their peer mentees. One of the

peer mentor said

“you know, whether he went two months without talking to me and ignoring my calls to

the last trial for help, and what should I do?”

In such cases, deploying persuasive reminders to motivate mentees to reengage in communication
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Figure 7: A snapshot from the ”BattlePeer” app - a peer support smartphone application displaying
concerning check-in results from peer mentees.

with their peer mentors can prove to be highly effective. These reminders can be served as a gentle

nudge to encourage mentees to reconnect with their mentors, ensuring that the crucial lines of

communication remain open for support and assistance.

Alerting peer mentees to immediate support during early crisis situations As per insights

from peer mentors, it’s important to recognize that peer mentees may find themselves in an early

crisis situation or experience escalating negative thoughts at any given time. Leveraging their

experience and training, peer mentors possess the ability to identify these critical situations and

take proactive steps to provide assistance.

However, according to mentors, a common challenge arises when mentees tend to isolate themselves

and discontinue communication during such difficult periods. Prior literature further highlights the

challenge that USMVs encounter when it comes to openly sharing their trauma and related events

with their family members (111). In such instances, it becomes essential to proactively remind these

mentees of the available support networks and resources they can access. The objective is to motivate

and encourage them to reestablish communication, ensuring they are aware of the assistance and

guidance that remains at their disposal during challenging times.
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Prompting peer mentees to access available wellbeing resources During our conversations

with peer mentors, they have consistently emphasized a fundamental aspect of their role, which

is to provide valuable resources related to self-care, medical facilities, housing, and employment to

their peer mentees. Whenever mentors come across resources that could significantly benefit their

mentees, they are eager to share this information. However, a challenge arises when mentors are

unable to establish contact with their mentees.

In such situations, it becomes crucial for mentors to regularly remind their peer mentees about the

existence of these valuable resources that can significantly contribute to their well-being. These

reminders serve as prompts to ensure that mentees are aware of and can take advantage of the

available resources that can enhance their overall quality of life. By maintaining open lines of com-

munication and providing these timely reminders, mentors can better fulfill their role in supporting

the well-being of their mentees.

4.12.2 Exemplary Scenarios of Persuasive Reminders

Based on the values and criteria identified in previous section, we have developed five distinct

persuasive reminders, each meticulously crafted with unique language and motivational elements.

We considered O’Leary et al.’s taxonomy of persuasive reminders for health self-management that

discusses four different types: introspective, socially supportive, adaptive, and symbolic (210). In-

trospective reminders serve as prompts for individuals to contemplate their health goals, helping

them plan and prioritize their daily health-related tasks. These reminders are timely and trigger self-

reflection on daily activities, encouraging individuals to prioritize their mental well-being. Initiating

these reminders ahead of tasks is crucial for fostering participants’ awareness of their health journey

and placing their health-related tasks in context. In contrast, socially supportive reminders

are designed to cultivate motivational and mentoring relationships, enhancing users’ confidence in

performing health-related tasks. Adaptive reminders are tailored to persuade users by adjusting

to their unique preferences and characteristics. Lastly, symbolic reminders motivate individuals

to engage in health tasks by evoking personally significant reasons for adopting healthy behaviors

(210). Below we describe the five scenarios of sending persuasive reminders under this taxonomy,

which are further summarized in table 6. Throughout the rest of the chapter, we use the pseudonyms

Josh and Kevin to represent a peer mentor and a mentee veteran respectively.

Scenario one

The reminder is designed to be sent to the peer mentors automatically to ensure that they maintain
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Example A
Example A
illustration

Example B
Example B
illustration

Scenario 1

(This text is
meant for
the peer
mentors)

Hey Josh, Kevin’s
survey response
is alarming.
Click it here to
check it now >>

1. More direct approach
2. Quick and actionable
3. Only shows alarming
cases

Hey Josh, some
alarming cases
have been identified
based on the
peer vets’ survey
responses.
Click it here to
check it now >>

1. Allows them to identify
less alarming cases too.
2. By going through the app,
peer mentors will be able to
judge themselves whether
the case is alarming or not

Scenario 2

(This text is
meant for
the peer
mentees)

Hey Kevin, last time
we talked you felt
much better. Give me
a call if you want to
talk again.

This text has clear
value proposition.
By giving them an
example of previous
time, the goal is to
motivate them more
towards check-in
with their mentors

Hey Kevin, please
know, I am here for
you in your difficult
times and not so
difficult times. Give
me a call if you want
to talk

This text is more general and
have a gentle nudge towards
the value (without pushing
too much)

Scenario 3

(This text is
meant for
the peer
mentees)

Hey Kevin, you are
on a roll. Complete
this week’s survey to
maintain all the good
work you have done
so far. Click here to
complete that >>

This text motivates the
peer veterans by
reminding them about
their previous
accomplishments

Hey kevin, you are
on a roll. Only two
days remaining to
complete this week’s
survey. Click here to
complete that >>

This text motivates the peer
veterans by reminding them
about deadlines

Scenario 4

(This text is
meant for
the peer
mentees)

Hey, how are you?
Are you having any
negative thoughts
lately? It’s better to
keep them in check
while you can. Let me
know what I can do
for you.

1. This text creates
urgency. Puts importance
on completing the task.
2. NO NAME like “Hey
Kevin”
3. More direct

Het Kevin, How are
you? Just reminding
you that there are
great resources
available that can help
anyone deal with
negative thoughts. Do
you want me to share
those resources with
you?

1. This text is more general
and have a gentle nudge
towards the value (without
pushing too much)
2. Asking them questions
instead of request at the end

Scenario 5

(This text is
meant for
the peer
mentees)

Hey Kevin, I recently
learned some excellent
information about steps
you can take if you don’t
feel good. the next time
we speak, please remind
me to bring that up

1. This text alerts the
peer mentees about the
new resources.
2. Is it better to give the
peer mentees an action
by “reminding you”

Hey Kevin,

The next time we
talk, I’ll tell you
about it.

1. Gave the participants an
opportunity to share what
they will send while sharing
these resources with someone
2. Keep the control of the
action by “I’ll tell you”

Table 6: In-depth exploration of five persuasive reminder scenarios with actual texts and illustrations.

contact with their mentees. Introspective reminders hold significance here, primarily concerning

the task of reminding mentors to maintain continuous communication, especially when mentees

require urgent attention due to their specific mental health conditions. We presented two options

to the participants, each with distinct characteristics. Example A takes a more direct approach by

clearly identifying which mentees require extra attention. It doesn’t require mentors to log in to the

application, as they can connect with their mentees through alternative means like personal phone,

email, or social media, enabling them to take immediate action. On the other hand, Example B

empowers mentors to identify critical cases independently within the application. When they receive

notifications, mentors are expected to access the application and assess the situations on their own.

This approach also grants mentors the flexibility to reevaluate which mentees they want to follow

up with.

Scenario two
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Scenarios Summary of reviews Uncovered strategies

Scenario 1
- Mentioning peer mentees name directly (Kevin)
is appreciated than generic alarming texts

* Strategies for personalization
- Address with names

Scenario 2

- The idea of starting with “Hey Kevin” gets rejected
- Use of emojis is recommended
- Clear value proposition needs to be more tailored
- Felt like too much use of filler languages
- The idea of imposing full accountability on mentees
(e.g. “Give me a call”) gets rejected

* Strategies for personalization
- Address with names
- Use emojis
* Strategies for providing encouragement
- Encourage through past success stories
Strategies for creating actionable reminders
- Show intent to initiate communication rather
than using filler sentences
* Strategies for increasing mutual accountability

Scenario 3

- Motivating everyone with same type of
text is not appreciated. Some needs more motivation
for check-ins than others
- For some demotivated mentees, just getting a short
answer about their conditions needs to be prioritized
than getting a formal check-in through the app
- Term like ‘survey’ need to be avoided

* Strategies for providing encouragement
- Understand the level of motivation needed
- Select terminology carefully
* Strategies for creating actionable reminders
- Strike a balance between open-ended and
yes/no questions

Scenario 4

- Starting with simple ‘Hey’ is appreciated
- Term like “negative thoughts” needs to be avoided
- Felt like too much use of filler languages
- In some cases, asking about triggers is recommended
- The idea of imposing full accountability on mentees
(e.g. let me know, do you want me to) gets rejected

* Strategies for personalization
- Address with names
* Strategies for providing encouragement
- Select terminology carefully
- Address triggers in addition to negative thoughts
* Strategies for creating actionable reminders
- Show intent to initiate communication rather
than using filler sentences
* Strategies for increasing mutual accountability

Scenario 5

- Felt like too much use of filler languages
- Providing direct guidance is recommended instead
of giving options
- Sharing accountability mutually between mentors
and mentees is recommended (e.g. “please remind me”)
instead imposing the whole responsibility to mentors

* Strategies for creating actionable reminders
- Show intent to initiate communication rather
than using filler sentences
- Provide direct guidance through constraints
in choices
* Strategies for increasing mutual accountability

Table 7: A brief overview of participants’ feedback on five scenarios and uncovered strategies

This reminder is intended for peer mentees. We’ve introduced two options for consideration. Ex-

ample A features a text with a distinct value proposition. It leverages a successful past instance

to inspire peer mentees to establish a connection with their peer mentors. Conversely, Example B

adopts a more generic and non-invasive approach. It aims to gently encourage mentees to find mo-

tivation in engaging with their mentors. This is an example of a socially supportive reminders

where motivational factors and mentorship values have been incorporated.

Scenario three

This scenario incorporates elements from both introspective and socially supportive reminders.

As part of the peer support group, it’s the responsibility of mentees to fill out an EMA survey during

daily/weekly check-ins. This reminder aims to encourage peer mentees to stay motivated and com-

plete their weekly check-ins. We’ve provided two different examples, each with distinct approaches.

Example A motivates peer mentees by reminding them of their past accomplishments in completing

these check-ins, using positive reinforcement as a motivational tool. In contrast, Example B focuses

on motivating mentees by emphasizing the deadlines for completing the surveys. Our intention here
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is to explore what works best for the mentees—whether positive reinforcement or deadlines prove

to be a more effective motivator.

Scenario four

This scenario addresses unique perspectives and characteristics found in peer mentees’ individual

situations. Consequently, adaptive reminders are the most suitable choice in this context. This

text is designed to remind peer mentees that support is available to them during difficult times.

There are distinct characteristics that set Example A and Example B apart in Scenario Four. First,

Example A takes a more direct approach, creating a sense of urgency and encouraging mentees to

actively seek the support they may need, using advisory language to gently nudge them in the right

direction. On the other hand, Example B adopts a gentler tone, merely informing mentees about the

various supports available to them in case they are going through challenging times. Additionally,

we experimented with different language components. Example B begins by mentioning the peer

mentee’s name, making it more personalized, while Example A remains more generic. Towards the

end, Example B concludes with a question to avoid establishing any authority over the mentees,

whereas Example A sets a somewhat authoritative tone, gently encouraging them to seek support

if necessary.

Scenario five

This final reminder serves as a conversation starter between mentors and mentees, helping to bridge

any communication gaps that may arise due to conflicting schedules. Similar to scenario 4, adaptive

reminders are the the most suitable choice for this scenario. In Example A, the reminder alerts peer

mentees about new resources, providing a specific conversation point to rekindle their interaction.

Additionally, by including the phrase “please remind me,” it encourages mutual accountability in

sharing important resources or information. Example B, on the other hand, is left open-ended and

blank, allowing mentees to suggest topics or ideas for reconnecting in case of a time gap. However,

it’s worth noting that in this case, the mentor takes on the sole responsibility by saying “I’ll tell you,”

which could imply greater control over the conversation and information sharing. The objective is

to explore the level of control or accountability that both parties are comfortable with when it comes

to reestablishing communication.
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4.12.3 Findings from Phase 3: Underlying Values and Needs for Effective

Persuasive Reminders

We organized two sessions of participatory design workshops to gather feedback on the design of our

five unique reminders. The participants provided invaluable feedback and suggestions concerning

various aspects, including strategies for personilization, providing encouragement, creating action-

able reminders, increasing mutual accountability. Table 7 presents a brief overview of participants’

feedback on five scenarios and uncovered strategies.

Strategies for personalization Past research has shown effectiveness of personalization in per-

suasive technologies (257). Our participants pointed out a few techniques for personalizing the

persuasive reminders including the use of receiver’s name, emoticons, and context specificity.

Address with names: In an effort to make text notifications more personalized, we incorporated

the names of peer mentors and mentees into various parts of the messages. Initially, we used greetings

like “Hey Kevin” (a pseudonym for a peer mentee) and “Hey Josh” (a pseudonym for a peer mentor).

Our participants pointed out that, the effectiveness of personalization through names depends on

the context and purpose of the communication. For example, in this case, despite addressing with

names, the inclusion of generic greetings could lead to a loss of interest among peer mentees. They

were concerned that this might give the impression that the messages were automated, ultimately

undermining their motivational impact. However, they express a preference for the design presented

in scenario 4, specifically example B, where the message initiates with a simple “Hey.” Additionally,

they suggest making the greetings less formal by using phrases like “Hey buddy” or “Hey man.”

However, in the scenario of alerting peer mentors about a specific mentee needing immediate at-

tention (example 1A), participants found it powerful and motivating. This personalized approach

inspired them to take quick action through their preferred communication medium. They preferred

this version over example 1B, where the focus is on encouraging mentors to use the mobile ap-

plication to check on mentees that require attention. Moreover, receiving multiple reminders, one

with each alarming participant name would be more effective, according to the mentors, as it would

encourage accountability, too. They argued that if many of their mentees are struggling, since they

usually follow similar mentoring techniques for all the mentees, the rest might be struggling, too.

They would feel the urge to check on other mentees as well, to make sure that they are okay.

“If I recieve four different texts with four names and I have six mentees in my support
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group, which will mean, Man, I am not doing a good job and this will in turn motivate

me to contact with all the mentees indead of that four.”

In summary, the use of names should be tailored to the particular context and the preferences of both

mentors and mentees to achieve the desired level of engagement, motivation, and accountability.

Use emojis: Emojis can be helpful to communicate sentiment, and to improve communication

and understanding. As we did not include any emoticons in our example scenarios, the partici-

pants placed a strong emphasis on the need for using humor and the inclusion of emoticons in order

to humanize the communication. They believed that incorporating these elements would not only

make the messages feel less automated but also infuse a sense of sentimentality into the interac-

tions. By tailoring the language for particular mentees based on their relationships and previous

communication styles with the mentor, and by injecting humor and emoticons into the messages, the

participants can foster a more genuine connection. These small touches of personality and emotion

were seen as essential in transforming routine reminders into meaningful and engaging exchanges,

ultimately enhancing the overall quality of communication. The following example is from a partic-

ipant’s ideation showing the use of emoticons infusing a touch of humor to make the situation feel

more relaxed and normal.

“Hey, I’m always a text away. butt call me once you get a chance [1.2][yellow!60!red]”

Strategies for providing encouragement It is essential for the mentors to make sure that mentees

respond to check-in surveys through the app at least once a week, so that they are able to assess their

mental health symptoms. The participant mentors discussed different approaches to provide constant

encouragement, including adding success stories, identifying the level and type of motivation needed

for each individual, addressing the triggers behind negative thoughts, and by careful consideration

of words in the text content.

Encourage through past success stories: In Scenario 2, Participants emphasized the importance

of a clear proposition tailored to the peer mentee’s specific situation. They suggested focusing on

successful events or strategies that both mentors and mentees have used in the past. Sometimes

peer mentors assist mentees with various challenges such as substance abuse, housing, transportation,

connecting them with VA facilities, or helping them find employment. They suggested adjusting the

clear proposition to revolve around successful events or strategies that both mentors and mentees

have experienced. Participants also recommended providing options with a few examplary tones to

enhance engagement and capture the mentees’ attention. Participants also suggested that sharing
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anecdotes about their past successes in developing positive habits or accomplishing daily tasks could

serve as a valuable strategy to motivate themselves and take initial steps toward enhancing their

mental well-being. By recounting their own triumphs, they believed it would be easier to gain a

foothold and begin the journey of improving their mental health. These personal stories would not

only provide inspiration but also instill a sense of self-efficacy, empowering them to make gradual

progress in their pursuit of better mental health. In essence, leveraging past achievements as a

source of motivation and encouragement emerged can be a promising approach. One participant

said if their mentees go to gym daily, a text should be something like -

“Hey, you haven’t been to the gym. Are you ok?”

Understand the level of motivation needed: In Scenario 3, The participants emphasized the

need for tailored and custom motivation. They acknowledged that some mentees consistently check

in and respond well to a direct approach. For instance, they mentioned that for these mentees, a

notification with a direct message such as, “Could you please check in on the app?” would suffice.

However, others, who are less inclined to check in regularly, require a gentler approach. Instead

of directly requesting check-ins, participants proposed an alternative approach that they found to

be effective. They mentioned that while check-ins through the app are valuable, not everyone is

enthusiastic about routine tasks like these. In such instances, initiating informal check-ins through

text or phone calls should be prioritized. One participant gave such an example -

“Hey, I have not heard from you, what’s been going on?”

Once they start feeling more comfortable, gently encouraging them to participate in app check-ins

can be a successful strategy. Recognizing these differences in motivation levels is crucial for effective

communication.

Address triggers in addition to negative thoughts: In Scenario 4, where the text notification

addresses sensitive topics like negative thoughts, participants stressed the importance of asking

about the triggers behind these thoughts rather than just addressing the concern. Understanding

the triggers assists them in determining the appropriate next course of action. However, they pointed

out that obtaining answers to such sensitive topics requires highly customized options tailored to

their needs.

Select terminologies carefully: While reviewing the scenarios, participants emphasized the im-

portance of choosing words carefully when sending text notifications to USMVs facing mental health

challenges. They pointed out that certain words, such as “negative thoughts” and “crisis,” should
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be avoided for two significant reasons. First, using such terms might wrongly imply or assume that

the peer mentee is in a crisis situation, potentially causing unnecessary discomfort or even triggering

distress. Therefore, word choice in notifications needs to be crafted with caution, ensuring sensitivity

to the mentee’s mental state.

Additionally, during the examination of Scenario 3, participants noted that words like “survey”

should be avoided as they can make the peer mentees feel like they are part of an experiment rather

than receiving genuine support.

Furthermore, participants highlighted the importance of recognizing words with different meanings

in a military context. For instance, the word “tools” may have a distinct connotation in military

terminology. To avoid potential confusion or misunderstanding, it was suggested that instead of

using “self-care tools,” the term “beneficiary resources” should be employed to ensure clarity and

relevance in communication with USMVs. This adjustment ensures that the language used is both

respectful of their experiences and conducive to effective communication and support.

Strategies for creating actionable reminders

Our study participants placed significant emphasis on the importance of crafting reminders that

are actionable with a clear intent to initiate communication. Instead of resorting to filler sentences,

they advocated for concise and purposeful reminders. Additionally, they highlighted the value of

offering direct guidance by implementing constraints in the available choices, making it easier for

users to make decisions. Moreover, our participants stressed the need to strike a balance when

designing questions. They recommended finding equilibrium between open-ended inquiries that

allow for thoughtful responses and yes/no questions that provide straightforward answers. This

approach will ensure that the interaction remains engaging and informative while also facilitating

efficient communication.

Show intent to initiate communication rather than using filler sentences: Our initial

scenario involving notifications sparked a discussion about the inclusion of unnecessary or filler

language. None of the Scenario 2 examples was well-received as they contained excessive filler

content. Mentors suggested that the messages should be actionable instead of false or unnecessary

pretenses.

Rejecting both examples, participants took it upon themselves to propose their own text messages,

and appeared to converge on a similar format. This format mainly involved prompting peer mentees

to initiate communication when there had been a significant gap in their previous interactions. These
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messages typically consisted of two sentences: one mentioning the lack of recent communication and

the other requesting a call or text to kickstart the conversation. For example, one of the participant

wrote -

“Been a few days since we talked. Hope all is well. Can you do a quick check-in on the

app thanks”

During the discussion, participants highlighted the issue of filler language when presented with

Scenario 4 and Scenario 5. Their immediate reaction was that the text notifications felt artificial

and insincere, describing it as “some AI nonsense.” In multiple instances, peer mentors have put

emphasis on the importance of carefully crafting the language to ensure it feels personalized and

tailored. The use of generic and repetitive pushy language could lead to a loss of credibility toward

the system. Peer interventions for USMVs prove effective because they are personalized and create

a comfortable environment for exchanging support with those who share similar experiences. It’s

crucial for systems to emulate this personalized approach, providing users with a sense of familiarity

and confidence akin to what they experience when interacting with their peers who have undergone

similar situations.

Provide direct guidance through constraints in choices: In their attempts to explain how to

make the notifications action-oriented, our participants emphasized on motivating mentees break out

of their isolation, particularly during the early crisis stages. Mentees often tend to isolate themselves

from their daily routines and tasks during such times, which can lead to the accumulation of negative

thoughts. Therefore, one of the top priorities should be to encourage mentees to get off the couch

and engage in their daily routines. In scenario 5, participants mentioned instead of mentioning about

the choices, providing direct guidance would be effective.

Participants suggested a more focused approach with a single coping strategy instead of offering

a choice among four different ones. This streamlined approach aims to provide clarity and direct

guidance to the recipients to understand and implement the suggested coping strategy.

Strike a balance between open-ended and yes/no questions: Our participants mentioned

instances where receiving a simple one-word response from their mentees become critically important,

particularly when a mentee isolates himself, and the mentors have to repeatedly call or send texts

for several days without getting any response. In such cases, they found that sending a text message

that can be answered with a simple ‘yes’ or ’no’ can be highly effective.

However, the text needs to be carefully crafted to strike a balance. It should convey a sense of
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urgency and concern, yet also reassure the peer mentees that they will be okay. It acknowledges

that the veterans might need some time alone to gather themselves and regain their strength while

letting them know that support is available when they’re ready to reach out. For example, “Are you

alive? Just let me know are you alive!”

Strategies for increasing mutual accountability

To explore the shared responsibility of maintaining communication between mentors and mentees,

each scenario in our notification system concluded with an actionable directive, such as “click it,”

“call me,” or “remind me.” In both Scenario 1 and Scenario 3, we implemented a convenient shortcut

option for the respective user groups, i.e., peer mentors and peer mentees, allowing them to easily

access the mobile application with just “one click.” In Scenario 1, this feature primarily serves

the needs of peer mentors, as they hold the responsibility of overseeing their peer support groups to

identify those who may require additional attention. In contrast, in Scenario 3, this feature is tailored

for peer mentees since they are solely responsible for completing the weekly check-ins. Although

peer mentors might opt for direct communication with their mentees through alternative channels

to remind them about completing check-ins, our participants generally expressed appreciation for

having the option of automated reminder available. Now, in scenario 2 and 4, we framed the

sentences (“Give me a call if you want to talk again”, “Let me know what I can do for you”) in a

manner that placed full accountability on the mentee for sustaining communication between mentors

and mentees. This approach was largely rejected by the participants.

“This “if” is a daydream”

Rather than offering excessive flexibility in the phrasing the message, participants suggested adopt-

ing a slightly more assertive tone. They recommended using expressions like “Could you perform a

quick check-in within the app?” or simply “Please give me a call.” This approach aims to gently

encourage action and prompt engagement while maintaining a clear and direct communication style.

In Scenario 5, the two examples presented significant differences regarding the distribution of ac-

countability. In Example A, there’s a shared sense of responsibility for maintaining communication.

By phrasing it as “please remind me,” both mentors and mentees are encouraged to play their part

in the process. Conversely, in Example B, mentors assume complete responsibility by stating, “I’ll

tell you,” indicating that they retain control over to ensure that the information reaches the mentees.

Participants favored the approach of Example A. It allowed for a safety net in case someone forgot

due to their other commitments or responsibilities. With both sides sharing the responsibility, the
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likelihood of “information getting lost in the communication” is reduced. This mutual accountabil-

ity contributes to a more robust and reliable system of communication, ensuring that important

information is consistently conveyed and received.

4.13 Discussion

Our findings emphasize the importance of context-specific design and the potential of semi-guided

reminders to alleviate the cognitive loads on peer mentors. Furthermore, it highlights the need

for a more comprehensive user-centered persuasion design approach when addressing the distinct

requirements of USMVs

4.13.1 Thinking Beyond Traditional Steps of Design

We initially planned to follow the traditional steps of user-centered design (formative research →

prototype → evaluate) (8): to conduct a formative research to understand user needs of persuasive

reminders to facilitate mentor-mentee peer support in the veteran’s context, to utilize this under-

standing and data in designing persuasive reminders, and eventually evaluate these reminders in

future. However, in order to conduct an ethical community based participatory research (CBPR)

(270) we made sure to protect not only individual research participants but also the communities

and the population. Contrasting the traditional user-centered design process, our approach includes

an additional layer of validation before the actual development. We begin by comprehensively un-

derstanding the context and specifying user requirements, but before proceeding to evaluation, we

prioritize validating aspects like language, motivational factors, and customization options in con-

junction with the actual design. This iterative approach ensures that the design aligns closely with

the needs and preferences of the community, enhancing its effectiveness in this specific context.

Our findings have challenged traditional concepts related to the implementation of persuasive re-

minders, with a few notable observations. First, contrary to the established belief in the efficacy of

personalized reminders that use the recipient’s name as a motivational tool, our study suggests this

strategy might sometimes undermine trust in sensitive contexts such as mentor-mentee relationships

involving USMVs with mental health (MH) issues. Second, while traditional persuasion principles

favor a softer, non-aggressive tone utilizing gentle nudges to spur action (267), the approach can

lose its potency, particularly with high-risk groups. Reminders containing filler sentences tend to

lose their impact and are easily ignored by this demographic. We advocate for a more straightfor-

ward communication strategy that invites short, one- or two-word responses, accommodating the

potential lack of mentees’ energy for extended replies, but still facilitates ongoing communication



102

by encouraging brief feedback.

4.13.2 Implications for Future Research and Design

Context-specific design To create reminders that truly resonate with this demographic, it is

imperative to integrate veteran’s perspectives into the design process. Prior study has shown that

even after leaving the military, many veterans continue to live within the ideological framework of

their military experience (165). Incorporating this context into veterans’ daily lives is crucial for

the effectiveness of interventions targeted towards them. Our research uncovered specific nuances in

communication with veterans that have important implications for designing persuasive reminders.

It became evident that certain words should be avoided when crafting reminders. Terms like “survey”

can trigger a sense of being involved in an experiment, which they may not receive well. Additionally,

the use of phrases related to “negative thoughts” may not be effective, as traumatized veterans often

respond poorly to negative reinforcement. Even seemingly innocuous words like “tools” can carry a

different connotation within the military context. These insights highlight that not all elements of

language from prior research on persuasive technology are directly applicable for in this setting.

Furthermore, implementation of persuasive reminders often encourage guiding users with a wide va-

riety of choices to facilitate decision-making as a part of empowering the users of making their own

choice (253). Contrary to this, our findings suggest that a more constrained approach to providing

choices may be beneficial. We identified that during complex situations, tasking mentors with sim-

ple, daily responsibilities can be challenging, but engaging in these tasks can significantly improve

their well-being. In such cases, simple and single goal-oriented reminders might be more effective.

For military context, this approach can be likened to assigning a mission, motivating individuals

to work diligently towards completion. These findings highlight the importance of contextual de-

sign, particularly when supporting vulnerable populations like USMVs through peer intervention.

It highlights that different groups have distinct approaches to recovery, emphasizing the need for

tailored design strategies that consider the unique context and needs of the target population.

Implementation of semi-guided reminders

Using past success stories as a persuasive technique is a well-established method to motivate indi-

viduals to complete future tasks (13). In contrast, our research highlighted that employing generic

success stories may not be as motivational as tailoring them to individuals’ specific situations. Fur-

thermore, mentors emphasized that different mentees require varying approaches to motivation.

Some respond well to a direct approach, while others benefit from a more gentle tone.
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In this context, incorporating human involvement, such as peer mentors, can be advantageous.

Peer mentors possess a deep understanding of their mentees’ current situations and can effectively

gauge the most suitable motivational approaches. This insight can be leveraged to implement semi-

guided persuasive reminders, where a range of exemplary tones for reminders is presented, but peer

mentors retain control in setting up these reminders. Peer mentors can be allowed to customize

the communication style and type of the digital reminders in a few ways : (a) they can be shown

option to choose between a more direct approach or a gentler tone, (b) they may have the authority

to prioritize the types of reminders sent to specific peer mentees. For example, some mentees who

are proactive and do not require to be frequently reminded to complete check-ins, might benefit

from reminders about available resources instead, (c) interactive reminders with quick and easy

responses can be sent, facilitating the flow of information that mentors need to better understand

the situation.. Prior literature suggests that semi-guided interactions can be particularly beneficial

during vulnerable stages when individuals are dealing with significant concerns (141). This approach

helps the system extend its reach and prompt early intervention when needed. These findings

underscore the importance of not relying entirely on automated texts. It is essential that peer

mentors are provided with sufficient flexibility within the system to customize various aspects of the

communication, ensuring a more personalized and effective mentor-mentee interaction..

Another design recommendation involves implementing a “Battle Buddy” system for the mentees,

drawing inspiration from the United States Army’s practice of assigning partners to soldiers. In the

military, a battle buddy is tasked with providing support to their partner, both in combat and in

other aspects of military life. This concept can be adapted to peer support interventions, where

the role of supporting each other is paramount (225). While the battle buddy concept has been

explored in prior literature (187), with buddies responsible for preventing negative thoughts and,

in extreme cases, suicide, it has its drawbacks, particularly when pairings are not well-matched

(18). However, in the context of peer mentor-mentee support interventions, where mentors often

shoulder these responsibilities, the battle buddy system can be employed for minimal interactions.

A battle buddy’s role would primarily involve monitoring their partner’s activities, ensuring they

complete daily tasks and check-ins with their mentors. This military concept can be particularly

useful in designing “Socially supportive reminders” (210) that involve motivational and mentoring

relationships. This type of persuasive health reminders have been used to leverage social support to

not only remember tasks, but to increase confidence in performing them (210). In our context, two

peers can be teamed up by mentors to achieve some goal (e.g., complete weekly check-ins) and one
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peer can send reminders to the other peer about going through the activities. Then at the end of

some achievements (e.g., if both complete check-ins in a timely manner), they both get rewarded.

Veterans share similar values and experience, and thus can relate better to each other, making this

type of gamification work well. Moreover, buddies can exchange information, allowing them to be

aware of each others’ situations. If a buddy is equipped with similar or adjusted access to generate

semi-guided reminders, that can help relieve cognitive loads from the mentors to some extent as well.

The customization of notification settings would be determined by the buddies themselves, and they

would serve as an additional layer of intervention to assess the current situation of a peer mentee.

Subsequently, they can report back to peer mentors, who can then take appropriate measures as

needed.

4.13.3 Implications for Reducing Cognitive Loads of Peer Mentors

Our findings related to strategic areas where persuasive messages can be employed have implications

for alleviating the cognitive loads on peer mentors, thus enhancing the effectiveness of peer support

interventions. Therefore, our initial focus was to pinpoint strategic areas where these persuasive

reminders could be most beneficial. Peer mentors were enthusiastic about the concept from the the

very beginning and acknowledged its potential to reduce the cognitive load on peer mentors. Peer

mentorship is a demanding role, often undertaken voluntarily out of goodwill. However, our findings

illuminated instances where peer mentors experienced a significant mental workload. Each mentor is

potentially assigned several mentees, each with unique expectations and support requirements from

their mentor. Furthermore, mentors themselves frequently deal with their personal MH challenges.

In this scenario, managing effective communication with all mentees can be a time-intensive task

and may contribute to a significant cognitive load for the veteran mentors. Periodic reminders can

play a crucial role in reducing mentees’ cognitive loads, especially for those facing MH challenges.

Managing multiple medications and therapies can complicate memory issues, hindering their ability

to remember important tasks or self-care routines. Integrating persuasive reminders through a

digital platform helps alleviate memory-related loads. Timely and tailored reminders for actions

like check-ins or self-care activities reduce cognitive burden, aid in memory recall, and encourage

adherence to essential health routines. The reminders may also offer a layer of consistency and

reliability that can be comforting for individuals dealing with MH issues. In a landscape where MH

conditions can introduce unpredictability and disarray into daily life, the steadiness provided by these

persuasive reminders can be a source of stability and reassurance. Leveraging mobile technology

not as a replacement but as an amplification tool can address this issue. Kentaro et al. proposed
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that technology tends to amplify existing human forces, enhancing effectiveness where intentions

and capabilities are positive, but yielding little or negative impact in areas where human forces are

indifferent, dysfunctional, or corrupt (264). In our case, identifying situations where notifications

can prompt actions, such as motivating check-ins, alerting peer mentees during early crises, or

encouraging access to available resources, can amplify existing peer mentor-mentee intervention

strategies by reducing the cognitive load on peer mentors. This, in turn, enables them to provide

support more effectively and efficiently.

Furthermore, it’s crucial for mentors in peer-mentor support groups to be informed about their

mentees’ current circumstances, especially considering the vulnerability of individuals with past

trauma to crises at any time. Designing warning notifications for mentors regarding a potential crisis

in one of their mentees is based on the fundamental expectation that those who receive such alerts

will understand them and take appropriate action, whether by intervening themselves or notifying

the relevant authorities. However, decades of social science research suggest that human responses

to warnings are intricate (73). Even when an alert is issued and understood, it may not necessarily

lead to the intended response, often due to a normalcy bias, where individuals downplay potential

danger even when warned (73). Identifying situations where peer mentees can take independent

actions through shared well-being resources and prompting them to seek immediate support adds an

additional layer of safety, complementing the role of mentors and making peer support interventions

more efficient.

4.14 Conclusion

In this study, we investigated persuasive reminders in peer support with ten US military veterans,

emphasizing the significance of tailored strategies for effective communication, crisis symptom alerts,

and well-being resources. Our findings highlighted the need for personalized approaches, including

success story delivery, motivation understanding, language choice, actionable reminders, and mu-

tual accountability. Designing mental health technologies for and with peer supporters is crucial,

especially for veterans who face unique challenges. Trauma experiences impact their seeking and

receiving of peer support differently from civilians. To address the unmet mental health needs of

veterans and similar communities, understanding their perceptions of and coping with mental health

crises is essential. We provided implications regarding the importance of context-specific design, el-

ements to reduce cognitive load for peer mentors, and custom user-centered persuasion design for

the distinctive needs of military veterans.
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CHAPTER 5: BEYOND THE APP STORES: TOWARD DESIGNING
A WEB-BASED MOBILE MENTAL HEALTH APPLICATIONS REC-
OMMENDER SYSTEM

In recent years, Mobile Mental Health Applications (MMHAs) have become increasingly popular.

However, choosing the right app can be difficult due to the large number of options available and

limited information about their features on online marketplaces. Online ratings and reviews offer a

broad perspective different features and shortcomings but often fall short of providing comprehen-

sive insights. While app guide platforms like Psyberguide, Mindapps, and MARS present expert

evaluations, their integration of user feedback and preferences is limited. To address this issue, there

is a need for an inclusive app recommender framework that systematically combines insights from

both experts and users, presenting them to potential app users in an organized manner to aid in

making informed decisions about app downloads. This study conducts a systematic review of ex-

isting platforms like Psyberguide and Mindapps and analyzes recent literature on user perspectives

of MMHAs. We identify prevalent themes (such as cost, privacy, and user-friendliness) and discrep-

ancies between what experts recommend and what users actually need (such as the integration of

AI functionalities like chatbots, cultural inclusivity, and accessibility features). These findings can

guide the development of a comprehensive web based MMHA recommendation tool. The proposed

framework aims to prioritize users’ needs and values when selecting an MMHA, thereby generating

more engaging and effective app recommendations. By bridging the gap between popularity metrics

and user experience, this framework will help users make informed decisions about which MMHA

to use.

5.1 Introduction

In 2016, mental health conditions affected over a billion people globally, with depression in 2020

recognized by the World Health Organization as a leading cause of disability worldwide (100).

Despite ongoing efforts to enhance accessibility, significant disparities in access to mental healthcare

persist across all countries (32). In recent years, Mobile Mental Health Applications (MMHAs) have

emerged as potential solutions to address these challenges (260). MMHAs, also known as mental

health apps, are software applications designed for mobile devices like smartphones and tablets. They

aim to support mental well-being, provide mental health information, and offer tools or interventions

to manage and improve mental health (23). These apps cover a wide range of mental health aspects,

including stress management, mindfulness, meditation, mood tracking, and access to mental health
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resources (112). They can be utilized for self-help, as supplements to therapy, or alongside traditional

mental health services (132). MMHAs are cost-effective, accessible, and scalable tools that have the

potential to expand access to mental healthcare worldwide (132).

The rapid expansion of MMHAs has been fueled by the widespread ownership of smartphones

and internet connectivity. Presently, there exist approximately 10,000 MMHAs geared towards

mental health (112). However, despite their promising potential, many of these applications lack

substantial evidence validating their effectiveness (27). The abundance of MMHAs often leaves users

and clinicians grappling with the challenge of selecting the most suitable one. Users frequently rely

on star ratings and reviews as guiding factors in their decision-making process (199). However, these

metrics typically fail to offer a structured approach based on user priorities (48; 199). While star

ratings and reviews can provide a useful starting point, they should not be the sole determinant.

To address this issue and enhance transparency regarding the clinical efficacy of these apps, re-

searchers and practitioners have developed various evaluation frameworks (48). Examples include the

American Psychiatric Association’s APA App Evaluation Model (17), ORCHA Guide (245), MARS

Evaluation Tools (251), PsyberGuide (One Mind PsyberGuide), and MIND Tools (65). These frame-

works function as criteria-based tools or methods for assessing app quality. Although the concept

of quality may differ across these frameworks, they commonly evaluate factors such as accessibility,

empirical evidence base, acceptability, usability, safety, privacy, security, and overall helpfulness (48).

Despite recent efforts to streamline guidelines for mental health app selection, these guidelines still

require careful evaluation of apps for security, credibility, and clinical efficacy (129). However,

they may prove challenging for regular users seeking simpler information to make choices. Prior

literature found that these frameworks, developed by mental health professionals, may overlook

what day-to-day users truly desire (129). Prior studies also observed low agreement between users’

and professional ratings, with users valuing features often overlooked by professional reviewers (48;

149; 146). As technology evolves, AI tools like chatbots are increasingly integrated into MMHAs,

but user perspectives point out limitations in these new tools such as emergency support capabilities,

considerations factors regarding diversity, equity, and inclusion (DEI) crucial for reducing mental

health disparities among marginalized communities (224). This highlights the need for a universal

framework that acknowledges both user and expert opinions.
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5.2 objective of the Study

While frameworks developed by mental health professionals offer valuable knowledge, incorporating

nuanced user perspectives can provide a holistic understanding, aiding both clinicians and users

to make informed decisions when choosing a mental health app. This inspired us to conduct an

empirical analysis of two prominent MMHA rating framework in relation with user priorities in

MMHA requirement pointed out in relevant prior research articles. We organized our study based

on the following two research questions:

RQ1: What are the similarities and disparities exist between established evidence-backed evalua-

tion and assessment tools and users’ preferences when selecting MMHAs?

RQ2: What are the essential factors or categories that should be integrated into the development of

a comprehensive framework for recommending mobile mental health applications (MMHAs)?

RQ3: What are the mental models that users and experts utilize when deciding on mobile mental

health applications?

5.3 Background

Users seeking MMHAs need clear and comprehensive information to make informed choices. More-

over, the rapid proliferation of MMHAs has highlighted the need for reliable frameworks to evaluate

their safety and effectiveness (162). Prior literature acknowledges the needs and provides implica-

tions around how experts, policymakers, and researchers can provide guidance in this area (166).

Following up these concerns, different organizations have developed such frameworks, each with

its own focus and methodology. Numerous Assessment and Evaluation Tools such as frameworks,

guidelines, rating systems, or app libraries, have been established worldwide (48). Nevertheless,

these efforts encounter challenges. For instance, the NHS Apps Library (128), which evaluated apps

based on specific criteria, was introduced but promptly withdrawn due to public backlash after re-

ports surfaced regarding privacy and security vulnerabilities in several of the apps (128). Mobile

App Rating Scale (MARS) (251) and Organization for the Review of Care and Health Applications

(ORCHA) developed their own guideline tools focusing on aspects such as engagement and usabil-

ity (170). MARS evaluates apps based on criteria including engagement, functionality, aesthetics,

information accuracy, and subjective quality (251). Another prominent guidance framework is the

American Psychiatric Association’s APA App Evaluation Model, which prioritizes factors such as

privacy, clinical foundation, and therapeutic goal. This model underwent refinement by a diverse
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committee, aiming for objectivity and evidence-based assessment (17). However, evaluation frame-

works such as MARS and the APA App Evaluation Model aim to guide users through app selection

questions, but may lack clear metrics for decision-making (161; 194). They also lack the sufficient

detail for users to determine an app’s suitability and do not provide clear metrics to guide app

choices (194).

To facilitate app evaluation, organizations have created databases or evaluation hubs, such as the

MIND database (65), which streamline the process by categorizing apps based on evaluation criteria.

It has been developed in collaboration with the American Psychiatric Association (APA) (17),

focusing on five priority levels: background info, privacy and safety, evidence, ease of use, and data

integration (161). This framework consists of 105 objective questions, aiming to provide a data-

driven approach to evaluating health apps and enabling customization to meet individual needs.

Crowdsourcing is also incorporated to ensure ongoing evaluation and identification of unsafe apps

(161). While the framework may be comprehensive, efforts have been made to make it practical for

clinicians and users, with a focus on usability and objectivity. Another such effort led to the creation

of One Mind PsyberGuide (One Mind PsyberGuide), a nonprofit project established in 2013, aims

to assist individuals in using technology for better mental health. Its evaluations focus on three key

metrics: credibility, user experience, and transparency regarding data security and privacy practices

(194). Instead of assigning an overall score, PsyberGuide presents these metrics separately to allow

consumers to prioritize factors based on their individual needs and preferences (195).

However, despite recent efforts by a few evidence-based works such as PsyberGuide and MIND to

streamline these guidelines or provide additional materials to support their use, these guidelines

require careful consideration and evaluation of apps for security, credibility, and clinical efficacy.

Consequently, they may prove even more challenging for general users who seek simpler information

to make choices. Carlo et al. discovered that the most common criteria of these frameworks, such

as Psyberguide, Mindtools, and ORCHA, often have notably discordant reviews. Moreover, these

frameworks and guidelines are developed by mental health professionals and experts who possess

clinical knowledge but may lack insight into what day-to-day users truly desire (48). Prior literature

has shown significant differences in opinions between experts and users on several criteria. Hudson

et al. found low agreement between users’ and professional ratings, and they identified several fea-

tures missing from professional ratings, such as customization and integration with daily life. They

also highlighted that participants particularly valued certain aspects of mental health apps that ap-

pear to be overlooked by professional reviewers (129). This suggests that academic researchers and
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clinicians designing frameworks and evaluating apps may be missing what consumers are actually

seeking. With the rapid growth of technology and advancements in different AI tools such as chat-

bots, these technologies have made their way into intervention techniques supported by MMHAs.

Prior literature has pointed out the limitations of these new tools through user perspectives (112).

Additionally, Ramos et al. demonstrated that it remains unclear whether existing app assessment

tools adequately address considerations of diversity, equity, and inclusion (DEI), which are partic-

ularly crucial for reducing mental health disparities among marginalized communities (224). This

underscores the need for a universal framework that acknowledges both user and expert opinions.

Frameworks developed by mental health professionals undoubtedly carry significant value and knowl-

edge that should be considered when choosing a MMHA. However, incorporating user perspectives

in accordance with that has the potential to reveal a complete picture that will help both clinicians

and users make informed decisions in choosing a MMHA.

5.4 Methods

Our methods has been divided into two parts, First, to identify similarities and gaps between expert

opinions and user preferences, we first analyzed the most recent developed app evaluation frameworks

with an aim to guide users about different factors that should be considered while choosing a mobile

mental health applications (MMHAs). then on the second part, we have done a semi-structured

interview with 10 participants to understand how they choose MMHA so that the elements from

their mental model can be translated to our final design of the web-based MMHA recommender

tool.

5.4.1 Phase 1: Analyzing the most recent developed app evaluation frame-

works and user perspectives from prior literature

Selection of Existing App Assessment and Evaluation Tools: To extract the criteria from

expert opinions we have used most recent and user-friendly MMHA Assessment and Evaluation Tools

- PsyberGuide (One Mind PsyberGuide) and MIND (65). PsyberGuide is based on Mobile App

Rating Scale (MARS) (251) and MIND is based on American Psychiatric Association’s APA App

Evaluation Model (17) - two most popular and effective assessment tools according to prior literature.

However both MARS and APA might not be very user-friendly. So MIND and PsyberGuide both

took an attempt to streamlined the process. PsyberGuide is a non-profit organization dedicated to

evaluating digital mental health tools. It provides impartial reviews and ratings of various mental

health apps and online programs to help users make informed decisions about their mental health
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care (One Mind PsyberGuide). PsyberGuide’s evaluations are based on scientific research and expert

input, offering users valuable insights into the effectiveness, usability, and privacy features of different

digital mental health resources. PsyberGuide assesses digital mental health tools using various

criteria, including effectiveness, credibility, usability, privacy and security, and overall user experience

(One Mind PsyberGuide; 194). Additionally, expert opinions on themes such as Recommendations

for Use/ Target Audience, Content/ Appropriateness of Content, Ease of Use and User Experience,

Visual Design and User Interface, Appropriateness of Feedback, Ease of Account Management/

Cognitive Challenge, Scientific Basis, Qualitative Review of Program Efficacy, Estimate of Efficacy

Relative to Similar Products, Cost, and Security/Privacy/Data Sharing are provided for certain

apps (One Mind PsyberGuide; 194). A screenshot of PsyberGuide is depicted in Figure 8 (left).

Similary, the MIND (Measurement Inventory for Digital Health) framework is a comprehensive

tool designed to evaluate digital mental health interventions (65). It takes a multi-dimensional

approach, covering domains such as clinical effectiveness, user engagement, safety and privacy, user

experience, interoperability, and scalability (65; 161). In an effort to convey accurate information

to users, MIND offers a qualitative assessment (descriptive) and quantitative ratings based on the

criteria such as Conditions Supported, Treatment Approach, Inputs/Outputs, Accessibility, Clinical

Foundation, Engagement, Cost, Privacy, Features, Inputs, Uses, and Developer Types (65; 161).

This multifaceted evaluation framework aims to offer comprehensive insights into the effectiveness,

usability, and credibility of digital mental health interventions, facilitating informed decision-making

among users (65; 161). A screenshot of the evaluation page of an MMHA has been depicted in Figure

8 (right). PsyberGuide and MIND both offer app descriptions and screenshots sourced from mobile

app marketplaces.

Selection of Prior Literature on User Perspectives Regarding MMHAs

To extract user opinions and requirements regarding MMHAs, we utilized existing literature where

researchers analyzed user needs and viewpoints from various sources concerning MMHAs. Papers

were acquired from five databases: the ACM Digital Library (1), IEEE Xplore (3), EBSCOHost

Academic Search Premier (2), ScienceDirect (5), and PubMed (4). These databases provide insight

on the subject from a variety of relevant subfields in this area, such as human-computer inter-

action (1; 3), medicine (5; 4), and general academic literature (2). We used specific databases

rather than Google Scholar because Scholar uses a non-transparent algorithm (that is frequently

changed/updated) to rank results, which limits the possibility to replicate this analysis.The lead au-

thor executed the review and analyzed the literature. All databases were searched between December
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Figure 8: Screenshots of two leading and contemporary app evaluation tools: PsyberGuide (left)
and MIND (right)

4 and December 17, 2024.

Query strings

We conducted a comprehensive search for literature containing insights into the selection process of

mobile mental health applications (MMHAs), user perspectives on MMHAs, qualitative assessments

of user requirements for MMHAs, and insights derived from user reviews of MMHAs. This involved

exploring various scholarly papers and studies to gain a thorough understanding of how individuals

engage with and evaluate MMHAs, aiming to gather valuable insights into user preferences, needs,

and experiences with these applications. The search query string involved a combination of words

of three different types: (1) words and phrases related to the mobile app and mental health, such as

“mobile mental health applications” (2) words and phrases related to technology, such as “internet”

or “technology;” and (3) words and phrases related to support, such as “users” or “intervention.” At

least one word or phrase from each type of the search query needed to be present. We brainstormed

relevant keywords based on our experience with the previous literature and exploratory searches

in each of the four databases. Some of the exemplary keywords we have used are “mobile mental

health applications,” “mental health apps,” “user preferences,” “user experiences,” “user reviews,”

“qualitative assessment,” “user requirements,” “user perspectives,” “mobile mental health applica-

tion evaluation,” “mobile mental health selection process,” “user satisfaction,” “app usability,“app

effectiveness,” “app features,” and “user engagement.” In order to enhance the relevance of our

search results and access more comprehensive literature, we integrated the specific term “mobile

mental health app” into our search queries. This strategic addition helped us refine our searches

and target literature more directly related to our topic of interest. By incorporating this keyword
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consistently, we aimed to ensure that the retrieved literature would be more closely aligned with our

research objectives and provide valuable insights into mobile mental health applications.

Title Authors(s) Publication platform Publication year
“For an App Supposed to Make Its Users
Feel Better, It Sure is a Joke” - An Analysis
of User Reviews of Mobile Mental
Health Applications

Haque et al. (112)
Proc. ACM Hum.-Comput.
Interact. 6, CSCW2

2022

A qualitative analysis of user reviews on
mental health apps: who used it? for what?
and why?

Thach et al. (259)

IEEE-RIVF International
Conference on Computing
and Communication
Technologies (RIVF)

2019

Comparing Professional and Consumer
Ratings of Mental Health Apps: Mixed
Methods Study

Hudson et al (129) JMIR Formative Research 2022

Potential and Pitfalls of Mobile Mental
Health Apps in Traditional Treatment:
An Umbrella Review

Koh et al. (152)
Journal of Personalized
Medicine

2022

Stakeholders’ views and opinions on
existing guidelines on “How to Choose
Mental Health Apps”

Khan et al. (146) Frontiers in public Health 2023

What criteria are young people using to
select mobile mental health applications?
A nominal group study

Kabacińska et al. (136) Digital Health 2022

Considerations of diversity, equity, and
inclusion in mental health apps: A scoping
review of evaluation frameworks

Ramos et al. (224)
Behavioral Research and
Therapy

2021

Exploring how informed mental health
app selection may impact user engagement
and satisfaction

Kopka et al. (153) PLOS Digital Health 2023

Methods for Navigating the Mobile Mental
Health App Landscape for Clinical Use

King et al. (149)
Curr Treat Options
Psychiatry

2023

Users’ Adoption of Mental Health Apps:
Examining the Impact of Information Cues

Huang et al. (127) JMIR Mhealth Uhealth 2017

Insights from user reviews to improve
mental health apps

Alqahtani
and Orji et al. (16)

Health Informatics Journal 2020

Table 8: An overview of the peer-reviewed articles considered in this study

Inclusion/exclusion criteria

The search process was guided by a set of inclusion and exclusion criteria to ensure the relevance and

quality of the retrieved literature. Firstly, papers considered for inclusion had to be published in or

after the year 2000, thereby focusing on more recent research within the field. Additionally, papers

were required to be written in English and undergo peer review to uphold academic standards.

Furthermore, to align with the research focus on general mobile mental health applications, papers

had to specifically address this topic. Importantly, user perspectives were prioritized, and therefore

only papers that extracted insights from user studies or user reviews were included. Systematic

literature review papers were deliberately excluded to focus on obtaining information directly from

actual users, ensuring a more authentic representation of user opinions and experiences.

Selection process
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By incorporating the keyword “Mobile mental health app” into each search query, we retrieved

approximately 96 papers. Subsequently, we established inclusion and exclusion criteria, resulting in

the exclusion of 39 papers. Titles and associated keywords for each remaining paper were reviewed,

leading to the exclusion of an additional 19 papers. The remaining 19 papers underwent further

screening through abstract review, resulting in the exclusion of 11 papers. Finally, these 11 papers

were selected to extract user perspectives. The list of these papers have been presented in Table 8.

It’s important to note that our approach did not involve a full systematic literature search; rather,

we aimed to reach theoretical saturation by selecting 11 papers that provided sufficient information.

However, if necessary, we were prepared to repeat the process to identify any potentially overlooked

papers.

Data Analysis

The first author diligently collected data throughout the review process, meticulously compiling it

using an Excel spreadsheet. Initially, the researcher categorized all the criteria outlined in both

the PsyberGuide and MIND frameworks (One Mind PsyberGuide; 65; 194; 161), providing succinct

descriptions of each criterion to enhance clarity. Subsequently, user requirements and opinions were

meticulously extracted and categorized from all ten papers, each category accompanied by a brief

description clarifying its significance. The analysis proceeded in two stages. Initially, we performed

open coding, generating over 30 codes to capture diverse viewpoints from the reviews, aiming to en-

compass nuanced insights. This number was then reduced through memoing and clustering (200). In

the second phase, we utilized a constant comparison method, specifically affinity mapping, to cluster

the codes based on their affinity within emerging themes. Following this categorization process, two

authors collaborated to cross-reference all the categories. Through a thorough thematic analysis

(200), prominent themes emerged, offering insights into the data extracted from the literature and

existing frameworks.

Limitations of phase 1

Some biases were present during the selection process of the review. Papers were only included if

written in English, which may exclude any number of relevant papers in various languages. Papers

were also only included based on a subjective set of keywords set by the authors of this paper,

allowing for bias to exist in either the selection of papers to be shown or included. Both authors

have a background in computer science, which could introduce bias in both the selection of papers

and the understanding of results within papers and overall during the analysis. Finally, only the
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leading author read all papers and conducted the review; this could lead to subjective bias based on

their understanding of both the review process and the literature.

5.4.2 Data Collection from Mobile Mental Health App (MMHA) Users

To understand the mental models guiding the selection of mobile mental health apps (MMHAs) by

users, we conducted a semi-structured interview study with 10 participants (5 male and 5 female)

in the USA. This study, approved by the Institutional Review Board (IRB), sought to identify the

values and needs essential for designing a web-based recommender system for MMHAs.

Study procedure

We recruited a total of 10 participants (5 male and 5 female) with diverse backgrounds through a

combination of personal contacts and snowball sampling (? ). People who agreed to participate were

interviewed based on in-depth semi-structured questions virtually using Microsoft teams platform.

The interview process comprised two distinct phases. Initially, participants were introduced to the

study’s objectives through a brief presentation. Following this, one of the researchers led an open

discussion exploring participants’ approaches to selecting mobile mental health applications. This

discussion delved into their personal experiences, examining the factors influencing their decisions,

elucidating their selection criteria, and uncovering how they became aware of these criteria.

In the second phase of the session, participants were presented with genuine user reviews sourced

from mobile app stores such as the Apple App Store or Google Play Store, categorized using the

ChatGPT API. Three overarching themes - privacy, cost, and ease of use - were selected based on a

synthesis of expert opinions and user perspectives from prior literature. These reviews, provided in

Table 10, aimed to solicit initial feedback on their usefulness.

The entire study duration lasted 60 minutes. Following the completion of the study, participants

received a 30 USD Amazon gift card as compensation for their valuable time and participation.

Participants

Before participating in the interview, interested individuals were provided with a pre-screening

questionnaire in which we inquired about their demographic information and their experience with

using MMHAs. They were asked about the number of apps they had tried before, the duration

of their usage, the purposes for which they had used them, and the factors motivating them to

either continue using or discontinue using a particular app. Through our pre-screening process, we

identified 10 participants with diverse backgrounds who had each used 1-3 MMHAs before, for a
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Participant
Age range
(in years)

Ethnicity Gender
Education
qualification

Annual household
income range
(in USD)

Mental health
diagnosis

P001 25-34 Asian Female Master’s 25,000-50,000
Not

diagnosed

P002 25-34 Hispanic Female No degree 25,000-50,000
Prefer not to

disclose

P003 18-24
African
American

Male
High school
diploma

50,000-100,00
Clinically
diagnosed

P004 25-34 Asian Female Bachelor’s
Less than
25,000

Clinically
diagnosed

P005 35-44
African
American

Male Master’s
More than
150,000

Clinically
diagnosed

P006 35-44 Asian Male Master’s
Less than
25,000

Self
diagnosed

P007 25-34 Asian Male Doctorate 50,000-100,00
Clinically
diagnosed

P008 25-34
African
American

Female Bachelor’s
More than
150,000

Clinically
diagnosed

P009 18-24
African
American

Female Bachelor’s 25,000-50,000
Self

diagnosed

P010 25-34 Hispanic Male Bachelor’s 50,000-100,00
Clinically
diagnosed

Table 9: List of particapnts and their demographic details

minimum duration of at least one month. Among the 10 participants, 5 were male and 5 were

female. Six participants fell within the age range of 25-34 years, 2 were aged 18-24 years, and 2

were aged 35-44 years. In terms of ethnicity, 4 identified as Asian, 4 as African American, and 2

as Hispanic. Regarding educational attainment, 4 held bachelor’s degrees, 3 held master’s degrees,

1 held a doctorate degree, 1 had a high school diploma, and 1 did not possess a formal degree. In

terms of household income, 3 participants had incomes ranging from 25,000 USD to 50,000 USD,

3 had incomes ranging from 50,000 USD to 100,000 USD, 2 had incomes below 25,000 USD, and 2

had incomes exceeding 150,000 USD. Among the participants, 6 were clinically diagnosed, 2 were

self-diagnosed, 1 was not diagnosed, and 1 preferred not to disclose their diagnostic status.

Data analysis

The interviews were audio-recorded. Two researchers from the team were present during the inter-

view and took detailed notes of their involvements and comments. Subsequently, the audio recordings

were transcribed and anonymized by two authors. The analysis comprised two phases. Initially, after

becoming familiar with the data, we initiated the first phase by generating over 30 open codes to

capture essential concepts from the participants. The relatively high number of open codes aimed to

meticulously capture the nuanced insights within each discussion and was subsequently significantly
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reduced through the processes of memoing and clustering (200; 147). In the subsequent phase of

analysis, we utilized a constant comparison method, specifically operationalized as affinity mapping,

to memo and cluster the codes. This involved comparing each open code to others, positioning

them based on their affinity to emerging themes and clusters, and exploring relationships between

these themes. The ongoing process of constant comparison and collaborative discussions among the

authors, who were domain experts, ensured the refinement of themes, resulting in a comprehensive

and coherent representation of the data. Ultimately, a clear narrative was crafted to convey the

identified themes, substantiating the findings with illustrative quotations and examples.

Data Integrity and Ethical Considerations

Considering that the discussion revolved around sensitive issues, we made sure to carefully consider

the ethical implications of our work and to protect the rights of the participants. All sessions

were recorded with participants’ consent. The data was anonymized, with each dataset assigned

a random code number in place of any personal identifiers such as participants’ names or other

identifying information. The study was approved by the Institutional Review Board (IRB) of the

authors’ institution.

5.5 Results

Our analysis unfolded in three main stages. Firstly, we compared user needs with expert criteria

within the app evaluation framework to identify commonalities. Next, we presented the discrepancies

on the same criteria between user requirements with established evaluation criteria. Finally, we

pinpointed gaps in the app evaluation frameworks from the user’s perspective.

5.5.1 Similarities Between User Needs and Expert Criteria in App Evaluation

Framework

In this section, we will provide a brief overview of the categories that app evaluation frameworks

can effectively incorporate to meet user requirements. Given that these metrics are well-established

and readily available in existing frameworks, our analysis will be concise.

Recommendations for Use/ target audience

Target audience and supported intervention techniques are crucial considerations when choosing

a MMHA. Both PsyberGuide and the MIND framework emphasize the importance of providing

information regarding the target audience and recommended use. They offer detailed breakdowns of
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the intervention techniques utilized by MMHAs, such as mindfulness, symptom tracking, goal setting,

and reframing negative thoughts, as well as the mental health concerns they support, including

depression, anxiety, stress, and sleep disorders. These frameworks feature user-friendly interfaces

with filter criteria, allowing users to select MMHAs based on their preferences for intervention

techniques and targeted mental health concerns (One Mind PsyberGuide; 65) Previous literature

also underscores the significance of these factors. Haque et al. and Thach et al. have highlighted the

importance of understanding the target audience and intervention techniques, recognizing their role

in effective mental health care (112; 259). Additionally, research by Koh et al. found that supported

conditions are among the most preferred criteria identified by users in their surveys (152). Therefore,

as essential metrics in the design of app guidance tools, these categories are crucial considerations,

with both experts and users in agreement on their importance.

Ease of use and user experience:

Ease of use is a critical factor in the effectiveness of MMHAs, as it significantly impacts users’ ex-

periences and engagement levels. PsyberGuide and MIND framework both recognize that MMHAs

should prioritize ease of use by ensuring intuitive navigation, smooth performance, and minimal

disruptions from advertisements (194; 161). Customizability features should also be incorporated to

allow users to personalize their experience and maintain control over their privacy settings. Clear

instructions and user-friendly design elements are essential to enhance usability and promote en-

gagement with MMHAs for effective mental health support (194; 161).

Kabacinska et al. found that Users commonly report that MMHAs should be intuitive and straight-

forward to navigate, with features easily accessible without extensive effort (136). For instance, par-

ticipants in various studies noted that apps described as “very easy and simple” to use were preferred,

with navigation that did not require significant effort to locate features (136; 16). Additionally, the

performance and efficiency of MMHAs are paramount, with users expressing reluctance to use apps

with technical issues such as glitches or slow loading times. Participants universally agreed that they

would not continue using an app with bugs or performance issues, highlighting the importance of

smooth and reliable app performance. Moreover, the presence of advertisements within MMHAs can

negatively impact usability, particularly if they disrupt the user experience with intrusive pop-ups

or take over the entire screen. While participants understood the necessity of advertising for app

developers, they emphasized the need for ads to be relevant and non-intrusive, suggesting that ads

tailored to mental health needs or local services could be more acceptable (112; 129). Hudson et al.

found that customizability emerged as another key aspect of ease of use, with participants valuing
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the ability to personalize settings within the app to better suit their preferences and needs. This

includes options such as customizing colors and avatars, as well as adapting the app to specific user

requirements. Participants also emphasized the importance of clear instructions within the app to

aid navigation, particularly for more complex features. Moreover, the ability to customize notifica-

tions and control access to personal information within the app were identified as important features,

allowing users to tailor the app to their individual preferences and privacy concerns. The consensus

among both experts and users is clear regarding the criteria for app evaluation and assessment tools.

Accessibility

MIND’s framework integrates offline usability, functionality, and accessibility features within its

initial level, recognizing their significance as fundamental components of access. These attributes

are pivotal for ensuring that individuals with diverse needs, including those with limited internet

connectivity or disabilities, can effectively utilize mental health apps (161). Similarly, PsyberGuide

emphasizes comparable criteria, such as considering the cognitive challenges associated with access-

ing app features (194). Prior literature also underscores the multifaceted nature of accessibility,

encompassing factors like app affordability, language options, and accommodations for users with

sensory impairments (136). Furthermore, the ease of app registration and account creation is crucial

for facilitating user engagement (112). Ensuring accessibility is not only a prerequisite for app usage

but also aligns with principles of inclusively and equitable access to mental health resources. By

assessing the presence of these features, both MIND and PsyberGuide contribute to fostering a more

accessible and user-friendly landscape for mobile mental health applications.

Engagement challenges and effectiveness

Engagement and effectiveness are fundamental criteria integrated within both the PsyberGuide

and MIND frameworks, reflecting their significance in evaluating mobile mental health applications

(MMHAs). PsyberGuide categorizes this aspect as a ”qualitative review of program efficacy,” offering

a comprehensive assessment of effectiveness through expert evaluations (One Mind PsyberGuide).

Additionally, PsyberGuide provides a quantitative summary of user experience, capturing insights

into engagement levels (194). Conversely, MIND evaluates engagement through criteria focusing

on various intervention techniques aimed at maintaining user commitment, such as peer support,

gamification, motivational quotes, and multimedia content (65). Prior literature underscores the

importance of providing information on engagement and effectiveness to build trust among users

regarding MMHA efficacy. By incorporating these criteria, both frameworks contribute to enhancing
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transparency and aiding users in selecting MMHAs that align with their engagement preferences and

effectiveness expectations (259; 152).

5.5.2 Discrepancies Between User Needs and Expert Criteria in App Evalua-

tion Frameworks

In this subsection, we explore the elements highlighted by existing app evaluation frameworks, such

as PsyberGuide (One Mind PsyberGuide) and MIND (65), which, despite their emphasis, do not

always meet user needs or facilitate the app selection process effectively. We begin by outlining

the evaluation criteria utilized by these frameworks, followed by identification of the gaps in these

criteria from the standpoint of user experiences, as evidenced in previous studies. For each identified

gap, we propose further considerations that should be included in a comprehensive app evaluation

framework to better align with user expectations and requirements.

Inclusiveness of content across diverse demographics

As smartphones become ubiquitous, Mobile Mental Health Applications (MMHAs) are proliferating

across diverse cultural and demographic groups. However, the rapid expansion prompts an impor-

tant inquiry: are MMHAs suitable for users from varied backgrounds? Ramos et al. identified a

deficiency in existing app evaluation frameworks, notably the absence of diversity, equity, and in-

clusion variables (224). This gap may hinder app-based interventions’ ability to reach marginalized

communities and could potentially exacerbate disparities. Haque et al. highlighted users’ confusion

over MMHAs’ failure to tailor interventions for different age groups, revealing a generational gap

that undermines effectiveness (112). Additionally, Hudson et al. demonstrated users’ desire for

personalized insights tailored to their mental health needs (129). In our research, we found that

PsyberGuide introduced the concept of “appropriateness of content” to assess an app content’s suit-

ability through expert opinions (194). However, it overlooks nuances regarding whether MMHAs

incorporate diversity, equity, and inclusion variables. Emphasizing cultural competence and gender

inclusivity within app evaluation frameworks is essential to assess whether individuals from diverse

cultural and demographic backgrounds feel supported and included when using these applications.

This necessitates assessing whether content:

• Respects and accurately reflects diverse cultural values and beliefs.

• Offers support and resources tailored to specific cultural needs.

• Employs inclusive language that avoids bias and stereotypes.
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Figure 9: Research evidence considered in the frameworks: PsyberGuide (left) and MIND (right)

• Provides gender-neutral or gender-affirming options and interventions.

Scientific evidence for effectiveness

Both the PsyberGuide and MIND evaluation frameworks emphasize the importance of incorporating

a scientific foundation as one of the criteria for assessing MMHAs (194; 161). PsyberGuide rates

an app on a scale from 3 to 0 based on strong to no research studies on app evaluation. MIND

incorporates answers to three yes/no questions related to clinical foundation (see Fig. 9) (194; 161).

However, from the users’ standpoint, many users are uncertain whether these criteria are adequate

for determining effectiveness. Koh et al. observed a lack of empirical support for the long-term

efficacy of these interventions, as most studies concentrate on short-term results (152). Alqahtani

et al. discovered that users find reassurance in hearing about positive real-world experiences from

other users, suggesting that in addition to quantitative rating, evaluation frameworks should also

include qualitative findings (e.g., positive comments from study participants) (16).

Merely considering short-term scientific experiments conducted behind the scenes may not provide

a comprehensive understanding; thus, evaluation frameworks can instead concentrate on aligning

user expectations with clinical evidence. This shift in focus requires:

• incorporating user-reported outcomes and real-world data alongside traditional scientific mea-

sures,

• including user-friendly summaries of clinical evidence within the app or evaluation framework,

• prioritizing studies that assess long-term efficacy and generalizability to real-world contexts.

Cost transparency

Existing frameworks typically address cost, indicating whether an app is free or offers paid versions.
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While frameworks like MIND explore into subscription and purchase options (161), crucial details

remain confusing. This limited transparency significantly impacts user adoption, particularly for

individuals with lower socioeconomic backgrounds who seek affordable alternatives to traditional

therapy. Research by Haque et al. highlights user dissatisfaction when they are required to enter

personal information only to discover that most app functionalities are locked behind a subscription

model. Users require clarity on what features are freely accessible, what necessitates payment, and

if the cost aligns with the service’s value proposition (112).

To empower informed decision-making and ensure accessibility, MMHA evaluation frameworks must

move beyond a simplistic free/paid label by:

• Justifying detailed app costs: Provide a rationale for the app’s pricing, detailing develop-

ment costs, ongoing maintenance expenses, and the value proposition offered to users.

• Unveiling the “Freemium” landscape: Many apps employ freemium models with lim-

ited free features. Frameworks should disclose these constraints and clearly outline features

accessible in the free version, including update frequency and limitations.

• Expanding the cost conversation: Users consider factors beyond the initial price tag, such

as health insurance coverage, post-subscription charges, in-app purchases, unexpected fees,

etc. Transparency regarding any potential fees should be explicitly mentioned upfront.

App integrity beyond organizational credibility

The MIND app evaluation framework introduced a criterion known as “developer types,” aimed

at informing users about the entities behind the app’s development, such as government agencies,

for-profit, or non-profit organizations (161). The intention behind this introduction is to build trust

among users. However, users have expressed that providing additional information about organiza-

tional credibility would be more beneficial. Alqahtani and Orji et al. identified two crucial factors

for earning user trust (16). Firstly, ensuring that the application undergoes regular updates and

offers fresh content can reduce attrition rates. Users appreciate seeing new features like medita-

tions, activities, backgrounds, pictures, quotes, and dashboard updates regularly, as it suggests the

app remains interesting and engaging. Secondly, having responsive customer support is essential

for users, as they expect quick and communicative assistance with their concerns (16). The in-

tegrity of the app and the credibility of the organization are closely intertwined. Users with mental

health concerns rely on certain intervention techniques, and if the app breaks or fails to maintain

their established lifestyle, it can be detrimental. To effectively address these considerations, MHA
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Figure 10: Privacy policy considerations in the frameworks: PsyberGuide (left) and MIND (right)

evaluation frameworks should be expanded to incorporate the following:

• App update frequency and content freshness: This may include the regularity of new

feature introductions, focusing on examples relevant to user needs, such as meditation practices,

activity types, and interface enhancements.

• Customer support responsiveness: Response times, communication effectiveness, and

problem resolution rates would inform users about the level and quality of support available.

• User-reported experiences of app integrity: Gathering data on app functionality, sta-

bility, and potential disruptions to established routines could provide valuable insights into

real-world app performance.

Beyond privacy policies

Privacy and security are essential criteria found in every app evaluation framework, including Psy-

berGuide (One Mind PsyberGuide) and the MIND framework (65). PsyberGuide goes further by

not only providing expert opinions on policies but also offering quantitative ratings of various sub-

categories related to privacy. These include aspects such as whether the privacy policy describes

information storage and sharing procedures, whether encryption or de-identification of data is im-

plemented, whether pin entry or log-in processes are available for accessing user data, and whether

users can delete entered information. Similarly, the MIND framework includes criteria related to

the presence of a privacy policy, data sharing practices, and the option for users to opt out of data

collection (Figure 10) (194).
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Both frameworks offer comprehensive insights into the privacy policies of different mobile mental

health applications (MMHAs). However, analyzing these policy recommendations requires a level of

data literacy that some users may not possess. Additionally, given the global distribution of apps,

it can be challenging to determine the applicability of these policies and whether they align with

users’ rights. Privacy policies established in one region, such as Europe’s General Data Protection

Regulation (GDPR) (? ), may not necessarily meet the standards of users in other regions like the

United States.

In light of these challenges, it is crucial to consider not only the existence and strength of privacy

policies but also how users perceive their safety and security while using MMHAs. For instance,

Haque et al. found that regardless of the presence of privacy policies, some users may still feel

unsafe or violated while using certain MMHAs. Users may also express concerns about providing

unnecessary personal information or granting permissions to certain features of their phones, which

can make them feel vulnerable (112).

Therefore, in app evaluation criteria, a more holistic approach to incorporate insights into how users

feel while using these apps can be adopted by:

• In-depth analysis of negative reviews: By qualitatively analyzing and presenting sum-

maries of negative privacy-related reviews, MMHA evaluation frameworks can provide a nu-

anced understanding of whether users feel vulnerable or insecure while using a particular

application.

• Contextual considerations: Recognizing diverse user experiences demands considering lo-

cation, cultural background, and legal environment when interpreting reported experiences.

5.5.3 Missing Criteria in Existing Frameworks: User Perspectives

Our analysis of literature on user requirements and consumer reviews revealed crucial considerations

missing from current mental health app evaluation frameworks. This subsection highlights these

unmet user needs, advocating for their inclusion to bridge the gap between existing frameworks and

real-world user experiences.

The capability of providing emergency support

Incorporating an evaluation criterion focused on emergency support provision within mobile mental

health app frameworks is imperative due to the critical role it plays in aiding individuals during

mental health crises. These features serve as lifelines during moments of vulnerability, offering users
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reassurance and assistance when they need it most. Koh et al. mentioned by assessing whether

an app provides comprehensive crisis-related information, including guidance on managing acute

symptoms and accessing emergency services, users can ascertain the app’s preparedness to address

urgent mental health needs. Additionally, haque et al. found that the capability of these apps to

assist users in creating personalized crisis plans enhances individuals’ sense of agency and control

over their mental health care (112). Furthermore, Alqahtani and Orji et al. found that users

appreciate the ability to store family contacts for crisis communication ensures that users have

immediate access to their support networks during times of distress, fostering a sense of connection

and security (16). Moreover, apps that facilitate seamless connections with professional help services

enable timely intervention and access to specialized care when required, potentially averting crises

and promoting recovery. Furthermore, the inclusion of self-care tools within these apps equips users

with practical strategies to manage their mental health autonomously, promoting resilience and

coping skills (152; 16). Finally, apps that incorporate crisis detection mechanisms can provide early

intervention by identifying signs of distress and prompting users to seek support proactively (152; 16).

In essence, by evaluating these emergency support-related criteria, users can make informed decisions

about which apps align best with their individual needs and circumstances, ultimately enhancing

their ability to manage their mental health effectively and promoting overall well-being.

Therefore, app assessment and evaluation tools must be adapted to incorporate whether they en-

compass the following factors regarding the ability to provide emergency support.

• Emergency support: Apps must offer comprehensive crisis-related guidance and facilitate

access to emergency services by offering offer comprehensive crisis-related guidance and facil-

itate access to emergency services. Including self-care tools equips users with strategies for

managing mental health independently as well.

• Seamless Professional Connections: Apps should enable seamless connections with family

members and professional help for crisis communication fosters a sense of connection and

security.

Community and social support

The consideration of community guidelines and social environment within the app evaluation frame-

work is paramount as it significantly influences users’ experiences and ultimately aids in their se-

lection of a suitable mobile mental health application. Alqahtani and Orji showed that community

guidelines serve as the backbone of user interactions within the app, shaping the overall social en-
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vironment and setting the tone for engagement (16). By examining community guidelines, users

can gain insights into the platform’s approach to moderating user behavior and fostering a safe and

supportive online community. Haque et al. found some key factors from user review analysis such

as the level of moderation strictness and the presence of moderator bias, provide valuable indica-

tors of the platform’s commitment to maintaining a positive and inclusive social environment (112).

Users seek reassurance that they can engage with the community without fear of discrimination or

predatory behavior, emphasizing the importance of feeling safe and respected within the app’s social

space. Furthermore, assessing the attitudes and values prevalent within the community offers users

valuable information about the overall tone and culture of the platform beyond the written guide-

lines, enabling them to gauge whether it aligns with their values and preferences. By considering

community guidelines and social environment as integral components of the evaluation framework,

users are empowered to make informed decisions about which apps are suitable to foster a supportive

and inclusive online community conducive to their mental well-being.

To offer a overview of the community and social support, app guidance tools should incorporate the

following metrics to provide users with a comprehensive understanding of a particular MMHA.

• Community Guidelines: Serve as the foundation of user interactions within the app, shaping

the social environment and engagement tone.

• Moderation Standards and Bias: Indicate the platform’s commitment to maintaining a

positive, inclusive atmosphere, gauged by the level of moderation strictness and absence of

bias.

• Safety and Respect: Assurance of engagement free from discrimination or predatory behav-

ior, underscoring the need for a safe, respectful space.

• Attitudes and Values: Insight into prevalent community attitudes and values beyond writ-

ten guidelines aids users in aligning with their preferences.

Sensitivity towards vulnerable population

Individuals experiencing various mental health concerns are often considered vulnerable, requiring

precise care and intervention techniques to facilitate effective recovery. Mishaps or ineffective tools

can have detrimental effects, potentially exacerbating their condition or leading to serious conse-

quences. As Haque et al. highlight, “one-size-fits-all” interventions can backfire, causing distress

for certain individuals (112). App evaluation frameworks must prioritize sensitivity towards diverse
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populations,including military veterans (consider specific needs related to PTSD, combat stress, and

reintegration challenges), parental populations (address unique anxieties and pressures specific to

parenthood), minors (ensure age-appropriate language, content, and safety measures), and others

(include diverse groups like LGBTQ+, individuals with disabilities, and specific cultural consid-

erations) (224). Certain vulnerable populations may be hesitant to share personal information or

may not respond well to specific intervention techniques. Consequently, the evaluation framework

should comprehensively outline how sensitive it is to the needs of these groups, empowering users to

make informed decisions about selecting a MMHA that best caters to their unique requirements. By

enhancing awareness of the nuances surrounding vulnerable populations, the evaluation framework

can better serve diverse user bases and contribute to more inclusive and effective mental health care

provision. To summarize the needs for vulnerable population, App evaluation frameowrk needs to

consider following two categories -

• Sensitivity to Diverse Populations: Evaluation frameworks must prioritize sensitivity

towards various vulnerable groups, including military veterans, parental populations, minors,

LGBTQ+ individuals, those with disabilities, and specific cultural considerations.

• Tailored Intervention Techniques: Certain vulnerable populations may require customized

intervention techniques and privacy measures, necessitating an evaluation framework that

outlines its sensitivity to these needs.

The efficacy of AI tools

The advent of AI tools has revolutionized intervention techniques in MMHAs, offering customized

and personalized features such as journaling, mindfulness exercises, symptom tracking, and goal

setting. A recent trend in AI implementation is the introduction of chatbots, which emulate human

conversation and provide tailored intervention suggestions while serving as conversational compan-

ions. However, despite their potential benefits, Haque et al. have highlighted limitations in these

chatbots’ interaction capabilities, potentially fostering over-reliance and social conservatism among

users, and hindering their ability to provide emergency support (112). Given the limited evidence

supporting these interventions, it is crucial for users to understand both their potential benefits and

limitations. Managing users’ expectations is essential, as evidenced by Haque et al.’s findings (112),

which suggest that by tempering expectations, these tools can offer more accessible and affordable

mental health care. Consequently, the app evaluation framework should provide comprehensive in-

formation regarding the efficacy and limitations of AI-based intervention tools. By equipping users
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with this knowledge, they can make informed decisions about whether these tools provide the level

of support they seek in an MMHA, ultimately enhancing their mental health care experience.

In summary, the following metrics are crucial in the guidance framework to ensure users can make

a consistent choice.

• AI Intervention Techniques in MMHAs: Transperancy is expected where AI intervention

tools are being used in intervention techniques with name and details of the intervention

techniques.

• Understanding Benefits and Limitations: Users must be provided with a total picture of

the potential benefits and limitations of AI-based intervention tools to manage expectations

effectively.

Clear guidance and education

Through user review analysis, Haque et al. found that users highly value MMHAs that offer clear

guidelines on app usage. They appreciate educational content provided by MMHAs, which helps

them understand the efficacy of intervention techniques and why they are used (112). Similarly,

Hudson et al. found that users appreciate informative content, such as articles and blog posts,

within MMHAs, particularly those addressing symptom management and coping strategies for anx-

iety and depression. (129) This educational material enhances users’ understanding of their mental

health, providing both insights into anxiety and stress and a more technical understanding of these

conditions. Alqahtani and Orji et al. also noted that providing education on mental health concerns

and intervention techniques increases user engagement (16). Therefore, including clear guidelines

and educational content in MMHAs is crucial for attracting and retaining users. Hudson et al.

revealed that users valued engaging exercises and courses that prompted introspection and thought-

provoking insights. Specific information on mental health status and coping strategies for adverse

experiences was well-received. Guided journeys aided in identifying and addressing negative thought

patterns, ultimately reducing feelings of anxiety and low mood. Users appreciated both coping ex-

ercises and the knowledge provided, which helped them understand and manage their anxiety effec-

tively (129).Considering these factors as criteria in the app evaluation framework would facilitate

informed decision-making among users, ensuring they select MMHAs that meet their needs effec-

tively. Hence, App evaluation framework needs to be designed to include these factors, facilitating

informed decision-making among users in selecting effective MMHAs.

• Presence of clear guidelines on app usage to enhance user understanding of intervention tech-
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niques and

• Availability of informative content such as educational materials, articles and blog posts ad-

dressing symptom management and coping strategies for different mental health concerns.

Integration With daily life and impact on well-being

Our analysis found that users appreciate the fact how easily the interventions through MMHAs can

be integrated with daily life and how much impact it can be on well being. Hudson et al. found that

Well-being apps offer support to users throughout the day and across various locations, allowing

for convenient scheduling according to individual preferences. Users appreciate features like specific

meditations tailored for different times of day and content addressing their specific life circumstances,

such as coping with challenges like the COVID-19 pandemic (129). While some users value the

brevity of exercises, making them suitable for busy lifestyles, others find the time commitment

unsustainable for long-term use. They also found that users appreciate the information to know

that these MMHAs has brought positive changes in other users’ well-being, such as experiencing

reduced anxiety levels. According to Thach et al., users highlighted several factors associated with

their well-being that influenced their perceptions of mental health apps (MMHAs). These factors

include whether the apps contribute to feelings of happiness, positivity, self-awareness, calmness,

focus, relaxation, motivation, mindfulness, and emotional control among users (259). Users also

prioritize whether the apps enhance mood regulation, provide a sense of control over their lives,

promote organizational skills, and increase awareness of mental health status. Furthermore, users

value apps that help alleviate feelings of loneliness by fostering a sense of connection and support.

Overall, users’ experiences with MMHAs are characterized by positive emotions and an enhanced

sense of mental well-being, which can serve as motivation for others to use these applications. Based

on the preceding discussion, the following factors should be incorporated into app guidance tools.

• Time commitments: The anticipated duration necessary to complete various intervention

techniques and their compatibility with hectic schedules.

• Promoting positive life-styles: users prioritize whether apps contribute to mood regulation,

provide a sense of control over their lives, promote organizational skills, and increase awareness

of mental health status.

Healthcare coordination

In certain instances, individuals utilize MMHAs as a supplementary support system alongside con-



130

ventional and formal treatments they receive. For example, clinicians may prescribe exercises to

reframe negative thinking, track symptoms or goals, encourage journaling, or promote meditation,

and MMHAs have demonstrated efficacy in facilitating these practices. Kabacińska et al. observed

that users value the integration of MMHAs with the professional help they are receiving, appreciating

the coordinated approach. However, users also expressed concerns regarding the sharing and extent

of data, emphasizing the importance of user control in this regard (136). Similarly, Haque et al.

noted that users appreciate the seamless transfer of information between healthcare providers and

the MMHAs they utilize (112). Ensuring healthcare coordination, transparency, and user control

over data sharing are essential factors for users to make informed decisions and maintain consistency

in their mental health management. The following information should be conveyed to users to help

them comprehend the capabilities of a specific MMHA in facilitating seamless coordination with

healthcare providers.

• The integration capabilities of MMHAs with professional help, appreciating a coordinated

approach to mental health management.

• Concerns regarding data sharing and user control over personal information, emphasizing the

need for transparency and user autonomy in this aspect.

subsectionFindings

5.5.4 Strategies for finding MMHAs

In our investigation into the mental model of Mobile Mental Health Application (MMHA) users,

we’ve found numerous pathways through which individuals come to know about these apps.

Online search and app marketplace

A large number of users rely on Google searches to explore options tailored to their specific needs.

Once they compile a shortlist of recommendations, they typically take a glance at the descriptions

provided in app stores to gain insights into each application’s functionalities. This involves under-

standing the mental health symptoms addressed, the types of interventions or therapies offered, and

how these align with their individual requirements. It’s evident that users’ needs vary considerably

depending on their circumstances. Some seek calming videos, others prioritize access to professional

therapy, while some are focused on symptom tracking and desire tailored activities like mindfulness

or meditation.

“ I look at the Play Store comment section where the people answer after from after first



131

and second comment after three or four comments. There were I think people did really

actually give actual comments so I follow them. And based on the star rating, I think I

first approach to my first step. - P002”

Furthermore, our research underscores the significant role of visual elements in users’ decision-

making processes regarding MMHAs. To evaluate an app’s suitability, individuals often scrutinize the

screenshots provided, assessing factors such as visual appeal and ease of use. This visual exploration

serves as a crucial determinant in their ultimate selection process, influencing whether they opt for

a particular MMHA or continue their search elsewhere.

Recommendations from friends and family

Another way users discover specific applications is through recommendations from friends and family.

Our study participants shared that during discussions about their mental health concerns, loved ones

often shared their own experiences with MMHAs and suggested suitable options. Notably, these rec-

ommendations are especially valuable when users seek an application tailored to their demographic

characteristics, such as gender, age, ethnicity, or nationality. Such personalized endorsements play

a crucial role in fostering trust and confidence in the recommended MMHAs.

“For example, I have a *MH* app that I **. So I think I need that app. I’m dependent

on that. app. So at first I tried to figure out which app is the best. And then some of

my friends suggested that this app you you are using this but I’m using that one and this

one is really good. so I go for it” - P001

Recommendations from mental health professionals

Moreover, users highly regard recommendations from mental health professionals, such as psychia-

trists or psychotherapists. Participants disclosed that these professionals, equipped with a wealth

of knowledge about mental health issues and adept at assessing individual situations, offer practical

and beneficial suggestions. Additionally, users place significant trust in the judgment of these pro-

fessionals, which in turn encourages them to take the next step towards utilizing the recommended

MMHA. However, it’s important to note that both personal and professional recommendations are

contingent upon access to these support systems. Accessibility to such networks plays a pivotal role

in the effectiveness of these recommendations.

“ If psychotherapist or psychiatrist or someone who can help you professionally also

recommend you this app that this when I am not around or when you are feeling or
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you’re feeling confused, you can go to this app and take help from” - P006

Through social media

Finally, our research uncovered the significant impact of social media in shaping users’ decisions to

adopt specific MMHAs. Participants disclosed that extensive advertising and marketing efforts for

particular MMHAs played a pivotal role in piquing their interest and prompting them to ”give them

a try”.

“So I looked in the internet, to any app, which can help me to refocus my thinking and

keep me calm in maybe some sort of music or, or any idea or guidance so I started them,

and then some recommendation came and also after that, now this is as it is the social

media age. So after that, so many ads were coming in my Facebook and Instagram.

These are the apps you can use to help yourself. So I chose them. Some of the apps were

really repetitive, repetitive. Very much so kind of they were pushed, they were pushing

me to download and try one. So I downloaded at first maybe comm app and I found it a

little bit helpful” - P004

Furthermore, users also discovered various MMHAs through online communities and groups, such as

Facebook groups, Reddit, and Quora. Several participants mentioned actively engaging with these

communities aligned with their preferences to explore diverse recommendations and gain insights

into real-life experiences and use cases of MMHAs. By leveraging these platforms, users sought

not only recommendations but also sought genuine opinions and firsthand accounts to inform their

decision-making process. This illustrates the multifaceted role of social media in both introducing

users to MMHAs and facilitating informed choices through community engagement.

“I asked about the apps in Reddit and some comments were suggesting me that you can

go through these apps people who use them or have already have experience on them. I

have seen their comments and and also, before downloading the app” - P006

5.5.5 Potential of user reviews

Our research uncovered the potential of user reviews within app marketplaces to foster trust and

credibility among users. Moreover, they serve as critical tools for evaluating various aspects such

as privacy, safety, cultural and gender appropriateness, and cost-effectiveness. Lastly, participants

emphasized the significant role of user reviews in determining their decision to adopt a particular

app, empowering them with greater control over selecting a suitable MMHA.
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Establishing trust and credibility

Our study participants highlighted the pivotal role of user reviews in fostering trust and credibil-

ity regarding specific MMHAs. They emphasized that user reviews serve as credible sources where

genuine user experiences are shared, offering valuable insights into the real-life utility of these appli-

cations. Participants perceive user reviews as trustworthy channels for accessing authentic use cases

from other users.

“I see how other people love experience. Then I download the app. Okay. Then use it.”

- P008

“I feel like in a lot of the apps that I do like if I see a review saying that like they

have stayed consistent and stuff like that. That’s usually like a plus for me. Sometimes

like Oh, go through the reviews and see like, Oh, they’ve changed their entire model like

everything is different and then I’ll probably stay away from that.” - P002

Interestingly, our participants indicated that, in most instances, they do not actively seek scientific

evidence supporting these applications, either by choice or due to the absence of such information

upfront before downloading. Moreover, they often lack clarity on what constitutes scientifically

evident measures for an MMHA. In such scenarios, participants noted that relying on user reviews

helps them establish credibility and confidence in the efficacy of the application. One participant

aptly remarked that if an MMHA proves effective for six other users, it’s likely to work for them

as well, underscoring the significance they attribute to collective user experiences. This highlights

the reliance on peer feedback as a crucial determinant in decision-making processes surrounding

MMHAs.

“Okay, oh, I do that on my own actual research ... Yeah. So for me I would say depends

amounts of users. You know, check the reviews and check the futures of these apps.” -

P005

Communicating crucial information about MMHA

User reviews can provide valuable information to users, making the decision-making process easier.

Some specific cases illustrate this potential.

Our study participants disclosed that while they highly prioritize privacy and regard it with utmost

seriousness, they often find it inconvenient to thoroughly review privacy policies. Instead, they opt

to rely on user reviews to navigate the privacy and safety aspects of an application. In doing so, they
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specifically look for feedback from other users regarding concerns such as the extent of information

collected, the overall safety of usage, and whether the application is perceived as violating privacy

rights.

“reading the terms and conditions and the privacy policy would be out of convenience,

just don’t do it, because it seems kind of long process to go through, like, sort of like a

legal document to go through.” - P007

“typically I don’t read policies ... I usually just read the reviews and then download it” -

P002

Participants noted that user reviews serve as a valuable resource for understanding the privacy

implications of an MMHA. They pay close attention to insights shared by fellow users regarding any

perceived overreach in data collection, potential risks to personal information, and overall adherence

to privacy standards. By considering the collective experiences and observations of other users,

participants aim to make informed decisions regarding the privacy implications of using a particular

MMHA. This highlights the significance of peer feedback in supplementing traditional privacy policy

assessments and shaping users’ perceptions of privacy and safety within the digital landscape.

Our research also uncovers certain information that may not be readily apparent in app descriptions

or expert opinions, such as whether a particular app caters to specific demographics. Our participants

emphasized the importance of understanding whether an app is suitable for different genders, ages,

or cultural backgrounds. They highlighted the significance of gender and ethnic appropriateness to

ensure that these apps are better tailored to meet individual needs.

“Every culture is kind of different from another. So they’re the people of that culture.

They also vary their mental outbreaks are very different one another.” - P004

“different different ethnic groups, experience, you know, different treatments and so, that

itself can contribute to more stress just from a socio cultural perspective. And as such, I

think it’s important to, you know, cater to, you know, different people of color as well.”

- P003

When asked where they could find this information, participants indicated that the primary source

is community feedback or user reviews. Learning about the experiences of users from similar demo-

graphics instills confidence in new users to proceed with downloading and utilizing the app for their

recovery journey. This highlights the value of peer experiences in providing insights into demographic
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suitability and enhancing user trust in the effectiveness of mental health apps.

Another significant aspect highlighted by participants is the cost versus usability tradeoff, which

they glean from user reviews. They emphasized that while they recognize the inevitability of paying

for certain applications, they are willing to do so if the app offers genuine value and can positively

impact their mental health.

“ If that is the monthly or yearly subscription, I think I will go for the for the next

paying portion because it’s about my mental health health and as it is helping me to gain

my sense. So why wouldn’t I happy to spend few money on it? Right.” - P004

Now, they stressed that the only way to ascertain whether an app meets their expectations in relation

to the cost is through user reviews. Additionally, participants noted that user reviews can alert them

to any hidden fees or unexpected costs associated with an application.

“I try to see (in user reviews) if there are any hidden fees, that’s all.” - P006

In essence, user reviews have the potential to convey information to new users that delves deeper

than the surface-level cost visible in the app marketplace. By providing insights into the actual

usability and value proposition of an app in relation to its cost, user reviews empower users to make

informed decisions regarding their investment in mental health resources.

Reinforcing decision-making process

In the second phase of our interview study, we presented our participants with actual user reviews

categorized by the ChatGPT API into three main categories: cost, privacy, and ease of use. These

reviews were documented in Table 10. Our objective was to understand our participants’ perspectives

upon encountering such reviews and how it might influence their decision-making process regarding

whether to download the application in question.

Interestingly, we observed that these reviews played a pivotal role in aiding participants’ decision-

making processes regarding app download. In each case, participants were able to identify specific

aspects of the reviews that significantly contributed to their decision. For instance, Participant P007

highlighted how initially, the subscription cost seemed reasonable, but upon reading user reviews, it

became apparent that crucial features were locked behind a paywall, leading them to reject the app.

“ it doesn’t seem like that it’s too expensive to have a subscription to the app itself. But

if everything is beyond a paywall, then I don’t think I questioned the ethics of the app

and the developers themselves.” - P007
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Categories Review number User reviews categorized by ChatGPT API

Privacy
UR001

“Ok so as a teenager its like really good to have a daily journal especially
bc u can keep track of how ur doing on some days and u can keep track of
how ur health is on this app too. Only complaint is that I have to have a
premium subscription to get a pin number lock on the app?? It shouldn’t
be like that. If I don’t want my cousins or nephews and nieces or anyone
looking at this I would have to pay? Its not fair. PLEASE whoever works
for this apps company let the password feature be unlocked for people
without a subscription. Privacy is a very important thing and as I said,
we should not have to pay for our own privacy.”

UR002
“I don’t like apps that ask personal information and then have to
link them to an email account. It’s too stressful- no privacy- when
it asked for my email I deleted it- never found out if it was good or not.”

UR003
“This app collects too much information about me that is not necessary
for me to use their app. Look at their new privacy info in the App Store.
I value my privacy and wish they didn’t collect so much info and use it.”

Cost

UR004

“But once it’s up, almost everything is behind a paywall. If you guys
want to sell a paid app, just do it up front. I know it sounds counter-
intuitive to meditation, but I’d even watch ads before the sessions if
that would help them offset production costs. Super expensive otherwise.”

UR005

“I like it a lot, but I wish I didn’t have to pay for sessions. I have a problem
with sleep, I can’t get enough sleep so, that makes a big impact on school.
I need and want to have a good education. I would buy it but I need money
for other things. In conclusion, it’s good but costs money.”

UR006

“Watch out for the auto renew option, it’s not clear and canceling
subscription was not easy, had to research a little since other services
like Spotify, HBO Now, etc... make it very easy to unsubscribe.DO NOT
TRUST developers that want to keep you engaged at any cost.”

UR007

“I love this app. The daily activities and games help me stay focused and
positive. I went ahead and paid for the subscription after testing out the free
version. For me, it’s worth the cost of a cup of coffee a month for all the
fantastic benefits.”

UR008

“I’m confused what the point of this app is? I know there is a premium
version but i can’t find any features that aren’t locked. Even all of my
recommended mediations, beginners mediations, I’ve scrolled through
every category, all of it is locked. There is literally nothing ti do in the
app if you don’t pay. Why not just charge to download the app. All of
your ads are very nice, but i can’t even do a breathing exercise for free.
By all means charge for your app but I would thing there would be at
least something, anything

Ease of
use

UR009

“App will log you out on its own after inactivity, but you can’t log back
in afterwards. Gives you an error message. Only way to log back in is
to repeatedly uninstall and reinstall the app. What a waste. I was genuinely
enjoying the content I’d gotten to use so far.”

UR010
“You don’t know where to start and there is not a step by step guide. You just
face a lot of videos/audios and will be confused. Not recommended.”

UR011
“I am really loving this app! it’s easy to use and i like that there is a point
system in place because I am a very rewards driven person and that helps
me feel that I truly am making progress.”

Table 10: User reviews categorized by the ChatGPT API were shown to participants.
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Similarly, Participant P001 noted that concerns raised in the reviews regarding excessive data col-

lection and users’ vulnerability made them uncomfortable, ultimately influencing their decision not

to proceed with the app.

“It’s because most of the reviews say that they’re providing more information that the

app developers might not need for this specific app. So it’s very likely that they’re taking

additional information from you. And like not giving you enough privacy for your space.”

- P001

These examples underscore the importance of user reviews in providing valuable insights that may

not be readily apparent from app descriptions or expert opinions. By highlighting real user experi-

ences and concerns, these reviews empower individuals to make more informed decisions about the

applications they choose to integrate into their mental health management routines.

Furthermore, our participants disclosed that they can discern whether the initial set of reviews

is sufficient or if they should explore into more reviews, thus alleviating concerns about making

decisions based on a limited number of reviews. They explained that if they cannot find decisive

factors upon initial review or if they remain unsure about an app, they adopt different approaches.

Some participants, unaffected by a few reviews, opt to try out the application for a trial period or

seek out additional reviews to gain a more comprehensive understanding of the situation.

“I would probably I would probably look for a few more reviews, and then see if the if

there are more good, like positive or not. Because so far, what I’m seeing is that is kind

of like App Usage issue in terms of, you know, the crashing after logging you out after an

activity, that seems like a little bit of a problem. But there are like there is also a positive

point. So I’m looking for like a little bit more positives. And if that was an isolated event

or not. Maybe that’s just happening to that specific person for some reason, or maybe

the device that they’re using. But if it’s if I see a more positive reviews, I would probably

download it. So I would look for some like a couple of more reviews.” - P007

We also observed varied opinions among participants regarding the same set of reviews. While

a particular review might deter one user from proceeding with the app, it might prompt another

user to give the application a try. For instance, Participant P006 expressed frustration about the

inconvenience of the log-in and log-out process (UR009) in a specific app, considering how it might

amplify their mental health concerns.

“we actually appreciate if we don’t have to log in every time you will know and and there
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should be clear instructions about what to do next in the app. You know, if I if I get you

I’ve told you earlier the people actually the people who are used will be using it. They

might be going through a difficult time of his or her life. So actually, we don’t want to

get them more confused about using the app, you know.” - P006

Conversely, Participant P003 indicated that while they would take note of such issues, they would

be willing to wait or check for recent updates or reviews to see if the problem has been resolved

(UR009). They believe that such issues are not deal-breakers as they can typically be resolved by

developers.

Similarly, opinions diverged on other reviews, such as one suggesting the inclusion of video instruc-

tions (UR010). While one participant agreed with the suggestion, another participant downplayed

its significance.

Likewise, when it comes to reviews in the privacy category, opinions varied greatly. Some users

expressed concern about the reviewS (UR002, UR003) that mentioned this app amount of infor-

mation collected by a particular app (e.g., Participants P004 and P001), stating that they would not

feel safe using it. However, a few participants (e.g. P006) acknowledged the necessity for apps to

collect extensive data to provide personalized services, understanding the value of data in improving

service quality.

“Okay, so actually, yes, the first two reviews actually I support with them because you

know, the actual Yes, privacy is the topmost priority, as I’ve said, and they actually

agree with them. Agree with me, I think, but I think to be able to give useful information

on mental health. The mental health, the app has to gather much information, you know,

because when you go to a mental health professional, you know, they ask questions, if, if

the app doesn’t ask questions. If the app doesn’t have enough information there it can.

It can’t give you a proper counseling or proper, you know, helpful information, helpful

feedback.” - P006

In summary, user reviews have the potential to convey crucial information not found elsewhere and

play a vital role in reinforcing the decision-making process by empowering users. They provide

users with agency and control over whether to proceed with an application, ultimately promoting

informed decision-making.
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Figure 11: Images of the initial version of the Web-Based Recommender System for Mobile Mental
Health Applications are displayed. On the right side of the screen, there are descriptions of the
applications, while on the left side, there are lists of pros and cons derived from user reviews through
the ChatGPT API.

5.6 Design a Web-Based Mobile Mental Health Applications Recom-

mender System

For the final phase of the study, we design a pilot version of the web-based mobile mental health ap-

plications recommender system with one application called “Daylio”. Daylio is a mobile application

designed for diary and mood tracking, accessible on both iOS and Android platforms. At its core,

Daylio allows users to log their mood using a five-point scale and optionally jot down accompanying

journal entries. Users can also record their daily activities from a predefined list or create custom

ones. Additionally, the app supports the inclusion of up to three photos with each diary entry. To

encourage regular usage, Daylio employs various techniques such as a daily streak system, push no-

tifications, and achievement rewards. It offers users the ability to visualize their mood data through

graphs and statistics, including a monthly mood line graph and an average daily mood bar chart.

These visualizations are dynamically updated as users input more data.

The web-based tool was constructed using a Flask-based application written in Python. Its front-

end was crafted using HTML. Figures 11 and 12 showcase screenshots of the tool. Starting with the

webpage walkthrough, the initial section displays screenshots sourced from various app marketplaces.

This design choice emerged from our discussions with users, where we learned that visualizations

play a crucial role in forming first impressions. Consequently, we prioritized these visuals at the

top of the page. Following this, a condensed version of the app description, also sourced from app

marketplaces, is provided. Utilizing the chatGPT 3.5 turbo API, renowned for its ability to produce
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Figure 12: Images of the initial version of the Web-Based Recommender System for Mobile Mental
Health Applications are displayed. Here, we can observe a visual layout where user reviews gathered
from online marketplaces and expert opinions sourced from PsyberGuide are displayed together.

concise summaries, we opted for this tool to streamline the process. By leveraging chatGPT 3.5

turbo, we aimed to avoid unnecessary complexities associated with other language models. These

app descriptions serve as a quick reference for users, allowing them to discern the targeted mental

health concerns and prevention techniques offered by each MMHA.

Additionally, a list of pros and cons specific to each MMHA, derived from user reviews through the

chatGPT 3.5 turbo API, is presented. To generate these pros and cons, we segmented 500 user

reviews into chunks and extracted 10 pros and cons from each segment. Subsequently, through an

iterative process, we identified common themes among these pros and cons, ensuring their accu-

racy and relevance. To maintain inter-reliability, manual verification was conducted alongside the

automated process, validating the consistency of results provided by the chatGPT API.

Moving to the second part of the page depicted in Figure 12, user reviews from marketplaces and

expert opinions from PsyberGuide and MINDTools are juxtaposed. Quantitative findings from

expert opinions and qualitative reviews from experts are presented on the right-hand side, while the

most recent marketplace reviews, collected between January 2020 and May 2022, are displayed on the

left-hand side. Additionally, an open-ended search option, accompanied by suggestive tags generated

from the chatGPT API, is provided. By clicking on any of these tags, users can automatically filter

reviews based on specific themes or categories, facilitating ease of navigation and enabling informed
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decision-making.

5.7 Discussion

In this section, we offer insights derived from our analysis regarding the necessity of adopting a user-

centric approach in identifying app evaluation criteria. We also discuss the importance of striking a

balance to present simplified information, aiming to create user-friendly app recommender systems.

Our analysis reveals significant gaps in current app evaluation frameworks like Psyberguide and the

MIND framework, particularly in addressing user preferences and requirements. These frameworks

often overlook the importance of diversity and inclusion, failing to ensure that mobile mental health

applications (MMHAs) are culturally competent, gender-inclusive, and supportive of diverse user

backgrounds. There’s a critical need to shift from focusing solely on short-term scientific evidence

to considering long-term effectiveness, user-reported outcomes, and real-world data. Additionally,

transparency regarding costs, including development expenses, value propositions, and potential ad-

ditional charges, is essential for user decision-making. Users also emphasize the importance of app

integrity, desiring regular updates, responsive customer support, and stability to enhance their ex-

perience. Lastly, while privacy and security are crucial, addressing global privacy law variations and

user safety perceptions is necessary for a more holistic and inclusive evaluation approach. Incorpo-

rating these user-centric considerations can bridge the gap between existing evaluation criteria and

real-world user experiences, ensuring a more effective and inclusive digital mental health landscape.

These findings underscore the critical importance of integrating user perspectives into the design

of app assessment and evaluation tools. Among the limited existing literature addressing how in-

dividuals select MMHAs, Khan et al. suggest that due to challenges related to digital literacy,

collaboration between mental health professionals and primary stakeholders is essential to create

user-centered approaches, particularly in understanding concepts surrounding privacy, security, di-

versity, and inclusion. To ensure user-friendliness, this knowledge must be conveyed in a manner

comprehensible to individuals across varying levels of digital literacy (146). Furthermore, King et

al. emphasize the significance of both clinician and user perspectives in effectively navigating the

landscape of mobile mental health apps, highlighting the need for evaluating each app individually

based on these varied viewpoints (149). Moreover, due to the discrepancies observed in reviews

across rating frameworks, Carlo et al. recognize the importance of standardized behavioral health

app guidance and the necessity of considering user preferences (48). Hudson et al. also found some

variances when contrasting the requirements of professionals and consumers, emphasizing the im-
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portance of platforms considering the perspectives of individuals with mental health issues when

issuing reviews. This will ensure the reviews are highly relevant to those who are most inclined to

utilize mental health applications (129). Given the identified discrepancies and gaps in contemporary

evaluation and assessment tools regarding user opinions and requirements, our analysis underscores

the necessity for successful navigation in app marketplaces and the disparities in consumer ratings.

Prior literature has indicated that the absence of these factors can sometimes lead to adverse effects

(112). Therefore, it becomes imperative to incorporate user opinions and preferences into evaluation

and assessment tools to ensure both safety and user-friendliness. By integrating user perspectives,

these tools can effectively address the nuanced needs and concerns of individuals, fostering a more

holistic approach to app selection and ultimately enhancing the user experience.

The necessity of integrating feedback from both users and mental health experts (such as psychia-

trists, psychologists, and therapists) into a comprehensive MMHA recommender system is evident.

While user reviews are crucial for understanding personal experiences and influencing app selection,

reliance solely on these can be problematic due to the prevalence of misleading reviews in the “wild

west” of the MMHA marketplace, as described by Schueller et al. (194). This underscores the im-

portance of exploring additional methods to gather user perspectives. Our analysis also highlighted

several components crucial from expert opinions and existing assessment tools that are missing from

user perspectives. Moreover, experts like healthcare professionals are used to suggesting suitable

apps to their patients according to their custom needs. Therefore, a user-centric research to build a

nuanced understanding of the aspects that users or experts or both prioritize is required for building

future MMHA recommenders.

To develop a more user-friendly MMHA evaluation tool, it’s essential to understand how individ-

uals choose apps amidst the plethora of options and reviews. Investigating users’ decision-making

processes to create a cognitive map and addressing the specific needs of vulnerable populations can

provide deeper insights for tool development. Moreover, the varied expectations users have of AI-

based tools, as noted by Haque et al., highlight the need for research into user expectations to inform

the design of future evaluation tools (115). By comprehensively understanding and incorporating

user preferences and expectations, especially regarding AI, developers can create more effective and

satisfying MMHA evaluation and recommendation systems.

5.8 Conclusion

This study sets the first cornerstone for developing an MMHA recommender systems: identifying
app-related aspects from user and expert opinions that are not/poorly captured in the existing
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tools. Moving forward, our goal is to develop a web-based recommendation system following the
research and design implications described above. This application will prioritize presenting user
perspectives in a more comprehensive and categorized format, aligning with the factors identified
in our analysis. Moreover, our research has identified a notable gap concerning how users choose
MMHAs. To address this, we first plan to investigate the mental models of both users and mental
health professionals, exploring their decision-making processes in selecting the most suitable MMHA.
The insights gleaned from these studies will be integrated into the application design, aiming to
provide a more detailed and user-friendly experience. To conclude, this study conducted an extensive
qualitative review of two prominent app evaluation frameworks, PsyberGuide and MIND, comparing
them with user requirements extracted from 11 peer-reviewed articles. We explored both similarities
and discrepancies between expert and user opinions on various criteria, while also highlighting gaps
in existing app evaluation frameworks from the users’ perspectives. These include the capability
to provide emergency support, sensitivity towards vulnerable populations, and the efficacy of AI
tools, among others. Our findings underscore the importance of adopting a user-centric approach in
identifying app evaluation criteria and emphasize the need to strike a balance in design to simplify
information for user-friendly app recommender systems.
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CHAPTER 6: FINAL CHAPTER

6.1 Contributions

Mental health concerns affect nearly a billion people worldwide, with the COVID-19 pandemic

exacerbating these issues. Mobile health technologies, including Mobile Mental Health Applica-

tions (MMHAs), have gained prominence as a means of providing non-emergency care and support.

MMHAs offer various functions to address psychological concerns like anxiety and depression, includ-

ing symptom assessment, tracking, and education on symptom management techniques. However,

research on their effectiveness is still in its early stages, and many apps lack thorough evaluation.

Challenges such as early abandonment, minimal user engagement, and usability issues contribute to

their limited efficacy. There is a growing need to enhance our understanding of how mobile health

apps are utilized in real-world settings.

Currently, there is limited knowledge about which apps are favored by consumers and whether

popularity aligns with app quality. This underscores concerns about the subjectivity of contemporary

app rating frameworks. Users face difficulty in choosing MMHAs due to the plethora of options

available and rely on subjective star ratings and reviews, which may not align with their individual

needs. This lack of guidance leads to high rates of app abandonment shortly after download. There

are a few existing frameworks and expert evaluations could guide consumers and clinicians through

the complex behavioral health app market. However, they often overlook consumer concerns and

lead to inconsistencies in ratings. Definitive guidelines are needed to assist users and clinicians

in making informed decisions about selecting MMHAs amidst the growing number of available

options. consolidating these frameworks could enable more consistent decisions regarding mobile

MH applications. To that end, we developed a web-based recommender system for mobile mental

health apps. We created a comprehensive framework of app rating criteria integrating insights from

user reviews and expert assessments. Additionally, we saught to understand the mental models

guiding users’ app selection process. This involved analyzing factors influencing decisions, exploring

selection criteria, and understanding how users become aware of these criteria. Th findings ultimately

resulted in a web-based interface for users to access data and make informed decisions about available

MMHAs.

In order to create a web-based guidance tool for mobile mental health applications (MMHAs) that

takes into account the viewpoints and feedback of users, we conducted a study involving the analysis
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of user reviews from 164 MMHAs. The analysis underscores the critical importance of consistent

moderation and community support within app-embedded communities. Poorly moderated envi-

ronments can lead to biased behavior, harassment, and discrimination, undermining the intended

supportive nature of these platforms. Future efforts should focus on tailored moderation policies,

leveraging expertise and social control mechanisms to foster healthier online interactions. Moreover,

automation via natural language processing could aid in content moderation, although challenges

remain in ensuring fairness and transparency. Transparency regarding data collection and pricing

is vital for user trust and satisfaction. Collaboration among stakeholders can help strike a balance

between user desires and regulatory constraints. Developers should prioritize clear pricing structures

and offer free trials to ensure users can assess the suitability of paid features. Affordable solutions

should be accessible to all, regardless of insurance coverage. Improving usability and user expe-

rience (UX) is essential for mental health app efficacy. Users appreciate easy navigation, detailed

explanations, and motivational content. Recommendation algorithms and transparent therapist

qualifications can enhance user satisfaction and credibility.

Our analysis also revealed that the existing guidelines for developers of Mental Health (MH) apps

are fragmented and lack comprehensiveness, leading to challenges in their adoption and implementa-

tion. To address this issue, efforts should be made to consolidate these guidelines into a centralized

and accessible resource. Tools such as those developed by the Federal Trade Commission (FTC)

and expert recommendations from organizations like the American Psychiatric Association (APA)

and psyberguide can be integrated into interactive platforms accessible through common Integrated

Development Environments (IDEs) to aid developers in navigating regulations and best practices.

Additionally, there is a notable communication gap between users and developers, with user feed-

back often being disregarded. Promoting accountability by providing developers with snapshots of

negative reviews and associated health consequences can help bridge this gap. Developers should

also prioritize evidence-based approaches and conduct thorough testing before making apps pub-

licly available. A comprehensive guideline for MH app development should include elements such

as strategies for ensuring accountability in peer-to-peer support, enhancing transparency in app

functionalities, adhering to data privacy regulations, and implementing automated approaches to

predict and mitigate potential harm to users. Participatory research and design techniques should

be employed to facilitate conversations among stakeholders and continuously evaluate app efficacy

for ongoing improvement.

This study revealed that Chatbots have potential but require optimization for personalized, con-
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textually relevant responses. Machine learning algorithms could assist in crisis detection and inter-

vention, fostering safer interactions and enhancing user support. In order to gain a comprehensive

understanding of the integration of chatbot technology, which has gained increasing popularity in re-

cent years, we aimed to explore its implications within mobile mental health applications (MMHAs).

Consequently, we initiated another study involving the analysis of user reviews from 10 MMHAs that

utilize chatbot functionality. Our research underscores the significant potential of chatbots within

mobile mental health applications as conversational companions, virtual friends, and immediate

helpers. Users appreciate the human-like personality and communication skills of chatbots, which

create a judgment-free environment for discussing their issues and concerns anytime, anywhere.

However, there are several practical implications from our findings to enhance the user experience.

Firstly, customization is crucial in MH chatbots to cater to individual user needs. Designers should

consider the target age group and personalize interactions accordingly, avoiding elements like emojis

and gifs that may not resonate with adult users. Additionally, incorporating user models and adapt-

ing interactions based on user types can enhance personalization. Furthermore, balanced persuasion

strategies are essential to prevent user disengagement. While features like daily check-ins and re-

minders are helpful, excessive use may lead to users feeling guilt-tripped. Leveraging persuasive

techniques to limit chatbot interaction and promote non-technical means of support can mitigate

this issue. Building trust is paramount in MH chatbots, particularly regarding the collection and use

of user information. Transparency about data collection practices and privacy policies is essential,

along with providing information about the organization behind the app and the therapeutic meth-

ods used. This transparency can help establish a safe environment for user disclosure. However, it’s

crucial to recognize that chatbots should not replace human interaction for mental health support.

While they can provide valuable support and guidance, they have limitations, particularly in crisis

situations where human understanding and intervention are necessary. Setting clear boundaries and

goals for chatbots, along with promoting in-person connections and professional support, is essential

to manage user expectations and ensure their well-being.

Following the completion of our two studies, which shed light on various facets of user requirements

and preferences concerning MMHAs, we aimed to engage directly with a vulnerable population. Mili-

tary veterans represent one of the most vulnerable groups susceptible to mental health issues. Hence,

we collaborated directly with military veterans and participated in the creation of design artifacts

for mobile applications offering peer support to this demographic. Our initiative involved conduct-

ing a user-centered design investigation focused on developing persuasive technology, particularly
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persuasive reminders, aimed at enhancing engagement and commitment to the treatment process

facilitated by MMHAs. Traditionally, user-centered design follows a linear process of formative re-

search, prototyping, and evaluation. However, in this study, an additional layer of validation before

development was prioritized to ensure alignment with the needs and preferences of the community.

This iterative approach emphasizes understanding the context and specifying user requirements com-

prehensively, validating language, motivational factors, and customization options before proceeding

to evaluation.

Our findings contributed to context-specific design and the potential of semi-guided reminders in

reducing cognitive loads on peer mentors within veteran peer-support interventions. The findings

challenge established beliefs in the efficacy of personalized reminders using recipients’ names as

motivational tools, suggesting that this strategy might undermine trust in sensitive contexts such

as mentor-mentee relationships involving USMVs with mental health issues. Additionally, a more

straightforward communication strategy is advocated over gentle nudges, particularly with high-risk

groups like veterans, whose responses to reminders may differ from those in traditional persuasion

contexts. The implications for future research and design underscore the importance of context-

specific design. Integrating veterans’ perspectives into the design process is crucial for crafting

reminders that resonate with this demographic. This involves avoiding certain terminology and

employing tailored communication strategies that align with veterans’ experiences. Furthermore,

the study suggests a constrained approach to providing choices in reminders, focusing on simple,

goal-oriented messages that reflect veterans’ military backgrounds. The implementation of semi-

guided reminders is proposed as a way to address cognitive loads while maintaining personalization.

Peer mentors could customize communication styles and types of reminders, drawing from their

deep understanding of their mentees’ situations. Leveraging the ”Battle Buddy” concept from the

military, where peers support each other, can enhance peer support interventions by providing

additional layers of support and intervention. Strategic areas where persuasive reminders can be

employed to reduce cognitive loads on peer mentors are identified. By leveraging mobile technology

to prompt actions such as check-ins and resource access, peer mentors can provide support more

efficiently. Designing warning notifications for mentors regarding potential crises in mentees’ lives

and prompting mentees to seek immediate support adds an extra layer of safety to peer support

interventions.

In our most recent study, we developed a web application. Our contribution to the design involved

creating a framework for a guidance tool that considers input from both users and experts, as
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well as gaining insights into the cognitive processes involved in users’ selection of MMHAs. We

found significant gaps in current app evaluation frameworks for mobile mental health applications

(MMHAs), such as Psyberguide and the MIND framework, particularly in addressing user prefer-

ences and requirements. These frameworks often overlook the importance of diversity, inclusion,

and long-term effectiveness, focusing solely on short-term scientific evidence. There’s a need to shift

towards considering user-reported outcomes, real-world data, and transparency regarding costs and

app integrity. Privacy, security, and global privacy law variations are also crucial considerations for

a more holistic evaluation approach.

Our analysis on identifying mental model on how users choose an MMHA revealed that integrating

user perspectives into the design of app assessment and evaluation tools is critical. Collaboration

between mental health professionals and primary stakeholders is essential to create user-centered

approaches, particularly in understanding concepts surrounding privacy, security, diversity, and

inclusion. Evaluating each app individually based on varied viewpoints from clinicians and users is

necessary to effectively navigate the landscape of MMHAs. Standardized guidance and considering

user preferences are vital to address discrepancies observed in reviews across rating frameworks.

The analysis underscores the necessity of successful navigation in app marketplaces and disparities

in consumer ratings due to the absence of user opinions and preferences in evaluation and assessment

tools. Incorporating user perspectives can address the nuanced needs and concerns of individuals,

fostering a more holistic approach to app selection and enhancing the user experience. Integrating

feedback from both users and mental health experts into a comprehensive MMHA recommender

system is crucial. While user reviews are essential, additional methods to gather user perspectives

are needed to address the prevalence of misleading reviews. Understanding users’ decision-making

processes and the specific needs of vulnerable populations can provide deeper insights for tool devel-

opment. Research into user expectations, especially regarding AI-based tools, can inform the design

of more effective MMHA evaluation and recommendation systems.

Integrating user needs and expert opinions into a holistic mental health app evaluation framework

presents exciting opportunities, but also a crucial challenge: information overload. How do we

present all this valuable information in a way that’s easy to understand, rather than overwhelming

users before they choose an app? We recommend a few different considerations:

• NLP-powered summaries: User reviews can be vast and varied. Leveraging NLP (Natural

Language Processing) or LLMs (Large Language Models) to distill key points from numerous
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reviews into concise, readable summaries can be a powerful tool (108).

• Sentiment analysis: By analyzing the common sentiment present in user and expert reviews,

we can help users understand the overall ‘vibe’ surrounding different features of an app. This

provides valuable insights beyond just factual summaries (36).

• Side-by-side comparisons: Empower users with informed decision-making by presenting

user and expert opinions side-by-side. This allows for direct comparisons and a more nuanced

understanding of different perspectives.

Moreover, the visual design should employ clear and intuitive visual elements like icons, charts, and

color-coding to enhance information comprehension. It is also important to tailor the information

presented based on individual user needs and preferences (e.g., search results based on both most fre-

quent keywords or keywords prioritizing user-specific needs). The system should consider interactive

features that allow users to explore specific topics or filter information based on their interests. By

addressing these challenges and utilizing innovative design approaches, we can create user-friendly

MMHA recommendation systems that empower individuals to make informed choices about their

mental health apps. The goal is not just to provide information, but to do so in a way that empowers

and guides these vulnerable users towards the right app suited for their unique needs.

6.2 Future Work

Our study has opened several promising avenues for future research. While our current project has

introduced a pilot version of the recommender tool with a single application, we aim to expand its

scope by incorporating a broader range of popular applications. This expansion will enable users to

make more informed and consistent choices when utilizing the tool. To streamline the process with

the introduction of a wider array of choices, our goal is to add a preliminary layer of recommendations

before presenting user reviews and mental health professional reviews.

In future versions of the tool, we plan to include features that identify and recommend mobile

mental health applications (MMHAs) based on users’ specific symptoms and preferred intervention

techniques. This enhancement will cater to the diverse needs and preferences of individuals seeking

mental health support. Additionally, we aim to introduce criteria based on age, gender, and ethnicity.

One of the key findings from our user study in Chapter 5 is that users prefer their mobile apps to be

demographically aligned. To address this, we will first delve into the relevant demographic criteria

for various communities, such as the Hispanic community and people from the global south. Our
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goal is to integrate these criteria into the pre-selection process for users, providing them with a

narrower choice of applications. This approach will allow them to delve deeper into user reviews

and professional feedback to find the mobile mental health application best suited to their needs.

Following the development of the next iteration of the tool, it will be essential to conduct an evalua-

tion study involving real users and mental health professionals. Mental health professionals possess

extensive knowledge about what works for users and what might not. They also have a deeper

understanding of not only what users typically prioritize when choosing an app but also what they

should prioritize. Through our initial user study with mental health professionals, we learned that

some mobile apps, though unpopular among users, are highly effective for individuals with specific

symptoms.

Our goal will be to understand from both perspectives whether the comprehensive information

about different applications influences their decision-making process. Evaluating the tool will also

help identify key attributes that need to be incorporated to enhance its effectiveness. As a UX

research scientist, I believe in making the design process iterative until the final product delivers an

optimal user experience. The ongoing evaluation and refinement of the system to make it robust and

effective will play a pivotal role in future research. This iterative approach will ensure that the tool

not only meets users’ needs but also integrates professional insights, ultimately improving mental

health support.

In a more ambitious plan, we aim to make the system’s API public, thereby creating opportunities for

other researchers to build upon the concept we are promoting. The goal is to integrate user opinions

and concerns into the recommender model, ensuring users are informed about what to expect from

a usability perspective. A future objective is to engage with developers and marketplace owners,

such as Apple and Google, to bridge the gap between user opinions and developers. Ideally, this

recommender model would be incorporated directly into online marketplaces, providing users with

comprehensive information in one place rather than requiring them to search multiple sources.

We also want to emphasize the sustainability of the project. One of the key attributes of this system

is the continuous collection of knowledge from user reviews and mental health professionals, which

evolves rapidly due to updates in applications or changes in user needs. To maintain the project’s

sustainability, our goal is to implement automatic updating methodologies or algorithms. This would

ensure that the information in the system is refreshed every six months to a year, keeping it current

and relevant.
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Lastly, working with U.S. military veterans made me realize that different communities have unique

needs, and it is crucial to personalize any tool we design according to those needs and values. As an

individual from the global south, one of my personal research goals is to understand the requirements

and values related to mobile mental health applications for people in the global south. Currently,

these mobile apps and their features are primarily designed for individuals in developed countries.

However, there is a significant need for such services in other parts of the world, which has not been

adequately recognized or understood. My research aim is to amplify the voices from the global south

and bring their opinions and concerns regarding mobile mental health applications to the forefront.

By doing so, I hope to ensure that the design and functionality of these tools are inclusive and

cater to the diverse needs of global populations, ultimately promoting better mental health support

worldwide.

6.3 Conclusion

In conclusion, our project delved deeply into understanding user needs and perspectives regarding

MMHAs, going beyond the traditional clinical framework. While clinical evidence remains essential

for assessing the efficacy of mental health interventions like MMHAs, it’s equally crucial to analyze

users’ opinions and real-life experiences. I advocate for research that involves multiple stakeholders,

including both direct and indirect participants, as their input is vital for upholding key values in

the design process.

To address this, our research initially focused on thoroughly examining user perspectives. We

conducted an extensive analysis of user reviews from 164 mobile mental health applications sourced

from platforms like the Google Play Store and Apple App Store. Additionally, we specifically

investigated the integration of chatbots as a recent feature in MMHAs by analyzing user reviews

of 10 chatbot-based applications. This analysis provided valuable insights into user acceptance of

these innovative solutions and the features they prioritize.

To capture personal narratives detailing both successful and unsuccessful experiences with mental

health apps, we conducted several studies involving US veterans, a group particularly vulnerable to

mental health issues. Our findings highlighted deficiencies in existing apps, such as lacking visual

appeal, inadequate privacy features, and limited support during critical moments, informing the

direction for delivering digital interventions that better adapt to users’ daily routines.

Furthermore, our research aligns with observations from Human-Computer Interaction (HCI) re-

searchers, emphasizing the importance of a flexible, user-driven approach to digital mental health
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interventions. This approach aims to tailor psychological interventions to better meet patients’

mental health needs and daily lives.

Drawing on these insights, we designed an interactive tool to assist users in making informed decisions

when selecting MMHAs. Through a web interface, user reviews and expert opinions are categorized

based on preferences identified in previous studies. By providing access to both user and expert

perspectives, our tool empowers users and healthcare providers to make consistent decisions about

which MMHAs to choose.

Overall, our research contributes valuable insights and design implications, emphasizing the signifi-

cance of user-centric design and evaluation, particularly for systems targeting vulnerable populations.

Our study makes a significant contribution to this field by emphasizing the importance of incorpo-

rating user perspectives into the development of MMHA guidance tools. Moving forward, future

evaluations will further refine our understanding of user needs and preferences, informing the design

recommendations and practicality of such applications.
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APPENDICES

APPENDIX A: List of 164 mobile mental health applications considered
in chapter 2

A.1 List of mobile mental health applications available in Google Play

Store

• Self-manage Depression: Daily exercise (GGDE)

• Stress Control Norbu: game, breathing, meditation

• uMore — Stress Measuring and Mood Tracker Monitor

• PsyTests

• MoodSpace - Stress, anxiety, and low mood self-help

• Pocketcoach - Reduce Anxiety

• CBT Companion: (Cognitive Behavioral Therapy app)

• Anxiety Tracker - Stress and Anxiety Log

• Panic Diary: A anxiety tracker app

• Aurum - best therapy app, stress, anxiety.

• Bearable - Symptoms and Mood tracker

• Zulu Logical Puzzle and Anxiety Relief Game

• My Oasis: Calming, Relaxing and Anxiety Relief Game

• Calmerry Counseling and Therapy

• Managing your stress and anxiety

• Cerebral - Mental Health

• Whispers from God - Christian Meditation

• Anxiety Calculator

• WellTrack - Interactive Self-Help Therapy
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• Mind journal: Diary, Mood tracker and Gratitude

• Cognitive Behavioral Therapy - CBT

• Yoga for Anxiety

• CBT Tools for Healthy Living, Self-help Mood Diary

• CBT Guide to Depression Self-help: Mood Log, Diary

• Stop Panic and Anxiety Self-Help

• Dealing with Depression

• Anxiety Test

• FeelJoy - Mental Well-Being for Anxiety

• Flow - Depression

• GG Self Care: Create a Positive Headspace

• HearMe — Empathy Not Therapy

• Online Therapy, Emotional diary, Mindfulness tools

• Relax and Sleep Well: Hypnosis and Meditation

• Lift Depression and Anxiety

• BestHelp Therapy online, mental help

• A Day in the Life - Living With Depression

• I Meet Myself

• Depression: The Game

• MDLIVE: Talk to a Doctor 24/7

• feel better - Mood and CBT therapy to manifest goals

• UP! - Depression, Bipolar and Borderline Management

• Mind health AI Friend Free Counseling Therapy Chat

• Mood Potatoes - Mood Tracker — Mental Health Diary

• MoodLinks - Anxiety and Depression
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• MoodMission - Cope with Stress, Moods and Anxiety

• Moodflow: Mood and Symptom Tracker, Diary.

• Mood Time - Mood Tracker, Improves Mental Health

• Depression Test

• My Online Therapy: For Mental Health and Self Care

• MyPossibleSelf: Mental Health

• OCD Test

• Online Counseling - Feel less depression and anxiety

• Mental Health Tracker: Mental Disorders Test

• Carpe Diem - Depression and Anxiety Forum

• Depression Test

• Psychiatry Pro-Diagnosis,Info,Treatment,CBT and DBT

• WeAreMore: Find a Therapist + Free Peer Support

• Reflectly: Diary, Gratitude Journal and Mood Tracker

• Steady - Breathing Meditation For Stress and Anxiety

• Moodfit - Fitness for Your Mental Health

• Serenity: Guided Mental Health

• Shadow’s Edge - Resilience, Selfcare and Anti Stress

• SilverCloud

• ezeCBT - CBT Self Help Thought Diary

• Mind Ease: Anxiety Relief

• Anxiety Relief Hypnosis - Stress, Panic Attacks

• Talkspace Counseling and Therapy

• TherapyChat - Online therapy and counselling

• InnerHour Self-Care Therapy: Anxiety and Depression
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• NOCD: OCD Treatment App

• Anti Stress Games, Relaxing, Stress Anxiety Relief

• MindReset Free your mind in moments!

• Panic Attack Anxiety Relief: Breathing Exercises

• Wisdo - Empathic Emotional Support Community

• Beat Depression

• Skills Games to cope with stress

• Depression App

• Pi Journal: anxiety relief therapy and mood tracker

• Mood Tracker Journal. Mental Health, Depression

• Worrydolls

• Insight: For Stress and Anxiety Relief

• Mood Patterns - Mood Tracker and Diary with Privacy

• Mindspa: Self-Care, Mental Health and Intellect

• Pinkymind for anxiety and stress relief

• Moodily - Mood Tracker, Depression Support

• eMoods Bipolar Mood Tracker

• STOPP app

• Clear Fear
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A.2 List of mobile mental health applications available in Apple App Store

• MyLife Meditation: Meditate, Relax Sleep Better

• Calm Harm - manages self harm

• MOODnotes- mood tracker

• Cove - music for mental health

• Moods - Mental Helath Tracking

• Aetheria

• Wellness: Mood Meds Panic Relief

• Joyable” An AbleTo Program

• Mend: Go within

• Meditation and Sleep Sounds+

• Stress guide: HRV Meditation

• Sibly

• Primed Mind: Mindset Hypnosys

• Mood app: Journal

• Happy Not Perfect: Mind Gym

• Aloe Bud

• Mindset health: Hypotherapy

• Jour: Daly self-care expert

• Sayana: Daily self-care guide

• Quirk CBT

• Breathe2Relax

• Moodkit

• RR: Eating disorder

• Ginger emotional support
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• iMood Journal

• superbetter

• Moodtrack social diary

• smiling mind

• Nomo - Sobriety clocks

• Rootd - Panic Attack Anxiety Relief

• 12 Steps - AAA Alcoholic

• CBT i-coach

• mindful - motivational widget

• Guided mind

• psychology - magic brain psycho

• I AM sober

• stress Anxiety comapinion

• Thinkup: positive affirmations

• quit that - Habit tracker

• breethe: Meditation and sleep

• Remente” Self help and wellbeing

• Feelmo: Mental health support

• reallifechange

• Anxiety test relief

• Whil: Mindfullness meditation

• Ten percent happier mediattion

• 7mind - meditation and sleep
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A.3 List of mobile mental health applications available in both platforms

• GG OCD - Anxiety and Depression

• Wysa: Sleep Depression Support

• Youper AI Therapy for Anxiety Depression

• Sanity Self: anxiety stress relief, sleep sounds

• Pocketcoach - Reduce Anxiety

• DBT Coach: (Dialectical Behavior Therapy app)

• Bloom : Better You

• TalkLife for Anxiety, Depression Stress

• BetterHelp: Online Counseling Therapy

• Mindshift

• Depression test

• Happify

• What’s Up? - A Mental Health App

• MoodTools - Depression Aid

• Gratitude: Journal, Affirmations Vision Board

• Sanvello: Anxiety Depression

• 7 Cups: Online Therapy for Mental Health Anxiety

• Shine: Calm Anxiety Stress

• Simple Habit: Meditation, Sleep

• stoic.

• Talkspace Counseling Therapy

• Self-help Anxiety Management

• Booster Buddy

• Woebot: Your Self-Care Expert
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• MindDoc: Your Mental Health Companion

• Mindfulness Coach

• Dare: Anxiety and pain relief

• Mental Health Tests

• Calm
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APPENDIX B: User study materials for chapter 4

B.1 Study protocol for focus group study done in chapter 4

The study was divided into a few sessions. The first session began with a 10-minute presentation

about the goals and motivations for the project. Then a discussion was led based on the following

questions, but I want to stress that the goal was to be an open discussion –

• Would you please tell us about your experience of working with your mentees? Particularly,

what are the scenarios or specific situations your mentees have contacted you or you contacted

them? How often do they contact you? Do you think that’s sufficient? I think most of the

mentors meet in person with their mentees or call or text them. Which do you prefer? Does

the mode of communication change base on your mentee’s needs? How? Other than calling

and texting, do you have any other mode of communication, like any other apps or systems?

If so, why?

• How do you remind your peers in doing daily support-related activities, daily surveys, and

check-ins? Do you set yourself any reminders? Do you have any preferred technology to set

those reminders? Is there any time and place that motivates you to complete these tasks?

Why? What motivates you to complete these tasks?

• Are there specific behaviors or signals from your mentees that make you think that they are

on the verge of a crisis? In those cases, what steps do you take? How do you feel about an

automated early detection of crisis? For example, from your mentees’ actions and symptoms,

your phone will automatically send you a text or an email alerting you that they may be at

risk. What actions and behaviors of your mentees should be considered to automatically detect

this type of risk? How would you like to be alerted? For example, text, email, a notification

with a loud sound?

• Are there things about being a peer mentor that are difficult for you? How do you stay

motivated to help veterans even if you are feeling overburdened?
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Figure A1: Scenario 1

B.2 List of scenarios presented to peer mentors for participatory design

study done in chapter 4

The participatory design session began with a 20-minute presentation on a plain explanation of

persuasive technology in the QRF apps. It is assumed that only a few mentors may have used the

app if they participated in a prior study. Therefore, the presenter agve an overview of the current

version of the apps and the team’s plans on adding reminders for facilitating communication. Then

the participants was being presented with some actual scenarios (based on the prior studies our

team has done) where these persuasive and alert reminders can be pushed. A few examples of such

scenarios are -
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Figure A2: Scenario 2

Figure A3: Scenario 3
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Figure A4: Scenario 4

Figure A5: Scenario 5
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APPENDIX C: User study materials for chapter 4

C.1 Study protocol for user study done in chapter 5

For this study, we recruited 10 participants. The study session was done in two phases.

First Phase:

In the first phase, at first, the participants was given a short presentation on what our objective for

the study is. Then, one of the researchers had an open discussion about how they choose mobile

mental health applications when needed based on the following semi-structured questions.

• How familiar are you with mobile mental health applications? Have you used any? What

features do you look at while downloading a mental health application?

• What are your top priorities while downloading a mobile application?

• Can you give me a step-by-step on how you choose a mobile mental health application?

• Do you look at user reviews while downloading an application? In the reviews, what particu-

larly do you look at while downloading a mobile application?

• In your experience as a user, is there enough information on the app store to make a uniform

decision about the app? What additional information in the app store that might help you in

making a decision?

• Do you look for any external sources like blogs, or websites to make a decision about using a

mental health mobile app? Are the helful? Please explain

• How do you identify the credibility of an app? e.g., how do you know that this app will work

for you?

• How important is it that the app is backed by science or research? Why? What constitutes a

“Backed by science or research” to you?

• Does user experience matter to you when choosing an application? How do you identify the

user experience of an app?

• How is the cost of an application important to you? Do you measure the cost-to-benefit ratio

while downloading an application? How do you measure it?
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• How important is privacy to you using these mobile mental health applications? What privacy

controls would you like to have while using these apps?

• Do you check privacy policy while downloading mobile mental health applications? If you do,

then what particularly do you look there? If you don’t, why?

• Do you check any requirements or features specific to your gender in the applications? If yes,

what particularly do you look for before downloading any applications? Can you think of any

gender-based useful features that will make your experience as a user better? Please explain.

• Same questions with the age. Do you check any requirements or features specific to your

age in the applications? If yes, what particularly do you look for before downloading any

applications? Can you think of any age-based useful features that will make your experience

as a user better? Please explain.

• In your experience as a user, how important is it for the app to be culturally appropriate?

Care to elaborate?

• Do you have any experience with applications that have artificial intelligence such as chatbots

as a feature? If yes, what particularly do you find useful and what is not very useful? What

is your opinion on using AI tools in mobile mental health applications?

Second Phase:

In the second phase of the session, we showed the participants some actual user reviews from the

mobile app stores (e.g. Apple App Store or Google Play Store). Our goal was to gather an initial

thought on whether showing them these reviews is useful. The reviews are based on a few identifiable

features from prior literature that users usually look for while downloading mobile mental health

applications.

Scenario 1: Suppose you are concerned about the privacy regulations of an app. Does

seeing these three reviews help you in making a decision?

Review 1: “Ok so as a teenager its like really good to have a daily journal especially bc u

can keep track of how ur doing on some days and u can keep track of how ur health is on

this app too. Only complaint is that I have to have a premium subscription to get a pin

number lock on the app?? It shouldn’t be like that. If I don’t want my cousins or nephews

and nieces or anyone looking at this I would have to pay? Its not fair. PLEASE whoever

works for this apps company let the password feature be unlocked for people without a
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subscription. Privacy is a very important thing and as I said, we should not have to pay

for our own privacy.”

Review 2: “I don’t like apps that ask personal information and then have to link them to

an email account. It’s too stressful- no privacy- when it asked for my email I deleted it-

never found out if it was good or not.

Review 3: “This app collects too much information about me that is not necessary for

me to use their app. Look at their new privacy info in the App Store. I value my privacy

and wish they didn’t collect so much info and use it.”

• What is your opinion about the app seeing these reviews now?

• How helpful was it in deciding on an app that values user’s privacy?

• What information about privacy is missing in these user reviews?

• What are your next steps if you see these three user reviews?

Scenario 2: Suppose you are concerned about the cost of a mobile mental health ap-

plications. Does seeing these five reviews help you in making a decision?

Review 1: “But once it’s up, almost everything is behind a paywall. If you guys want

to sell a paid app, just do it up front. I know it sounds counter-intuitive to meditation,

but I’d even watch ads before the sessions if that would help them offset production costs.

Super expensive otherwise.”

Review 2: “I like it a lot, but I wish I didn’t have to pay for sessions. I have a problem

with sleep, I can’t get enough sleep so, that makes a big impact on school. I need and

want to have a good education. I would buy it but I need money for other things. In

conclusion, it’s good but costs money.”

Review 3: “I love this app. The daily activities and games help me stay focused and

positive. I went ahead and paid for the subscription after testing out the free version.

For me, it’s worth the cost of a cup of coffee a month for all the fantastic benefits.”

Review 4: “Watch out for the auto renew option, it’s not clear and canceling subscription

was not easy, had to research a little since other services like Spotify, HBO Now, etc. . .

make it very easy to unsubscribe.DO NOT TRUST developers that want to keep you

engaged at any cost.”
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Review 5: “I’m confused what the point of this app is? I know there is a premium version

but i can’t find any features that aren’t locked. Even all of my recommended mediations,

beginners mediations, I’ve scrolled through every category, all of it is locked. There is

literally nothing ti do in the app if you don’t pay. Why not just charge to download the

app. All of your ads are very nice, but i can’t even do a breathing exercise for free. By all

means charge for your app but I would thing there would be at least something, anything

available.”

• What is your opinion about the app seeing these reviews now?

• How helpful was it in deciding on an app that values user’s privacy?

• What information about privacy is missing in these user reviews?

• What are your next steps if you see these three user reviews?

Scenario 3: Suppose you are trying to see how easy this app to use. Does seeing these

three reviews help you in making a decision?

Review 1: “App will log you out on its own after inactivity, but you can’t log back in

afterwards. Gives you an error message. Only way to log back in is to repeatedly uninstall

and reinstall the app. What a waste. I was genuinely enjoying the content I’d gotten to

use so far.”

Review 2: “You don’t know where to start and there is not a step by step guid. You just

face a lot of videos/audios and will be confused. Not recommended.”

Review 3: “I am really loving this app! it’s easy to use and i like that there is a point

system in place because I am a very rewards driven person and that helps me feel that I

truly am making progress.”

• What is your opinion about the app seeing these reviews now?

• How helpful was it in deciding on an app that values user’s privacy?

• What information about privacy is missing in these user reviews?

• What are your next steps if you see these three user reviews?
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