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Résumé 

Cette thèse vise à identifier les facteurs qui pourraient ultimement augmenter les bénéfices 

et le succès des interventions numériques universelles en santé mentale en répondant aux 

attentes et aux désirs de leurs utilisateurs adolescents concernant l'expérience utilisateur 

des solutions numériques et donc en facilitant leur engagement pour les utilisateurs. À cette 

fin, l'équipe de recherche a choisi un type de recherche exploratoire, car il présentait une 

riche opportunité de mieux comprendre les expériences subjectives, les opinions, et les 

besoins des utilisateurs finaux réels, une perspective qui était absente dans la littérature 

liée à l'expérience utilisateur des programmes d'intervention numérique en santé mentale.  

En réalisant un total de 16 entretiens qualitatifs semi-directifs avec quatre groupes de 

participants, plus précisément des entretiens individuels avec 8 élèves du secondaire qui 

ont eu des expériences avec des ressources numériques (n=6) ou non numériques (n=6) 

en matière de santé mentale (certains adolescents participants ont eu des expériences avec 

les deux ressources) et avec 8 élèves du secondaire qui ont été des utilisateurs fréquents 

(n=4) ou non fréquents (n=4) d'une solution spécifique de santé mentale numérique à 

l'échelle de l'école, les facteurs qui pourraient conduire les utilisateurs à mieux s'engager 

avec les programmes de santé mentale numériques, ainsi que les défauts et les 

inconvénients qui pourraient les en empêcher ont été investigués. Ensuite, en analysant 

thématiquement et en catégorisant nos résultats, les facteurs les plus importants qui 

pourraient faciliter l'engagement des utilisateurs dans les programmes d'intervention 

numériques en santé mentale ont été identifiés. Nous croyons qu'en utilisant nos résultats 

et nos recommandations proposées pour adresser chaque facteur d'engagement identifié, 

les développeurs et les designers de solutions numériques en santé mentale peuvent 

augmenter la probabilité que leurs programmes universels d'intervention en santé mentale 

en milieu scolaire puissent être effectifs pour la santé mentale des élèves du secondaire. 

Mots clés : Interventions, École, Adolescent, Santé mentale, Santé mentale numérique, 

Santé mentale électronique, Engagement, Expérience utilisateur, Interaction homme-

machine, Besoins des utilisateurs.
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Abstract 

This thesis aims to identify factors that could ultimately increase the effectiveness of 

universal school-based digital mental health intervention programs through addressing 

adolescent users’ expectations and desires from using digital mental health solutions and 

thus facilitating engagement with them. To that end, the research team chose an 

exploratory type of research as it presented a rich opportunity to gain ample understanding 

about the subjective experiences, opinions and needs of the actual end-users, a perspective 

that had not been addressed in the literature related to the user experience of school-based 

digital mental health intervention programs. 

Through conducting a total of 16 qualitative semi-structured interviews with four 

participant groups, specifically individual interviews with 8 adolescents that had 

experiences with either digital (n=6) or non-digital (n=6) mental health resources—while 

some participating adolescents had experiences with both—and with 8 adolescents who 

were frequent (n=4) or infrequent users (n=4) of a specific school-based digital mental 

health solution, the reasons that have led and could lead adolescent users to better engage 

with digital mental health intervention programs, as well as the shortcomings and 

disadvantages that prevented and could prevent that from happening were investigated. 

Then, through thematically analyzing and categorizing our findings, the most important 

factors that could facilitate user engagement with digital mental health intervention 

programs were identified. We believe that by using our gathered insights and our proposed 

recommendations in addressing each identified engagement factor, developers and 

designers of digital mental health solutions can increase the likelihood that their universal 

school-based mental health intervention programs could be effective for the mental health 

of high school students. 

Keywords: School-Based Mental Health Interventions, Mental Health, Digital Mental 

Health, E-Mental Health, User Engagement, User Experience, Human-Computer 

Interaction, User Needs
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with the permission of the administrative director of M.Sc. program. All co-authors of the 
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Experience of Universal School-Based e-Mental Health Solutions: Exploring the Expectations 
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Sylvain Sénécal, and Pierre-Majorique Léger. For this article, a subset of all interviews, 

which we have labeled “supporting set” in the main article was used to report on the 

insights gathered specific to this subset. The article was prepared for and submitted to the 

International Conference on Human-Computer Interaction (HCII) based on Springer 

Nature’s guidelines and formatting requirements. It was published as part of the HCII 2022 

conference proceedings in volume 13328 of the Lecture Notes in Computer Science series 

(ISBN #: 978-3-031-05656-7) and presented during the conference on June 26th, 2022. 

The second article (Chapter 3) titled “Facilitating Engagement Through the User Experience 

of Universal School-Based Digital Mental Health Solutions: A Qualitative Exploratory Study”, 

which is the main article of this thesis and reports on both the “main set” and the 

supporting set was co-authored with Constantinos K. Coursaris, Sylvain Sénécal, and 

Pierre-Majorique Léger. This article was written in compliance with Frontiers in Digital 

Health’s submission guidelines with Vancouver reference style and its manuscript is 

planned to be submitted in early September 2022 as part of the journal’s research topic 

“Factors Influencing User Engagement with Digital Mental Health Interventions”. 

This thesis ends with a discussion chapter, which similar to the introduction chapter 

follows APA Style’s reference and formatting guidelines. 

The HEC Montréal Research Ethics Board (REB) approved the data collection for this 

research project (project #: 2021-4434) in April 2021, and the certificate of approbation 

for this project was further renewed until April 2023. 
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Chapter 1. Introduction 

1.1 Research Context 

Recent reports and surveys on North America’s mental health strongly suggest that 

adolescent students are in critical mental health conditions and require immediate 

attention. In its official report surrounding the impacts of coronavirus disease (COVID-

19) pandemic on mental health, Statistics Canada (2020a) has emphasized that the youth 

had experienced more decline in mental health than any other age-groups in Canada. In 

another report dedicated to youth and children, Statistics Canada (2020b) indicated that 

more than half (57%) of the adolescents aged 15–17 had selected their mental health to 

be in worse or much worse condition since the rise of strict physical distancing measures 

across Canada. This significant decline in mental health states bears even more urgency 

when weighing it against the differences in opinions between adolescents of high school 

age (aged 12–17) and their parents (in this case, a parent or guardian who is considered 

most knowledgeable about adolescent) about the state of the adolescent’s mental health: 

As Statistics Canada (2020b) reports, almost two-thirds of all parents (65%) had rated 

their child’s mental health more positively than the individual adolescents themselves. In 

addition, Statistics Canada’s report (2020b) outlines that the adverse mental health 

conditions have not only affected the overall health of adolescents, but also have caused 

adverse social outcomes, such as lower school grades and difficulty in making friends. 

Furthermore, in 2020, American Psychological Association declared a national mental 

health crisis and in its annual Stress in America (APA, 2020) report claimed that the 

COVID-19 pandemic has such profoundly affected the Americans that there would be 

severe mental health and social consequences in the following years. 

Although recent studies and reports strongly emphasize that the state of mental 

health for adolescent students is critical, “mental health” is still a topic that cannot be 

openly discussed or attended. As evidence suggests, there are generally negative 

perceptions associated with adolescents seeking professional help for mental health 

concerns and problems. In their recent structured review of 53 studies regarding the 

perceived barriers of children and adolescents in seeking and accessing professional 
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mental health support, out of which 26 studies were conducted in North America, Radez 

et al. (2021) concluded that the three main barriers withholding young people from 

seeking help for mental health problems were (a) mental health stigma and embarrassment 

associated with seeking help, (b) a lack of mental health knowledge, and (c) negative 

perceptions of help-seeking as a sign of weakness in character. Similarly, the published 

report of a multi-phase research which was carried out to better understand the Americans’ 

mental health care access points indicated that almost half (49%) of the Gen Z participants—

teenagers and youth aged under 21 (at the time of research) who had previously sought 

mental health treatment—felt paralyzed by stigma as they worried about the judgment of 

others if they would have used mental health services, but also around the third of Gen Z 

participants (31%) who had tried to use mental health services had found it too difficult 

to discover where to go to receive the required help (Cohen Veterans Network, 2018). 

Since adolescents’ mental health requires urgent attention but there is not only a 

lack of access to both mental health education and resources, but also there is a paralyzing 

stigma associated with adolescents seeking professional help for their mental health, it 

would be up to the school system to lead the way in acting as both the educator and the 

resource center for adolescents’ mental health needs. Schools are the place that the 

adolescents spend most of their time and have been identified as the focal points where 

the mental health needs of adolescents could be proactively identified and addressed 

(Masia-Warner et al., 2006). Through universally delivered digital mental health 

intervention programs, which are carefully designed resources delivered or enhanced via 

information and communications technology (such as online platforms, digital devices 

and computer applications) in order to improve mental well-being and to prevent from 

mental health complications for all the students (regardless that they would be at-risk for 

developing mental health complications or not), schools can provide their students with a 

cost-free, readily-accessible, and flexible solution for mental health education, training, 

and support (Tedder et al., 2015). In addition, digital mental health (or e-mental health) 

solutions offered in schools could be subjected to much less stigma, could provide more 

privacy and security for the adolescent students and more flexibility and consistency for 

the program designers and creators (Merry & Moor, 2015).  
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These benefits that would follow universal digital mental health programs could 

potentially lead to more student engagement than the non-digital mental health programs 

and the non-universal method of delivering mental health programs in schools (Merry & 

Moor, 2015), and as recent studies have signified, it is vital to focus on improving the users’ 

engagement with digital interventions. Recent reviews of studies pertaining to user 

engagement with digital interventions have indicated that in order for digital mental health 

solutions to be effective for nonclinical users (i.e., not pursuing for mental illness 

treatment) in improving their overall psychological well-being and preventing from their 

mental health complications, user engagement is crucial (Gan et al., 2021; Saleem et al., 

2021). Most of the studies included in these reviews, however, have been primarily 

concerning adults (aged 18 and above), and have been focused outside the school system 

and were not concerning mental health interventions in high schools. 

1.2 Research Goals and Questions 

As focusing on the mental health of adolescents deemed critical at this moment, especially 

due to the mentioned recent concerns raised about these vulnerable members of society 

since the start of COVID-19 pandemic, and as reported, the main question that high 

schools were facing was how they could maximize the likelihood that their students could 

receive the intended benefits from digital mental health interventions, we aimed to design 

a study that could not only fill the existing gap within the academic literature surrounding 

the perspectives, opinions and needs of adolescent users pertaining to school-based digital 

mental health interventions, but also could help inform the design and development of 

such interventions to address the concerns of high schools. As a research team consisting 

of professionals in the academia (three professors at HEC Montréal who were highly 

experienced in the information technology, user experience, and marketing fields) as well as 

in the industry (the founder of a non-profit organization that offers digital mental health 

solutions across Québec, Canada), also an experienced mental health professional (the well-

being Director at the same non-profit organization) and selected dedicated researchers (apart 

from the writer of this thesis, four volunteer students from HEC Montréal who were studying 

at the master’s and bachelor’s level in relevant fields), we believed to be well-equipped for 

partaking in this research project and achieve said goals.  
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To achieve our research goals, our team set out to explore the perspectives of high 

school students in order to understand their perceived experiences and opinions regarding 

digital mental health solutions and their needs pertaining to the user experience of 

universal school-based mental health intervention programs. To this end, two sets of 

interviews with individual participants were conducted: (a) the research team sought to 

gain a better understanding of and insights into the adolescents’ subjective experiences and 

opinions surrounding both digital and non-digital mental health resources through conducting 

individual interviews with high school students who had experiences with these resources. 

For this set of interviews and for the purpose of promoting this sensitive and important 

topic to the international community of academics and professionals in the human-

computer interaction field, a dedicated article (Chapter 2) was developed focusing on 

research questions specific to these users, and a summary of the article was presented by us 

at the HCI International 2022 conference; and (b) in light of findings about the significance 

of user engagement with digital mental health intervention (DMHI) programs, the research 

team explored the factors related to the user experience of digital mental health solutions 

that could contribute to a high or low level of engagement with universal school-based 

DMHI programs through interviewing the frequent and the infrequent users of such 

programs. By focusing on the two latter user groups as the “main set”, and the users 

introduced earlier (used for developing Chapter 2) as the “supporting set”, the main article 

(Chapter 3) for this project was developed. 

The following are the specific research questions that this thesis will seek to answer leading 

up to the principal research question (i.e., Q4) that has guided this research effort: 

Q1: What are the main underlying factors that drive adolescent students’ expectations and 

desires from universal school-based digital mental health solutions?     (Chapter 2) 

Q2: What are the factors related to user experience of digital mental health solutions that 

drive the engagement of frequent adolescent users with DMHI programs?  (Chapter 3) 

Q3: The absence of which factors related to user experience of digital mental health solutions 

lead to a lack of engagement with DMHI programs for infrequent adolescent users? 

              (Chapter 3) 

Q4: What factors related to user experience of digital mental health solutions facilitate 

adolescent students’ engagement with DMHI programs?     (Chapter 3) 
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1.3 Potential Research Contributions 

Due to the exploratory nature of our study, the research team aimed to extend the body of 

knowledge in the contexts of the user experience of school-based digital mental health 

interventions, also the needs specific to adolescents that are targeted for universal mental 

health interventions. In a broader sense, it is hoped that our methodological approach 

could be replicated and used in similar contexts for conducting qualitative studies 

concerning adolescents, and students in general. 

 Furthermore, as the research team aimed to contribute to the practice by informing 

the user experience of digital mental health solutions, specific recommendations were 

proposed that could help the designers and developers of digital mental health intervention 

programs put a more focused effort and create a better product and service strategy for 

addressing the user needs. We believe using our insights and recommendations can help 

increase the likelihood that digital mental health interventions could be effective and 

beneficial for high school students. 

1.4 Personal Contributions to the Research 

This research project was completed while working at HEC Montréal's Tech3Lab. The 

following table summarizes my responsibilities and contributions to the research project 

from its initiation up to writing the thesis. The percentage of work that I have completed 

per each step of the project is also presented within Table 1. 
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Table 1 

Personal contributions and responsibilities 

Step Contribution 

Initiation 

Defining the project and deciding on the project’s general directions – 15% 

• The scope and limitations of the research, its stakeholders and directions were 

decided together on a meeting that consisted of Tech3Lab directors (both my co-

supervisors and Dr. Pierre-Majorique Léger), the two directors of Dis-Moi 

(Tech3Lab’s partner organization), and Sylvie Lachize (an instructor of design 

thinking methodology and a partner of the lab). 

Literature 

review 

Conducting a preliminary review of recent grey literature – 20% 

• This review which helped in the preliminary identification of research goals and 

questions was done with the help of 4 volunteers from HEC Montréal who were 

attached to the project through the design thinking methodology workshops held 

by Ms. Lachize: graduate students Danya Swoboda and Arriele Hakim, and 

undergraduate students Lola Marie Grumbach and Rayan Abad. 

Conducting in-depth research among scientific articles related to topic – 100% 

Identifying the conceptual frameworks to be used in the study – 33% 

• The Four Fundamental Human Needs model was proposed by Ms. Lachize, and 

the Technology-To-Performance Chain model was proposed by my supervisors. 

I further adapted both to the specific context of our research. 

• I identified and proposed the “user engagement as a bidimensional construct” 

framework. My supervisors offered feedback and guidance that helped finetune 

and solidify the structure of the second article. 

Synthesizing the relevant literature and concepts for writing the articles – 100% 

Identifying 

the research 

questions 

Identifying the gaps in the literature to define the main research problem – 100%  

Defining the phase-specific research questions – 50% 

• The questions specific to the frequent and infrequent users were defined with the 

same group of people who initiated the project, as it was decided the participants’ 

pool for this phase should come from the users of Dis-Moi’s platform. 

Ethics 
Preparing documentation related to application submission to the REB – 100% 

Completing the submission to the REB and subsequent modifications – 100% 

Research 

procedure 

Developing the qualitative interview procedures – 75% 

• As our project was concerning the adolescents, feedback from my supervisors, Dis-

Moi’s mental health professional and REB helped ensuring all necessary 

accommodations are provided to maximize participants’ comfort and trust, and all 

unnecessary elements that could have caused complexity or concerns are removed. 

Determining the semi-structured interview questions – 50% 

• The nature and sequence of semi-structured interview questions were adapted from 

Ms. Lachize’s instructions on the methodology and the user needs research. 

Planning for the data analysis processes in advance – 50% 

• I ensured the processes and analyses sequences could respect the instructions of Ms. 

Lachize pertaining to data analysis steps in user needs research. 
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Step Contribution 

Recruitment 

Identifying the inclusion and exclusion criteria – 50% 

• I set the general criteria with the directions of my supervisors and Ms. Lachize, but 

the exact criteria for identifying students that were either frequent users or infrequent 

users of Dis-Moi’s platform were identified by Dis-Moi’s team. 

Creating online recruitment forms and emails (both English & French) – 100% 

Solicitating, screening and recruiting the participants – 75% 

• Some emails were sent by the high schools that were part of Dis-Moi’s network to 

their students that we had identified. I managed all the subsequent communications 

and formal recruitment of students who contacted us via filling the online forms. 

Managing the interview schedules – 100% 

Managing the participant compensations – 100% 

Data 

collection 

Interviewing the participants – 25% 

• I conducted four interviews (all in English), while the other interviews were 

conducted by the volunteer students: Danya (25%), Arielle (6.25%), Lola (12.5%), 

and Rayan (31.25%). 

Acting as the notetaker during the interviews – 12.5% 

• I acted as the notetaker during two interviews (both in English), while the other notes 

were taken by the volunteer students: Danya (25%), Arielle (18.75%), Lola (37.5%), 

and Rayan (6.25%). 

Data 

extraction and 

transformation 

Extracting & cleaning data from audio recordings (all English sessions*) – 37.5% 

Summarizing scripts & contextual notes (all English sessions*) – 37.5% 

* For French sessions, these steps were performed by the sessions’ notetaker. 

Analysis  Thematic Analysis – 100% 

Writing the 

articles 

Writing the articles and the thesis – 100% 

• Not taking into account the support and input of my supervisors since the first draft 

Note. Due to the exploratory nature of this research and having different participant groups, some 

steps were repeated or continued while other step(s) were taking place.
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Chapter 2: Article: 

User Experience of Universal School-Based e-Mental Health Solutions 

Exploring the Expectations and Desires of Adolescent Users 
1, 2 

Erfan Badawi, Constantinos K. Coursaris, Sylvain Sénécal and Pierre-Majorique Léger 

HEC Montréal, Montréal, Canada 

Abstract 

Due to lack of in-person social interactions and stressful conditions resulting from schools’ 

closures, major lockdowns, and other restrictions imposed for preventing the further spread 

of COVID-19, there has been a great concern regarding adolescents’ mental well-being and 

their access to mental health resources. Now, e-mental health resources that schools can 

develop and offer to all their students could play a much more important role: as a valuable, 

accessible, and affordable means for educating and empowering adolescents to maintain a 

balanced mental and emotional well-being. In this paper, we aim to explore the expectations 

and desires of adolescent students from using universally delivered school-based e-mental 

health solutions. Through conducting qualitative exploratory interviews with adolescent 

students and performing contextual analysis, we have identified the core needs, expectations 

and desires that were shared between high school students pertaining to e-mental health 

resources. By reporting our findings via diagrams and tables, we offer HCI and UX designers 

and developers a means to help them create a better strategy for their universal e-mental health 

solutions and put a more focused effort into addressing the core needs, expectations, and 

desires of adolescent students from said solutions: first, by providing them the solutions’ 

must-haves (the identified user expectations from e-mental health solutions), and then, by 

targeting to include the solutions’ nice-to-haves (the identified factors that can make the 

experience of e-mental health solutions more desirable for the students). 

Keywords: School-Based Mental Health Interventions, E-Mental Health, Computer-Based Learning, 

Human-Computer Interaction, User Experience, User Needs

 
1 First published in [volume 13328 of the Lecture Notes in Computer Science series, p. 406–419, 2022] by 

Springer Nature. (ISBN: 978-3-031-05656-7, doi: 10.1007/978-3-031-05657-4_29). Unedited parts are 

reproduced with permission from Springer Nature. 

2 This article uses and reports on a subset of interviews conducted as part of the main research project, but 

answers to questions specific to this subset, which will be only presented in this article. This subset is labeled 

as the “supporting set” in the main article of the thesis, which will be presented in Chapter 3. 
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2.1 Introduction and Background 

2.1.1 Current State of Adolescent Students’ Mental Health 

Recent grey literature surrounding North American adolescents’ mental health reveal that 

psychological distress, anxiety and depression symptoms have been rapidly rising among 

the youth, especially since the start of the COVID-19. Compared to other age-groups, 

Canadian adolescents have experienced the greatest decline in their mental well-being due 

to the restrictions imposed for preventing the further spread of COVID-19 [1]. The results 

of Statistics Canada’s 2021 crowdsourced data on the topic of children and youth’s health 

show 57% of adolescents aged 15–17 had self-reported to be in worse or much worse 

mental health condition compared to their condition before COVID-19 era’s drastic 

measures, i.e., several months with complete lockdown, schools’ closures, and strict 

physical distancing measures across Canada [2]. Similarly, in the US, it has been found 

that adolescents’ stress, anxiety, and depression symptoms have been rising. In October 

2020, American Psychological Association (APA) declared a national mental health crisis 

after publishing the results of its study which was conducted through surveying the US 

residents of different age groups during the pandemic: In APA’s report, 43% out of a total 

of 1,026 adolescent students aged 13–17 who responded to the survey stated their life 

stresses had increased since the start of the pandemic [3]. 

2.1.2 The Schools’ Role in Addressing Adolescents’ Mental Health Needs 

Due to adolescents’ alarming mental health conditions and lack of access to mental health 

resources and education, the high school setting could—and arguably should—become the 

optimal resource center for educating the students and for providing them the appropriate 

tools and resources for their mental health, and specifically, by doing so through accessible 

and non-discriminatory universal mental health programs. Compared to targeted programs 

which focus on risk status of the students for mental illness prevention or treatment, the 

universal programs either deliver general mental health education and resources throughout 

the school or provide grade-specific programs—tailored to the specific needs of the 

students’ age and grade—as part of the formal curriculum or as an after-school activity [4]. 
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When designing a universal mental health intervention program, schools can choose 

to use information and communications technology to their benefit by developing an e-

mental health3 solution either as an extension to their program or as the primary method of 

the program’s delivery. Through e-mental health solutions, which could be comprised of 

web-based, mobile or other kinds of digital and online applications and interfaces, schools 

can deliver inexpensive, flexible, timely, and readily available access to mental health 

resources for their students which would have been otherwise not possible for them [6]. 

2.1.3 Research Objectives 

As we saw a great need—especially due to concerns raised since the start of COVID-19 

pandemic—for better understanding adolescent students’ subjective experiences with 

universal school-based e-mental health resources, and since we found it to be a gap in the 

qualitative academic literature, we attempted to identify the factors that could positively 

impact the overall user experience of these resources for their adolescent end-users. More 

specifically, we sought to learn the subjective opinions, experiences, and preferences of 

adolescent users regarding both e-mental health and traditional mental health programs in 

order to better understand what kind of experience they expect to have with school-based e-

mental health programs and how these programs can become more desirable for them. 

In this paper, we aim to uncover some of the main expectations and desires of 

adolescent users from universal e-mental health solutions’ user experience, also to specify 

how schools can target the users’ expectations and desires when developing or 

redesigning an e-mental health solution or when developing or redesigning the activities 

and features to be offered inside it. Our goal is to present the human-computer interaction 

(HCI) and user experience (UX) designers and developers a means to help their universal 

school-based e-mental health solutions meet the needs, expectations, and desires of its 

intended users, and as a result, increase the likelihood that these solutions could provide 

a more satisfactory experience for their users. 

 
3 As outlined by Mental Health Commission of Canada, e-mental health or electronic mental health is an 

umbrella term for mental health services and resources delivered or enhanced through the use of information 

and communications technologies, including internet and computerized resources and apps, peer support 

platforms through social media or other technologies [5]. 
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Through our exploratory study, we hope to extend the body of knowledge in the 

context of the needs specific to adolescents’ mental health, also contribute to the practice 

by informing the user experience of e-mental health solutions. At a broader level, our 

methodological approach may be used in other situational contexts thereby contributing 

to advancing the body of knowledge pertaining to HCI and UX studies concerning 

adolescents’ well-being. 

2.2 Key Concepts 

In this section, definitions of key HCI/UX-related concepts that will be used in this paper will 

be presented, and when applicable, the extent to which that each definition would apply to the 

research context. 

2.2.1 User Experience 

Adapted from the definition provided by International Organization for Standardization 

(ISO), here, the user experience (UX) of a specific universal school-based e-mental health 

solution for an individual user is defined as the user’s perceptions, opinions, beliefs, also 

emotional, behavioral, and other psychological and physiological responses resulting from 

interacting with and anticipating using the solution [7]. Since this exploratory study’s scope 

does not include any stakeholders other than the intended end-users of universal school-based 

e-mental health solutions, i.e., adolescent students, we will only focus and comment on the 

experiences that these solutions provide for them. 

2.2.2 User Expectations 

In accordance with our definition of user experience, user expectations for an adolescent 

student are defined as an individual’s anticipations or predictions—based on past 

experiences, knowledge, and intuitive feelings—from the experience of using or possible 

future use of a specific solution. Therefore, in this paper, the interchangeable terms 

“expectations from [using] a solution” and “user expectations”, which could also be 

translated as what users consider to be a “solution’s must-have”, would encompass any 

anticipated or predicted emotional, behavioral, physical, mental, belief-related, and 

achievement-related outcome for the end-user. 
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2.2.3 User Desires 

In accordance with our definitions of user experience and user expectations related to universal 

school-based e-mental health solutions, user desires from using a solution to encompass not 

only user expectations (i.e., the solution’s must-haves), but also additional factors that would 

make the experience more desirable for the user (i.e., the “solution’s nice-to-haves”). 

2.2.4 Core User Needs 

To uncover and identify user expectations and desires from using e-mental health 

resources, especially those that were not explicitly expressed by the participants, we 

deemed it necessary to use a classification model that could explain what underlying 

factors were driving the users’ expectations and desires. For this purpose, the Four 

Fundamental Human Needs model was adapted to classify our findings. In this model, 

“Comfort”, “Connection”, “Uniqueness”, and “Variety” are described as the four 

fundamental needs of digital users [8]. This model, which proved to have close similarities 

with our study’s direction and objective can help explain the behaviors of digital 

consumers and support digital disruptors in creating better product strategies [8]. 

The way we have adapted this model to classify our participants’ core needs—the 

main factors driving and defining their expectations and desires from e-mental health 

resources—will be illustrated later, in the results section (see Table 1). 

2.3 Methodology 

2.3.1 Research Questions 

To reach our research objectives and explore the areas that would require special attention 

from HCI and UX developers to increase the likelihood that the experience of their 

universal school-based e-mental health solutions could meet the expectations and desires 

of its adolescent users, a qualitative methodology was adopted. The specific research 

questions on which our exploratory qualitative study was focused were the following:  
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1. What are the main underlying needs that drive adolescent students’ expectations 

and desires from universal school-based e-mental health solutions? 

2. What do adolescent high school students expect from using universal 

school-based e-mental health solutions? 

3. What factors could make universal school-based e-mental health solutions 

more desirable for adolescent students? 

After agreeing on our study’s scope and research questions, our study protocol and semi-

structured interview questions were developed in order to better explore the experiences 

and opinions of adolescent students with mental health resources—both non-digital and 

e-mental health solutions—and their motivations and goals from using them. To this end, 

the interviews’ preliminary and follow-up questions were determined in a way that could 

help us focus on (a) finding the answers to “when”, “why”, and “how” each adolescent’s 

experiences with mental health resources started and continued; (b) uncovering each 

adolescent’s positive and negative experiences with these resources and their consequent 

impacts; and (c) discovering each adolescent’s subjective opinions about the resources’ 

shortcomings and improvements that these resources would require in order to meet user 

expectations and desires, and to help individuals in achieving their mental health goals. 

Following the submission of our complete study protocol to HEC Montréal’s 

Research Ethics Board (REB) and receiving the certificate of approbation for our research 

from the board, the recruitment and data collection processes started in mid-May 2021. 

2.3.2 Data Collection 

In our data collection period, individual semi-structured interviews were conducted through 

a video conferencing platform with eight unique adolescent participants, each lasting 40 ± 10 

minutes, depending on how the conversation unfolded. To participate in our interviews, the 

requirement for the students was to be fitted into at least one of the two following categories: 

1. High school students who have participated in and have a good recollection of 

their experiences with non-digital mental health-related activities that were not 

pursued for mental illness treatment or rehabilitation purposes (n=6). 
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Adolescents of the first participant group had experiences in one or more preventive or 

promotive mental health-related activities such as meditation, yoga, and deep-breathing 

exercises. Out of these 6 participants, half of them were students at public schools while 

the other half were studying at private schools: (a) the public-school students were all 

from the same high school that offered an optional traditional (non-digital) mental health 

course. The course had a mental health instructor who was present during the class times 

and apart from educating the students about the psychophysiology of stress, anxiety, 

calmness and other relevant topics, the instructor would teach them different exercises 

and techniques for stress management and increasing awareness; the instructor would also 

engage in moderating and assisting in the group exercises (deep breathing, meditation, 

yoga, etc.) and facilitating the discussion periods in which the students exchanged their 

experiences, shared their struggles and success stories regarding their mental well-being 

challenges; and (b) other students who had not been offered a similar class by their private 

high schools were adolescents who were interested in pursuing yoga, meditation, or 

similar activities for the benefits that those would give them. These students had all started 

their journeys with mental health exercises either with a non-professional guide, such as 

one of their parents, or through attending a professional instructor’s sessions with one of 

their close family members. All participants from this participant group were residents of 

Quebec province except one from Ontario province, and most interviews (4 out of 6) were 

conducted in French. 

2. High school students who have had experiences in using e-mental health resources 

and have a good recollection of these experiences (n=6).  

Adolescents of the second participant group had experiences using resources related to 

meditation, yoga, mindfulness, mental focus, sleep aid, anxiety- or stress-relief. Out of 

these six adolescents, half were students at public schools while the other half were 

studying at private schools. The majority of these students were residing in the Quebec 

province (4 out of 6) while the rest were from Ontario; three interviews for this participant 

group were conducted in English, and the other three, in French. 

Overall, out of a total of 8 individuals, 4 adolescents (2 students from public high 

schools and 2 students from private high schools) met the criteria for both interview 

categories and responded to our interviews’ semi-structured and follow-up questions 

pertaining to both groups. 
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2.3.3 Qualitative Analysis of the Interviews 

Analysis Process for Individual Interviews. After the completion of each interview, our 

qualitative analysis started with developing its transcript through listening to the recorded 

interview. As we were also interested in uncovering each participant’s underlying needs 

and those expectations and desires that were not explicitly expressed during the 

interviews, additional steps that were performed were through listening to the audio 

recording for each interview again to extract the contextual cues, information, and insights 

from each interview and to fill the gaps between what was expressed and what was 

concealed or remained undiscovered by each participant. The findings from the second 

listening were directly added into each interview transcript, which we had anonymized to 

protect the identity of each individual who was interviewed, as a side note. This method 

was used since due to privacy concerns and following REB’s recommendations, it was 

decided that no video outputs, but only the audio outputs of our interviews with our 

adolescent participants should be captured—and only after receiving their written consent 

before the interviews, and the verbal confirmation at the beginning of our interviews with 

each participant—and therefore, it was important for us to listen more closely and to pay 

more attention to changes in tones, pauses, and other vocal expressions and cues that could 

provide additional insights and contexts to each student’s answers. To maximize efficiency 

and accuracy, all the above steps were set to be completed within a maximum of 48 hours 

from the starting time of each interview; this way, our memories from each participant and 

the discussions that took place during each interview could still remain fresh, which would 

also present us a more accurate and quicker way to extract, organize, and further analyze our 

findings in the consequent steps.  

Process for Analyzing the Interviews Within a Participant Group. After finishing data 

collection in each participant group and completing the analysis for all individual interviews 

of that group, each annotated transcript was analyzed individually so we could extract each 

participant’s opinions, motivations, goals, positive and negative experiences pertaining to 

mental health interventions and resources. The output from this round of analysis was in the 

format of short phrases, each in the language that was chosen for the interview by its 

participant. Then, all the short-phrase findings of each participant group were grouped 
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together with the following method: A) for those phrases that had similarities with each 

other: (1) if they were from the same participant, only one of the phrases that was more 

representative was kept and the others were discarded; (2) if they were not from the same 

participant and if there was a phrase that represented all the other similar phrases, only that 

phrase was kept and the others were discarded after taking note of the number of similarities 

to the phrase that was kept; and (3) if they were not from the same participant and there was 

no phrase that represented all the other similar phrases, a more representative phrase was 

generated, and all the similar phrases were listed via bullet points under it. B) for phrases 

that had no similarities with each other, they were kept as is for this round of analysis. 

Process for Combining the Findings of Both Participant Groups. After the data 

collection period and data analysis process for both participant groups were completed, the 

short-form and bullet-pointed list of phrases were color-coded according to the participant 

group to which they belong. Then, our findings were combined together with the following 

method: A) for those phrases that had similarities with each other: (1) if there was a phrase 

that represented all other similar phrases, that phrase was kept and the others were 

discarded, also, the color-code was changed to a new one to represent the phrase belongs to 

both participant groups; if there were numerical values—representing similar ideas that 

were previously discarded—associated with the discarded phrases, these number were 

noted; and (2) if there was no phrase that represented all other similar phrases, a more 

representative phrase was generated with the color-code that represented both participant 

groups, and all the similar phrases were listed via bullet points under it while the numerical 

value associated with any phrases before getting combined with others was noted. B) for 

phrases that had no similarities with each other, they were kept as is at this stage. 

Process for Analyzing the Combined Findings. After combining our findings from both 

participant groups, all the resulting phrases were classified via following groups that were 

derived from our study’s group-specific objectives and our preliminary data analysis:  

• Essential benefits of e-mental health solutions and resources for the users 

• Critical disadvantages or shortcomings of e-mental health solutions and resources 

• Desired areas of improvement for e-mental health solutions and resources 

• Factors motivating the users in pursuing the betterment of their mental health 

• Shared goals of the users in pursuing or completing mental health-related activities 



 

21 

Then, as our aim was to use an inductive approach to generate themes among our findings, 

further investigations took place in order to find patterns among the phrases. To this end, 

since not all the phrases had the same structure (as they were mostly derived directly from 

the interview transcripts), it was first required they would all be transformed into phrases 

that would have a similar structure: Because our goal was to focus on the users and 

understand their core needs, expectations, and desires from school-based e-mental health 

solutions, the phrases that were about e-mental health resources’ benefits, shortcomings and 

desired improvements—which were either derived directly from the results for the second 

participant group or discovered via comparison of results in both participant groups—were 

transformed into phrases that would consider the point-of-view of the users who would have 

felt that benefit, the lack, or the need. The following example presents an instance where 

the structure of a phrase related to shortcomings of e-mental health solutions was 

transformed into a phrase that represented an unmet need of the adolescent users. 

Example. The phrase “Not communicating the expected outcome or learning objective from 

specific activity” was derived from both participant groups, hinting that both traditional mental 

health and e-mental health programs and resources have had a similar shortcoming for their 

adolescent participants. This finding suggests that developers of e-mental health solutions 

should plan for providing their students sets of clear expectations about the outcomes and 

learning objectives of the programs, and the effort required for reaching them. Therefore, the 

original phrase was transformed into “Being able to set clear expectations for a mental-health 

related activity”, which conveyed what the users felt lacking in e-mental health solutions. 

After ensuring all the structures of phrases were similar and from the users’ point-of-view, 

the main themes that were shared between the users were identified: the main factors—

core needs—that drove our participants’ experiences with mental health solutions and 

resources. The themes that emerged from our attempt to reorganize our findings based on 

the core needs that were shared between our participants were consistent with the Four 

Fundamental Human Needs model: the fundamental needs for connection, comfort, 

variety, and uniqueness [8]. Therefore, to better classify our findings, the model was 

adapted to the specific context of our research, and the identified categories for the core 

needs were named after the mentioned fundamental needs (see Table 1). 
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After reorganizing our findings to generate the main themes (i.e., core user needs), 

we then sought to discover the most important phrases related to each core user need to 

identify the most important user expectations and desires. To this end, the phrases that 

either had the most occurrences or had the most weight were identified. To identify the 

most occurrent phrases, the following steps were performed:  

1. First, it was identified in which participant group(s) the phrase was shared: If it was 

shared in both groups, therefore, it had more priority over the others with the same 

number of occurrences that were only part of one group. 

2. Then, it was checked whether the phrase was generated to represent a combination of 

similar phrases: If in fact it was, the bullet-point form phrases that were listed below 

it during the analysis process—before two or more phrases were grouped together—

signalled the total number of occurrences of the phrase; in other words, total number 

of occurrences would be one less than the total number of bullet-point form phrases. 

3. Next, it was verified if the number of a phrase’s past occurrences was noted next to it; 

a practice that was done each time similar phrases were combined during each round 

of analysis: If there was a numerical value next to a phrase, it would indicate how 

many more times the phrase had occurred.  

4. Lastly, by calculating the number of additional occurrences identified in the steps 

above for each of the phrases, it was determined which phrases were more occurrent 

than the others and thus represented those expectations and desires that were shared 

between the users more than the other phrases. 

Moreover, to identify phrases with the most weight, our interview notes were revisited to 

investigate which benefits, shortcomings, positive and negative experiences related to 

mental health interventions and resources were more urgent and sensitive to focus on. The 

urgency and sensitivity of such topics were recognized either by participants themselves, 

when during the interviews they had explicitly or implicitly put more emphasis on the 

matter, or the gravity of positive or negative effects of the discussed topic throughout the 

interviews were acknowledged by the research team. After establishing which topics 

should have more weight, the phrases that were related to them were identified. By only 

keeping the phrases that had the most occurrence or the most weight and by discarding 

other phrases, the most essential needs, motivations, and goals that either the adolescents 

expected or desired to address via their experiences with universal school-based e-mental 

health solutions were identified. 



 

23 

2.4 Results and Discussion of Practical Implications 

In this section, the results of our study will be gradually presented via diagrams and tables. 

For the purpose of clarity, color-coded tables and figures are used to demonstrate how our 

findings from each stage would contribute to other stages. 

2.4.1 Core User Needs from e-Mental Health Solutions 

As the starting point in our classification, and to answer our first research question, we 

identified the core user needs, which we recognized as the underlying needs that drive the 

adolescent students’ expectations and desires from e-mental health solutions. These needs 

were derived from the main themes among the needs, motivations, and goals that were 

shared between all the participants in our study, which as explained, were named after the 

categories of four fundamental human needs model: Comfort, Connection, Variety, and 

Uniqueness [8]. In Table 1, the definition for each of the core user needs and what they 

represent for e-mental health solutions’ designers and developers are presented; later, it 

will be clarified how each HCI/UX-related concept could be used to inform the design of 

e-mental health solutions. 

Table 1. Core user needs driving the user expectations and desires from e-mental health solutions; 

adapted from Forrester Research’s four fundamental human needs model [8]. 

Core  

User Needs Comfort Connection Variety Uniqueness 

Definition 

The need to remove 

ambiguity,  

complexity, and 

sources of stress 

associated with the 

experience 

The need to belong 

with others and to 

feel welcomed  

and supported  

in the course of the 

experience 

The need to feel excited 

about possibilities and to 

anticipate new 

experiences and 

diversions from 

 monotony in the course 

of the experience 

The need to feel 

special, capable, 

and optimistic 

about opportunities 

for improvement  

in the course of the 

experience 

Connection 

to HCI/UX 

Knowledge 

Psychological Safety 

Usefulness 

Ease-of-Use 

Ease-of-Use 

Usefulness 

Personalization 

Customization 

Gamification 

Usefulness 

Self-Efficacy 

Knowledge 

Personalization 

Usefulness 
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2.4.2 User Expectations from School-Based e-Mental Health Solutions 

Next, to answer our second research question, we identified the needs, motivations, and 

goals that adolescent users expected to address more than others via their experiences with 

school-based e-mental health solutions. In Fig. 1, the most important user expectations 

from high schools’ universal e-mental health programs are presented. 

 

 

Fig. 1. User expectations from using school-based e-mental health solutions. 

Note: Here, each user expectation’s color scheme corresponds to that of core needs depicted in Table 1. 

 

The description of each expectation (UE1–7), their connections to the core user needs 

(i.e., the main driving factors of user experience of e-mental health solutions for students), 

and their practical implications for the schools and practitioners in the HCI and UX fields 

are presented in more details in Table 2. 

User 
Expectations 

(UE)

UE1.   Understand the scope and limitations of the solution

UE2.   Have psychological safety with using the solution

UE3.   Be able to see efforts translated into daily life

UE4.   Have access to professional support for resolving issues & problems

UE5.   Have access to diverse activities within the solution

UE6.   Be able to understand if the solution would be suitable for them

UE7.   Be able to understand the changes that could occur in themselves
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Table 2. Descriptions of user expectations from school-based e-mental health solutions.  

Note: Here, the color scheme corresponds to the color schemes presented in Fig. 1 and Table 1. 

Related 

Core Need UE# Description 

Comfort  

1 

This expectation, which signifies a critical shortcoming of mental health 
resources is concerned with removing unneeded ambiguities and providing 
clear communications about the scope and limitations of an e-mental 
health solution to help the users make an informed decision. 

2 

A critical shortcoming in and an essential motivating factor for using e-
mental health solutions, this expectation is about the need to use a solution 
without additional concerns such as chances of failure or criticism, and it 
could be addressed by removing unneeded sources of such stresses and 
maximizing the psychological safety of the users. 

3 

This expectation is concerned with a critical shortcoming in and an essential 
motivating factor for pursuing mental health-related activities: The users 
require to be able to anchor the activities and learnings from the mental 
health resources into their daily life, they might otherwise find the solution 
to have no benefits or any usefulness for them. 

Connection 4 

This expectation represents a valuable factor for the users who would need 
to be able to remove complexities as they arise during or throughout their 
experiences with an e-mental health solution through receiving 
professional support. For the designers, not only ensuring there would be 
no major usability issues or complexities leading to this need for the users, 
but also providing an easy access to support is a crucial consideration. 

Variety 5 

An essential motivating factor for the users and a critical shortcoming of e-
mental health solutions, this expectation is about maximizing the 
possibilities of the platforms and programs via personalization, 
customization, and gamification, especially for groups of users that 
welcome more possibilities, contents, and activities within the solution. 

Uniqueness 

6 

A critical shortcoming in and an essential motivating factor for using e-
mental health solutions, this expectation is concerned with providing 
information and guidelines to allow users to have a clear understanding 
about their capabilities and opportunities for improvement, the benefits 
associated with the solution and its activities, also the efforts and time 
required for achieving their optimal effects. 

7 

An essential motivation for the users, this expectation is concerned with 
educating and providing adequate resources that will help users identify, 
anticipate, and track the changes (improvements or deterioration) in their 
mental and emotional well-being.  
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2.4.3 Desired User Experience from School-Based e-Mental Health Solutions 

Consequently, in order to answer our third and final research question, the needs, 

motivations, and goals of adolescent users that could contribute towards making a more 

desirable user experience for universal school-based e-mental health solutions were 

identified. These contributing factors, which are outlined in Fig. 2, would be in fact the 

additional desires of adolescent students from using school-based e-mental health 

solutions. This means that for providing the desired user experience to adolescent users, 

first, the focus of HCI and UX designers and developers should be on meeting the user 

expectations (UE1–7), and then, on addressing the additional desirable factors (AD1–6); 

this way, when developing a new e-mental health solution or redesigning an existing one 

for high schools, developers and designers can focus on maximizing the likelihood that 

the experience of using their solution could be desirable for their intended users. 

 

 

Fig. 2. Additional desires of users from using school-based e-mental health solutions.  

Note: Here, the color scheme for each additional desire corresponds to that of core users’ needs 

depicted in Table 1. 

 

The description of each additional desire from using school-based e-mental health 

solutions (AD1–6), its connection to the core user needs, and its practical implication for 

the schools and practitioners in the HCI and UX fields are presented in Table 3.  

Additional 
User Desires

AD1.   Be able to have a flexible approach

AD2.   Be able to interact with a support network

AD3.   Be able to exchange experiences with peers

AD4.   Have regular reinforcement of motivation

AD5.   Have access to different activities according to personal criteria

AD6.   Have diverse learning opportunities integrated with the solution
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Table 3. Descriptions of additional user desires from school-based e-mental health solutions.  

Note: Here, the color scheme corresponds to the color schemes presented in Fig. 2 and Table 1. 

 

Related 

Core Need AD# Description 

Comfort 1 

If this desire is met, users will be able to remove excess complexities and 
stresses that could follow if the solution is not easy to use and cannot be 
adapted to the users’ schedules and preferences. Users desire to be allowed 
to use e-mental health resources and follow the programs at their own 
pace, within their comfort zone, and on their own (unaided). 

Connection 

2 

If this desire is met, users will see more value in the solution as they would 
feel reassured to have access to a support system, which should consist of 
individuals who would understand the context and situation and would not 
be judgmental or critical of other users but could instead help alleviate 
stresses and complexities for them. 

3 

If this desire is met, users will have feelings of belonging within a 
community and connections to those who are also in a journey with them, 
both of which will add to the subjective value of the solution and help 
motivate the users to use it more. 

Variety 

4 

If this desire is addressed through motivational learnings, activities, 
messages, and any other means that can result in feelings of excitement for 
the users, it will increase the likelihood that the users would attempt to 
push themselves for getting more involved with e-mental health activities 
for the benefits and outcomes they could provide them. 

5 

If this desire is met through customization capabilities that solution would 
provide to the users, they will be empowered to choose from activities they 
feel could be more valuable and suitable for them and to change and adapt 
program or activities’ criteria (type of activity, level of complexity, etc.) 
based on their preference or need of the day. 

Uniqueness 6 

If this desire is met through delivering personalized educational contents 
and resources for the users who would welcome it, they will feel more 
knowledgeable and motivated than before in using the solution as they 
would associate more value to it. 
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2.5 Conclusion and Future Work 

The presented article offers insights from an exploratory study that was conducted in order 

to better understand the factors that contribute to the overall user experience of universally 

delivered school-based e-mental health solutions from the point-of-view of adolescent 

users; more specifically, our research team sought to learn what kind of experience the 

users would expect to have from school-based solutions and how these solutions can 

become more desirable for them. Our findings were derived from conducting individual 

qualitative interviews with semi-structured questions from a total of 8 adolescent students 

residing in Canada who had (a) experiences with e-mental health resources (n=6), or (b) had 

experiences with non-digital mental health resources such as yoga and meditation practices 

(n=6), while these experiences were non-treatment-focused and were either through universal 

school-based programs (offered to all students regardless of their mental health risks) or 

through non-school-based activities and classes. 

As our goal was to present this study’s findings with practical implications that 

they would have for high schools, also the HCI and UX designers and developers in the 

most accessible way, our findings were organized and presented via interrelated 

visualizations (tables and diagrams): (a) first, the core user needs, or the underlying 

motivating factors that were identified to be the drivers of the users’ expectations and 

desires from using e-mental health resources were outlined and defined in Table 1, 

together with the HCI and UX concepts which were deemed correlated to them; (b) then, 

the seven most essential needs, goals, and motivations that users expect to address through 

their experiences with e-mental health solutions were presented in Fig. 1 and their 

practical implications were discussed inside Table 2; and (c) lastly, six additional factors 

that could make the user experience of e-mental health solutions more desirable for their 

intended end-users were outlined in Fig. 2 and their practical implications were 

subsequently expanded inside Table 3. We recommend the developers and designers of 

school-based e-mental health solutions to first focus on providing what the end-users 

consider as the solutions’ must-haves by addressing the seven user expectations, and then, 

to focus on offering the solutions’ nice-to-haves by focusing on additional desires of users 

from using e-mental health solutions. 
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It is hoped that our results could be used as a means for HCI and UX designers 

and developers to help them put a more focused effort and create a better product or 

service strategy when developing or redesigning school-based e-mental health solutions 

and resources. However, it must also be acknowledged that due to the exploratory nature 

of our study, and since our focus was on better understanding the goals, needs, and 

motivations of the intended end-users of school-based e-mental health solutions through 

qualitative analysis, we can neither at this point provide concrete evidence about the 

feasibility of integrating our recommendations within a specific solution, nor attest to their 

consequent usability once they would be embedded within a school-based program; these 

concerns were beyond the scope of this research and could be further explored and tested 

via usability testing and other methods.
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Abstract 

Digital mental health intervention (DMHI) programs offered in schools present a crucial 

and inexpensive investment, also a readily-accessible and flexible means for educating, 

empowering, and supporting adolescents in maintaining a balanced mental health during 

uncertain and stressful times such as COVID-19 pandemic. Recent studies indicate that 

for DMHI programs to be effective in improving students’ mental well-being and in 

preventing from their mental health complications, user engagement is key. This study 

focuses on identifying the factors pertaining to user experience of digital solutions that 

can facilitate user engagement with DMHI programs that schools deliver universally to 

their students, regardless of their mental health conditions. To identify said factors, we 

sought to gain a deeper understanding of perceptions, opinions, and preferences of the 

actual end-users (i.e., the adolescents) regarding their experiences with both digital and 

non-digital mental health resources and thus investigated what constitute the primary user 

expectations (or a digital solution’s must-haves) and the additional user desires (or a 

solution’s nice-to-haves) that contribute to engagement with universal school-based 

DMHI programs. Specifically, through conducting interviews with adolescents who had 

either a higher-than-average or a lower-than-average engagement with universal DMHI 

programs of a specific school-based digital mental health solution, also adolescents who 

had voluntarily used non-digital or non-school-based digital mental health resources for 

purposes other than treatment, the reasons that could lead the adolescents to better engage 

with school-based DMHI programs, as well as the shortcomings that could prevent that 

from happening were uncovered. By performing a thematic analysis, the most important 

(or primary) and the additionally desirable (or secondary) factors that that could lead to a 

higher engagement level for school-based DMHI programs were identified. Lastly, using 

the gathered evidence from our interviews, specific recommendations are proposed that 

could help in targeting each identified engagement factor and in increasing the likelihood 

that school-based DMHI programs achieve their desired outcome for high school students. 
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3.1 Introduction 

The adverse effects of coronavirus disease pandemic on public health have invited a 

renewed attention toward adolescents’ access to mental health resources, support, and 

education. As recent public health studies and surveys on mental health in North America 

indicate, adolescent students are in an alarming mental health condition, especially due to 

lack of in-person interactions and the uncertainties that have resulted from measures such 

as lockdowns and schools’ closures that were intended for preventing the spread of 

coronavirus disease, i.e., COVID-19 (1–2). The decline in mental health conditions has 

not only affected the overall health of adolescents, but also has caused adverse social 

outcomes, such as lower school grades and difficulty in making friends (3). Even though 

evidence strongly suggests mental health of adolescents requires immediate attention, 

however, not only the younger generations lack access to both mental health resources 

and education (4), but also “mental health” is still a topic that cannot be openly discussed; 

as research shows, there are still generally negative perceptions and stigma associated 

with adolescents seeking professional help for mental health concerns and problems (5). 

For these very reasons, it would be up to the schools to act as a mental health resource 

center and educator for adolescents as the school system has long been identified not only 

as the single location that the majority of adolescents and children can be reached (6), but 

also as a crucial avenue for identifying and addressing students’ mental health needs (7). 

Evidence has shown that schools are environments where universally delivered mental 

health intervention programs can be effective in achieving their goals (e.g., anxiety and 

depression prevention) and in improving adolescents and children’s overall mental well-

being (8–10). In contrast to the “selective” and “indicated” types of mental health 

intervention programs—collectively referred to as “targeted” programs—which high 

schools design for more at-risk groups or those individual students who show symptoms 

of a mental health disorder, “universal” mental health intervention programs are designed 

for and delivered to either all the students of specific grades or throughout the school (11). 

Therefore, compared to the targeted methods, universally delivered programs are not only 

more accessible, more cost-effective and much easier to implement (12), but also are 

perceived to be much less stigmatizing since the individual students are neither singled-

out nor forced to participate in a mental health program (11). Furthermore, through 

universally delivering a digital mental health intervention (DMHI), schools can allow 

their students to have a costless, flexible, and readily available access to a collection 

mental health-related learning activities, practices, and other resources such as mental 

health support services (13). As digital technology (such as online platforms, mobile and 

wearable digital devices, and smartphone and computer applications) is used for 

developing digital solutions to act as the primary or the supplementary method of 

delivering mental health intervention programs, this method has additional crucial 

advantages over non-digital methods of intervention including reduced stigma associated 

with receiving or using a mental health support system, more privacy and anonymity for 

students, less training and preparation required for staff, and more flexibility and 

consistency in delivering mental health resources to students (14). All the mentioned benefits 

that could result from universal school-based DMHI programs could potentially lead to 

more student engagement than the non-digital programs and could maintain the interests 

and the involvements of these adolescent users throughout the intervention (14). 
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User engagement with digital technologies that are used for intervention to promote self-

management, self-monitoring, and behavior changes—similar to the features, qualities, and 

objectives of high schools with universal DMHI programs—has been conceptualized by 

Perski et al., through forming an integrative definition based on a systematic review of 117 

qualitative studies about engagement with digital intervention methods, as a dynamic 

process (i.e., it varies within individuals over time) underpinned not only by behaviors (such 

as the amount, frequency, and duration of use), but also by subjective experiences of the 

users, within their contexts of use (15). Recent studies have all signified that it is vital to 

focus on improving the users’ engagement with DMHIs. Findings from a scoping review 

of 16 studies on user engagement with DMHIs in “nonclinical” settings (i.e., not designed 

for actual patients or persons undergoing a treatment) have indicated that for DMHIs to be 

effective for nonclinical users in improving their psychological well-being, optimal user 

engagement is critical (16). Also, results from a recent narrative review of 35 studies 

pertaining to the effects of engagement with DMHIs have revealed that, regardless of the 

types of intervention or the mental health condition of the target users, higher levels of user 

engagement with DMHIs were associated with moderate improvements in mental health 

outcomes for the users compared to lower engagement levels (17). The studies included in 

the mentioned studies were however primarily concerning the adults aged 18 and above, 

and outside the school environment; specifically, there were only 5 studies that included 

school-aged children and adolescents while none had particularly focused on adolescents 

or high school students. In a less recent systematic review of relevant literature concerning 

adolescents, researchers had also invited similar attention towards user engagement with 

DMHIs; in their systematic review of school-based and college-based DMHI programs for 

young people aged 12–25, Clarke et al. (18) have concluded that DMHIs have positive 

impacts on adolescents’ mental health and well-being, but low levels of engagement and 

program dropouts have been significant issues affecting many interventions in the past. 

As we found a gap in recent academic literature, finding no recent primary research that 

explored the perspective of high school students to identify the factors that could lead to 

a more engaging user experience with school-based DMHI programs, we sought to 

investigate and better understand the adolescents’ subjective experiences, opinions and 

preferences surrounding digital mental health resources and to uncover their needs, 

expectations and desires from universal school-based DMHI programs. To this end, two 

sets of qualitative interviews, each consisting of 8 individual interviews were conducted 

with a total of 16 high school students: (a) the main participant groups were users with 

higher-than-average (n=4) or lower-than-average (n=4) level of engagement with 

universal school-based DMHI programs. Our goal with these interviews was to gather 

insights surrounding the reasons that have led and could lead the users to better engage 

with school-based DMHI programs, as well as the shortcomings that prevented and could 

prevent that from happening; and (b) the supporting participant groups were adolescents 

who had used non-school-based digital mental health resources (n=6) or non-digital mental 

health resources such as yoga and meditation classes (n=6), all in nonclinical settings and 

through adolescents’ voluntary use or participation. With this set of interviews, in which 

four participants answered to questions pertaining to both digital and non-digital 

resources, our goal was to gather more insights into adolescents’ needs, expectations and 

desires from digital mental health solutions and to gather more evidence about the factors 

that could drive adolescents’ engagement with school-based DMHI programs. 
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To focus our efforts on this exploration, specific research questions were identified, all of 

which will be answered using thematic analysis of the gathered qualitative data: 

RQ1: What are the factors related to user experience of digital mental health solutions 

that drive the engagement of frequent adolescent users with DMHI programs? 

RQ2: The absence of which factors related to user experience of digital mental health solutions 

lead to a lack of engagement with DMHI programs for infrequent adolescent users? 

RQ3: What factors related to user experience of digital mental health solutions facilitate 

adolescent users’ engagement with universal school-based DMHI programs? 

With the first and second research questions (i.e., RQ1–2), our intention was to conduct 

in-depth investigations into experiences, opinions and preference of the actual users of 

universal school-based DMHI programs in order to identify which addressed or unmet 

needs, expectation and desires of the users had resulted in their increased engagement or 

disengagement with DMHI programs. For answering the third research question (i.e., RQ3), 

which is, in fact, the principal research question guiding our efforts, we aimed to gather 

more data from a supporting set of interviews to account for discrepancies other than past 

experiences (positive or negative) with universal school-based DMHI programs through 

investigating adolescents’ relevant experiences with other mental health resources, also 

their opinions and preferences regarding universal school-based DMHI programs. 

By integrating and analyzing our collected data from the main and supporting participant 

groups, enough evidence and robust insights into adolescent students’ needs, expectations 

and desires pertaining to the user experience of universal school-based DMHI programs 

were captured. These identified user needs, expectations and desires are effectively the 

factors that—if addressed—could facilitate adolescents’ engagement with DMHIs. 

Through identifying these factors, we contribute to human-computer interaction (HCI) 

and user experience (UX) fields and potentially help the developers of nonclinical DMHIs 

with increased likelihood that their universally delivered school-based DMHI programs 

could be effective and beneficial for the mental health of their high school students. 

3.2 Methods 

3.2.1 Context 

To answer our research questions, exploratory interviews were conducted with adolescent 

users of universal school-based DMHI programs as well as users of non-digital and non-

school-based digital mental health resources. Individual semi-structured interviews were 

performed as their benefits heavily outweighed following structured or non-structured 

types of interviews, also interviews with more than one participant; this method could 

provide us with more flexibility in our exploration and more opportunities for probing, 

thus help us uncover more insights into individual experiences and more evidence 

regarding the factors that contribute to user engagement than the other methods (19). 
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For determining a sampling method for our main participant groups, i.e., users with 

higher- or lower-than-average engagement with universal school-based DMHI programs, 

Perski et al.’s conceptual framework for engagement with digital interventions was used: 

“User Engagement” is conceptualized as a dynamic process and defined as a 

bidimensional construct relying both on the usage behavior and on the user’s subjective 

experience, within the context of use (15). As our aim was to qualitatively explore 

subjective experiences of adolescent users to reach our research goals, our exploration 

was therefore focused toward two extremes of the usage behavior spectrum, meaning only 

users who had either high-frequency or low-frequency usage, and for one particular local 

digital mental health solution. The users of one particular local solution were chosen in 

order to limit major discrepancies in the settings pertaining to DMHI programs’ contexts 

of use that could have introduced contextual differences in the users’ perceived 

experiences and opinions; these settings according to Perski et al.’s framework (15) would 

be underpinned by the users’ social environment (e.g., culture, social norms, and media) 

and physical environment (e.g., location, healthcare system and policy, access to high-

speed internet and hardware). In addition, since according to the framework, the optimal 

level of engagement (or optimal dose) at which an intervention program would be 

effective is specific to and defined for a particular digital solution, a specific digital mental 

health solution was chosen and focused on in order to investigate the factors that have led 

the users to have a lower or a higher engagement than this solution’s optimal dose. 

Description of the chosen local digital mental health solution. The specific digital 

mental health solution that was selected for our study, which for the purpose of 

confidentiality will remain unnamed, was at the time of our study offering universal 

DMHI programs to select high schools and colleges across Quebec, Canada, from which 

our research only focused on two high schools (a private school and a public school) 

located in southwestern Quebec. This solution consisted of a web-based platform that 

provided weekly- and monthly-themed mental health intervention programs throughout 

the schoolyear for students who would voluntarily register for them. The solutions’ DMHI 

programs that were designed with and specifically for high schools were focused on 

demystifying “mental health” for students, reducing their psychological distress, and 

improving their overall well-being. Each of these DMHI programs consisted of a variety 

of activities presented within a gamified, step-by-step setting (i.e., completion of each 

activity gives points to the participating student); the platform also provided a dashboard 

for students so they could monitor their progress and performance, and leaderboards for 

comparing their performance statistics with those of other peers. The programs’ activities 

included educational presentations (including readings and videos), recreational slides, 

quizzes, etc. that were all circled around the specific theme of a weekly or monthly 

program, such as “pressures of student life”, “self-acceptance”, “anxiety”, “physical 

health”, etc. Many of these programs were embedded with short surveys that acted as a 

preventive means for reporting the students’ overall mental health condition, 

anonymously, back to their schools, also for identifying and monitoring individuals in 

critical states who would require urgent interventions from their trusted contacts, school 

personnel, or relevant authorities. 



 

38 

3.2.2 Recruitment and Participants 

Through purposive sampling, for the main set of interviews, adolescents who were studying 

at one of our two targeted high schools and had a noticeably high or low level of engagement 

with the chosen local digital mental health solution were targeted, and for the supporting 

set, adolescents residing in Canada who had voluntarily used or followed non-digital mental 

health resources (such as yoga, meditation, and mindfulness classes) or non-school-based 

digital mental health resources (such as digital tools and applications for anxiety- and stress-

relief, sleep aid, mental focus, etc.). The research protocol and interview guides for each 

participant group were submitted along with other necessary documents for the approval of 

our institution’s Research Ethics Board (REB). In order to receive consents for participation 

in our research directly from adolescents and interview them without an adult or guardian 

being present, as their presence alone could have influenced our discussions, our data 

collection was restricted4 to focus only on adolescents aged 14 and above, equivalent to 

high school students in grades 9–11 in Quebec, Canada. 

After receiving the certificate of approbation for our project from REB, the recruitment 

process commenced in late-spring 2021, close to the local high schools’ final examination 

period. First, the directors of the selected digital mental health solution were contacted in 

order to help the research team find potential participants for the main set of interviews 

based on their solution’s indicators for engagement, which accounted for cumulative time 

and number of logins, number of completed activities and sessions, also number of days 

passed since registration for each user: (a) the top 5% of students aged 14 and above with 

the best indicators for engagement were targeted as “frequent users” of the solution’s DMHI 

programs; and (b) the top 5% of students aged 14 and above with the worst indicators for 

engagement were recognized as “infrequent users” of DMHI programs. A total of 33 potential 

participants met the criteria per each group. In parallel, the search for potential participants 

that would meet the criteria set for the supporting groups (i.e., having past experiences with 

non-school based digital mental health resources or with non-digital mental health resources) 

carried out through either contacting a network of local high schools for sending our invitation 

letters to their students or posting “call for participants” messages on social media platforms. 

All the potential participants for the main and supporting participant groups were asked to 

have a good recollection about their experiences with their resources for participating in our 

interviews, for which they would also receive a fixed monetary allowance. 

A total of eight participants who all self-identified as female were recruited as part of our main 

participant groups: (a) four frequent users participated in our interviews, half of which were 

from the same private school and the other two participants were from the same public school; 

there was one student in the ninth and one student at the tenth grade level from each of 

these high schools, and (b) four infrequent user participated in our interviews, all of which 

were studying at the same private school; only one participant was from the tenth grade 

level, while the other three were studying in the ninth grade level. Overall, from the eight 

participants recruited for the main set of interviews, five (62.5%) were studying in Grade 

9 and others (37.5%) were students in Grade 10 level in Quebec, Canada. This is while 

 
4 This measure was put in place to comply with Section 21 of the Civil Code of Québec (chapter CCQ, c. 17, 

s. 2), in which it is stated that only minors aged 14 and above could give consent alone with the condition 

that a competent research ethics committee would judge the circumstances justify involving them. 
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only two students were studying at a public high school (25%), as the others were students 

at a private high school (75%). 

In addition, eight adolescents who were current or past students at high schools in Quebec 

were recruited for our supporting set of interviews, half of which were students at public 

and the other half at private high schools. Most participants identified themselves as female 

(75%), and only two as male (25%). Also, four adolescents (50%) recruited for these 

interviews met both criteria and responded to our questions about their experiences with 

both digital and non-digital mental health resources during the interviews, with slightly 

extended duration. Overall, there were (a) six adolescents who met the criteria for non-digital 

mental health resources, out of which three were students at public high schools where they 

had taken in-person, non-mandatory mental health courses, and the other three were students 

at private high schools, all of whom pursued mental health practices such as yoga and 

meditation outside the school environment and on their own accord; and (b) six adolescents 

who had voluntary experiences (without an intervention from a professional or organization) 

with non-school-based digital mental health resources for different reasons such as stress- or 

anxiety-relief, increasing their focus or sleep quality. Half of the adolescents (3 out of 6) from 

this category were students at private schools and the other half at public schools. 

On the whole, combining the data from participants recruited for all participant groups 

resulted in having a total of 16 participants from which two participant self-identified as male 

(12.5%) and 14 as female (87.5%), six were students at public high schools (37.5%) and 10 

at private high schools (62.5%), while also 10 students (62.5%) were studying in the Grade 

9 and the other six (37.5%) were students in Grade 10 level (see Supplementary Table A). 

3.2.3 Procedure 

All the interviews were held online and via Lookback’s interview moderation platform5 

(Lookback Group Inc., Palo Alto, CA). The allocated time for each interview was announced 

to be between 30 to 50 minutes, depending on how the discussions would unfold; however, 

almost all interviews lasted between 30 to 40 minutes except for those adolescents who 

answered questions pertaining to both digital and non-digital mental health resources, for 

whom the interviews lasted close to 50 minutes. The interviews were conducted by one 

principal interviewer and one notetaker. The research team deemed having a notetaker present 

during each interview was necessary; since due to ethical considerations and for respecting 

the privacy of the adolescent participants, only capturing the audio from the individual 

interviews was possible, an important role of the notetaker6 was thus to look closely for and 

to detail the contextual and non-verbal cues (such as a change in facial expression, posture, 

or body language), which were very integral for uncovering what was not explicitly expressed 

by participants or remained latent needs and therefore unknown to them (20); in addition, due 

to the semi-structured and exploratory aspects of the interviews and the sensitivity of the 

subject, the notetaker was instructed to intervene whenever a key probing opportunity would 

be missed and not used by the principal interviewer, or whenever nonverbal cues could 

indicate that the existing topic of discussion must be abandoned in favor of another topic. 

 
5 https://www.lookback.com/ 
6 Four volunteer students from our institution who were authorized by REB to participate in our research  
helped in both notetaking roles and also conducting the interviews. 
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All the participants were asked to give their consent—a written consent prior to the day 

of interview and a verbal confirmation of their consent at the beginning of interview—for 

participating in our study. As it was planned in our semi-structured interview guides, 

during each individual interview and from each participant, open-ended questions were 

asked which followed the techniques for gathering user needs’ data that were common 

practice in user needs research and design thinking methodology (21): As the starting 

point, the aim of our questions were to understand “when”, “why”, and “how” each 

student had used either a specific aspect of the chosen digital mental health solution (for 

the main participant groups) or a digital/non-digital mental health resource (for the 

supporting groups); then, further elaborations and clarifications were requested from each 

participant regarding what they liked and disliked about their experiences; and lastly, 

participants were asked what they believed to be the shortcomings in each aspects of their 

experiences—while the users of non-digital resources were inquired about what they 

perceived or believed digital mental health resources lack compared to the non-digital 

resources—and what their recommended improvements were for addressing them. 

To better answer our two research questions from the main participant groups, specific 

topics and aspects were selected to be the focus of the interviews’ open-ended questions: 

(a) the learning materials and activities within the programs in which the users had 

participated, (b) the relevance and depth of the offered themed programs and activities, 

(c) the individual dashboards and overall leaderboards, (d) the announcements (general 

and program-specific), and (e) the gamified aspects of the web-based platform. As it was 

intended that our discussions encompass as many factors as possible pertaining to user 

experience of this particular solution, discussing all these topics and delving deeper into 

each topic helped us better investigate adolescent students’ perceived experiences, also their 

expectations and desires from using the platform, its programs and features. 

3.2.4 Data Analysis  

To combine our interview findings from both main and supporting participant groups in 

order to discover more credible evidence and more insights into user engagement factors 

for DMHI programs, a similar procedure was developed for analyzing all the conducted 

interviews. Our procedure was developed based on the analysis procedure that is common 

practice in user needs research and design thinking methodology’s “Define” phase (21), 

while closely following Ulrich & Eppinger’s recommended qualitative analysis steps for 

identifying the users' needs (20, p. 82–87): (a) after each interview, the interview transcript 

was developed in the language that the interview was conducted—as the participants were 

given a choice between English and French, the official languages in Canada—and 

subsequently, the pertinent contextual and non-verbal cues and insights, which were captured 

by the notetaker were added into the transcript, (b) after developing all the transcripts, 

anonymizing the individuals to protect their privacy, and copying all the transcripts related 

to each group—between the frequent users, infrequent users, digital users, and non-digital 

users—in separate word-processing documents, an inductive approach was used wherein 

each sentence within the transcripts (whether it was expressed by the user or added by the 

notetaker) that would represent a user need would be transformed into phrase(s)—as some 

sentences could represent more than one user need—representing the need from user’s 

point-of-view (i.e., in the format of statements such as “I would like to be able to set clear 
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expectations before using a mental health application.”), and (c) after transforming all the 

transcripts into phrases that represented user needs, first, similar phrases expressed by the 

same participant were omitted; then, the remaining similar phrases were analyzed: The 

most representative phrase between similar needs was kept, the count of similarities to 

that phrase was noted via a numerical value before the other phrases were discarded, 

however, if no single phrase could represent all other similar phrases, a new phrase was 

generated to represent the theme shared among similar needs, and those needs were then 

listed via bullet points under the new phrase; where applicable, to keep the count of total 

similar user needs, the numerical values associated with the phrases that were being 

discarded were added together and the total value was noted next to the new phrase. This 

thematic analysis along with the statistical calculation of the number of occurrences per 

each theme, especially for the main participant groups, helped us pinpoint some of the 

most important factors related to user experience of digital mental health solutions that 

could influence the users’ paths toward a high or a low level of engagement with the 

school-based DMHI programs. 

After the completion of data analysis for each participant group, the following procedure 

was developed in continuation of the last procedure in order to combine and analyze all the 

collected data together: (a) first, phrases from all the participant groups were copied within 

an online whiteboard platform, inside separate text boxes, (b) then, all the text boxes were 

color-coded in order to differentiate which phrases belonged to the main and which ones 

to the supporting participant groups, (c) next, all the phrases of the main and supporting 

groups were combined together via the following steps: For those phrases that had 

similarities with each other, if there was a phrase representing similar phrases, that phrase 

was kept, the color of its text box was changed to a new one representing that the need is 

shared by all participant groups, and other phrases were then discarded after the count of 

similar ideas were noted next to the kept phrase via a numerical value (while taking into 

account the numerical values that were previously associated with the individual phrases 

that were discarded); if there was no phrase that represented all other similar phrases, a 

more representative phrase was generated inside a new text box with the color that 

represented all groups, then, count of similar ideas were added together with the numerical 

values associated with them, and next, the total count was noted next to the new phrase 

and similar phrases were added via bullet points under it; for the phrases that had no 

similarities with each other, they were kept as they were at this stage of analysis, (d) the 

phrases that either had the most occurrence (by considering the numerical counts and the 

number of bullet points associated with each phrase) or had the most urgency (i.e., the 

weight or the priority of such topics were acknowledged either by the adolescent 

participants themselves, through explicitly or implicitly emphasising on the matter, or by 

the research team based on the topic’s sensitivity and the gravity of its positive or negative 

effects)—a step that required revisiting all the annotated transcripts—were identified and 

kept, and other phrases were all discarded; by only keeping the phrases that had the most 

occurrence and the most urgency, the user needs that were most likely to influence the 

users’ experiences and engagement levels with DMHIs were identified, and (e) whether 

the remaining user needs could be categorized as a user expectation or an additional desire 

from using a digital mental health solution was investigated; as user experience is defined 

by the International Organization for Standardization (ISO) as the “users' perceptions 

and responses that result from the use or anticipated use of a system, product or service” 
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(22), discovering what adolescents expect (i.e., perceive as a digital mental health 

solution’s “must have”) or additionally desire (i.e., perceive as a digital mental health 

solution’s “nice-to-have”) to be addressed via their experiences with DMHI programs 

was a key step in our analysis as they have direct influences over the perceived user 

experience of school-based digital mental health solutions. 

Following the identification of users’ expectations and additional desires, two models 

were adopted and used for further classification of our findings: (a) McQuivey’s four 

fundamental human needs model, in which the fundamental needs of “comfort”, 

“connection”, “variety”, and “uniqueness” are claimed to be the factors affecting the 

individual behaviors of digital users (23, p. 61) was adapted to be used for identification 

and classification of the users’ underlying needs, and in other words, for explaining what 

fundamental needs motivate the adolescent users to expect or to additionally desire certain 

features, functionalities, or benefits from digital mental health solutions. In our adaptation 

and based on the links found between our findings from the interviews, the research team 

defines comfort as the users’ need to remove complexity, ambiguities and any sources of 

stress that user experience of digital mental health solutions could bring, as many similar 

instances were found within our findings, such as our participants’ demands for 

psychological safety and ease-of-use; connection as the users’ need to belong with their 

peers and to feel part of the community as these needs greatly influenced how our 

participants judged the usefulness of the digital platforms they were using; variety as the 

users’ need for anticipating novel experiences, untapped possibilities and diversions from 

boredom, all of which were uncovered as the underlying needs of our participants when 

demanding or wishing for more personalization, customization and gamification within 

digital solutions; and lastly, uniqueness as the users’ need for individuality, self-

acceptance, and personal development, which were found to be the drivers behind our 

participants’ expectations and desires for having opportunities for improving their self-

efficacy, self-reflection, and knowledge, respectively (23, p. 61–65); and (b) Goodhue 

& Thompson’s Technology-to-Performance Chain (TPC) model (24) was used to 

categories the identified users expectation and desires. To this end, whether each user 

expectation and desire would be concerned with the individual, technology, or task 

characteristics was investigated; according to TPC model, technologies could lead to 

performance impacts at the individual level when they would be utilized by the 

individual users and would fit the user task that they support (i.e., achieving a task-

technology fit); our aim with this last step of analysis was to present how developers of 

digital mental health solutions could target users’ expectations and desires: through 

technology characteristics, meaning the aspects or functions related to the systems, 

hardware, software, training, user support services, etc. (24); through task 

characteristics, i.e., aspects related to the physical and cognitive actions and processes 

required from individuals who utilize the technology in their environments (25); or 

through adapting or extending their technology and task characteristics to become 

compatible with individual characteristics of the users, such as their familiarity and 

experiences with the technology or the tasks it supports, their motivations to utilize the 

technology or to perform a task, etc. (24). 
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3.3 Results 

3.3.1 Key Themes Emerged for the Main Participant Groups 

In this section, our key findings for the main participant groups, each derived from the 

themes emerged after organizing the user needs based on their frequency of repetition and 

urgency, will be presented. Also, the answers to our first two research questions will be 

revealed when discussing the key themes found per each user group. 

3.3.1.1 Themes Found for Frequent Users 

The main expectations and additional desires of the users with higher-than-average 

engagement (labeled H1–4) from using digital mental health solutions, and in other words, 

the main factors driving the users to better engage with DMHI programs (i.e., the answer 

to RQ1), along with key quotes from the interviews were identified as follows: 

H1:  Adolescent users want to be able to adapt the programs and activities to their 

schedules and realities: (A) users expect to be empowered with the ability to scale 

up, pause or scale down their progress through adjusting the speed, volume, and 

difficulty level of their activities, where applicable. All the frequent users (4 out 

of 4) claimed they were willing to do more activities when that they had less 

homework and were less busy, but no time-consuming activities during the final 

weeks of the schoolyear, as they would have neither time nor a proper focus to put 

for anything other than their final examinations; and (B) users expect to be 

presented with learnings and activities that would have real-life application for 

them. Half of the users (2 out of 4) expressed they required realistic applications 

for their learning activities, with recommended steps for applying them in practice. 

About the instructions on how to complete certain activities, participant P3 

(female, aged 15–16) mentioned: “I try to follow what they say, but sometimes, 

some challenges are hard to achieve. They're things you don't normally do”. 

H2: Adolescent users want incentives for participation in DMHI programs: (A) users 

expect to feel connected with others and encouraged through social connections 

within the digital environment. Majority of the users (3 out of 4) strongly felt 

having a platform to discuss with peers or their friends about their shared activities 

and readings could be very motivational. Particularly, participant P2 (female, aged 

15–16) emphasized on the importance of having a mental health discussion forum 

with her peers: “There are no Quebec websites, to my knowledge, where you can 

talk with teenagers that lived through same things [problems], understand how 

they deal with it … preferably anonymously, even moderated, in case someone 

was sharing dangerous or suicidal thoughts!”; (B) users desire to receive timely 

and clear announcements about upcoming programs and activities. Regarding 

announcements of the upcoming learning topics and activities, while one user 

welcomed the surprise effect of not knowing about them in advance, half of the 

users liked to be informed beforehand so they could anticipate them or get excited 

about them. As participant P4 (female, aged 14–15) points out: “It would be nice 

to have a schedule to know when and what activity is coming out instead of just 



 

44 

waiting to see [new announcements] on an email” [translation from French]; and 

(C) users desire to receive motivational newsletters and emails. Half of the users 

felt the platform’s newsletters and emails should be accompanied by a form of 

uplifting or motivational messages as having announcements alone were often not 

enticing enough for participating in the current or upcoming weekly- or monthly-

themed activities. 

H3: Adolescent users want to have access to comprehensive information within the 

digital environment: (A) users expect to be provided with access to professional 

help. Most users (3 out of 4) felt they should learn how to receive help and also 

have instant access or link to professional support, should the need arise. Through 

asking a rhetorical question, participant P1 (female, aged 14–15) called attention 

to the importance of this matter: “Seeking help and seeing a psychologist is still a 

taboo, but [how so] having problems is not?” [translation from French]; (B) users 

desire to have access to in-depth learning opportunities surrounding mental health 

topics or to know how they can learn more about them. Half of the users wished 

to have more comprehensive information about the mental health-related topics 

presented within the programs, and if not possible, learn how to acquire the 

knowledge on their own; and (C) users desire to learn more about the sensitive 

topics that are relevant to them (such as addiction, abortion, etc.). The offered 

DMHI programs were believed to only scratch the surface of sensitive and taboo 

subjects rather than providing a thorough and detailed examination of them which 

half of the users would have preferred. As participant P1 clarifies: “The programs 

helped me in a way because they taught me about addiction, love, etc., but I don't 

know if they really helped [emphasis added] me” [translation from French]. 

H4: Adolescent users want to practice self-reflection and introspection through 

different topics and activities: (A) users desire to have access to a variety of 

activities and learning materials that encourage self-reflection. Half of the users 

acknowledged learning about different topics and having access to various 

contents were nurturing as they allowed them to examine themselves through 

different lenses and ponder on certain subjects and questions for the very first time; 

and (B) users desire to have access to self-assessment and self-reflective 

questionnaires and tests, as half of the users claimed they helped them reflect and 

understand more about themselves. Particularly, participant P4 acknowledged 

why and how the questionnaires are helpful: "I like questionnaires. They allow us 

to be more involved. It's a kind of feedback about ourselves: how we feel, how we 

act in certain circumstances … these [types of] questions are deeper compared to 

what we, on ourselves, would think about” [translation from French]. 

3.3.1.2 Themes Found for Infrequent Users 

The main expectations and additional desires of the users with lower-than-average 

engagement (labeled L1–4) from using digital mental health solutions, and in other words, 

the main factors that their absence have led and could lead the users to disengage from 

DMHI programs (i.e., the answer to RQ2), together with key quotes from the interviews 

with this user group are detailed in the following lines: 
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L1:  Adolescent users want to have psychological safety when using a digital mental 

health solution: (A) users expect to feel free to use the digital solution and follow 

its programs. The solution’s features and facets (including those of its themed 

DMHI programs) were deemed not inviting and personal enough according to half 

of the infrequent users (2 out of 4) as they saw the programs and activities more 

like their homework rather than exercises to help them; and (B) users expect to 

feel at ease when they cannot follow the DMHI programs. Half of the users 

demanded having the choice to not get included within comparison and 

competitive features of the platform such as leaderboards; they felt an immense 

pressure after discovering they were being compared with others, as they believed 

their varying availabilities, challenges and pressures in daily life did not let them 

pursue the programs regularly or with the consistency that they wished. 

L2: Adolescent users want access to personalized contents and activities: (A) users 

expect to know if the program would be able to help them, and how. Majority of 

the infrequent users (3 out of 4) felt the programs’ activities were not necessarily 

targeted for them and they had to do them without understanding what their 

benefits were or how they can receive them. As participant P6 (female, aged 14–

15) ascertained: “If these [kinds of] programs can explain how it can help young 

people in the first place, surely young people will relate to it more” [translation 

from French]. In addition, participant P7 (female, aged 14–15) further elaborated 

on why she felt that something was lacking: “I remember a text [titled] ‘what is 

love?’, with examples of couples … I don’t learn anything [from it]; I don’t feel 

challenged! I didn’t think ‘Oh, I learned about love, I should now see what it 

means in my life!’ [emphasis added]”; and (B) users expect to have the ability to 

choose from a range of topics and activities and to select the ones that would be 

(more) appropriate or applicable to them. Half of the users required but were not 

given the ability to choose the activities they wanted and the ones they did not 

want to participate in for the duration of themed programs. As participant P6 

articulated how she wanted to use the solution: “I would have liked it to be 

separated into sections, so I could pick only the contents that are relevant for me” 

[translation from French]. 

L3: Adolescent users want to have incentives for participation: (A) users expect to 

have access to a platform where they could discuss with other peers. All the 

infrequent users (4 out of 4) required to be able to communicate with other young 

people through the digital platform, especially with other students or friends who 

experienced the same things. Particularly, participant P5 (female, aged 14–15) was 

adamant about this request: “Talking with other people with the same age who 

have been through the same things as you, that [emphasis added] is better than 

talking with adults” [translation from French]; and (B) users desire to receive 

follow-ups on past activities and learnings they had completed in order to feel or 

realize how much they have grown since the last time and to continue their 

progress. Half of the users felt discouraged to continue using the programs as they 

felt their prior efforts were not accounted for. 
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3.3.2 Emergent Themes from Combining Data from All Participant Groups 

After analyzing the combined data from all 16 participants that were interviewed as 

part of the four groups, the most important user expectations and the most prominent 

additional user desires from digital mental health solutions were identified (see 

Figure 1). Then, the identified user expectations, which we recognize as the primary 

factors related to user experience of DMHIs that facilitate engagement (labeled as 

PF1–7), and additional user desires, which act as secondary engagement factors with 

DMHIs (labeled as SF1–6) were linked to our adapted concepts from four 

fundamental human needs model and are presented—via the same color scheme for 

the purpose of clarity—in Figure 1. 

As apparent from Figure 1, all the user needs that were concerned with users’ pursuit 

for comfort fall into primary factors of engagement, as they were the least of—and 

the most important—expectations of the users from using school-based DMHI 

programs: having psychological safety (PF1) and a flexible approach (PF2) in 

following the DMHI programs and when needing a professional support (PF5), also 

understanding what they can learn from and can accomplish by following a specific 

program (PF3). As it can be observed from Figure 1 as well, those needs of the users 

that were concerned with their search for variety fall into secondary engagement 

factors as their fulfillment were considered to be very desirable and motivating, but 

not an absolute necessity: having regular reinforcement of intrinsic and extrinsic 

motivation (SF1), building anticipation for possibilities in the future (SF4), and 

being able to progress in the programs while having the freedom to choose from 

activities based on personal preferences (SF5). Furthermore, striving for connections 

was not the underlying reason behind one of the most repeated requests among the 

main participant groups (i.e., the identified factors H2A and L3A), but also fall into 

both primary and secondary user engagement factors with DMHIs: The users’ need 

for connections not only accounts for their expectation of having access to a peer 

discussion platform (PF4), but also represents their desire for having access to or 

following real-life examples as their reference points (SF6), in pursuing the 

betterment of their mental health. Lastly, the user needs that were concerned with 

appreciating the individuality and uniqueness of oneself were responsible for the last 

primary engagement factors (namely, the users’ need to be able to adapt the mental 

health-related activities to their daily life [PF6] and their need for understanding the 

changes that can occur in their mental well-being and learning how to assess these 

changes [PF7]), as well as the most important secondary factors (namely, the need 

for having a variety of opportunities for self-improvement [SF2], also for self-

reflection and introspection [SF3]). 
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Figure 1. Primary and secondary factors influencing user engagement with DMHIs.  

Note: The color scheme of each primary factor (PF#) and each secondary factor (SF#) 

corresponds to the color scheme representing the four fundamental user needs. 
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To inform the user experience of school-based DMHI programs, Goodhue & 

Thompson’s TPC model (24) was integrated to our findings so it could be determined 

which dimension between technology, task, and individual user characteristics should 

be targeted for addressing each of the identified engagement factors. In Figure 2, the 

result of this integration is represented after reorganizing the engagement factors based 

on the order of their importance with the following logic: (a) the expectations (i.e., 

primary engagement factors) precede the additional desires (i.e., secondary 

engagement factors), as they were the least of the users’ demands that should be met, 

and (b) a lower number (starting from 1) represents more importance in each user 

expectation and additional desire, as they were labeled in order of most occurrence 

and urgency. The breakdown of our findings and practical implications for each of the 

primary and secondary engagement factors are detailed in Table 1–2, along with our 

recommended approach for addressing each factor. 

User 
Expectations

Primary Factors

PF1.   To have psychological safety with using the mental health solution

PF2.   To be able to have a flexible approach with using DMHI programs

PF3.   To understand the scope and limitations of specific DMHI programs

PF4.   To have access to a platform to exchange experiences with peers

PF5.   To be able to access professional mental health support services

PF6.   To be able to translate the practice and learnings to the daily life

PF7.   To understand and assess the changes that occur in mental well-being

Additional 
User Desires

Secondary Factors

SF2.   To have access to diverse in-depth learning opportunities

SF3.   To practice self-reflection and introspection through various activities

SF6.   To have access to a valid, real-life reference point or success story
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Figure 2. Integrative diagram to inform the user experience of universal school-based DMHIs. 

Note: The color scheme of each primary factor (PF#) and each secondary factor (SF#) 

corresponds to the color scheme representing the four fundamental user needs. 
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3.4 Discussion 

3.4.1 Overview of Key Findings 

Through user needs research and conducting qualitative interviews with adolescents who 

had either a higher-than-average or a lower-than-average engagement with universal 

DMHI programs of a specific school-based digital mental health solution, also adolescents 

who had voluntarily used non-digital or non-school-based digital mental health resources 

for purposes other than treatment, the most important (or primary) and the additionally 

desirable (or secondary) factors that could lead the adolescents to better engage with 

Individual 
User

PF1.   To have psychological safety with using the mental health solution

PF6.   To be able to translate the practice and learnings to the daily life

PF7.   To understand and assess the changes that occur in mental well-being

SF3.   To practice self-reflection and introspection through various activities

Task PF2.   To be able to have a flexible approach with using DMHI programs

Technology

PF3.   To understand the scope and limitations of specific DMHI programs

PF4.   To have access to a platform to exchange experiences with peers

PF5.   To be able to access professional mental health support services

SF2.   To have access to diverse in-depth learning opportunities

SF6.   To have access to a valid, real-life reference point or success story
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school-based DMHI programs were identified. The primary factors (labeled PF1–7) 

related to digital solutions’ user experience that directly influence users’ engagement with 

school-based DMHIs were identified as the following, in order of their importance and 

priority: (PF1) having psychological safety with using the digital mental health solution; 

(PF2) being able to use DMHI programs with a flexible approach; (PF3) understanding 

the scope and limitation of DMHI programs; (PF4) having access to a platform to 

exchange experiences with peers; (PF5) being able to access professional mental health 

support services, when the needed arises; (PF6) being able to translate and anchor 

practices and learning activities into the daily life; and, (PF7) being able to understand 

and assess the changes that could occur in one’s mental well-being. Moreover, the 

secondary factors (labeled SF1–6) related to digital solutions’ user experience that could 

facilitate a higher level of user engagement with school-based DMHIs were identified, in 

order of importance and priority, as the following: (SF1) having regular reinforcement of 

motivation; (SF2) having access to diverse in-depth learning opportunities; (SF3) practicing 

self-reflection and introspection through various reading, learning, questionnaires and 

other activities; (SF4) anticipating and planning for the upcoming programs and activities; 

(SF5) being able to choose activities based on one’s personal preferences; and, (SF6) 

having access to valid, real-life reference points and success stories. 

3.4.2 Theoretical Contributions 

This study contributes to digital mental health, mental health intervention, and user 

experience literature through exploring the factors that will help explain why adolescent 

users would get more engaged with some universal school-based DMHI programs than 

with others, also how the experience of using a specific universal school-based DMHI 

program could become more engaging for adolescents. To our knowledge and at the time 

of initiation of this study, no recent qualitative exploratory research was conducted 

exclusively with adolescents of high school age while seeking to identify factors that 

influence their engagement with school-based DMHIs in non-treatment-focused settings 

(i.e., DMHIs not primarily used as a means for mental health treatment, counselling, or 

therapy for at-risk individuals or groups), whereas key works by O’Dea et al. (26), 

Aschbrenner et al. (27), Garrido et al. (28), Borghouts et al. (29–30), Auster-Gussman et 

al. (31), Cefai et al. (32), Yilmaz et al. (33), Wies et al. (34), Torous et al. (35), Babbage 

et al. (36), and Szinay et al. (37) have all paid attention to digital mental health in other 

important settings, for other user groups, or through other methodologies. 

Recent and concurrent research efforts have been made that either (a) investigated 

acceptability of treatment-focused school-based DMHIs among high school students (by 

O’Dea et al. [26]), (b) explored the adolescents’ use and preferences in treatment-focused 

digital mental health (by Aschbrenner et al. [27]), (c) explored the perspectives and 

preferences of young people including—but not focused on—adolescents regarding 

school-based digital mental health services through conducting a pilot study (by Garrido 

et al. [28]), (d) explored the experiences of young adults above high school age with non-

school-based digital mental health applications (by Borghouts et al. [29]), (e) explored the 

barriers and facilitators of engagement with non-school-based DMHIs for adults above 

high school age (by Borghouts et al. [30] and Auster-Gussman et al. [31]), or (f) discussed 
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the potential benefits and risks of using digital mental health for adolescents (by Cefai et 

al. [32], Yilmaz et al. [33], Wies et al. [34]); although the mentioned studies have been 

very important and encouraging due to their focus in such sensitive topics and their goals 

in advancing the body of knowledge pertaining to DMHIs or digital mental health 

resources in general, none had particularly concentrated on non-treatment-focused digital 

interventions in high schools while exploring the perspective of their actual end-users or 

investigating user engagement factors with DMHIs. 

Nevertheless, it is important that we acknowledge and compare our approach and results 

with few studies that were more relevant as they had a similar approach or similar 

exploratory goals to ours: (a) earlier, in 2018, Torous et al. (35) had theorized that poor 

usability, lack of user-centric design, privacy concerns, lack of trust as mental health 

information source, and lack of emergency measures were the five most responsible 

factors for low engagement with mental health apps. This theory came from a selective 

narrative review with the goal of finding themes among the reasons for low engagement 

with mental health smartphone apps and was primarily focused on the use of apps for 

personal or clinical treatment purposes and not included studies about school-based 

interventions. Our study, on the other hand, had a much more specific focus: It was 

focused solely on adolescent of high school age and on non-treatment-based DMHIs, also, 

it was specifically concerned with school-based DMHIs as its main target. Considering 

DMHIs in high schools introduce further variables and concerns into play due to their 

specific restrictions, their pre-defined target users and objectives, it is not surprising that 

none of Torous et al.’s five responsible factors were among the factors that were identified 

to be responsible for the lower-than-average engagement level of our participants, such 

as concerns about users’ psychological safety, and the applicability and usefulness of the 

digital solution for the user, all of which are concerns particular to the age group and the 

context of school-based DMHIs; (b) also published in 2018, Babbage et al.’s qualitative 

study (36) which aimed to explore adolescents’ desires from nonclinical digital tools for 

well-being self-management had some similarities in its data collection and analysis 

methods to ours (i.e., semi-structured interviews with adolescents of high-school age), but 

with one major difference: The participants had not used any digital solutions to manage 

their well-being prior to the interviews. Our study, on the other hand, was designed and 

envisioned to cover more grounds by including users who had extensive experiences (the 

frequent users), moderate experiences (the users of non-school-based digital resources), 

or limited experiences (the infrequent users) with nonclinical digital mental health tools, 

also nonusers, which unlike Babbage et al.’s nonuser participants had experiences with 

non-digital mental health resources with purposes similar to well-being self-management. 

Despite encompassing participants with different degrees of experience with digital 

mental health resources, some of our study’s findings from the main participant groups 

(i.e., users with extensive or limited experiences) were found to have close similarities 

with Babbage et al.’s findings from their nonuser participants: Regarding how the 

adolescents expect to receive professional help in case of mental health emergencies, 

Babbage et al.’s Theme 3.2 from facet-based themes (i.e., “providing information and 

direction for further support”) matched our Theme H3A; and from Babbage et al.’s 

feature-based themes, Theme 5 (“flexibility in choice and resources”) and Theme 6 

(“enabling engagement with others”) closely resembled our following findings, 

respectively: Theme L1, and both Themes H2A and L3A. These similarities between 
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findings from our main participant groups and Babbage et al.’s findings from their 

nonuser participants—which could also be found when comparing their results with our 

findings after combining both the main and supporting groups—suggest that our decision 

to include the supporting groups of participants was indeed helpful not only in providing 

us with more evidence and insights into adolescents’ experiences with mental health 

resources, but also in increasing the credibility of the user engagement factors that we 

identified to be facilitators of adolescents’ engagement with DMHIs; and (c) more 

recently and published in 2020, findings from Szinay et al.’s systematic review of digital 

behaviour change intervention studies which was focused on the uptake and engagement 

surrounding health and well-being smartphone apps had some similarities with our 

qualitative study (37). Although Szinay et al.’s review was concentrated on the adult 

population aged 18 and above, and only included studies with adolescents aged 16 and 

above if at least 70% of their participants were adults, the following identified factors 

influencing engagement were shared between our studies: The identified knowledge 

themes of “User guidance” and “Health information” from Szinay et al.’s study closely 

resembled factors discovered for our Theme H3, their Environmental context and 

resources theme of “Personalization to needs” resembled our Theme L2, and lastly, their 

Social influences themes of “Health practitioner support” and “Community networking” 

respectively matched Theme H3A, and both Themes H2A and L3A. This is while the 

“Social competition” theme found from Szinay et al.’s study directly contradicts our 

Theme L1B: Unsolicited comparisons and competitions were recognized by our 

adolescent participants as sources of immense psychological pressure. This contrast was 

however expected since the focus in our study was on the use of DMHIs in school settings 

and by adolescent users, who have life pressures, challenges, and mental barriers that, 

arguably, are vastly different from older age groups, therefore, in our study, having 

psychological safety—which contradicts the social competition theme identified in 

Szinay et al.’s study—was recognized as the users’ main priority and the most important 

factor driving the adolescents’ engagement with DMHIs (PF1). 

3.4.3 Implications for Practice 

To help inform the user experience design of digital mental health solutions for the 

developers and designers of school-based DMHIs, theoretical approaches (i.e., the TPC, 

and four fundamental human needs frameworks) were used that helped us investigate 

which capabilities, features and functionalities within digital mental health solutions 

should be focused on and provided so each of the identified engagement factors could be 

addressed. Our recommendations for addressing the engagement factors, as they are 

derived directly from analyzing our interviews’ data can help increase the likelihood that 

the user experience of digital mental health solutions would meet the expectations and 

desires of adolescent students, and in doing so, would facilitate users’ optimal level of 

engagement with universal school-based DMHI programs.  

In the following Tables 1 and 2, the implications of each engagement factor and our 

recommended approach to address them are detailed.  
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Table 1. Implications of the identified primary engagement factors and our recommendations. 

Note: Each factor presented in the table (PF#) represents a primary engagement factor 

described in Figures 1–2. 
 

Factor 
Underlying  

User Need 
TPC 

Dimension 
Implications of Our Findings  

and Our Recommended Approach 

PF1 Comfort 
Individual 

User 

This expectation should be addressed by adapting and extending the programs and activities 
to become compatible with the users’ motivations to use the digital solution, while respecting 
the following demands: (a) users expect to feel comfortable using the solution by doing so 
without feeling the pressure of commitment or obligation and thus feel invited and welcome 
to continue their progress whenever they would log back in; (b) users expect to be able to view 
their participation in the programs as a normal activity intended for everyone (as opposed to 
feel as if the programs are targeted for people who are not normal); and (c) users expect to 
have the choice to give permission for using their data for comparison purposes. 

PF2 Comfort Task 

This expectation should be addressed via aspects related to physical and cognitive actions and 
processes that are required from the users when using the solution, while respecting the 
following demands: (a) users want to feel comfortable using the digital solution at their chosen 
times, environments and conditions (i.e., not being bound to follow the programs in specific 
time or place, such as a classroom), independently and by themselves without the presence of 
an instructor or a guide; and, (b) users want to be able to adapt the programs and activities to 
their schedule (especially considering the busy examination period) and their reality (via 
recommendations that could be applied to real life). 

PF3 Comfort Technology 

This expectation should be addressed through aspects related to the solution’s characteristics 
by removing ambiguities, as much as possible, surrounding what users can expect and what 
they cannot expect from using the solution, its programs and resources. The ambiguities would 
be minimized if the users are provided with (a) a guidance and support services (e.g., help and 
documentation) to get a clear understanding of how to use the solution, programs and 
resources while dispelling incorrect preconceived notions about them, and (b) to understand 
what benefits they can expect from the programs and when can they expect to see them after 
following the recommended steps for their completion. 

PF4 Connection Technology 

This expectation should be addressed via aspects related to the technology characteristics by 
providing a discussion platform where the users: (a) feel safe and supported to connect with 
their peers and follow their discussions, and (b) feel empowered and encouraged to share their 
personal experiences and difficulties with others. 

PF5 Comfort Technology 

This expectation should be addressed via aspects related to the technology characteristics, by 
providing easily accessible mental health support services to the users. The users should be 
provided with a simple, hassle-free way to contact an external support team or professional if 
personal or program-specific problems arise during or outside the time and place where they 
would use the solution; therefore, the support personnel should also be able to answer 
questions about the program(s) and activities and to guide the students in completing them. 

PF6 Uniqueness 
Individual 

User 

This expectation should be addressed through adapting and extending the programs and 
activities to become compatible with the users’ motivations to perform mental health-related 
tasks, by respecting the following demands: (a) users expect to be able to integrate mental 
health-related activities and techniques into their daily routines (i.e., perform activities in a 
place they already go, during the availabilities and with the accesses they already have), and 
(b) users expect their learnings (concepts, techniques and methods, etc.) can be implemented 
and put in practice in their day to day lives. 

PF7 Uniqueness 
Individual 

User 

This expectation should be addressed through adapting and extending the programs and 
activities to become compatible with the users’ motivations to use the solution, by empowering 
the users to: (a) understand the changes that can occur in their mental and physical health (due 
to stress, anxiety, depression, etc.), their causes, and how to alter or prevent them; (b) 
understand what they can change (either by themselves or receiving professional help) and 
what cannot be controlled; and (c) track progress and changes that have occurred in their 
mental health since the start of their participation in the program. 
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Table 2. Implications of the identified secondary engagement factors and our recommendations.  

Note: Each factor presented in the table (SF#) represents a secondary engagement factor 

described in Figures 1–2. 

 

Factor 
Underlying 

User Need 

TPC 

Dimension 

Implications of Our Findings  

and Our Recommended Approach 

SF1 Variety 
Individual 

User 

This additional desire could be addressed through adapting and extending the 
programs, activities, learning and supplementary materials to become 
compatible with the users’ motivations for performing mental health-related 
tasks, by empowering the users to: (a) cultivate internal sources of motivation 
and avoid external motivations focused on competition; (b) regularly benefit 
from the supporting learning activities and practices, (c) understand how the 
intangible benefits of partaking in the program’s activities can be felt, and (d) 
feel their past efforts are accounted for and would be pursued further. 

SF2 Uniqueness Technology 

This additional desire could be addressed via aspects related to the 
technology characteristics, by providing learning opportunities that: (a) are 
presented and repeated through different methods (integrated within videos, 
readings, etc.), (b) deliver or instruct on how to acquire in-depth education on 
mental health topics, (c) can evolve and advance over time (with the user’s or 
the semester’s progress), and (d) offer easy-to-understand lessons and 
readings on relevant sensitive subjects (such as bullying, addiction, or racism). 

SF3 Uniqueness 
Individual 

User 

This additional desire could be addressed through adapting and extending the 
programs’ materials to become compatible with the users’ motivation for 
learning about themselves and the aspects unique to themselves via 
questionnaires and quizzes, learning activities and practices that encourage 
self-reflection and introspection. 

SF4 Uniqueness Technology  

This additional desire could be addressed via aspects related to the 
technology characteristics, by providing timely and clear communications 
surrounding the upcoming activities and programs, also the required effort to 
achieve the desired outcome from the learnings and practices so that the 
interested users can accommodate their plans for them. 

SF5 Variety 
Individual 

User 

This additional desire could be addressed through adapting and extending the 
programs, activities, learning and supplementary materials to become 
compatible with the users’ personal characteristics and preferences such as 
through providing adjustable settings for difficulty, usage frequency, and 
concentration levels required for completing any program.  

SF6 Connection Technology 

This additional desire could be addressed through technology characteristics, 
by providing: (a) a dedicated forum where the users can understand how 
other peers are experiencing the same program, (b) inspiring success stories 
and anecdotes with which users can learn about experiences of others who 
overcame the difficulties that were similar to themselves, (b), and (c) access 
to qualified peers who could act as users’ mentor or guide for the program. 
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3.4.4 Limitations and Research Avenues 

The results of our study must be seen in light of the limitations that it was subjected to, 

especially due to the sensitive nature of studies on the topic of mental health, particularly 

with adolescents: (a) since our recruitment and data collection processes started during 

the busiest period of the schoolyear (i.e., few weeks before the final examination period), 

which other than causing a variety of concerns for students might have also prevented 

them from checking their emails as frequently or as attentively as before, the research 

team was unable to recruit more participants for each group and to have more 

representative groups of participants, especially for the main participant groups: Out of a 

total of 33 users that were identified meeting the criteria of frequent users, only five 

(15.1%) were male students, therefore, it was not surprising that no male frequent users 

responded to the invitations for participating in our interviews during this period and that 

all the four participants self-identified as female for this group; in addition, although there 

were 33 users identified as potential participants in infrequent users group, only four 

responded to the invitations (and after two rounds of sending the invitations), out of which 

none were male students, even though they represented 27.3% (nine out of 33) of the 

sample. To address sampling limitations of this research, qualitative research 

opportunities could be pursued in the future with similar focus, goals, and exploratory 

approach centered on identifying the factors that could influence user engagement with 

school-based DMHIs, but with more participants, with more representative individuals, 

especially by recruiting a selection of individuals with more variance in their gender 

identities and their age-groups (specifically since our research was limited to adolescents 

aged 14 and above), and on a period in the calendar and schoolyear that would be 

respectful to the adolescents’ schedules (i.e., not close to holiday or examinations’ period, 

both of which could introduce unforeseeable complications in participants’ schedules and 

willingness for participation); (b) apart from the busy schedules that students had near the 

end of their schoolyear, since our participants were mostly contacted through their 

schools’ email address or schools’ newsletters (apart from the participants that were 

recruited through social media platforms), there were concerns that the contacted 

students—especially the ones who met the criteria for infrequent users—might believe 

they were being questioned for their lack of participation in the programs and might thus 

decide against participating in our study or inquiring further about it. Although the 

research team aimed to proactively address any such concerns through promoting this 

study—through invitation letters and consent forms, also at the beginning of interviews—

as completely independent from both the schools and the mental health resources to be 

discussed, and our findings from the interviews strongly indicated this approach was 

successful as the participants held no reservations to discuss their honest opinions, 

preferences, and felt experiences with the digital mental health resources in question, it 

can neither be ascertained whether having a certain level of trust between the participants 

and their high schools or the professionals responsible for digital mental health resources 

had initially influenced the students’ participation, nor can it be objectively investigated 

or measured whether the level of this trust might have affected users’ engagement with 

digital mental health resources. Therefore, an exciting but also very important research 

opportunity that we propose is to focus on how the level of trust between the students and 

their high schools or their relevant staff affects students’ engagement levels with universal 
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school-based DMHIs; and (c) last but not least, even though many parallels were found 

between the results of our research and the findings from a systematic review that 

aggregated the data from studies with similarities to ours (37), since a purposive sampling 

was used in this study to limit major contextual differences—which could introduce 

uncontrollable variables in this type of qualitative research—in perceptions, opinions, and 

experiences of the adolescent participants, it cannot be established that replicating the 

methodology of our study in other contextual settings would result in finding the same 

engagement factors identified in our study. Therefore, promising avenues for future 

research reside in constructing series of qualitative research efforts with the goal of 

identifying user engagement factors with school-based DMHIs through replicating or 

encompassing the groups that were targeted in this study (i.e., having different degrees of 

experience with non-treatment-focused digital mental health), each set in a different 

social, cultural, and physical environment—as these factors could shape differences in 

adolescents’ perceptions, opinions and experiences (15)— to determine the engagement 

factors that are shared between all adolescents irrespective of their contextual differences. 

3.4.5 Conclusion 

Through an exploratory research on a topic that required urgent attention, this study 

sought to extend the body of knowledge pertaining to user engagement through 

uncovering the needs of adolescents—either with or without prior experiences with digital 

mental health resources—that are targeted for nonclinical school-based DMHIs. 

Moreover, seeking to contribute to practice by helping inform the user experience of 

digital interventions through ensuring the expectations and desires of their targeted users 

could be met, this study has put forward specific recommendations to address each 

identified engagement factor by depending solely on findings from the interviews that 

were conducted with the actual end-users of school-based DMHIs. It is hoped that our 

findings and recommendations can help increase the likelihood of effectiveness of 

universal school-based DMHI programs for high school students, also could be used as a 

means for the designers and developers in the user experience and human-computer 

interaction fields to help them put a more focused effort in addressing the user needs and 

creating a more engaging experience for their users. Furthermore, it is hoped that this 

effort could raise more attention towards the topic, in both academia and practice, also 

could inspire academic researchers for further research and future continuation and 

verification of findings of this study.  
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Supplementary Material 

 

Supplementary Table A. Characteristics of the interview participants. 

 

Participant Gender 
Participant 

Group 

Grade 

Level 

Age 

Group 

School 

Type 

P1 F Frequent User Grade 10 15–16 Public 

P2 F Frequent User Grade 10 15–16 Public 

P3 F Frequent User Grade 10 15–16 Private 

P4 F Frequent User Grade 9 14–15 Private 

P5 F Infrequent User Grade 9 14–15 Private 

P6 F Infrequent User Grade 9 14–15 Private 

P7 F Infrequent User Grade 9 14–15 Private 

P8 F Infrequent User Grade 10 15–16 Private 

P9 F Non-Digital Grade 9 14–15 Private 

P10 F Digital Grade 9 14–15 Private 

P11 M Digital Grade 10 15–16 Public 

P12 M 
Both Non-Digital 

& Digital 
Grade 10 15–16 Public 

P13 F 
Both Non-Digital 

& Digital 
Grade 9 14–15 Private 

P14 F 
Both Non-Digital 

& Digital 
Grade 9 14–15 Private 

P15 F 
Both Non-Digital 

& Digital 
Grade 9 14–15 Public 

P16 F Non-Digital Grade 9 14–15 Public 
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Chapter 4: Discussion 

4.1 Review of Research Context and Goals 

Recent studies and reports (APA, 2020; Statistics Canada, 2020a) strongly emphasize that adolescent 

students are in critical mental health conditions and require urgent attention, especially as their 

uncertainties and life stresses are reportedly increased since the start of COVID-19 pandemic (Statistics 

Canada, 2020b). However, research shows that not only there is still a significant lack of access to 

both mental health education and resources for adolescents (Cohen Veterans Network, 2018), but also 

the stigma associated with seeking help for mental health at this young age has been reported as 

‘paralyzing’ for these vulnerable members of society (Radez et al., 2021). Since high schools are the 

locations at which the majority of adolescents spend their time and can thus be reached (Anglin, 2003), 

there has been a renewed interest in providing mental health education and resources to adolescent 

students, especially since these could be done in the least stigmatic and most accessible settings: 

through a universal delivery of digital mental health intervention (DMHI) programs (Fisak et al., 2011; 

Merry & Moor, 2015). With DMHI programs, high schools can offer a cost-free, accessible, flexible 

and affordable tool for educating, empowering, and supporting their adolescent students in 

improving and maintaining their mental health (Tedder et al., 2015). However, the main questions 

that high schools are facing now is that how they could maximize the likelihood that their students 

could receive the intended benefits of digital interventions. Research has shown that for DMHI 

programs to be effective in having their intended positive mental health outcomes for their users, 

user engagement has been a crucial signifier (Gan et al., 2021; Saleem et al., 2021). This thesis has 

focused on understanding adolescent students’ experiences, opinions and preferences surrounding 

digital mental health resources (or e-mental health) in order to identify the most important factors 

that facilitate the users’ engagement with universal school-based DMHI programs, and in return, 

increase the likelihood that students could receive the intended benefits of digital interventions that 

their schools would offer. 

With these goals, our research team which consists of three prominent academic scholars, 

an industry professional in digital mental health, an experienced mental health professional and five 

dedicated researchers conducted a total of 16 exploratory interviews with semi-structured questions 

focused on uncovering the expectations and desires of adolescents resulting from their past or from 
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anticipating possible future experiences with DMHI programs7. We used the framework for user 

engagement that Perski et al. (2016) had developed in which through their systematic review of user 

engagement with digital interventions, they conceptualized engagement as a construct relying both 

on the usage behavior and the subjective experience of the users. Using this relevant framework 

allowed us to focus our data collection and our recruitment efforts, and particularly, the framework 

guided us in planning for limiting major discrepancies in the contexts of use and other social and 

environmental settings that could introduce contextual differences in the users’ perceived 

experiences and opinions. Two sets of interviews were conducted by the research team: (a) the main 

set: a total of eight users of a specific web-based digital mental health solution who had either a 

higher-than-average (n=4) or a lower-than-average (n=4) engagement with solution’s DMHI 

programs; focusing on the users of one particular solution helped us investigate—without being 

concerned with differences in opinions and subjective experiences influenced by noticeably 

different contextual, environmental or societal settings—the reasons that could lead the users to 

better engage with a specific school-based DMHI programs, as well as the shortcomings that could 

prevent that from happening; and (b) the supporting set: the perspectives of eight adolescents who 

were current or past students at high schools in Quebec and who had followed non-digital mental 

health resources such as yoga, meditation and mindfulness classes (n=6) or had used non-school-

based digital mental health solutions (n=6), all for purposes other than clinical treatment or 

counselling were explored, while some students answered questions pertaining to both digital and 

non-digital resources. By integrating the collected data from both sets of interviews and performing 

a thematic analysis using user needs research methodology, the most important user expectations 

(or primary factors) and additional desires (or secondary factors) that could facilitate engagement 

with school-based DMHI programs were identified. Subsequently, through further revisiting and 

investigating the collected data, specific recommendations were proposed to help high schools, also 

HCI and UX practitioners in targeting each of the discovered engagement factors to ensure the 

likelihood of continued utilization and engagement with school-based DMHI programs could be 

increased, which in effect, could increase the likelihood that their mental health interventions would 

be beneficial for adolescent users. 

  

 
7 Refer to Appendix 1 for a summary of interview procedures and guides. 
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4.2 Summary of Key Findings 

To focus our exploratory efforts toward reaching the specified research goals, our team defined and sought 

finding answers to specific research questions (RQ), both of which are shared in the following table. 

Table 1 

Summary of Research Questions and Findings 

# Question Answer 

RQ1 

What are the main underlying 

factors that drive adolescent 

students’ expectations and 

desires from universal school-

based digital mental health 

solutions? 

• Comfort (C): The need to remove ambiguity, complexity, and sources 

of stress associated when using the digital solution 

• Connection (Co): The need to belong with others and to feel welcomed 

and supported with using the solution 

• Variety (V): The need to feel excited about possibilities and to 

anticipate new experiences and diversions from monotony by using the 

solution 

• Uniqueness (U): The need to feel special, capable, and optimistic about 

opportunities for improvement by using the solution 

RQ2 

What are the factors related to 

user experience of digital 

mental health solutions that 

drive the engagement of 

frequent adolescent users with 

DMHI programs? 

1. To be able to adapt the programs to their schedules and reality 

2. To receive incentives for participation 

3. To have access to comprehensive information 

4. To practice self-reflection & introspection with various activities 

RQ3 

The absence of which factors 

related to user experience of 

digital mental health solutions 

lead to a lack of engagement 

with DMHI programs for 

infrequent adolescent users? 

1. To have psychological safety when using the digital solution 

2. To have access to individualized contents and activities 

3. To receive incentives for participation 

RQ4 

The main research question 

of the thesis: 
 

What factors related to user 

experience of digital mental 

health solutions facilitate 

adolescent students’ 

engagement with universal 

school-based digital mental 

health intervention programs? 

Primary Factors (User Expectations): 

1. To have psychological safety with using the mental health solution 

2. To be able to have a flexible approach with using DMHI programs 

3. To understand the scope and limitations of specific DMHI programs 

4. To have access to a platform to exchange experiences with peers 

5. To be able to access professional mental health support services 

6. To be able to translate practices and learnings to daily life 

7. To understand and assess the changes that occur in mental well-being 
 

Secondary Factors (Additional Desires): 

1. To have regular reinforcement of motivation 

2. To have access to diverse in-depth learning opportunities 

3. To practice self-reflection & introspection with various activities  

4. To anticipate and plan for the upcoming activities and programs 

5. To be able to choose activities based on personal preferences 

6. To have access to a valid, real-life reference point or success story 
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4.3 Contributions to Theory 

This thesis contributes to digital mental health, mental health intervention, and user experience 

literature through exploring the factors that will help explain why adolescent users get more engaged 

with some universal school-based DMHI programs than with others, also how the user experience 

of specific universal school-based DMHI programs could become more engaging for adolescents. 

To our knowledge and at the time of initiation of this research project, no recent qualitative 

exploratory study, especially in North America, was conducted exclusively with high school 

students while seeking to explore their experiences, uncover their needs, and identify the factors 

that influence their engagement with school-based DMHIs in nonclinical settings, whereas key prior 

or concurrent efforts by Aschbrenner et al. (2019), Auster-Gussman et al. (2022), Borghouts et al. 

(2021a; 2021b), Cefai et al. (2022), Garrido et al. (2019), O’Dea et al. (2019), Torous et al. (2018), 

Wies et al. (2021), and Yilmaz et al. (2021) have all paid attention to digital mental health in other 

important settings, with other methodologies or with other target users in mind. 

However, it is important to recognize two recent efforts that were more relevant to our study 

than the mentioned key works, especially due to similarities in their approach or in their exploratory 

goals to ours: (a) a qualitative study that was conducted with similar focus to ours was Babbage et al.’s 

research (2018), which aimed to explore adolescents’ desires from nonclinical digital tools for well-

being self-management. Although our studies both used a similar exploratory approach as we both 

conducted semi-structured interviews with adolescents of high-school age, Babbage et al.’s participants 

had not used any digital solutions to manage their well-being prior to their interviews. Our study, on the 

other hand, was designed and envisioned to cover more grounds as it included the actual end-users who 

either had extensive experiences (the frequent users), moderate experiences (the users of non-school-

based digital resources), or limited experiences (the infrequent users) with nonclinical digital mental 

health resources, also included potential adolescent users who had prior experiences in using non-digital 

mental health resources (such as school-based and non-school-based meditation, yoga, or mindfulness 

classes) with purposes similar to well-being self-management. Despite encompassing participants with 

different degrees of experience with digital mental health resources, some of our study’s findings from 

the main participant groups (i.e., users with extensive or limited experiences with school-based digital 

mental health solutions) were found to have close similarities with Babbage et al.’s findings from their 

nonuser participants. These similarities, which were also found when comparing Babbage et al.’s 
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findings with the aggregated results from our main and supporting participant groups suggest that our 

decision to include the supporting sets of participants had indeed provided us with more credible 

evidence and insights into the factors that could influence the engagement of adolescents with DMHIs; 

and more recently, (b) findings from Szinay et al.’s systematic review of digital behaviour change 

intervention studies (2020), which was focused on the uptake and engagement surrounding health and 

well-being smartphone apps had considerable similarities with the findings of our study. Although 

Szinay et al.’s review was concentrated on the adult population aged 18 and above, and only included 

studies with adolescents aged 16 and above if at least 70% of their participants were adults, many factors 

that identified to be influencing user engagement were shared between our studies, except one factor 

that was contradictory: “Social competition”. This contrast was however expected since in our study, 

specifically for the main participant groups, our focus was on the use of DMHIs in school settings, and 

by the adolescent users who arguably have vast differences in their life pressures, challenges, and mental 

barriers compared to older age groups and thus having psychological safety (the first primary factor of 

user engagement based on both main and supporting sets of interviews with adolescents), was recognized 

in our study as adolescents’ priority, the main driving factor for their engagement with DMHIs. 

4.4 Implications for Practice 

To help inform the user experience design of digital mental health solutions for the developers and 

designers of school-based DMHIs, our team investigated which capabilities, features and 

functionalities within digital mental health solutions should be focused on and provided so each of 

the identified engagement factors could be addressed. Our recommendations for addressing the 

engagement factors, as they are derived directly from analyzing our interviews’ data can help 

increase the likelihood that the user experience of digital mental health solutions would meet the 

expectations and desires of adolescent students, and in doing so, would influence a higher level of 

user engagement with universal school-based DMHI programs.  

In the following tables, the practical implications of each engagement factor and our 

recommended approach to address them are discussed.  
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Table 2 

Discussion of Practical Implications of Primary Engagement Factors 

Factor 
Underlying 

User Need 
Target 

Dimension 
Implications of Our Findings  

and Our Recommended Approach 

1 Comfort 
Individual 

User 

This expectation should be addressed by adapting and extending the programs and activities 
to become compatible with the users’ motivations to use the digital solution, while respecting 
the following demands: (a) users expect to feel comfortable using the solution by doing so 
without feeling the pressure of commitment or obligation and thus feel invited and welcome 
to continue their progress whenever they would log back in; (b) users expect to be able to view 
their participation in the programs as a normal activity intended for everyone (as opposed to 
feel as if the programs are targeted for people who are not normal); and (c) users expect to 
have the choice to give permission for using their data for comparison purposes. 

2 Comfort Task 

This expectation should be addressed via aspects related to physical and cognitive actions and 
processes that are required from the users when using the solution, while respecting the 
following demands: (a) users want to feel comfortable using the digital solution at their chosen 
times, environments and conditions (i.e., not being bound to follow the programs in specific 
time or place, such as a classroom), independently and by themselves without the presence of 
an instructor or a guide; and, (b) users want to be able to adapt the programs and activities to 
their schedule (especially considering the busy examination period) and their reality (via 
recommendations that could be applied to real life). 

3 Comfort Technology 

This expectation should be addressed through aspects related to the solution’s characteristics 
by removing ambiguities, as much as possible, surrounding what users can expect and what 
they cannot expect from using the solution, its programs and resources. The ambiguities would 
be minimized if the users are provided with (a) a guidance and support services (e.g., help and 
documentation) to get a clear understanding of how to use the solution, programs and 
resources while dispelling incorrect preconceived notions about them, and (b) to understand 
what benefits they can expect from the programs and when can they expect to see them after 
following the recommended steps for their completion. 

4 Connection Technology 

This expectation should be addressed via aspects related to the technology characteristics by 
providing a discussion platform where the users: (a) feel safe and supported to connect with 
their peers and follow their discussions, and (b) feel empowered and encouraged to share their 
personal experiences and difficulties with others. 

5 Comfort Technology 

This expectation should be addressed via aspects related to the technology characteristics, by 
providing easily accessible mental health support services to the users. The users should be 
provided with a simple, hassle-free way to contact an external support team or professional if 
personal or program-specific problems arise during or outside the time and place where they 
would use the solution; therefore, the support personnel should also be able to answer 
questions about the program(s) and activities and to guide the students in completing them. 

6 Uniqueness 
Individual 

User 

This expectation should be addressed through adapting and extending the programs and 
activities to become compatible with the users’ motivations to perform mental health-related 
tasks, by respecting the following demands: (a) users expect to be able to integrate mental 
health-related activities and techniques into their daily routines (i.e., perform activities in a 
place they already go, during the availabilities and with the accesses they already have), and 
(b) users expect their learnings (concepts, techniques and methods, etc.) can be implemented 
and put in practice in their day to day lives. 

7 Uniqueness 
Individual 

User 

This expectation should be addressed through adapting and extending the programs and 
activities to become compatible with the users’ motivations to use the solution, by empowering 
the users to: (a) understand the changes that can occur in their mental and physical health (due 
to stress, anxiety, depression, etc.), their causes, and how to alter or prevent them; (b) 
understand what they can change (either by themselves or receiving professional help) and 
what cannot be controlled; and (c) track progress and changes that have occurred in their 
mental health since the start of their participation in the program. 

Note. The primary engagement factors are completely listed as part of the answers to RQ4 in Table 1. 
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Table 3 

Discussion of Practical Implications of Secondary Engagement Factors 

 

Factor 
Underlying 

User Need 
Target 

Dimension 
Implications of Our Findings  

and Our Recommended Approach 

1 Variety 
Individual 

User 

This additional desire could be addressed through adapting and extending the 
programs, activities, learning and supplementary materials to become compatible 
with the users’ motivations for performing mental health-related tasks, by 
empowering the users to: (a) cultivate internal sources of motivation and avoid 
external motivations focused on competition; (b) regularly benefit from the 
supporting learning activities and practices, (c) understand how the intangible 
benefits of partaking in the program’s activities can be felt, and (d) feel their past 
efforts are accounted for and would be pursued further. 

2 Uniqueness Technology 

This additional desire could be addressed via aspects related to the technology 
characteristics, by providing learning opportunities that: (a) are presented and 
repeated through different methods (integrated within videos, readings, etc.), (b) 
deliver or instruct on how to acquire in-depth education on mental health topics, (c) 
can evolve and advance over time (with the user’s or the semester’s progress), and 
(d) offer easy-to-understand lessons and readings on relevant sensitive subjects 
(such as bullying, addiction, or racism). 

3 Uniqueness 
Individual 

User 

This additional desire could be addressed through adapting and extending the 
programs’ materials to become compatible with the users’ motivation for learning 
about themselves and the aspects unique to themselves via questionnaires and 
quizzes, learning activities and practices that encourage self-reflection and 
introspection. 

4 Uniqueness Technology  

This additional desire could be addressed via aspects related to the technology 
characteristics, by providing timely and clear communications surrounding the 
upcoming activities and programs, also the required effort to achieve the desired 
outcome from the learnings and practices so that the interested users can 
accommodate their plans for them. 

5 Variety 
Individual 

User 

This additional desire could be addressed through adapting and extending the 
programs, activities, learning and supplementary materials to become compatible 
with the users’ personal characteristics and preferences such as through providing 
adjustable settings for difficulty, usage frequency, and concentration levels required 
for completing any program.  

6 Connection Technology 

This additional desire could be addressed through technology characteristics, by 
providing: (a) a dedicated forum where the users can understand how other peers 
are experiencing the same program, (b) inspiring success stories and anecdotes with 
which users can learn about experiences of others who overcame the difficulties that 
were similar to themselves, (b), and (c) access to qualified peers who could act as 
users’ mentor or guide for the program. 

Note. The secondary engagement factors are listed as part of the answers to RQ4 in Table 1. 
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4.5 Limitations and Future Research 

The findings of this thesis must be seen in light of the limitations faced throughout the research 

project. Due to the sensitive nature of studies on the topic of mental health, particularly with 

adolescents, several ethical considerations and methodological accommodations were put in place 

to ensure this project could meet requirements of a rigorous and ethical research. 

Since our recruitment processes commenced during the busiest period of the schoolyear, few 

weeks before the final examination period, we were not able to recruit more participants for each 

participant group or to have more representative groups of participants; particularly, for users of 

particular digital mental health solution, we had to limit our participants to only four users per each 

group as there were not enough respondents to the invitation letters, even after two rounds of 

sending them to all 33 potential participants per each group. To address these and similar sampling 

limitations in our study, similar research efforts (in terms of scope, goals, and general approach) 

focusing on identifying factors that influence user engagement with DMHIs could be reproduced 

with a similar or a more wider or narrower target groups, but with more participants, more 

representative individuals (especially by recruiting participants with more variance in their gender 

identities and ages or age-groups), and on a period in the calendar and schoolyear that would not 

fall in the holiday or examinations period (as they could introduce unforeseen or undetectable 

complications in participants’ schedules or attitudes during the interviews).  

Furthermore, since apart from the participants that were recruited through social media 

platforms organically (without a paid promotional campaign), our participants were contacted and 

recruited through their high schools (via their email addresses or their schools’ newsletters), the 

research team was concerned that the contacted individuals—especially the ones who met the 

criteria for lower-than-average engagement with school-based DMHI programs—might wrongly 

assume they were being questioned for their lack of participation in the programs and would 

therefore decide against participating in or inquiring about our study. To proactively address any 

such concerns, the research team decided to (a) promote our study through invitation letters, consent 

forms, and explanations at the beginning of interviews as completely independent from both the 

schools and the mental health resources they were using in their schools or on their own; and (b) 

not include usage criteria for infrequent users inside their invitation letters and only ask them to 
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have a good recollection of their experience with DMHI programs or the platform itself. Although 

our discussions during the interviews were a strong indication that our approach was successful, as 

our participants held no reservations to share their honest opinions and felt experiences with the 

digital mental health resources in question, we cannot ascertain that having a certain level of trust 

between users and their high schools or their staff had no influences over the students’ decision to 

participate and over their consequent discussions in our interviews. Therefore, an important research 

opportunity that this limitation arises would be to focus on how the level of trust between students 

and their high schools—or their staff responsible for digital mental health resources—influences 

students’ engagement levels with universal school-based DMHIs. 

Moreover, because a non-probability purposive sampling was used to limit contextual 

differences between the participants that would be recruited for our interviews, we cannot establish 

that replicating our methodology to conduct a similar study could result in finding engagement 

factors that are similar to ours, even though that there were many parallels found between the results 

of our research and the findings from a systematic review that was conducted by Szinay et al. (2020) 

in which they had aggregated data from many studies with similarities to ours. Therefore, an exciting 

avenue for future research that we propose is through conducting a series of qualitative studies 

focused on identifying user engagement factors with school-based DMHIs and by encompassing 

participant groups with different degrees of experience with non-treatment-focused digital mental 

health (similar to our research), but each study would be set in a different social, cultural, and 

physical environment—as these contextual factors could shape differences in perceptions, opinions 

and experiences for adolescents (Perski et al., 2016)—in order to ascertain which engagement 

factors are shared between all adolescents, regardless of their contextual differences. 

4.6 Conclusion 

This thesis offers insights from two sets of exploratory interviews that were conducted with adolescent 

end-users in order to better understand the factors that could contribute to their engagement with 

universal school-based digital mental health intervention programs. Through our exploratory effort 

on a topic that required urgent attention, we aimed to extend the body of knowledge pertaining to 

user experience of and user engagement with universal school-based digital mental health 

solutions, also the needs specific to the adolescents that are targeted for using these solutions. 
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This research project was envisioned to contribute to the practice by helping inform the user 

experience of school-based digital mental health solutions in order increase the likelihood of 

effectiveness of universal digital mental health interventions for high school students. We hope that 

our effort could raise more attention towards this topic in academia and practice, also could inspire 

further academic studies focused on identifying and addressing the needs of adolescent users 

pertaining to digital mental health resources.
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Appendix 1: 

Procedures and Guides for the Interviews 

(English Version) 

At Least One Day Before the Interview 

• To create the meeting schedule on Lookback 

• To send an email to the selected participant with the link to join at the allocated time, also attach 

the users’ consent form in the email to be signed by the participant. 

 

Sample Email with Lookback Link to be Sent to the Participant (English Version) 

Hello _____, 

 

Thank you very much for your interest in participating in Tech3Lab and Dis-Moi’s research.  

 

We are writing to provide you with the link to participate in the interview, also with a consent form. 

Please kindly read the information provided in the consent form, sign and attach the signed form in reply 
to this email before the start of our interview. If you have any questions concerning any part of the consent 
form, please do not hesitate to contact us or to reply to this email. 

 

To join the interview on <day> at <Interview Time> <AM/PM>, please use the following link: 

<Lookback Meeting’s Link> 

<Meeting Passcode, if applicable> 

 

Thank you and we look forward to meeting you, 

 

Erfan Badawi, 

Tech3Lab, HEC Montréal 

+1 (###) ### - #### 

 

 

On the Time of the Interview 

• To join the meeting 10–15 minutes ahead of time to adjust the call (audio/video) settings 

• To ensure the cellphone is on silent mode and computer notifications are silent or disabled 

• To wait for the participant to arrive and follow-up with the participant if not on the call after 5 

minutes has passed from the allocated time of the interview 

• To assist the participant when joined with call settings if required and proceed to interview briefing 
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Pre-Interview Briefing for The First Article’s Interviews (English Version) 

Hello ___________,  

My name is___________, and with my colleague _____, we will be interviewing you today.  

First of all, thank you for participating in this study with us. Before we get started, there are a few 
things to review: 

We are asking participants to answer questions regarding their experiences with well-being 

applications or digital platforms that will help improve well-being and have positive effect on 

mental health specifically for the young people of high school age. So, today, our focus is about 

digital mental health programs; not about you as an individual. We are only interested to know 

more about your experiences with and opinions about the well-being programs/trainings, 

because the aim of the team, Tech3lab & Dis-Moi, is to try to know how to build better well-being 

programs for youth. So, with that in mind, there is nothing you can say that is wrong. All answers 

are welcome and will help us with our project.  

If you have any statements or thoughts as we move along, please feel free to express them as 

well. More importantly, if you feel not okay to answer one or some of the questions, we can move 

along to discuss other topics that would be more comfortable for you. As we also mentioned in 

the invitation and consent forms, we also have someone from Dis-Moi [present/on standby] who 

can help and support you if you would not feel positive to continue the interview. Please bear in 

mind this interview is strictly confidential, also it is voluntary, you may feel free to not continue 

at any time during the interview, but we hope you would! 

[If Applicable:] Also, you can see that I have my colleague here who is interested in what you have 
to say as well. My colleague will primarily be taking notes and observing during this interview. 
He/She/They might or might not be joining the conversation. 

Also, before starting the session, we would like to verify one-more time that you are aware and feel 
comfortable that we will be recording the audio of the session. [wait for confirmation]  

We will check if we have received your signed consent form, but we want to clarify again the 
session’s audio recording is only to discuss it with all the team members. No one other than the 
research team members would see the notes or hear the recordings and they all have signed 
confidentiality agreement to make sure your information and what you would say today is only 
accessible to us. That being said, you may want to ask us to delete the recording and our notes if 
you do not wish to continue with participating in our study, but your decision must be 
communicated with us up to 48 hours after our interview, before our notes from this session are 
combined with other interviews. In any case, your opinions and feedback will be kept anonymous 
throughout our analyses, meaning it would not be possible that your responses could be traced 
back to you. 

We are hoping our interview would last around [30–40] minutes, depending on the conversations your 
answers will bring-out, but we have allocated a maximum of 45 minutes for this interview just in case. 

If you have any questions at this point, please feel free to ask. If not, the session will start to be recorded 
now and we will start by asking you some questions. [wait for the green light from the participant] 
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Pre-Interview Briefing for The Second Article’s Interviews (English Version) 

Hello ___________,  

My name is___________, and with my colleague _____ we will be interviewing you today.  

First of all, thank you for participating in this study with us. Before we get started, there are a few things 

to review: 

We are asking participants to answer questions regarding their experiences with Dis-Moi’s platform and 

the programs inside it. Our mission is to find how we can improve it as well-being program to help 

improve mental health of the young people of high school age. So, today, our focus is about your 

experiences with and opinions about Dis-Moi’s platform and programs and it is not about you as an 

individual. So, with that in mind, there is nothing you can say that is wrong. All answers are welcome 

and will help us with our project.  

If you have anything you need or want to discuss as we move along, please feel free to express them as 

well. More importantly, if you feel you are not okay to answer one or some of the questions, we can 

move along to discuss other topics that would be more comfortable for you. As we also mentioned in the 

invitation and consent forms, we also have someone from Dis-Moi [present/on call] who can help and 

support you if you would not feel positive to continue the interview. Please bear in mind this interview is 

strictly confidential, and it is voluntary, you may feel free to not continue at any time during the interview, 

but we really hope you would! 

[If Applicable:] Also, you can see that I have my colleague here who is interested in what you have to say 

as well. My colleague will primarily be taking notes and observing during this interview. He/She/They 

might or might not be joining the conversation. 

Also, before starting the session, we would like to verify one-more time that you are aware and feel 

comfortable that we will be recording the audio of the session. [wait for confirmation]  

We have received your signed consent form, but we want to clarify again the session’s audio recording 

is only to discuss it with all the team members. No one other than the research team members would 

see the notes or hear the recordings and they all have signed confidentiality agreement to make sure 

your information and what you would say today is only accessible to us. That being said, you may want 

to ask us to delete the recording and our notes if you do not wish to continue with participating in our 

study, but your decision must be communicated with us up to 48 hours after our interview, before our 

notes from this session are combined with other interviews’ notes. In any case, your opinions and 

feedback will be kept anonymous throughout our analyses, meaning it would not be possible that your 

responses could be traced back to you. 

We are hoping our interview would last around 30–40 minutes, depending on the answers and the 

conversation they will bring out, but we have allocated a maximum of 45 minutes for this interview, just 

in case. If you have any questions at this point, please feel free to ask. If not, the session will start to be 

recorded now and we will start by asking you some questions. [wait for the green light from the participant] 
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Attitudes to Adopt during the interview 

• Empathy  
o Read nonverbal cues and put yourself in the participant’s shoes 

 

• Unconditional acceptance 

o Openness to interviewee, accept their view of the world, show interest in what they say 
 

• Non-directiveness  
o Do not try to influence in any way the participant’s thoughts, behaviors or values 

 
Sample of Interview Questions for the Supporting Set of Participants (First Article) – EN Version 

• Tell us about the times you had used a mental health resource (program/training/service). 
o ‘When’, ‘Why’ and ‘How’ did you use this resource (program/training/service)? 

• Tell us about some positive experiences that you have had with well-being resources. 
o What aspects/features of the resource did you like? And why? 

• Tell us about some negative experiences that you have had with well-being resources. 
o What aspects/features of the resource did you dislike in these experiences? And why? 

• What would you improve in well-being programs/trainings/services you have used? Explain why. 

 
Sample of Interview Questions for the Main Set of Participants (Second Article) – EN Version 

• Tell us about some of your experiences with Dis-Moi’s digital well-being platform.  
o ‘When’, ‘Why’ and ‘How’ did you use Dis-Moi’s platform, its programs and resources? 

• For each of the following features or aspects:  
o Tell us about some of the positive experiences that you have had with them. 
o Tell us about some of the negative experiences that you have had with them. 
o What would you improve in them? Please explain why. 

➢ The learning materials and activities within the programs that you had participated 
➢ The relevance and depth of the offered weekly or monthly themed programs and activities 
➢ The user dashboards 
➢ The announcements (general ones and also the ones related to specific programs) 
➢ The gamified aspects of the learning experience and the overall leaderboard/point system 

• Overall, what would you improve in Dis-Moi’s well-being program(s) you have used? Explain why. 
• Overall, what would you improve in Dis-Moi’s platform? Explain why. 

 

In case of emergencies (Student is in distress, etc.) 

Only if [the psychologist] expresses being on-call for the interview: 

To stop the interview and to give contact number: ###-###-####  

If [the psychologist] would not be available: 

To stop the interview, provide the Tel-Jeunes number to participant to instantly contact 1 800 263-2266 
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Wrapping Up the Interview (English Version) 

Before concluding, verify if the participant has anything else to discuss: 

 
Any other thoughts you wanted to share with us about the questions, the discussions, our session or 
something else, before we conclude the session? 

 
Provide the compensation form to the participant, then conclude the session: 

[After the interviewer/notetaker emails the compensation form to the interviewee]:  

Now, please check your email to confirm you have received the compensation form. 

[wait for confirmation] 

After we receive the completed form, we will immediately transfer it to the appropriate channels to 
proceed with the payment. You will receive your chosen gift card between 7 to 10 days later. 

 
Thank you very much for your valuable participation!  
It was great to have you today and your comments were very interesting and will be truly helpful for 
our research project.  
Have a nice [day/evening]. Goodbye. 
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