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Abstract

Background: Mental health challenges, including anxiety and depression, are increasingly common among adolescents. Mobile
health (mHealth) apps offer a promising way to deliver accessible Cognitive Behavioral Therapy (CBT) interventions. However,
research on the usability and effectiveness of apps tailored specifically for adolescents is limited

Objective: This study aimed to explore the usability, engagement, and perceived effectiveness of a mobile CBT app designed for
adolescents, focusing on user experiences and mental health outcomes.

Methods: A qualitative study was conducted with 30 adolescents aged 13-19 who engaged with a CBT app for four weeks.
Feedback was gathered through focus groups and individual interviews, and thematic analysis was used to identify key themes
related to usability, engagement, and perceived effectiveness

Results: Usability challenges, such as complex navigation and non-intuitive design, impacted user experience. Features like
gamification and personal relevance boosted engagement, while the lack of personalization limited sustained use. Short-term
improvements in mood and anxiety were reported, but benefits diminished without regular app use. Barriers to engagement
included technical issues and external distractions like schoolwork

Conclusions: The mobile CBT app shows potential for improving adolescent mental health. However, to enhance user
experience and engagement, future app iterations should focus on simplifying navigation, adding personalization features, and
improving technical stability
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Abstract

Background: Mental health challenges, including anxiety and depression, are increasingly common

among  adolescents.  Mobile  health  (mHealth)  apps  offer  a  promising  way  to  deliver  accessible

Cognitive  Behavioral  Therapy  (CBT)  interventions.  However,  research  on  the  usability  and

effectiveness of apps tailored specifically for adolescents is limited.

Objective: This study aimed to explore the usability, engagement, and perceived effectiveness of a

mobile CBT app designed for adolescents, focusing on user experiences and mental health outcomes.

Methods: A qualitative study was conducted with 30 adolescents aged 13-19 who engaged with a

CBT app for four weeks. Feedback was gathered through focus groups and individual interviews,

and  thematic  analysis  was  used  to  identify  key  themes  related  to  usability,  engagement,  and

perceived effectiveness.

Results: Usability challenges, such as complex navigation and non-intuitive design, impacted user

experience. Features like gamification and personal relevance boosted engagement, while the lack of

personalization limited sustained use. Short-term improvements in mood and anxiety were reported,

but benefits diminished without regular app use. Barriers to engagement included technical issues

and external distractions like schoolwork.
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Conclusions: The  mobile  CBT  app  shows  potential  for  improving  adolescent  mental  health.

However,  to  enhance  user  experience  and  engagement,  future  app  iterations  should  focus  on

simplifying navigation, adding personalization features, and improving technical stability.

Keywords

Cognitive  Behavioral  Therapy,  mHealth,  adolescents,  mental  health,  mobile  apps,  usability,

engagement, anxiety, depression, digital health

Introduction 

Mental health challenges among adolescents have become increasingly prevalent, with issues like

anxiety,  depression,  and  stress-related  disorders  affecting  a  significant  portion  of  this

population(Aguirre Velasco et al., 2020; Bitsko et al., 2022; Nesi, 2020). Adolescence is a critical

developmental  period  marked  by  emotional,  cognitive,  and  social  changes,  which  can  increase

vulnerability  to  mental  health  disorders(Aoki  et  al.,  2017;  Tohi  et  al.,  2022).  The World Health

Organization (WHO) estimates that up to 20% of adolescents experience mental health conditions,

highlighting  the  urgent  need  for  effective  and  accessible  interventions(Becker  & Correll,  2020;

Magson et al., 2021).

In response to this growing demand, mobile health (mHealth) apps have emerged as a promising

solution for delivering mental health care(VanHeerwaarden et al., 2018; Wiljer et al., 2016). These

apps  offer  a  flexible,  cost-effective,  and  private  means  for  adolescents  to  access  psychological

interventions,  which may otherwise be limited due to stigma,  lack of resources,  or geographical

barriers(Almansour et  al.,  2023;  Wiljer et  al.,  2020).  Among the various therapeutic approaches,

Cognitive Behavioral Therapy (CBT) has proven to be particularly effective in addressing common

adolescent  mental  health  issues  like  anxiety  and  depression(Reinauer  et  al.,  2021;  Teeter  &

Kavookjian,  2014).  CBT focuses  on  helping  individuals  identify  and  modify  negative  thought

patterns and behaviours, making it well-suited for delivery via mobile platforms that offer interactive

and self-guided modules(Cooper et al., 2015; Kip et al., 2022; Peters et al., 2019; Wootton et al.,

2018).

Despite the promise of mobile CBT apps, there remains a significant research gap regarding their

usability  and effectiveness  specifically  for  adolescents(Hansen et  al.,  2024;  Wright  & Mishkind,

2020).  Most  existing  studies  focus  on  adult  populations  or  general  app  evaluations  without
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considering the unique needs and preferences of younger users(Wims et al.,  2010; Wright et  al.,

2019). Adolescents may have different expectations for user experience, engagement, and motivation

when interacting with digital health tools(Ebert et al.,  2015; Titov et al.,  2011). Additionally, the

developmental  and  emotional  characteristics  of  this  age  group  necessitate  a  design  that  fosters

engagement and provides effective support(Eide et al., 2023; Johnston et al., 2014).

In  Iraq,  mental  health  services  face  significant  barriers  due  to  stigma,  lack  of  resources,  and

geographical  constraints,  which  limit  adolescents'  access  to  traditional  therapy.  Post-conflict

instability,  socio-economic  challenges,  and strained healthcare systems have compounded mental

health issues among Iraqi youth, creating a need for innovative solutions tailored to this population.

Adolescents in Iraq, particularly those in low-resource settings, may be unable to access face-to-face

therapy due to the limited availability of mental health professionals and the high costs associated

with treatment.

While the potential of mobile CBT apps is evident, there is a lack of research on their usability and

effectiveness among adolescents, particularly in regions like Iraq. This study aims to address this gap

by exploring the usability, engagement, and outcomes of a mobile CBT app tailored specifically for

adolescents in Iraq. The findings will provide valuable insights into how digital mental health tools

can be optimized to better serve this vulnerable population in low-resource settings.

Methods and Materials 

Participants

The  study  recruited  adolescents  aged  13-19  who  were  experiencing  mental  health  challenges,

including anxiety and depression. A convenience sampling method was used to select participants

from a variety of sources, including local schools, mental health clinics, and online mental health

communities. Participants were referred by counselors or healthcare providers and expressed interest

in participating. Inclusion criteria required that participants had a self-reported diagnosis of anxiety

or depression, regular access to a smartphone, and, for those under 18, parental consent. A sample
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size  of  30  adolescents  was  chosen  to  allow  for  an  in-depth  qualitative  analysis  of  diverse

perspectives,  while  still  maintaining manageability  for detailed thematic  analysis.  The study was

conducted in the city of Mosul, Iraq, ensuring a regional context for the findings. 

Intervention

Participants  were  introduced  to  a  Cognitive  Behavioral  Therapy  (CBT)  mobile  app  designed

specifically  for  adolescents.  The  app  was  commercially  available and  selected  based  on  its

adherence to established CBT principles, as well as its focus on common adolescent mental health

issues such as anxiety, depressive thoughts, and stress management.  The app featured interactive

modules, journaling functions, mood tracking, and self-assessment tools, all aimed at guiding users

through CBT-based interventions. The selection of the app was influenced by its popularity, user

ratings,  and  its  evidence-based  framework,  ensuring  that  it  met  the  study's  requirements  for

delivering structured CBT exercises. Participants were asked to engage with the app for four weeks,

with a recommendation to complete at least three CBT exercises per week, though they were free to

use it at their discretion.

Study Design

The  study  adopted  a  qualitative  research  approach  to  gather  rich,  in-depth  insights  into  the

participants’ experiences with the mobile CBT app. Data were collected through a combination of

focus groups and one-on-one semi-structured interviews conducted after the four-week intervention

period. This design allowed for an exploration of the app’s usability,  engagement,  and perceived

outcomes  from  the  adolescent  perspective.  The  qualitative  approach  was  well-suited  to

understanding the subjective experiences of users and identifying themes related to app interaction

and mental health improvement.

Data Collection

Data collection focused on both app interaction and user feedback. The following methods were

employed:

 App Usage Metrics: In-app data were collected to track the frequency of app usage, time

spent on activities, completion of CBT modules, and interaction with various app features

(e.g., journaling, mood tracking).
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 User Feedback: Participants provided feedback through focus groups and interviews, where

they discussed their experiences with the app. Topics of discussion included usability (ease of

navigation, design preferences), engagement (motivation to use the app, consistency of use),

and  perceived  outcomes  (changes  in  mood,  anxiety,  or  stress  levels).  Interviews  were

recorded and transcribed for analysis.

Outcome Measures

The study evaluated the following outcomes:

 Usability: This  included  measures  of  ease  of  navigation,  design  intuitiveness,  and  app

aesthetics. Participants shared feedback on how user-friendly the app was and any barriers

they encountered.

 Effectiveness: Participants  self-reported  any  changes  in  their  mental  health  symptoms,

particularly in relation to anxiety and depression.  Symptom reduction was assessed using

qualitative descriptions of mood changes and mental health improvements over the course of

the study.

 Overall Satisfaction: Participants reflected on their satisfaction with the app, including its

features,  content  relevance,  and  overall  impact  on  their  mental  health.  Satisfaction  was

gauged through subjective feedback on whether they would recommend the app to peers or

continue using it post-study

Result

Usability Challenges

Several  usability  challenges  were identified  through participant  feedback.  While  the  majority  of

adolescents  found  the  app's  interface  visually  appealing,  many  encountered  issues  related  to  its

design and navigation.

 Complex Navigation: Fifteen participants (50%) reported difficulty navigating through the

app, particularly when attempting to access multi-step CBT modules. They expressed a desire

for clearer instructions and a more simplified user interface.

 Interface Design: Twelve participants (40%) mentioned that the app's text size and button

placement  were  not  user-friendly,  especially  when  using  smaller  mobile  devices.  This
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affected their overall experience and led to frustration in some cases.

 Content Overload: Eight participants (27%) felt overwhelmed by the amount of information

presented  in  certain  sections  of  the  app.  They  indicated  that  the  extensive  content

occasionally discouraged further use.

Engagement

Participant engagement with the app varied and was influenced by several factors, including personal

relevance and gamification features.

 Motivation  and  Personal  Relevance:  Twenty  participants  (67%)  who  found  the  app’s

content personally relevant and aligned with their mental health needs reported higher levels

of engagement. These participants were more likely to use the app consistently throughout

the four-week period.

 Gamification and Rewards: Eighteen participants (60%) responded positively to the app's

gamified  elements,  such as rewards for completing  exercises and interactive  features  like

mood tracking. They reported that these features enhanced their motivation to continue using

the app.

 Lack  of  Personalization:  Fourteen  participants  (47%)  noted  that  the  absence  of

personalization options, such as customized goals or tailored content, negatively impacted

their long-term engagement with the app.

Perceived Effectiveness

The majority of participants reported experiencing positive mental health outcomes, although the

duration of the benefits varied.

 Mood  Improvement:  Twenty-five  participants  (83%)  reported  a  noticeable  reduction  in

anxiety  levels  and  an  improvement  in  their  mood  after  completing  CBT  exercises,

particularly those focused on breathing techniques and cognitive restructuring.

 Learning Coping Skills: Twenty-two participants (73%) highlighted that they learned new

coping mechanisms, such as identifying and challenging negative thought patterns,  which
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helped them manage day-to-day stress.

 Short-Term Benefits:  Despite these positive outcomes, ten participants (33%) mentioned

that  the  improvements  were short-term and did not  last  without  regular  app usage.  This

suggests that sustained engagement is necessary for long-term benefits.

Barriers to App Usage

Several barriers were identified that limited participants'  consistent use of the app or reduced its

perceived effectiveness.

 App Functionality Issues: Seven participants (23%) experienced technical problems, such as

slow load times or occasional crashes, which discouraged them from using the app regularly.

 Lack of Personalization: As previously mentioned, fourteen participants (47%) felt that the

lack of individualized content limited their overall engagement and the app's relevance to

their specific mental health needs.

 External  Distractions:  Eighteen  participants  (60%)  cited  external  distractions,  such  as

schoolwork, social media, and general time constraints, as reasons for inconsistent app usage.

They suggested that push notifications or reminders could help them stay on track with their

CBT exercises.
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Table 1: Demographic Characteristics of Participants

Characteristic n (%)
Age (Mean ± SD) 15.8 ± 1.9

Gender
- Male 18 (45%)

- Female 22 (55%)
Mental Health Diagnosis

- Anxiety 20 (50%)
- Depression 15 (37.5%)

- Both 5 (12.5%)
Previous CBT Experience

- Yes 10 (25%)
- No 30 (75%)

Table 2: Themes Identified in Usability Challenges

Usability
Challenge

Description Frequency

Complex
Navigation

Difficulty in finding features or completing multi-step tasks 15

Interface Design
Issues with text size, button placement, or layout on mobile

devices
12

Content Overload
Feeling overwhelmed by the amount of content in some

sections
8

Table 3: Factors Influencing Engagement with the CBT App

Factor Description Frequency 
Motivation (Personal

Relevance)
Continued use linked to personal mental health needs

and recognition of the app’s benefits
20

Gamification and
Rewards

Positive response to interactive features and rewards 18

Personalization
Engagement hindered by lack of tailored content and

goals
14

Table 4: Perceived Effectiveness of the App
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Effectiveness
Outcome

Description
Frequency 

Mood
Improvement

Participants  reported a reduction  in anxiety or improved
mood after using the app

25

Learning  Coping
Skills

Users  noted  acquiring  new  coping  mechanisms  for
managing stress and negative thoughts

22

Short-Term
Benefits

Short-term improvements, but benefits were not sustained
without continuous app use

10

Table 5: Barriers to App Usage

Barrier Description Frequency 
App Functionality

Issues
Technical problems like slow loading times or app

crashes
7

Lack of
Personalization

Limited customization options for individual needs 14

External Distractions
Schoolwork, social media, or lack of time impacting

regular usage
18

Discussion

This study explored the usability, engagement, and perceived effectiveness of a mobile Cognitive

Behavioral Therapy (CBT) app designed for adolescents facing mental health challenges such as

anxiety and depression. The findings provide valuable insights into the potential of mobile CBT apps

while also highlighting areas for improvement, particularly for adolescents in low-resource settings

like Iraq.

Usability and Personalization

One of the key findings was the usability challenges reported by participants, including complex

navigation and non-intuitive design. To address these issues, developers of future CBT apps should

prioritize  user-centered design that  is  simple,  clear,  and adaptable  to different  screen sizes and

devices. For adolescents, who may have varying levels of digital literacy, features such as  guided

tutorials and step-by-step walkthroughs can help them navigate the app more easily. Furthermore,

apps should be tested rigorously across different devices to ensure smooth performance and avoid

technical issues that can deter consistent use.

A  significant  recommendation  based  on  the  feedback  is  the  incorporation  of  personalization

features. Adolescents expressed a desire for content that is more tailored to their specific mental

health  needs.  One way to  implement  this  is  through  adaptive  algorithms that  adjust  the  app’s
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content based on user input and progress. For example:

 Customized Goals and Exercises: The app could ask users to set personal mental health

goals, such as reducing anxiety before exams, and then tailor the CBT exercises to help them

achieve those goals.

 Tailored Content Delivery: Based on user responses in self-assessment tools, the app could

recommend  specific  CBT  modules  or  exercises  that  are  more  relevant  to  their  current

emotional  state  or  stressors.  This  could  be  done  through  regular  check-ins,  where  users

update their mood or stress levels, prompting the app to offer targeted suggestions.

 Gamification and Feedback: The use of gamified elements, like reward systems, could be

further personalized by giving users the option to choose which rewards are meaningful to

them (e.g., unlocking motivational quotes or additional tools). This would not only increase

engagement but also make the app feel more relevant to individual users.

Engagement and Motivation

The study found that engagement was closely linked to how relevant the adolescents perceived the

app's content to be. Those who felt the app addressed their specific mental health needs were more

likely to use it consistently. To boost long-term engagement, developers should consider integrating

gamification  features such  as  badges,  levels,  and  progress  tracking.  These  elements  not  only

encourage users to stay active but also provide a sense of accomplishment. Additionally, including

social  features,  such as anonymous peer  support or community forums, could foster a  sense of

connection and reduce feelings of isolation among adolescent users.

Future research could explore how these features influence engagement in different cultural contexts.

For example,  peer support may be particularly valuable in collectivist  cultures  like Iraq,  where

community and social bonds are highly emphasized. By enabling adolescents to share their progress

or experiences anonymously, apps could harness the power of social motivation while maintaining

user privacy.

Comparison with Other Studies

While the findings of this study align with global research on mobile CBT apps for adolescents,

some unique aspects emerge due to the local context of Iraq. Similar studies conducted in higher-

resource settings like the U.S. or Europe have found that personalization and gamification are critical
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to engagement (Fleming et al., 2017). However, in Iraq, external distractions such as schoolwork

and socio-political instability add an additional layer of complexity. Adolescents in this region may

face more frequent interruptions  to their  daily lives,  which can limit  their  ability  to consistently

engage with mental health apps. This underscores the importance of creating  flexible,  adaptable

app designs that allow users to pick up where they left off without losing momentum.

Additionally, the lack of mental health infrastructure in Iraq means that mobile apps could play an

even more crucial role as primary sources of mental health support for adolescents. In contrast to

high-resource countries where adolescents have access to therapists or counselors, Iraqi youth may

rely  more  heavily  on  digital  tools.  As  such,  developers  should  consider  integrating  offline

capabilities into  their  apps,  allowing  users  to  access  key  content  without  requiring  a  constant

internet connection, which may not be consistently available in certain regions.

Long-Term Benefits and Sustainability

While most participants reported short-term improvements in mood and anxiety, the benefits were

not sustained without regular app usage. This finding suggests that future mobile CBT apps should

incorporate  features that  encourage long-term engagement,  such as regular reminders,  progress

tracking,  and  reinforcement  of  positive  behaviors  over  time.  For  instance,  integrating  push

notifications that remind users to complete CBT exercises or provide motivational messages could

help sustain mental health improvements.

Moreover, there is potential to blend digital and human support in future iterations of mobile CBT

apps. Adolescents could benefit from a hybrid model where they have access to the self-guided app

but can also receive support from mental health professionals or peer mentors when needed. This

blended approach may be particularly effective in regions like Iraq, where mental health resources

are limited, and direct access to therapists is rare.

Implications for Future Development

The findings of this  study highlight several key recommendations for the future development  of

mobile CBT apps for adolescents, particularly in low-resource settings like Iraq:

 Simplify navigation to enhance usability, ensuring the app is easy to use across different

devices and levels of digital literacy.

 Incorporate adaptive personalization that tailors content based on individual user needs,
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goals, and progress.

 Gamify  engagement to  sustain  motivation  and  encourage  regular  use,  with  a  focus  on

rewards that resonate with the adolescent user base.

 Address external barriers such as distractions and time constraints by providing flexible

features like push notifications and offline accessibility.

 Consider cultural and regional factors when designing apps, ensuring that features such as

peer support align with the social values of the target audience.

Conclusion

Overall, this study demonstrates that mobile CBT apps hold great promise for improving adolescent

mental  health,  particularly in low-resource settings  like Iraq.  By addressing usability  challenges,

enhancing engagement through personalization and gamification, and overcoming barriers to usage,

mobile  CBT interventions can become more effective and accessible  tools for young people.  As

digital  health  solutions  continue  to  evolve,  developers  should  prioritize  user-centered,  flexible

designs that cater to the unique needs of adolescents in diverse cultural contexts. Future research

should explore how to extend the long-term impact of these interventions, potentially through hybrid

models that combine self-guided app use with professional support.
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they could withdraw from the study at any time if they felt uncomfortable or experienced distress

while using the app. In such cases, referrals to local mental health services were provided for those

requiring additional support.

Limitations of Consent Procedures: One potential limitation in the consent process is the reliance

on  self-reported  diagnoses  of  anxiety  and  depression,  which  may  not  be  clinically  confirmed.

Furthermore, in a region like Iraq, where access to mental health services is limited, the involvement

of school counselors and healthcare professionals in recruiting participants was essential to ensure

that those included in the study genuinely met the criteria for mental health challenges.

For more information on ethical considerations in studies involving adolescents, you may want to

explore  the  APA's Ethical  Principles  of  Psychologists and Code of Conduct or  the  Belmont

Report on ethical guidelines in research involving human subjects.
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