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Abstract

Saudi women are experiencing growing mental well-being challenges, often concealed
by social barriers and stigma that discourage help-seeking. While digital support
holds promise for circumventing such obstacles, its application within Saudi Arabia
remains underexplored, especially in addressing Saudi users’ unique cultural and
religious needs. This DPhil research investigates the use of mobile mental well-being
apps in Saudi Arabia, with a focus on identifying opportunities and barriers that
affect their adoption and engagement. The aim is to inform the design of digital
mental well-being technologies tailored to the needs of Saudi users, with a particular
focus on young Saudi women, who represent a key user group for these technologies.

The research comprises four empirical investigations. First, we conducted a
systematic app review and content analysis of Arabic mental well-being apps
available in the Saudi iOS and Android app stores. The analysis examined
app features, engagement strategies, and the types of mental well-being support
provided. Second, we conducted interviews with young Saudi women to examine
their perceptions and experiences with mental well-being apps and to understand
how cultural, religious, and social factors affect their engagement with mental
well-being apps. Third, we ran a series of co-design workshops with young Saudi
women to elicit their design preferences and requirements for mental well-being apps.
This resulted in five empirically and theoretically grounded design recommendations
to address identified challenges and improve the future design of well-being apps
in the Saudi context. In the fourth and final study, building on the findings from
the earlier studies, we incorporated our proposed design recommendations into an
LLM-based technology probe to examine their acceptability, with a particular focus
on cultural alignment. We then evaluated this prototype through user interviews
with a group from the target population to assess its relevance and acceptability.
This study also contributes to emerging research on LLMs by exploring the cultural
sensitivity of LLMs and examining whether empirically informed prompts can
enhance cultural alignment.

The findings of this thesis contribute to the fields of Human-Computer Interaction
(HCI) and digital mental well-being support by informing the future design of tech-
nologies for young Saudi women, and the broader population of Muslim Arab women.
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Introduction

Over the last decade, mobile apps have become a possible form of delivery of
psychological interventions for promoting the well-being of the general population
[1-3]. Research has associated high well-being with improvements in health and
longevity [4, 5]. On the other hand, the reduction in well-being was reported
as a risk factor for anxiety and depression [6, 7]. Accumulating evidence has
shown promising outcomes for promoting individual well-being through mobile
apps employing psychological interventions such as cognitive behaviour therapy,
mindfulness, positive psychology, etc. |2, 8]. These intended psychological health
benefits are associated with active engagement with such apps [1, 9, [10]. Poor
user engagement is cited as the main barrier to the effectiveness of mobile apps
employing evidence-based approaches for promoting well-being [1, [11]. Lack of
user-centric design and overlooking cultural factors have been cited as barriers to
users’ engagement with well-being mobile apps [11H16].

The majority of past research on the use of mobile apps in promoting well-being
has focused on Western contexts [2| 3, [8, |12 [17-20]. As technology becomes
more prevalent, more efforts are needed to understand technology use within the
challenges and opportunities of non-Western contexts and cultures [21], especially

for underrepresented Arab Muslim populations [2224].



1. Introduction 2

Saudi Arabia is one of the highest countries in Internet penetration and
smartphone usage [25, 26]. This high adoption of technology is paired with a
notable interest in digital health tools, especially in mHealth (mobile health)
in the KSA. Saudi individuals, especially young people, are interested in using
mHealth apps to maintain their well-being [27-29]. Despite the rising interest in
mobile mental well-being from the healthcare ecosystem and stakeholders in the
KSA, there is a scarcity of research on the availability, adoption, and perceptions
around the mental well-being mobile apps in the KSA [30]. This area has received
limited research attention, and no efforts have been made yet to bridge this gap
by examining available mental well-being mobile apps in Saudi app markets, or
exploring Saudi users’ perspectives and needs for mental well-being mobile apps

to support app adoption and user engagement.

1.1 Problem Statement

Changes in well-being states have direct effects on health [5]. Studies show that
the reduction in mental well-being can lead to mental health difficulties such as
anxiety and depression [6, |[7]. In the KSA, young adults, especially women, have a
significantly high lifetime risk of stress and anxiety and are highly prone to emotional
distress and poor well-being [31H36]. Al-Daghri et al. [35] found that 49% of Saudi
female university students have stress. Several stressors affect their well-being
including high study load, feeling anxious and distressed, and lack of support [37].

Over the last decade, mobile apps have emerged as a potential means of providing
on-hand support for promoting the well-being of the general population. Systematic
reviews and meta-analyses [2, 3, 8] have shown that individuals” well-being can
be improved by well-being mobile apps employing evidence-based approaches.
Nevertheless, studies 38| [39] showed that evidence-based tools alone offer limited
utility when delivered in a way that does not maintain individuals’ engagement.
Poor user engagement is cited as the main barrier to the effectiveness of mobile apps

employing evidence-based approaches for promoting well-being [1, 11]. Neglecting
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cultural factors and users’ values and needs has been cited as a main barrier to

users’ engagement with well-being mobile apps [13H16), |40].

1.2 Research Gap and Motivation

Research on employing mHealth to promote mental well-being is rapidly expanding
in the field of Human-Computer Interaction (HCI) [41]. However, the majority of
past research on the use and acceptance of mobile apps in promoting well-being has
focused on Western contexts (e.g., the UK, North America, Europe and Australia)
[2, 13,18, |12} [17-20]. This highlights the need to explore the use of technology in other
cultural and regional settings [21]. In Arab countries, including Saudi Arabia, the
collectivistic nature of these communities and the adherence to religious and cultural
values influence the use and interaction with technology [22, |42]. Alabdulqader
et al. [22-24] highlight the underrepresentation of Arab and Muslim populations
in HCI research and emphasize the importance of delicate adaptations of studies
designed for the Western setting to fit Arab and Muslim communities.

Saudi Arabia presents an interesting context for HCI and value-sensitive design
(VSD) research, where rapid digitalization is in progress [43], and the influence
of religious and cultural factors are manifest [30, 42]. In particular, Saudi Arabia
is one of the highest countries in Internet penetration and smartphone usage [25|
26]. Nowadays, Saudis access services through their smartphones more than any
other channel [44]. Most young Saudi adults, who represent more than a third of
the Saudi population [45], own smartphones and spend more than 4 hours daily
on their devices [46]. This high adoption of technology is paired with a notable
interest in digital health tools, especially in mHealth (mobile health) from the
healthcare sectors and stakeholders in the KSA. The Saudi Ministry of Health
(MoH) has launched various mHealth apps to support the Kingdom’s 2030 Vision of
digital health transformation [47, |48]. Particularly for promoting mental health and
well-being, multiple governmental and private sectors released well-being mHealth
apps, such as psychoeducational and online consultation apps [43, |49]. Meanwhile,

Saudi individuals are interested in using mHealth apps to maintain their well-being
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[27-29]. Recent studies have shown that mHealth apps are used by 57% of the Saudi
population [50], and the prevalence is significantly higher among young individuals
[51]. However, a national descriptive study reported that engagement with these
mHealth apps remains limited [51]. While this echoes global findings [38} 39],
in the Saudi context, challenges are likely shaped by local cultural expectations,
social norms, and religious sensitivities. Within this context, young Saudi women
represent a particularly important group for study. Their experiences of mental
well-being, technology use, and help-seeking are strongly shaped by intersecting
cultural, religious, and gendered expectations, which can influence their use of digital
mental well-being tools. Despite the growing attention among the HCI community to
inclusive design, including women’s needs, most of these studies draw on the Western
context to infer women’s necessities. As a result, prevailing HCI design studies often
overlook the needs and values of Muslim Arab women, including Saudi women [23].

In the domain of mental well-being apps, this raises important questions about
how existing apps align with cultural expectations, values, and everyday realities of
Saudi users. To date, no efforts have been made to bridge this gap by exploring
the Saudi mental well-being app market, examining how young Saudi women
perceive and experience these apps, and identifying the opportunities and barriers

to their engagement.

1.3 Research Goal

To address the identified gap, this thesis aims to explore the Saudi mental well-
being app stores, barriers to user engagement with existing apps, and design
opportunities to improve engagement with evidence-based well-being mobile apps
in the KSA. This research focuses on the experiences and needs of young Saudi
women. The findings from this research will contribute to the current knowledge
by providing design recommendations to support user engagement with well-being
apps in the KSA, a context marked by rapid digitalization [43], and strong cultural

and religious influences [30, 42].
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To achieve this goal, this research seeks to (1) investigate Arabic mental well-
being iOS and Android apps available on the Saudi app stores to understand
their characteristics, engagement features and the type of support they offer, (2)
understand barriers to engaging with existing well-being mobile apps available
in Saudi app stores from the perspective of young Saudi women, (3) understand
our targeted population’s values, needs and preferences for mobile app features
to help promote engagement with evidence-based well-being mobile apps, and
(4) translate and evaluate the findings from our qualitative investigations into
design recommendations for future app design that seeks to address the challenges
identified in the research.

This study employs a hybrid methodological framework that combines User-
Centred Design (UCD) to iteratively engage users and ground the design in end-
user needs and experiences, and Value-Sensitive Design (VSD) to embed core
cultural values into the design.

To address our research goal, we narrow the scope of our work in the following
ways:

o This project focuses on engagement with evidence-based well-being apps

(defined in [5.2.2.1)).

o This project targets smartphone apps that focus on promoting mental well-
being, supporting the Arabic language, and targeting the general population.
Apps are excluded if they target clinicians and/or patients only or are e-books.

« This project targets a general population of young Saudi women aged between
18 to 25 years old (age span corresponding to the MIT young adulthood
definition [52]), speak Arabic as a native language, students attending a
university in the KSA (or recently graduated), own a smartphone, have
regular access to the internet and an email account, are not diagnosed with
mental disorders, and have experience or interest in using digital tools for
managing and promoting their mental well-being.

o This project does not seek to identify or consider the similarities and differences

between well-being mobile apps in different countries
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1.4 Research Questions

In this section, we present our research questions, which aim to address the identified
gaps in Section and achieve the outlined goals in Section In brief, this thesis
begins with an exploratory phase that investigates the landscape of well-being apps
publicly available to Saudi users (RQ1). We then delve into understanding users’
lived experiences and investigating barriers to adopting and engaging with existing
well-being apps from the perspective of our target population, young Saudi women,
with particular attention to cultural factors (RQ2). This thesis concludes by
exploring the design space of digital well-being support to address the encountered
barriers and better support the preferences and design needs of Saudi women users,
aiming to enhance their experience with mental well-being apps (RQ3).

This thesis is motivated by the overarching research question:

How can we support user engagement with evidence-based well-
being smartphone apps in Saudi markets by understanding barriers
and considering young Saudi women’s needs in Saudi Arabia?

To better address this research question, we broke it down into three sub-

questions:

RQ1 What is the current landscape of mental well-being apps in the

Saudi market?

RQ1.1 What Arabic mental well-being smartphone apps are available in the
Saudi Apple App Store and Google Play Store?

RQ1.2 What are their characteristics, the types of support they offer, and the

engagement features they employ?

RQ2 What are opportunities and barriers to user-engagement of young
women with evidence-based well-being smartphone apps in Saudi

Arabia?

RQ2.1 What are the perspectives of young women on existing well-being apps
in Saudi app markets, and how does this affect their engagement with

such apps?
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RQ2.2 What are cultural factors that affect young women’s engagement with

well-being smartphone apps in Saudi Arabia?

RQ3 How can we re-design aspects of well-being apps in Saudi Arabia
to better support young Saudi women’s needs, through an under-

standing of the barriers identified from addressing RQ1 and RQ2?

RQ3.1 What are young Saudi women’s preferences and needs to support their

engagement with well-being smartphone apps in Saudi Arabia?

RQ3.2 What aspects of apps can be re-designed to better support the needs

and barriers identified in RQ27 How can these aspects be redesigned?

RQ3.3 How do young Saudi women perceive the newly introduced design

features?

1.5 Thesis Structure

This thesis begins with this introductory chapter, followed by Chapter [2| which
provides the background and a review of related literature. Chapter |3| outlines
the methodological approach adopted in the thesis and the rationale behind key
methodological decisions. Chapters [4] [B| [6l and [7] present the findings from
the conducted empirical studies, as summarised in Table [I.I] These chapters
demonstrate how the research questions introduced in Section are addressed,
and the contributions discussed in Section are achieved. Finally, Chapter
offers an integrative discussion of the research findings, including recommendations
for the culturally sensitive design of mental well-being technologies for young
Saudi women. The thesis concludes by highlighting key limitations and suggesting

directions for future research.

1.6 Research Contributions

This thesis will contribute to filling existing knowledge gaps by understanding

barriers and design opportunities for digital mental well-being support in the KSA,
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Chapter RQs Objectives Methods  Contributions
Ch.4 RQ1.1, Exploring the state Systematic  The first app review
RQ1.2 of Arabic well-being  app review, and analysis of Arabic
apps in Saudi app content mental well-being
stores analysis mobile apps available
on the Saudi app
market
Ch.5 RQ2.1, Exploring the Interviews, Identifying
RQ2.2 experiences and thematic opportunities and
perspectives on main analysis barriers to adopting
well-being apps and engaging with
identified in Ch[4] existing Arabic
from women users’ well-being mobile apps
perspectives from the perspective
of young Saudi women
Ch.6 RQ3.1, Exploring design Co-design,  Providing empirically
RQ3.2 requirements and thematic and theoretically
preferences for analysis informed key design
well-being apps recommendations to
targeting young support the
Saudi women, engagement with
addressing challenges well-being apps among
identified in Ch young Saudi women
Ch.7 RQ3.3 Translating key Interviews, Examining the
design thematic cultural alignment of
recommendations analysis, LLMs, developing an
identified in Chl6] content empirically informed
into a technology analysis culturally sensitive

probe and evaluating
and refining the
proposed design
recommendations

LLM-based
technology probe,
refining the design
recommendations

Table 1.1: Thesis roadmap: chapters, objectives, methods and contributions
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where it is currently a nexus of rapid digital transformation, especially in healthcare
services [43], while also religious and cultural values play a significant role in daily
life, including technology use [30, 42]. First, this work provided the first app review
and content analysis of Arabic mental well-being mobile apps available on the
Saudi app market (see Chapter . Second, this work expanded our understanding
by incorporating Saudi women’s perspectives and design needs for digital mental
well-being support, considering cultural factors (see Chapter [5)). Third, this thesis
contributes to the current knowledge by providing empirically and theoretically
grounded design recommendations derived from the interviews, co-design, and
evaluation of an LLM-based technology probe to inform the future design of Arabic
mental well-being mobile apps targeting the Saudi population (see Chapters @ and
. In addition, this work contributes to emerging research on LLMs by exploring
the cultural sensitivity of LLMs and examining whether data-driven prompts can
enhance cultural alignment. This thesis will also contribute to the wider HCI
research by addressing the needs of Muslim Arab women, where most existing

studies have focused on the Western context to infer women’s necessities [23].

1.7 Publications from Thesis Work

o Sarah Aldaweesh. 2024. Understanding Challenges and Design Opportunities
for Digital Mental Well-Being in Saudi Arabia. In FExtended Abstracts of the
2024 CHI Conference on Human Factors in Computing Systems (CHI ’24),
May 11-16, 2024, Honolulu, HI, USA. ACM, New York, NY, USA, 6 pages.
https://doi.org/10.1145/3613905.3638189 (Chapter (1, Chapter|3)

o Sarah Aldaweesh, Deemah Alateeq, Max Van Kleek, and Nigel Shadbolt.
2024. “If Someone Walks In On Us Talking, Pretend to be My Friend, Not My
Therapist”: Challenges and Opportunities for Digital Mental Health Support
in Saudi Arabia. In Proceedings of the CHI Conference on Human Factors in
Computing Systems (CHI ’24), May 11-16, 2024, Honolulu, USA. ACM, New
York, USA, 19 pages. https://doi.org/10.1145/3613904.3642642 (Chapter[{])
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o Sarah Aldaweesh, Max Van Kleek, and Nigel Shadbolt. 2023. Mobile Sensing
and Engagement Features in Arabic Mental Well-Being Apps: Systematic
Search and Analysis. In Adjunct Proceedings of the 2023 ACM International
Joint Conference on Pervasive and Ubiquitous Computing Eamp; the 2023
ACM International Symposium on Wearable Computing (UbiComp/ISWC
’23 Adjunct), October 08-12, 2023, Cancun, Quintana Roo, Mexico. ACM,
New York, NY, USA, 6 pages. https://doi.org/10.1145/3594739.3612875

(Chapter

o Sarah Aldaweesh, Max Van Kleek, and Nigel Shadbolt. 2026. “No One Should
Know I Used This App”: Challenges and Design Opportunities for Digital
Mental Well-Being Support for Young Saudi Women. In Proceedings of the
2026 CHI Conference on Human Factors in Computing Systems (CHI ’26),
April 13-17, 2026, Barcelona, Spain. ACM, New York, NY, USA, 25 pages.
https://doi.org/10.1145/3772318.3791898 (Chapter (5, Chapter|d])

Q Honourable Mention Award

o Sarah Aldaweesh, Ghzal Alelsheikh, Falwah AlHamed, Max Van Kleek, and
Nigel Shadbolt. 2026. “It Hasn’t Lived in Our Society”: Investigating Cultural
Sensitivity in LLM Chatbots for Emotional Support. In Proceedings of the
2026 CHI Conference on Human Factors in Computing Systems (CHI ’26),
April 13-17, 2026, Barcelona, Spain. ACM, New York, NY, USA, 20 pages.
https://doi.org/10.1145/3772318.3791060 (Chapter[7)

1.8 Awards

Winner of the 2023 Saudi Student Rawabi Holding Award, presented by the Saudi
British Society in recognition of exceptional academic performance and remarkable

achievements (honoured to be selected from 14,000 Saudi candidates currently

studying in the UK) [53].



Background and Literature Review

In this chapter, we provide a background and literature review on key aspects of
designing engaging digital well-being interventions. We begin by introducing the
concept of well-being, followed by an overview of evidence-based digital interventions.
Next, we provide a background review of user engagement, including its definition,
assessment methods, and role in fostering intervention effectiveness, as well as
related literature on designing engaging mHealth tools in HCI. We then present
the role of culture in health and well-being interventions, with a particular focus
on Saudi Arabia’s cultural context and its implications for digital tool design.
Finally, we conclude this chapter with a review of the current landscape of mHealth

applications in Saudi Arabia.

2.1 The Concept of Well-being

The concept of well-being is based on two main approaches: ‘hedonic’ and ‘eudai-
monic’ [54]. According to Kahneman et al. [55], “The hedonic approach defines
well-being as happiness, interpreted as the occurrence of positive affect and the
absence of negative affect.” According to Ryan and Deci, eudaimonic well-being is

characterized by an individual’s ability to function well psychologically and socially

11
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through having a life of meaning, purpose, the realization of their potential, and
the presence of positive relationships [54].

Research literature extends the concept of well-being to more comprehensive
approaches [5]. According to Huppert [5], well-being is defined as “the combination
of feeling good and functioning effectively.”” Huppert explained this further: “The
concept of feeling good incorporates not only the positive emotions of happiness
and contentment, but also such emotions as interest, engagement, confidence, and
affection. The concept of functioning effectively (in a psychological sense) involves
the development of one’s potential, having some control over one’s life, having a
sense of purpose (e.g. working towards valued goals), and experiencing positive
relationships.” Huppert [5] further highlighted that “sustainable well-being does not
require individuals to feel good all the time; the experience of painful emotions (e.g.
disappointment, failure, grief) is a normal part of life, and being able to manage these
negative or painful emotions is essential for long-term well-being.” It is important
to note that mental disorders and mental well-being are correlated but distinct [56)
57]. Individuals may experience stress or emotional exhaustion without a diagnosed
condition. This comprehensive approach is encompassed in the definition of mental
health by the World Health Organization (WHO) [58] where “mental health is more
than the absence of mental disorders,” and defined as “Mental health is a state of
mental well-being that enables people to cope with the stresses of life, realize their
abilities, learn well and work well, and contribute to their community.”

Research has shown that cultural contexts differ in the extent to which they
support hedonic versus eudaimonic dimensions of well-being [59, 60]. In particular,
hedonism, which emphasizes pleasure and the pursuit of positive affect to pursue
happiness, tends to align more closely with individualistic cultural orientations [60].
In contrast, Eastern traditions view suffering and the experience of negative emotions
as meaningful aspects of personal and spiritual growth [61]. This orientation aligns
more closely with eudaimonic well-being, which focuses on virtue, purpose, and a

sense of connectedness [61} 62]. While both hedonic and eudaimonic perspectives
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can be found across cultural contexts to varying degrees, these distinctions point
toward culturally divergent pathways to achieving well-being [62].

Well-being is closely associated with both mental and physical health [63]. High
levels of well-being have been linked to positive outcomes such as enhanced physical
health, psychological development, and increased longevity [4, 5|. Conversely,
reduced well-being has been identified as a significant risk factor for the development
of anxiety and depression [6, 7]. Longitudinal research further demonstrates that
sustained or improved well-being over time substantially lowers the likelihood of
developing mental disorders. For example, individuals who maintained or increased
their well-being across a decade were significantly less likely to experience the onset of
mental illness compared to those with persistently low well-being |7]. Similarly, low
levels of eudaimonic well-being have been associated with a significantly increased

risk of future depression [6].

2.2 Evidence-based Digital Interventions for Pro-
moting Well-being

To improve individuals’ well-being, a wide range of therapeutic strategies have
been used traditionally. One approach is psychological interventions, defined as
“activities or groups of activities aimed to change behaviours, feelings, and emotional
states” [64]. Over the last decade, mobile apps have become a possible form of
delivery of psychological interventions for promoting the well-being of the general
population. Accumulating evidence has shown promising outcomes for promoting
individual well-being through mobile apps employing psychological interventions |2,
8]. This section provides an overview of theoretical backgrounds that have been
used in the literature in the context of promoting the well-being of the general

population using mobile apps.

2.2.1 Mindfulness

Mindfulness is defined by Kabat-Zinn [65] as “the awareness that emerges through

paying attention on purpose, in the present moment, and non-judgementally to the
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unfolding experience moment to moment.” Mindfulness-based interventions are well-
established for improving well-being and quality of life in non-clinical populations
[66]. Several commercial apps, such as Headspace [67], Smiling Mind [68], and Calm
[69], offer guided and unguided mindfulness sessions to help users manage emotions,
reduce stress, and improve overall well-being. Numerous studies [70-73] have
evaluated the effectiveness of these apps, showing that mindfulness practice leads

to increased positive affect [72], 73] and overall well-being improvements |70, |71].

2.2.2 Cognitive-Behavioral Therapy (CBT)

The cognitive-behavioural therapy approach aims to change individuals’ maladaptive
behaviours and thinking styles by replacing them with more appropriate and
adaptive ones [74]. Several mobile apps [75H77] have been designed based on the CBT
principles and released to the public to help promote their well-being. In detail, these
apps help individuals identify triggers to their mood or emotion, detect “automatic
thoughts,” adopt healthier thinking patterns, and use cognitive reappraisal to handle
stressful situations. In addition, some CBT techniques were adopted to improve
positive, rewarding experiences for individuals by progressively exposing them to
activities and circumstances that they avoid [78]. Through this process, CBT
promotes well-being by elevating sensations of pleasure and mastery [78].

CBT has shown its effectiveness outside clinical settings as a self-help tool [79]
and a preventive technique to prevent psychological problems from developing into
clinical disorders [80]. For instance, Kinderman et al. [75] designed and evaluated
“Catch It,” a CBT-based smartphone app that guides users through a short basic
cognitive reframing and reflection strategy: “Catch it, Check it, Change it.” Results
showed significant increases in positive mood and reductions in negative mood after
using the app. Similarly, Bakker et al. [76] developed and evaluated “MoodMission,”
another CBT-based app that recommends short, targeted CBT strategies based
on the user’s mood. Findings indicated that engagement with the “MoodMission”

app was associated with improved well-being.
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2.2.3 Positive Psychology Interventions (PPIs)

Another type of intervention is inferred from positive psychology (PP), which is
defined according to Seligman and Csikszentmihalyi [81] as “PP is the scientific
study of positive human functioning and flourishing on multiple levels.” PP aims to
promote well-being and optimism, assuming that all individuals have the capacity
to flourish and existing strengths [15]. Positive psychology interventions (PPIs) are
often shared with common principles such as forgiveness and gratitude. Similar to
the previously mentioned interventions, a number of mobile apps were designed
based on the PP principles. For instance, Coelhoso et al. [82] developed a mobile
app to promote stress management and well-being based on PP principles, including
practicing optimistic thinking, expressing gratitude, and practicing kindness. When
the app was evaluated among women, results showed a significant increase in
general well-being and a reduction in overall stress.

Additionally, research has demonstrated the effectiveness of using a combination
of previous approaches such as PPIs and mindfulness [82], PPIs and CBT [83],
and mindfulness and CBT [84-87].

2.2.4 Social Support

Psychological interventions have also incorporated social support to connect individ-
uals with peers or professionals |88]. Peer support enables individuals with shared
experiences to exchange knowledge, advice, and emotional support [89]. Professional
support involves the ability to access trained professionals such as therapists, non-
clinician coaches, and wellness experts within the app to get consultations and
tailored plans. Fields such as counselling psychology explicitly focus on promoting
well-being, personal growth, and resilience, supporting individuals navigating life
transitions, stress, decision-making, career and relational challenges [90]. Such forms
of professional support are widely used for mental well-being promotion, stress
management, and prevention, especially among women [91].

Social support, including both peer and professional components, is a widely

implemented feature within existing mental well-being platforms [88] and has been
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linked to improved outcomes and increased user engagement with digital mental

well-being interventions [88, 92].

2.3 LLM-based Mental Well-being Chatbots

Over the last decade, chatbots have been increasingly adopted as accessible tools for
mental health and well-being support, providing users with immediate, anonymous,
and cost-effective assistance [93]. These chatbots provided psychoeducation [94],
journaling [95], mood tracking and emotion regulation |94, 96|, cognitive behavioural
therapy [97, 98], positive psychology skills [99], and emotional support conversations
(ESC) [100-102].

Mental health chatbots are broadly categorized into three types based on their un-
derlying architecture: rule-based, retrieval-based, and generative Al-based systems
[103]. Rule-based systems, such as IDEABot [96], match user inputs with predefined
patterns and respond with fixed, scripted answers, offering limited flexibility and
often failing to handle unexpected queries. To address these limitations, retrieval-
based systems, such as Woebot [97], have employed methods such as keyword
matching and machine learning techniques to select the most relevant response from
a curated set. Such models demonstrated improved responsiveness by recognizing
key phrases, but they were still constrained by their dependence on predefined
replies, limiting the depth and spontaneity of conversations.

Recently, the field has experienced a major shift with the integration of large
language models (LLMs) into chatbot design. Unlike earlier rule-based or retrieval-
based systems, LLM-powered chatbots offer a more nuanced understanding of user
input, improved contextual sensitivity, and the ability to generate personalized
responses and therapeutic strategies within natural, conversational exchanges.
These generative models foster engagement, promote self-reflection, and support
the development of emotional competencies. Examples such as Replika [104]
and ChatCounselor [102] highlight the potential of LLM-based systems to deliver
empathetic and adaptive mental health support. As an example from the HCI
literature, Song et al. [95] designed ExploreSelf, an LLM-driven (GPT-4) journaling
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tool helping individuals explore and reflect on their personal challenges through
adaptive, open-ended questioning, fostering a balance between user autonomy and
guided emotional exploration. In addition to general emotional support, recent
research has also demonstrated the application of evidence-based interventions, such
as CBT through LLMs [9§]. For example, Sharma et al. [98] developed and evaluated
a system utilizing GPT-3 to guide users through cognitive restructuring techniques,
aiming to help individuals challenge and reframe negative thought patterns.

In the mental health context, work with LLMs has generally followed two main
approaches: dataset curation and model pre-training, and prompt engineering [105].
The first approach focuses on creating high-quality, domain-specific datasets—often
sourced or annotated by domain experts—and fine-tuning LLMs [106]. For example,
MentalLLaMA is a language model fine-tuned on large-scale datasets for detecting
mental health conditions [107]. The second approach, by providing a prompt, the
model adapts to the corresponding task and specific context, even if it has not
been explicitly trained for that task [108]. A prompt is a set of instructions that
guides LLMs towards targeted outputs. Prompt engineering refers to the systematic
process of designing and evaluating different prompts to find the most effective
one that allows LLMs to generate contextually relevant and task-specific responses
[108],109]. This approach is also known as in-context learning. Learning techniques
include Zero-shot, One-shot, and Few-shot [109, [110]. Zero-shot learning refers
to formulating prompts with no explicit examples provided (e.g., provide CBT-
based psychoeducation about anxiety). This approach supports tasks that lack
example narratives as training samples |[111]. Other approaches aim to improve the
model’s performance by including one example (one-shot learning) or more examples
(few-shot learning) in the prompt (e.g., provide CBT-based psychoeducation about
anxiety by following these examples: ...). Many strategies and skills have been
introduced to facilitate the prompt engineering process [112], such as providing
the context (e.g., consider X), the scope (e.g., within scope X), procedures (e.g.,
follow these rules....), the role (e.g., act as X, you are X), etc. Recent studies in

clinical and health-related NLP demonstrate that well-crafted prompt engineering
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strategies can match or outperform fine-tuned models while requiring fewer resources,
underscoring their growing effectiveness and adoption in health research contexts
[113H115]. Many HCI researchers focus on the second approach (prompt engineering)
by prompting LLMs, mainly ChatGPT, to explore the design space of emotionally
supportive interactions (e.g., [95, 98, 111, [116]).

2.4 User Engagement

While individuals’ well-being can be improved by mobile technologies employing
evidence-based psychological interventions |2} 3, 8], expected psychological health

benefits are associated with active engagement with such apps [1, |9} [10].

2.4.1 Definition of Engagement

A number of definitions have been developed to conceptualize “engagement,”
informed by several disciplines, such as behavioural science, computer science,
and HCI. O’Brien and Toms [117] define engagement with technology as a quality
of user experience with multiple component features. Dobrian et al. [118] describe
engagement as “qualitatively, engagement is a reflection of user involvement and
interaction.” In the behavioural science literature, engagement is often conceptualized
in behavioural terms as identical to “usage” of an intervention or its components [9].
In the context of health science, Torous et al. [11] define “low engagement” as “a
lack of uptake and/or poor adherence to an intervention among service users.” Perski
et al. [9] developed an integrative definition of engagement with digital behaviour
change interventions through the merging of overlapping conceptualizations. They
conceptualize engagement as the extent of usage and the subjective experience

(i.e., interest, attention, and affect).

2.4.2 Assessing Engagement

For evaluation purposes and to inform app design, measurement is essential for
determining whether apps are engaging users effectively. According to Doherty and

Doherty [119], two main approaches have been used to understand and measure
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engagement in HCI: subjectivity-oriented and objectivity-oriented measures. This
thesis employs subjective methods primarily to examine user engagement with

mental well-being apps.

2.4.2.1 Subjectivity-Oriented Approaches

One way to evaluate user engagement is to ask individuals about their experience
[120]. Subjectivity-oriented measures include self-report methods such as question-
naires, interviews, diaries, etc. The inherent value of self-report in the context of
user engagement is that subjective experiences matter [120].

Questionnaire methods are easily applied to obtain users’ perceptions of particular
or general systems or experiences with technology. They can be conducted online or
paper-based and can collect close-ended (quantitative) or open-ended (qualitative)
responses based on the exploratory nature of the research [120]. However, they are
often retrospective in nature, which is subject to recall biases [121], |122].

Several scales have been developed to understand user engagement with interac-
tive systems. These include the User Engagement Scale (UES) [123], which applies
broadly, as well as measures specifically designed for digital health interventions,
such as the eHealth Engagement Scale [124] and the TWente Engagement with
EHealth Technologies Scale (TWEETS) [125]. TWEETS is a 9-item self-report
instrument that measures subjective experiences with e-health technologies in terms
of behavioural, cognitive, and affective engagement [125]. In the context of well-
being mobile apps, assessment tools such as the Mobile Application Rating Scale
(MARS) [126, |127] and mHealth Index and Navigation Database (MIND) [128] have
been developed to evaluate app quality, including engagement elements.

Qualitative methods can support exploratory research, although they lack the
reliability and convenience offered by questionnaires [119, [120]. Interviews, for
example, are one of the most flexible and adaptable self-report methods [120].
Interviews allow for an in-depth understanding of user engagement by asking
individuals to describe their experience of engaging with an intervention 119} [129]

and identifying ways to improve the intervention |[130]. This approach helps reveal
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hidden perceptions related to digital health interventions [131]. Other qualitative
measures include focus groups, which facilitate discussions among participants,
revealing social and contextual factors that could affect engagement 130, |131].
Additionally, the think-aloud approach allows researchers to capture users’ real-time

experiences while interacting with an intervention [130, [131].

2.4.2.2 Objectivity-Oriented Approaches

Objective measures target capturing users’ engagement passively, without explicit
input from users [119]. This includes methods such as logging behaviour and
interaction (e.g. time spent using the app), physiological and contextual data
(i.e., “any information that can be used to characterise the situation of an entity”
[132]) [120]). These measures have been defined in terms of objectivity, given their

approximation of user engagement via their observable features.

2.4.3 Engagement as a Factor Fostering Effectiveness

As discussed earlier, systematic reviews and meta-analyses |2, [8] have shown that
individuals’ well-being can be improved by mobile apps employing evidence-based
interventions. Nevertheless, studies [38, [39] have demonstrated that evidence-
based intervention alone has limited utility if it is delivered in a manner that does
not maintain individuals’ engagement with the intervention. Active engagement
with evidence-based mobile apps could foster gaining the intended associated
psychological health benefits [1], 9]. Systematic reviews [14, |133] have shown that
the effectiveness of evidence-based smartphone apps that target promoting health
or well-being can be enhanced by focusing on the design and engagement features,
such as personalization and culturally tailored features.

Poor user engagement is a known problem among mHealth apps [1]. Low user
engagement hinders the effectiveness as users are not exposed adequately to the
intervention strategies [13]. Studies |1, |9] have shown that digital interventions
often do not completely engage individuals, therefore limiting their effectiveness.

Designing engaging digital interventions is therefore a critical success factor to
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consider. In the context of well-being, existing English well-being mobile apps
suffer from poor engagement, which in turn hinders their effectiveness |1}, 11} 12}
134]. A study of popular well-being apps illustrated that although the number
of app downloads was high (10,000), few users continued using them two weeks
after the initial download (4%) [134]. Moving to the Arabic context, Alhuwail
et al. [135] reviewed the features of existing well-being apps available for Arabic
speakers. Based on a subjective evaluation of apps’ aspects [126], they found that
engagement scores were the lowest compared to other assessment dimensions in
the MARS framework [126]. While Alhuwail et al. [135] conducted a subjective
evaluation, there remains a need for a comprehensive, objective, and data-driven
review of the engagement features and interaction styles employed in existing
Arabic mental health and well-being apps.

Torous et al. [11] discussed potential factors for low engagement with well-
being mobile apps. They cited a lack of user-centric design as an important
barrier to user engagement with well-being apps and emphasised the importance
of considering users’ needs to support users’ engagement and therefore progress

on their personal goals.

2.4.4 Designing for Engagement and Well-being in HCI

Recently, there has been growing interest in the HCI community regarding methods
and technologies that motivate users to achieve their goals and promote their
well-being. One of the well-recognized theoretical frameworks of human motivation
in psychology is the self-determination theory (SDT). According to Ryan [136],
“Self-determination theory (SDT) is a macro-theory of human motivation, personality
development, and well-being.” SDT defines three basic psychological needs for an
individual’s well-being: autonomy (i.e., feeling agency, acting in accordance with
the individual’s values and goals), competence (i.e., feeling capable and effective),
and relatedness (i.e., feeling a sense of belonging and connected to others) [137-139].
Several HCI researchers and practitioners considered SDT to identify how technology

designs support or diminish basic psychological needs, thereby enhancing motivation
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and engagement, with the most focus on game design [140]. In behaviour change
research, a recent systematic review of SDT in behaviour change technologies within
the ACM Digital Library revealed that 15 papers employed SDT to improve user
engagement with these technologies [140].

Cross-cultural research within SDT highlighted that while the basic psychological
needs for competence, relatedness, and autonomy exist at a global level, the means
by which these needs can be satisfied can vary based on age, gender, and culture
[141]. For instance, Rudy et al. [142] emphasizes that autonomy is not equivalent
to independence, a distinction that becomes especially important in collectivist
societies. In collectivist cultures, individuals often define themselves through
close family and social ties, and their goals may reflect shared values rather than
personal separateness. To account for this, the authors proposed two forms of
autonomy: individual autonomy, which refers to pursuing personally valued goals
as an independent agent, and inclusive autonomy (interdependent), which refers
to pursuing goals that are shared and valued by both the individual and close
others, such as family. While both forms involve volitional motivation, inclusive
autonomy acknowledges that people in collectivist settings may act autonomously
in ways that are deeply embedded in their relational contexts. For example, one
might say, “I choose to do this because my family and I believe it’s important,”
reflecting inclusive, not controlled, motivation. This expanded view allows SDT
to accommodate cultural variations in the experience and expression of autonomy
without reducing autonomy to Western notions of independence. This notion has
been further supported by several studies that adopted more culturally oriented

definitions of autonomy [143-145|.

2.4.5 Supporting Engagement with mHealth Apps

In this section, we review the related literature on understanding barriers and
opportunities to support user engagement with mHealth apps. Szinay et al. |14]
conducted a systematic review of qualitative, quantitative, and mixed methods

studies to understand what influences engagement with mHealth and wellbeing
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apps among adults. Their review included 41 studies, and they found that the
main factors related to engagement are: physical capability, psychological capability,
environmental context and resources, social influences, and motivation. One of the
most effective factors was personalization according to user needs, which suggests
that the app should be tailored to include users’ needs and social identity aspects
in the design. This extends to supporting multiculturalism. Another factor found
is the credibility and trustworthiness of references and content in the app. It was
suggested that the credibility of information and guidance in the app would increase
the probability of sustained user engagement with the app. Personalization was also
reported as the most effective factor for improving user engagement with mHealth
apps in the systematic review conducted by Wei et al. [13]. Personalization
includes sociodemographic characteristics, health status, and individual habits
and preferences. They reported that personalization should be reflected in the
app and in all feedback messages and notifications. Other reported factors that
improved user engagement with mHealth apps were reinforcement, communication,
navigation, credibility, message presentation, and interface aesthetics. Credibility
was valued by users and considered an important feature that enabled them to
engage with apps without concerns. Users perceived an app’s credibility if its
content and guidance came from authoritative organizations and were free from
advertisements. Users also valued evidence-based intervention and transparency
about the provided resources in the app.

In the context of well-being, Melcher et al. [146] conducted qualitative and
quantitative studies with college students to understand barriers and opportunities
to support their engagement with mental health apps. Students’ needs and wants
to engage with well-being and mental health mobile apps were outlined in both
the survey and interview results. These requirements included the need for apps to
be safe and secure, easy to navigate, credible and informative, and customizable.
Widnall et al. [147] conducted a qualitative content analysis of mood-monitoring
apps targeting adolescents. They aimed to understand features that support

sustained user engagement. They found that users valued apps tailored to their
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needs and preferences. Other features such as visualisation, design, health promotion
by providing credible content, and the ability to share data with family and friends
were also found as requirements to promote user engagement with apps.
Understanding users’ needs has been a key approach to enhancing user engage-
ment in multiple studies. AlQahtani et al. [40] co-designed a well-being mobile
app with users in Canada to identify their preferences and requirements. Their
results showed that personalization of the app, providing motivational content,
and relaxation exercises are the most important features for users to engage with
well-being apps. This study emphasized the importance of involving users early in
the design process to align the app with their needs and maximize its effectiveness.
Similarly, Agapie et al. [148| explored the well-being app requirements of Latinx
youth through a collaborative approach. Participants expressed a preference for
apps that were centred on their needs and connected to their offline lives. They
liked mindfulness apps the most, but they found CBT to be more impactful. The
authors underscored the need for future research to focus on underserved and
marginalized populations, as their well-being app preferences may differ from

those of Western users.

2.5 Culture in Health and Well-Being Interven-
tions

Understanding the culture and its influence on the acceptability and adoption of
health interventions has increasingly been recognized in health and HCI research.
Culture is a complicated term, and many definitions exist in literature to describe
different aspects of interest [149]. Hofstede’s definition [150], which is commonly
used in the design literature |116} |151H153], describes culture as “the collective
programming of the mind which distinguishes the members of one human group
from another.”

Cultural tailoring of health interventions includes mapping concepts to the
native language, incorporating cultural preferences, promoting family engagement

and support, and adjusting existing interventions to become culturally aligned with
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the clients’ meanings and values [154} [155]. Several studies have addressed culturally
tailored health interventions for a broad range of health domains, including diabetes
prevention in black Africans |[156], diabetes education in Lebanon [157], insomnia
in Black women [158], mHealth interventions for US Latinx communities [159],
and for chronic illnesses among ethnic minorities [160]. Cultural tailoring extends
beyond simply linguistic translation and demands a deep comprehension of the
cultural nuances and incorporating contextual considerations specific to the target
population. For instance, among British South Asian individuals, empirical findings
[161] indicated that delivering short digital health interventions in English is more
acceptable where multiple dialects within a language hinder a clear and coherent
direct translation. On the other hand, individuals expressed a preference for other
cultural adaptations, such as family involvement.

In the mental health and well-being HCI context, there is a growing interest
in understanding digital mental health and well-being solutions across diverse
cultural contexts, including migrants |162], Black women [163], native Americans
[164], and East and South Asians [165-167]. For instance, Sien et al. [166, |16§]
examined the accessibility and inclusivity of mental well-being technologies for
international university students from diverse cultural backgrounds, with a particular
focus on East Asian students in Canada. Their findings highlighted cultural and
communication challenges as key barriers to engagement with existing dominant
Western mental well-being technologies. Similarly, Soubutts et al. [169] addressed
the inclusivity of digital mental health tools for young Culturally and Linguistically
Diverse (CALD) individuals living in Western countries, particularly the UK. Their
findings highlight multiple barriers to engagement, including linguistic and cultural
mismatches between users and mental health professionals. Continuing in the
context of individuals from diverse cultural backgrounds living in Western countries,
Ayobi et al. [170] examined the digital mental health experiences of women from
refugee backgrounds residing in the UK. The authors identified several social and
structural barriers to accessing digital mental well-being support, including stigma,

language barriers, and limited cultural resonance of existing tools. While these
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studies [166, [168-170] highlight the importance of attending to cultural background,
religious values, and social connectedness when designing inclusive mental well-
being technologies, these studies focused on marginalized groups navigating Western
healthcare systems. Experiences of mental well-being differ fundamentally when
individuals live within their countries of origin, where cultural norms, family
dynamics, and religious expectations shape stigma and help-seeking in distinct
ways. Consequently, studies conducted in Western contexts—even with culturally
diverse or migrant populations—remain embedded within Western institutional,
social, and care infrastructures and cannot fully capture how mental well-being
is negotiated within native cultural settings.

Research further underscores the importance of understanding nuanced cultural
values and norms, even within broad cultural groups like the West. Michel
et al. [15] conducted a workshop with young students, primarily Germans, to
examine how cultural backgrounds influence the acceptance of well-being apps,
particularly those incorporating positive psychology interventions (PPIs). Their
findings revealed that some evidence-based English apps featuring PPIs, such as
gratitude letters and forgiveness—Ilargely shaped by Western, particularly American,
cultural perspectives—conflicted with the values and norms of young German
participants. Specifically, while gratitude letters and forgiveness are generally
regarded as positive moral practices, some participants perceived them as signs
of weakness. This study highlights the critical role of cultural context in shaping
users’ attitudes toward interventions, especially when an intervention’s underlying
values and norms do not align with those of its intended audience.

Several studies [156| (157, |160, |163] demonstrated that culturally tailored
interventions were linked to increased awareness, increased intervention acceptability,
increased participant engagement, improved well-being outcomes, and increased user
satisfaction. In Arab populations, cultural and religious factors play a significant role
in the acceptance and adoption of digital health interventions [42]. However, studies
[21-24] highlighted the under-representation of Arab Muslim populations in HCI

research. They emphasised the importance of adapting research and applications
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developed in a Western context for Arab Muslim communities. To the best of
our knowledge, there is no study that tried to understand Saudi users’ needs

for well-being mobile apps.

2.6 Frameworks for Culturally Adapting Evidence-
based Psychological Interventions

Recognizing the importance of cultural adaptation, several researchers have devel-
oped specific models that guide the systematic modification of evidence-based
interventions. These models emphasize the need to align interventions with
clients’ linguistic preferences, cultural meanings, and social norms to enhance
both acceptability and effectiveness. One foundational framework in this area is
the Ecological Validity Model (EVM), originally proposed in 1995 by Bernal et
al. [171] for adapting treatments to Latino populations. The EVM outlines eight
core dimensions that can inform both the development and adaptation of culturally
aligned interventions. These include: language (i.e., ensuring culturally appropriate
language), persons (i.e., addressing similarities and differences between client and
care providers), metaphors (i.e., incorporating symbols, popular sayings and concepts
shared with the population), content (i.e., alignment with cultural knowledge: values,
costumes and traditions; uniqueness of groups: social, economic, and historical),
concepts (i.e., ensuring treatment concepts consonant with culture and context:
dependence vs. interdependence vs. independence), goals (i.e., transmission of
positive and adaptive cultural values), methods (i.e., tailoring methods used for
treatment delivery), and context (i.e, considering the broader sociocultural). The
EVM has since been widely employed across diverse cultural contexts to guide the
cultural adaptation process within several populations, including Asian Americans
[172, |173], American Indians and Alaska Natives [174], and Egyptians [175].
Another commonly referenced model, the Cultural Sensitivity (CS) framework,
was introduced in 2000 by Resnicow et al. [176] within the context of research on
substance use prevention. It suggests that adaptation should be made to two main

components of an intervention: the surface and deep structures. Surface structure
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adaptation involves modifying the visible, “superficial” elements of an intervention,
such as language and symbols, to match characteristics of a target population. Deep
structure involves incorporating the cultural, social, historical, environmental, and

psychological realities that shape targeted health behaviours within that population.

2.7 Religion and Spirituality in HCI

In the last couple of decades, the consideration of religion and spirituality in design
has increasingly gained recognition in HCI research. In particular, existing literature
has primarily explored the use of technology for spiritual practices, the adoption
of technology in religious environments, or the broader spiritual implications of
technology. Genevieve Bell, an anthropologist, termed this intersection as “techno-
spiritualism” in 2006 [177]. In their CHI’13 paper, Buie and Blythe [178] further
highlighted gaps in the HCI literature related to techno-spiritual practices and
identified several research challenges. Since then, a range of studies have examined
the techno-spiritual dynamic in different religious contexts, including Christian
households in the U.S. [179], American ministers [180], adopting smart homes
by American Orthodox Jewish families [181], American Muslims [182, 183], and
Arab Muslims [184]. Other research has focused on using technology to support
spiritual practices, such as video-mediated practice of chanting within the Buddhist
community [185], virtual agents that provide spiritual support by teaching Bible
lessons or encouraging prayer during health-related challenges [186], and apps that
support Muslims’ prayer practices [182].

Recently, the CHI community has issued several calls to incorporate religious
sensitivity into HCI, including Islamic HCI 23|, Jewish HCI [187], Hindu HCI [188],
Christianity in HCI [189], and broader discussions around religious HCI [190].
Building on Buie and Blythe’s earlier review [178], Wolf et al. [191] recently
reassessed the current state of HCI research on religion and spirituality. It revealed
that, while some progress has been made in the past decade, particularly during the

COVID-19 pandemic, techno-spirituality remains an understudied area in HCI [191].
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2.8 The Study Context: Saudi Arabia
2.8.1 Background on the Kingdom of Saudi Arabia (KSA)

Saudi Arabia—officially known as the Kingdom of Saudi Arabia (KSA)—is the
largest sovereign nation in the Middle East (cf. Figure , covering a geographical
area of approximately 2,150,000 km? [192]. It is the fifth-largest state in Asia, the
second-largest Arab state, and the largest of the Gulf Cooperation Council (GCC)
area [152,192]. It is a high-income country and ranked 35th of the 191 countries in
the 2021 Human Development Index (HDI) |193]. Its total population is 34.1 million,
of whom 64% are Saudi citizens and 36% are non-Saudi expatriates [194]. Among
the Saudi population, 51% are men and 49% are women. Children and young adults
represent more than two-thirds of the Saudi population, with 30% under the age
of 14, 37% between 15 and 34 years old, and 33% aged 35 and above [45]. The
educational level of the Saudi adult population is distributed as follows: 13.4% have
no education, 8.4% have attended only primary school, 15% intermediate, 39.5%
secondary, 22.6% university, and 1.1% have a post-BA degree [192].

Arabic is the official language, while English is widely spoken, particularly in
educational and professional settings [192]. The primary ethnic group is Arab,
and the official religion is Islam [192], which is the world’s second-largest religion
(after Christianity), according to the Pew Research Center |[195]. The KSA is
often referred to as “The Land of the Two Holy Mosques” due to being home
to the two holiest mosques in Islam. The holy book of Islam, the ‘Quran’, and
sayings of the Prophet Muhammad, the ‘Hadith’, are the source of the laws,
daily life, and spiritual experiences of Saudis [196, |197]. The majority of Saudis
follow the Sunni sect of Islam.

Saudi Arabia is a collectivistic society [198], in which the demands and objectives
of the group as a whole (i.e., extended families) are prioritized above the needs
and preferences of each individual [199]. Additionally, large segments of the Saudi
population are rooted in tribal traditions. This enforces other strict social norms

that members of the tribe are expected to honour and follow. This honour is
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collective, where individuals expect their tribe’s help when experiencing difficulties;

conversely, any individual shame can affect the reputation of the extended family

and the entire tribe [197].
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Figure 2.1: Location of Saudi Arabia

2.8.2 Family Dynamics and Values

The family is a significant unit in Saudi culture and Islamic principles. In Islam,
“Silat Ur-Rahm” is an important concept that refers to the obligation of maintaining
strong family ties . Muslims are required to maintain a good relationship
with their parents, siblings, and extended relatives, fostering bonds built on love,
respect, and care. In particular, showing respect and kindness to one’s parents,
known as “Bir Al-Walidayn”, is an Islamic obligation [200], especially as they age.
Similarly, parents are obligated by Islamic principles to take care of their children
and provide them with a good life. Safeguarding their children’s reputation and
honour is considered just as important as protecting them from physical harm [152].
Traditionally, Saudis rely on their families for guidance and support and first turn to
them when facing concerns that are unlikely to bring shame to the family [197]. It is

common, compared to other societies, for adult children to live with their family or
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near them even after marriage. Single young adults who choose to live independently
without a clear or socially accepted reason may face criticism or disapproval [197].
In addition, both law and custom assign financial responsibility for women to men,
such as a father or husband. Islamic law explicitly states that a man must provide
for his household, particularly for women, such as a daughter or wife, whose financial

contribution remains optional, where her earnings remain solely her own [201].

2.8.3 Young Women in Saudi Arabia

Young women (aged 15-25) constitute the largest proportion of the female population
in Saudi Arabia, with most of them having never been married. In terms of
education, females account for 50% of the total student population, including
both male and female students [202].

In public, Saudi women wear an Abaya (a loose robe worn over their clothes)
and cover their heads with a Hijab [152]. Many also cover their faces with a
Nigab (a face veil that leaves the area around the eyes clear). Recently, following
the COVID-19 pandemic, some women have replaced the Nigab with face masks
(revealing the upper half of their faces) [203]. These practices serve as a way for
women to maintain privacy in public. However, women are not required to wear the
Abaya, Hijab, or Nigab when in the company of other women or in the presence
of male Mahrams (a male relative with whom marriage is permanently forbidden
due to close family relationships, such as a father, brother, or son) [152].

Following the KSA’s Vision 2030 launch (see Section [2.8.9), the KSA has
witnessed an unprecedented shift in economic, digital, and sociocultural aspects
[43.204]. In terms of cultural transitions, Saudi society has experienced notable
changes [204] as a consequence of implementing women-empowering regulations
[205] that aim to achieve “a cohesive method of equality between the men and
women of society in various fields” [205]. This included granting women the ability
to obtain driving licenses, eliminating the need for guardian consent to access
government and public services, broadening career opportunities for women, and

promoting their leadership roles [204], 205]. As an illustration, the KSA’s Vision



2. Background and Literature Review 32

2030 [206] has stated that “Saudi women are yet another great asset. With over
50 percent of our university graduates being female, we will continue to develop
their talents, invest in their productive capabilities and enable them to strengthen
their future and contribute to the development of our society and economy.” In
addition, recent reforms have eased gender segregation policies, and many public

places (e.g., restaurants) now no longer enforce segregation [207].

2.8.4 Mental Well-Being of Saudi Women

The Saudi National Mental Health Survey (SNMHS) [31] reported that mental
health challenges are notably prevalent among younger generations in Saudi Arabia,
with 40% of young adults meeting a mental condition criteria, nearly double the
percentage of the older population (50-65). When it comes to gender differences,
Saudi women face a significantly higher risk of major depressive and anxiety disorders
compared to men [31], and they are particularly highly prone to emotional distress
and poor well-being [31-35]. A recent national cross-sectional study [36] reported
significant psychological distress among Saudi women, with 38% of respondents
experiencing moderate to severe levels of distress. Several stressors affect Saudi
women’s mental well-being, including high study load, challenges within familial
and interpersonal relationships, psychological abuse, and the lack of support [36,
37, 1192, 208, 209]. For instance, a cross-sectional study conducted in Jeddah,
KSA, reported a domestic abuse prevalence rate of 33%, with psychological abuse
being the most frequently reported form, affecting 48% of cases [210]. This form
of abuse has significant negative effects on women’s health and well-being [211].
Another factor that may affect women’s well-being is the caregiving experience. In
a family-oriented culture such as the KSA, the elderly depend on family caregivers.
A significant proportion (79%) of family caregivers of the elderly with dementia
in the KSA are women between the ages of 20 and 50 [212]. This was linked with

high rates of caregiver emotional exhaustion and poor well-being [192, 212].



2. Background and Literature Review 33

2.8.5 Culture and Mental Health

Mental health difficulties, poor mental well-being or personality development are
highly stigmatized in Saudi society [197, 208, 209, 213-215]. The SNMHS reported
that barriers to seeking mental support in the KSA were primarily related to
low self-awareness and attitudinal barriers, mainly fear of stigma and a strong
preference for self-reliance [209]. While the stigma associated with mental health
challenges is a global concern, it is significantly amplified for Saudi women. In this
honor-based society, mental health struggles or personality development challenges
can pose serious reputational risks, with potential long-term consequences not only
for the woman herself but also for her family. For instance, stigma can affect the
marriage prospects of women and their siblings and damage the extended family’s
reputation, as it propagates beyond individuals and stigmatizes the entire family
unit [197, 208]. This phenomenon, known as stigma-by-association or courtesy
stigma, leads to social disapproval and the devaluation of families of individuals
with mental health struggles [208].

Although mental well-being is considered a non-clinical and preventive concept,
it remains subject to subtle forms of stigma in collectivist societies, including the
Saudi context. Unlike mental conditions, which are often associated with explicit
negative stereotypes, mental well-being is more commonly met with devaluation or
dismissal. Mental well-being practices, such as emotional expression, self-reflection,
or help-seeking, can be stigmatized for violating expectations of emotional restraint,
privacy, or social norms [61} |62}, 197, 208| |216]. In many non-Western cultures,
including Arab and Asian societies, emotional suffering is often conceptualized as
an inherent part of life, and overt emotional expression may be stigmatized and
interpreted as a lack of resilience or personal strength [61}, 62, 208, [216]. Psychological
distress is therefore frequently communicated through somatic complaints rather
than emotional language, contributing to the normalization and underreporting of
sub-threshold distress [197, [216]. Consequently, experiences such as mild anxiety,
stress, or low mood, particularly among women, are often framed as personal

weakness, lack of resilience, or failure to cope rather than as legitimate well-being
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concerns warranting support [217]. Moreover, mental well-being practices and
self-care are sometimes associated with Westernized or luxury lifestyles and may be
perceived as self-indulgent or selfish within collectivist societies, placing individual
needs above family and social obligations [165, 217]. Additionally, family privacy is
deeply embedded in Islamic teachings and cultural norms, emphasizing protecting
the sanctity of one’s body and home as well as family reputation [218, |219]. This
includes the strong cultural prohibition against revealing family or personal matters
to outsiders [216]. These factors significantly shape individuals’ attitudes toward
seeking emotional support and/or could change the supportive stance provided
by the family [197]. Studies [199, 208| indicated that Saudi women often keep
their issues and struggles to themselves, avoiding disclosure to others or seeking

emotional support in order to protect the social image of their families.

2.8.6 Religion and Mental Health

Religion and culture significantly shape the understanding of mental health and
well-being, as well as coping strategies preferences [220]. Saudis generally consider
pain and illness as a test from God that teaches them patience and purifies them
of sin [197, |220]. For instance, the prophet Muhammad, peace be upon him, said,
“No fatigue, nor disease, nor sorrow, nor sadness, nor hurt, nor distress befalls a
Muslim, even if it were the prick he receives from a thorn, but that Allah expiates
some of his sins for that” (Sahih al-Bukhari 5641, 5642). While the Islamic faith is
considered a source of strength and healing, mental struggles are often attributed to
a “weakness of faith,” a misconception that is not supported by the religion [197, [208].
This widely held belief is especially torturous for individuals facing mental health
challenges in such a deeply religious society [197]. Additionally, similar to other
religious denominations, religion-supported supernatural concepts are often used to
explain mental illness in Saudi society, such as magic, envy, the evil eye, or possession
by “Jinn” E] [197, [220, 221]. Therefore, it is common and socially acceptable in

Saudi society to seek treatment from faith healers—clergymen such as an Imam or

1Jinn is an unseen creature that is created from the smokeless flame of fire, according to Islamic
beliefs [al-Hijr 15:27]
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Shaikh who use faith-based techniques for healing—often prioritizing this approach
over psychiatric or psychological care [197, 222]. Although supernatural beliefs
carry some stigma, it is considered possible to heal through faith healing, presenting
less risk to a family’s reputation compared to mental health issues, which can
negatively affect social standing [197 223]. Faith-based techniques include Ruqyah
(the recitation of specific verses from the holy Quran on the person experiencing
an ailment [224]). Ruqyah can be performed by a qualified individual, such as an

Imam or Shaikh, and it may also be done by the affected person themselves.

2.8.7 Adapting Interventions to Muslim Arab Cultures

Several meta-analyses [225| |226] have demonstrated that tailoring interventions
to the local culture enhances their effectiveness. For example, Griner and Smith
et al. [227] found that interventions adapted to cultural values relevant to clients’
well-being showed four times the effects than those that were not adapted. In the
context of Saudi Arabia, AlGhalib and Salim [228] created a mindfulness-training
program that is compliant with the Islamic religion and Saudi culture. Their results
showed positive effects on well-being when compared to a Western mindfulness
program. Thus, it is critical to consider cultural fit when designing well-being
interventions for Muslim Arab audiences |13} |15]. This includes the differences
between Western individualistic cultures and Eastern collective cultures as well
as differences in religions and spiritualities, especially for factors that can have
an impact on subjective well-being [229, 230]. As an example, individuals with a
collective culture may be adversely affected by the importance placed on improving
the individual self rather than the self as it relates to others |62]. However, most of
the well-being positive psychology interventions are designed by and for Western
cultures [228]. These interventions are mainly self-focused and work to promote
one’s character strengths and autonomy |62, without considering group dynamics
and social context [62, 229, 230].

Another potential cultural belief that could affect the use of well-being apps

is that many Asian cultures highly value emotional control and view emotional
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expressiveness as undesirable and a sign of personal weakness [231]. As a result,
Asian individuals may be less likely to use mental well-being apps, particularly
in public settings, to avoid potential embarrassment and attached stigma 14} 77,
232, 233]. Moreover, engagement with mental well-being tools may be culturally
unfamiliar and interpreted by others as evidence of hidden mental illness rather than
as preventive or self-care practice, leading to exaggerated perceptions of severity
and discouraging engagement even with non-clinical tools |14, 232, |233].

In addition, since religion is a central part of Arab countries, alignment with
Islamic beliefs and religious constructs is essential. APA multicultural guidelines
emphasize that in religious communities, including Muslim populations, considering
spiritual healing along with treating the medical concern is needed, where health
is intertwined with religious beliefs [234]. For instance, Islamic concepts such as
Iman (faith in God), Tawakkul (reliance on God), Sabr (patience), and Alafwu
(forgiveness) have been shown to support psychological resilience and adaptive
coping among Muslim Arab populations [62, [216].

There is a notable gap in the literature regarding the availability, content,
and acceptability of mental well-being apps designed for Arabic speakers in Saudi
Arabia, as well as users’ perspectives on these apps. Therefore, it is crucial to
understand the needs of Saudi individuals to develop digital tools that are tailored

to their cultural values and preferences.

2.8.8 Considering Culture in Design within Saudi Literature

The consideration of religious and cultural values in designing for the Saudi
population has been explored in the HCI literature beyond the scope of health and
well-being research. This section explores how researchers have addressed these
considerations, examining the intersection of cultural norms, religious practices, and
technology. By investigating existing HCI literature, we can uncover the strategies
and methodologies employed to ensure that digital solutions are not only functional

but also culturally and religiously appropriate for Saudi users.
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In the marital matchmaking technologies space, Al-Dawood et al. [200, 207]
showed the role of religious and cultural factors in hindering the adoption of such
technologies informed by Western values. To address this, the authors proposed
a matchmaking platform that accounts for the values of Saudi individuals, such
as parents’ involvement in the marital process and preserving family reputation.
The proposed system involves parents in the online matchmaking process. In
addition, it supports individuals to manage different levels of privacy with other
potential partners and their involved families.

In online learning, Almekhled et al. [235] investigated privacy and security
concerns among Saudi higher education students and instructors. Their results
indicated that privacy concerns related to videoconferencing among both populations,
students and instructors, stemmed from cultural sensitivity. This resulted in a
reluctance to turn on their webcams in online sessions from both parties, affecting the
interactivity of the online learning process. The authors highlighted the importance
of considering culturally sensitive approaches to support interactivity in local
online settings.

In the context of banking practices within Saudi households, Alghamdi et al.
[201] explored the intersection of cultural values and security concerns among
bank customers and bankers in the KSA. The research emphasizes the effect of
unique cultural and social factors on security practices, such as violating bank
regulations by sharing bank credentials among the family. It proposed a conceptual
framework for evaluating banking security in the KSA, accounting for both security
and cultural sensitivity. In addition, the authors provided a practical guide
for applying qualitative research in the KSA, where such methodology is still
challenging, especially in research involving different genders or requiring inter-
gender communication [236].

Abokhodair et al. [218] 219] investigated how privacy is perceived in the Arab
Gulf, mainly Qatar and Saudi Arabia, and how this perception affects technology use.
Their results conceptualized privacy, based on Islamic beliefs and cultural traditions,

as a moral, collective, and communal value. In particular, privacy goes beyond
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individual boundaries and is centred on maintaining modesty to preserve family
honour and uphold a social group image. Privacy as a communal concept includes
what individuals are exposed to, not only what they are themselves exposing, where
the behaviour of those around them reflects on their own honour. In addition, privacy
is highly gendered, with the specific expectations for privacy varying significantly
between males and females. Abokhodair et al. [218] further expanded the Western-
centric notion of privacy by introducing the Islamic perspective of “privacy” in
terms of three aspects: “Haq Al-khososyah”, “Hurma”, and “Awrah”. “Haq Al-
khososyah” refers to an “individual’s right to protect some aspects of their private
life and maintain confidentiality to safeguard his/her reputation and aspects of
his/her life that are kept away from the interference of people.” “Hurma” is an
Arabic term closest to the privacy concept in the English vocabulary, meaning
either “anything that is unlawful to obtain or look at without permission”, or
referring to sacred entities — such as women, mosques, homes, or holy times —
whose sanctity must be protected from intrusion. “Awrah” refers to the parts of
the body that must be covered, beginning with the intimate parts of the body. For
women, Awrah extends beyond that to include the arms, legs, and, in some cases
and interpretations, the face. Abokhodair et al. investigated the intersection of
privacy and adherence to Islamic principles in the online Arab context, focusing
on the protection of reputation and the careful navigation of online activities on

social media to maintain respect and modesty.

2.8.9 Digital Transformation and KSA’s Vision 2030

In 2016, the government of the KSA launched “Saudi Vision 2030” [237] with
the ambition of shifting from an oil-based to a knowledge-based economy [204,
238]. It aims to reduce reliance on oil and endorse economic diversification and
investing in improving the healthcare system, well-being, infrastructure construction,
tourism, and other economic domains [204, 238, 239]. The National Transformation
Program (NTP) was subsequently released to achieve Vision 2030 and develop

the required infrastructure.
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The Vision has notably accelerated digital transformation in various domains,
including the healthcare sector, with a particular focus on mHealth and creating
a unified national records system [47 |48 240]. This high interest in mHealth
from healthcare providers was also paired with notable interest from Saudi citizens
in accessing services through their smartphones |27 29, 44]. COVID-19 further
supported and tested this digital transition, and the KSA’s digital response to

it was noteworthy [43].

2.8.10 mHealth in Saudi Arabia

Saudi Arabia is one of the highest countries in Internet penetration and smartphone
usage [25], 26]. Nowadays, Saudis access services through their smartphones more
than any other channel [44]. Most young Saudi adults, who represent more than
a third of the Saudi population [45], own smartphones and spend more than 4
hours daily on their devices [46]. Particularly among Saudi women, mobile phone
usage is notably high, with 96.97% using mobile phones, significantly surpassing
computer usage, which stands at 46.60%. Additionally, 96.23% of Saudi women
own a mobile phone, and 90.39% use the internet [202].

This high adoption of technology is paired with a notable interest in digital
health tools, especially in mhealth (mobile health), from the healthcare sectors and
stakeholders in the KSA. The Saudi Ministry of Health (MoH) has launched various
mobile health applications to support the Kingdom’s 2030 Vision of digital health
transformation [47]. For instance, Seha (“Health”) [241] enables individuals to
receive online audio—-video medical consultations in all medical specialities and Mawid
[242] (“Appointment”) facilities appointments booking across primary healthcare
centers based on individuals location [48, 243]. Particularly in mental well-being,
Qareboon (“Close”) [49] smartphone app provides educational materials and free
psychological consultations. In addition to governmental services, the private sectors
have released mHealth apps for online medical consultations, such as Cura and

Nala, and some apps for only psychological consultations, such as Labayh [43].
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Saudi individuals are interested in using mHealth apps to maintain their well-
being [27-29]. Recent studies showed that mHealth apps are used by 57% of
the Saudi population [50] and the prevalence is significantly higher among young
individuals [51]. To assess the impact of applying mHealth in practice, some studies
have been conducted in the KSA [244}-246]. The gaps between the policymakers and
end-users in the implementation of digital health applications during COVID-19
outbreak have been analyzed, where 27 experts were interviewed and 1698 citizens
were surveyed [244]. While policymakers maintained their position on improving
healthcare services and accessibility, citizens expressed average levels of satisfaction
due to an inability to book medicines online and a lack of personalized care using
digital health apps. Atallah et al. [27] explored the prevalence of using mHealth apps
for maintaining mental health in the KSA, surveying 376 non-clinical individuals,
mostly women with symptoms of anxiety, depression, and stress. Their survey
showed that approximately half of the participants used one or two healthcare
apps, and most of them accessed their health information using mobile phones.
Furthermore, most participants expressed willingness to use a mobile app daily to
monitor their mental health. Despite the rising interest in digital health from the
healthcare ecosystem and stakeholders in the KSA, there is a scarcity of research

on the use of mobile apps for mental health and well-being in Saudi Arabia [30].



Methodology

This chapter outlines the methodology and methods used in this thesis to answer
the research questions. It begins by outlining the methodological approaches and
epistemological stance that inform the research. It then outlines the methods used
to collect and analyze the data, along with the key methodological decisions that
informed the study design. The research draws on a range of qualitative methods,
including interviews, co-design workshops, thematic analysis, and content analysis.
In addition to using the methods as a process for developing high-quality findings,
protocols and materials used within the qualitative methods are released to guide
researchers targeting qualitative research and culturally sensitive design in the KSA

and other nations that share similar cultural and religious beliefs.

3.1 Human-Computer Interaction Approaches
3.1.1 User-Centred Design

To support the adoption and the interactivity of digital health interventions, a
growing body of HCI research recommended involving end-users during the design
process from early stages through co-design and iterative design approaches to better
understand their values and needs |2} 11} 247, 248]. According to Preece, Sharp,

and Rogers [249], in the user-centred design (UCD) approach, “the real users and
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their goals, not just technology, are the driving force behind product development.”
Various user-centered research methods are available [249] to turn participant
responses into research findings. This includes semi-structured interviews, co-
design workshops, prototyping and user evaluation. In addition, a number of
toolkits and frameworks have been developed, providing techniques and materials
to inform and support engaging in user-centred activities [250]. While considering
individualistic perspectives is important towards interactive design, UCD arguably
does not adequately understand the wider social-cultural context in which the

use of technology is situated [251} 252].

3.1.2 Value-Sensitive Design

In response to the perceived need for a broader design approach that accounts for
human values and social context, a value-sensitive design (VSD) approach evolved
[253]. VSD is “a theoretically grounded approach to the design of technology that
accounts for human values in a principled and comprehensive manner throughout
the design process” 253, [254]. In VSD, “value” is defined broadly as “what a
person or group of people consider important in life”. VSD employs an iterative
and “integrative tripartite methodology” that involves conceptual, empirical, and
technical investigations. In detail, conceptual investigations include “analytic,
theoretical, or philosophically-informed explorations of the central issues and
constructs under investigation”. Empirical investigations employ “quantitative
and qualitative methods used in social science research” for various investigations,
including understanding individual values, prioritising competing values, and
evaluating proposed systems. Technical investigations focus on “technology as
the unit of analysis.” VSD considers both direct and indirect stakeholders (i.e., those
who do not interact with the system as end users but are affected by it). Additionally,
Friedman and Hendry [253] provided some VSD methods drawn on design, HCI,
psychology, philosophy, sociology, software engineering, and others. VSD encourages

designers to effectively consider the value implications of sociotechnical design.
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VSD has been widely employed in designing for Western [251} 255, [256] and
non-Western contexts [200} [218| 257].

Despite the growing research among the HCI community on inclusive, collabo-
rative design for mental well-being, including women’s needs and values, most of
these studies focused on the Western context to infer women’s necessities. Thus,
the current HCI design studies often miss the needs and values of Muslim Arab
women [23]. In this thesis, the VSD approach was considered to elicit participants’

personal and cultural values and needs for mental well-being apps.

3.2 Epistemological Stance

This thesis is grounded in a pragmatic epistemology [258], which focuses on using the
methods that best help answer the research questions and solve real-world problems.
Pragmatism values practical outcomes over theoretical debates about truth or reality.
It supports methodological flexibility, including the combination of inductive and
deductive approaches as well as the use of mixed methods, both qualitative and
quantitative. This orientation is particularly well-suited to HCI research, where
addressing real-world design challenges often requires integrating insights from
multiple stakeholders, disciplines, and methods. Accordingly, this research draws on
a range of methods and approaches, with a primary focus on qualitative investigation,
reflecting the need to explore participants’ lived experiences, perspectives, and
cultural contexts in depth. In particular, it employs app reviews (deductive),
expert and user interviews (inductive), co-design (inductive), and user and expert
evaluations (inductive and deductive), to elicit unmet needs and improve the design

of mental well-being apps for young Saudi women, as described in the next section.

3.3 Positionality and Reflexivity

It is important to acknowledge researchers’ positioning and experiences when
conducting qualitative research [259]. The author has multidisciplinary expertise,

combining a computer science background with mental health research experience.
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She holds a bachelor’s degree in computer science, which informed the technical
aspects of this thesis, including the technical review of existing apps, and the design,
implementation, and critical examination of LLM-based systems. Her master’s
degree in software engineering further supported the requirements elicitation and
analysis phases of the research. Beyond academia, she co-developed an Arabic
CBT-based app with a local psychology expert, which earned a national award [53].
This experience enhanced her familiarity with the existing ecosystem of Arabic
mental well-being apps and shaped her sensitivity to the practical and ethical
challenges involved in designing digital mental well-being tools.

Additionally, the author’s positionality as a young Saudi woman played a
significant role in facilitating participant recruitment, rapport building, and data
collection. Sharing language, cultural background, and lived experiences with
the primary target population, young Saudi women, helped establish trust and
encouraged openness during interviews. Recruitment and participation were further
supported by the lived experience of Saudi Arabia’s rapid social and digital
transformations under Vision 2030, including increased public discourse around
mental well-being, women’s empowerment, and technology use. At the same
time, the author remained reflexive about how shared cultural identity could also
constrain disclosure around highly sensitive topics due to persistent social stigma,
acknowledging this as an inherent tension of insider research. To mitigate these
risks, the author explicitly introduced herself as a Saudi woman researcher and
international PhD student at a Western university, positioning herself as both
culturally familiar and professionally external. This framing helped participants feel
culturally understood while maintaining a sense of psychological distance and safety.
Furthermore, participants were given control over their level of visibility during
online sessions, including the option to turn off their cameras, enabling greater
anonymity and comfort when discussing sensitive experiences. Interview questions
and workshops’ materials were thoughtfully formulated, taking into account the

sensitivity of research topics within a significant segment of Saudi society.
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The supervisors and collaborators involved in this thesis consisted of Saudi and
Western authors with psychology, computer science, and HCI backgrounds, with
experience in qualitative methods. As such, the team frame their investigation
primarily in terms of Western conceptualizations of mental well-being and its
outcomes. At the same time, the researchers acknowledge that Complementary and
Alternative Medicine (CAM), including religious and spiritual healing practices,
continue to play a role in how mental well-being is understood and addressed in
the KSA [260, 261]. Recognizing these perspectives is important for situating
the research within its cultural context and for understanding the diverse ways
individuals may seek support. The researchers also believe in the instrumental
role that technology can serve to support individuals, but also in its duty to

respect cultural values.

3.4 Methodology

Qualitative methods are employed to explore areas where knowledge is limited,
gain new insights into well-studied phenomena, or gain in-depth information that
is difficult to obtain through quantitative methods [262]. Within HCI, qualitative
methods are widely used to understand user experiences by employing techniques
such as interviews, diaries, and focus groups [249]. In this thesis, qualitative methods
were employed to gain in-depth insights into young Saudi women’s experiences
with mental well-being apps, including the barriers and facilitators influencing
engagement and their preferences and needs for culturally appropriate digital
support. Specifically, this thesis employs interviews and co-design workshops as
the main data collection methods.

Interviews are useful for exploring a research topic in depth by eliciting partici-
pants’ information, opinions and beliefs, besides understanding why they have certain
opinions [263]. Semi-structured interviews encourage two-way communication
between researchers and interviewees to investigate a topic of interest in depth
[249]. Semi-structured interviews combine features of structured and unstructured

interviews by providing both flexibility and focus on the research topic [263]. The
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interviewer designs a basic guidance script with open-ended questions to ensure
that the main topics are discussed with each participant while having the flexibility
of ordering the questions or following up based on the participant’s responses [249].
Semi-structured interviews with open-ended questions have been chosen in this
research to support the nature of our exploratory study [249] [263].

Co-design highlights that design for specific users should be developed in
collaboration with those audiences [264]. In co-designing, potential or future
end users are invited, together with researchers or designers, into a workshop
to jointly design [264, |265]. They are provided with tools to facilitate the co-
designing process, including articulating ideas, creating concepts, making sketches,
or reviewing and evaluating mock-ups and prototypes [265]. This collaborative
setting fosters co-designing, where participants actively engage in the generation
of design artefacts and reflect on research findings.

Finally, decisions regarding the mode of data collection were informed by
documented privacy sensitivities within the Saudi context. The nature of Saudi
culture related to limiting discussions of personal life and views with strangers has
been reported in the Saudi literature as a barrier to research participation [218|
236). To mitigate this issue, researchers have utilized online technologies to provide
a sense of anonymity to their Saudi participants in some qualitative studies [236,
266]. Nassir and Leong [236] noted that privacy issues were mitigated by using
online communications. To this end and to maximize inclusion and accessibility, our
interviews and co-design workshops were conducted online using Microsoft Teams

and Miro’s online whiteboard platform (similar to related work [267]).

3.4.1 Research Overview

To address the research questions of this thesis (see Section , this thesis begins
with an exploratory phase that investigates the landscape of Arabic mental well-
being apps publicly available to Saudi users (RQ1). In particular, we conducted a

systematic review and content analysis of Arabic well-being mobile apps following
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guidelines from previous research |12} 17, 135, [268] 269]. Our method is described
in detail in Section 4.2

We then examine young Saudi women'’s lived experiences to understand barriers
to adopting and engaging with existing well-being apps, with particular attention to
the cultural factors shaping these experiences (RQ2). In particular, we conducted
remote semi-structured interviews with our target population, young Saudi women
(N=20). The semi-structured interview is selected over other methods (e.g., focus
group [249]), giving the sensitivity of the research topic for some Saudi participants.
Focus groups may not allow participants to open up and express themselves freely
in front of others, especially when talking about opinions that do not align with
religious or cultural norms, as experienced in previous qualitative research in the
KSA [201]. The study methodology is described in detail in Section [5.2]

This thesis concludes by exploring the design space of digital well-being support
to address the identified barriers and better support the needs of Saudi women
users, aiming to enhance their experience with mental well-being apps (RQ3). In
particular, we conducted a series of co-design workshops with our target population
(N=38). A co-design approach was chosen to early involve our targeted end users
in joint design workshops and elicit their perspectives and design needs directly
from them to ensure that the final product truly meets their users’ needs [264, [265].
Our co-design methodology is described in detail in Section [6.2. Building on the
insights generated from these workshops, we developed a technology probe that
incorporated the key findings. Technology probes, as introduced by Hutchinson
et al. [270], are functional, flexible, and adaptable technologies deployed with
users to gather information about their technology usage, inspire new design
ideas, and evaluate technology use in context. Unlike traditional prototypes,
technology probes are not merely tools for validation but also function as research
instruments that reveal unarticulated needs, provoke reflection, and inform iterative
design. Our methodology for building the technology probe is described in detail in
Section [7.2.1] Subsequently, the built technology probe was evaluated through a
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Figure 3.1: Research Approach

cooperative evaluation with our target population (N=21). Our evaluation process
is described in detail in Section [7.2.3]
Figure [3.1] illustrates our research approach, including data collection and

analysis methods.

3.4.2 Data Analysis Methods
3.4.2.1 Thematic Analysis

In this thesis, qualitative results were primarily analyzed using inductive thematic
analysis [271,[272]. Thematic analysis (TA) is defined according to Braun and Clarke
[272] as “a method for identifying, analysing and reporting patterns (themes) within
data”. TA follows a systematic process of data familiarisation, coding, development
and refinement of themes. TA is widely used in mental health and well-being
qualitative research [272, [273], including exploring perspectives on digital health
and well-being interventions, facilitators and barriers to adopting them [40, [274-278].
TA provides much flexibility regarding the research design and framing theory. TA
acknowledges the potential for inductive (data-driven) and deductive (theory-driven)
coding and capturing semantic (explicit) and latent (implicit) meanings [271} 279].
TA was categorised into three main approaches: ‘coding reliability’, ‘codebook’ and
‘reflexive’. These approaches share the same concept of capturing patterns in data
with some variations in the underlying philosophy [271], [279, 280]. In this thesis,
qualitative results were analyzed following the TA ‘codebook’ approach. According
to Braun and Clarke [271], 279, 280], the ‘codebook’ TA combines the values of
other TA approaches and sits between ‘reflexive’ TA and ‘coding reliability” TA,

adopting a structured coding approach similar to ‘coding reliability’ (without using
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coding reliability measures) with the broadly qualitative philosophy of ‘reflexive’
TA. As is typical in this approach, we did not measure inter-rater reliability, since
our goal was not to quantify agreement. Instead, supporting the exploratory nature
of this research, the codebook was used to map and document the analysis in
our qualitative studies with some flexibility, allowing new codes to be added for

new data and interpretations [280].

3.4.2.2 Content Analysis

Content analysis is a widely used research method for identifying the presence
of specific words, themes, or concepts within qualitative data, such as written,
verbal, or visual content [281, 282]. It provides a systematic and objective approach
to qualitative analysis [282]. Through this method, researchers can quantify and
describe the frequency, meaning, and relationships of particular words, themes,
or concepts within the data [282]. For example, content analysis can be used to
examine the language of news articles to identify potential biases. This approach
allows researchers to systematically make inferences about the messages within
the texts and even the culture and time surrounding the text [283]. Content
analysis can be applied inductively, allowing patterns to emerge from the data, or
deductively, using pre-established categories [281]. In recent years, content analysis
has gained growing recognition in health research [282]. In this thesis, deductive
content analysis was used to extract descriptive information about surveyed mental
well-being apps and their features (see Section . It was also employed to

analyse and compare responses generated by various models against those provided

by experts (see Section [7.2.2.3| and Section [7.2.2.4]).

3.5 Theoretical Approach

Self-determination theory [136] |138] (defined in Section [2.4.4) is considered a strong
evidence base and functions across cultures and developmental stages [137] 139} 284,
285|. Self-determination theory has been employed in several qualitative research

with youth targeting understanding users’ needs in relation to digital technologies in
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well-being [139, 2861-289] and culture [290, 291] for supporting sustained motivation
and engagement. In this thesis, SDT was used as a guiding theoretical framework
to interpret and structure the co-design qualitative findings. By grounding our
analysis in SDT (see Section [6.4.2)), we aimed to understand how the identified
design needs and user preferences support sustained motivation and engagement,
particularly through the satisfaction of autonomy, competence, and relatedness
within culturally sensitive digital mental well-being contexts.

Ecological Validity Model (EVM) [171] (defined in Section is a well-
established model in multicultural psychology. It aims to guide cultural adaptation
and evaluate the cultural alignment of psychological interventions. In this thesis,
EVM was employed to interpret our analysis of existing apps in a culturally grounded
and holistic manner, as described in Section Additionally, EVM was employed
to guide the development of our technology probe, the culturally sensitive emotional

support chatbot (CSESC), as detailed in Section [7.2.1]

3.6 Research Validity

To develop a comprehensive understanding of the topic under research and maintain
the validity of the reported qualitative findings, triangulation strategies were
employed in this thesis. Triangulation refers to the use of multiple data sources,
research methods and investigators to increase the credibility and validity of
research findings [292/-295]. In this thesis, data were collected from various
sources and perspectives to formulate a comprehensive understanding of local
challenges and design opportunities. This contributed to building a comprehensive
understanding of what apps are currently available for KSA users and verifying
our participants’ mental model of the state of Arabic mental well-being apps. In
addition, several methods were employed to collect the data, including interviews,
co-design workshops, and systematic app reviews.

Collected data were further analysed by more than one researcher to enhance
the interpretation of data and improve the validity of the reported findings [294]. In

particular, to ensure the reliability of data collection and analysis in the app review
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study (Ch.7 the included apps were independently analysed by two researchers,
the main researcher and a collaborating researcher. Inter-rater reliability was
then calculated using Cohen’s kappa [296] to measure the agreement among data
collectors (raters). Kappa is a commonly used statistic to evaluate inter-rater
reliability. In the evaluation phase (Ch, inter-rater reliability was assessed using
Gwet’s AC1 coefficient [297], which provides a more robust measure of agreement
in the presence of skewed data distributions. Both Cohen’s kappa and Gwet’s AC1
range from —1 to +1, with higher values indicating stronger agreement beyond
chance. Values less than or equal to 0 indicate no agreement, 0.01-0.20 as none to
slight agreement, 0.21-0.40 as fair agreement, 0.41- 0.60 as moderate agreement,
0.61-0.80 as substantial agreement, and 0.81-1.00 as almost perfect agreement
[298]. In addition, qualitative data from our interviews (Ch[5| Chl7) and co-design
workshops (Ch@ were partially analyzed by more than one researcher to enhance

the interpretation of data and improve the validity of the reported findings.

3.7 Ethics

All qualitative studies reported in this thesis were approved by OxTREC, a
subcommittee of the University of Oxford Central University Research Ethics
Committee (CUREC) (Ethics reference: 576-21). For local ethical review, the
Institutional Review Board (IRB) of the Princess Nourah bint Abdulrahman
University (PNU) Research Ethics Committee has determined that this proposed
study poses no more than minimal risk to the participants. Therefore, this proposal
has been deemed EXEMPT from IRB review (PNU-IRB log number:21-0474E).

Personal collected data were processed, anonymized, and stored according to

the University of Oxford research support guidelines.
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Arabic Mental Well-being Mobile Apps:
Systematic App Review

This chapter aims to explore the state of Arabic well-being apps targeting the
general population in Saudi app markets. It addresses our first research question
(see Section , RQ1: What is the current landscape of mental well-being apps
in the Saudi market? Specifically, RQ1.1 asks: What Arabic mental well-being
smartphone apps are available in the Saudi Apple App Store and Google Play
Store? RQ1.2 asks: What are their characteristics, the types of support they
offer, and the engagement features they employ? To address these questions, we
conducted a systematic app review and content analysis of well-being mobile apps
available for the general population on the Saudi Apple App Store and Google
Play Store. We then analyzed the apps’ features, including theoretical background
and strategies according to the app classification on the Mobile Application Rating
Scale (MARS). We also analysed engagement features and interaction styles using
the Mhealth Index and Navigation Database (MIND) framework. Methods are
described in detail in Section [4.2] Results are presented in detail in Section [4.3]

and we discuss these results in Section [4.4]
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4.1 Motivation

Considerable research on mobile mental well-being apps has been conducted in
Western contexts |12, |14, |17, 19, 268, 299, |300]. Despite the notable interest in
mobile health in Saudi Arabia (see Section [2.8.10)), our literature review identified a
research gap and showed that little is known about available mobile apps that are
marketed to promote the well-being of Arabic speakers in Saudi Arabia. This chapter
aims to explore the current state of Arabic mental well-being apps available in Saudi
mobile app stores and assess their content and technical features in order to form a

basis for understanding what KSA general population users have available (RQ1).

4.2 Methods

To establish the scope of analysis, we adopt a comprehensive definition of “mental
health app” by Borghouts et al. [301] as “an application on your mobile phone
or tablet device that helps you manage your mental, emotional, or psychological
health or get access to resources to support your mental, emotional, or psychological
health.” Following this definition and other exploratory app reviews [12, |268| 299,
302], our study includes a range of apps that aim to address well-being, stress,
mood, emotions, and mental health symptoms. Particularly anxiety and depression,
which were the most common mental challenges within the KSA population [31].

To explore mental well-being apps in Saudi app stores, the main researcher
conducted a review and analysis of iOS and Android apps on the Saudi Apple App
Store and Google Play Store, the two most widely used platforms for smartphone
apps in Saudi Arabia [303]. She identified apps that targeted well-being and
supported the Arabic language, downloaded them, analyzed the content and coded
their features. A flowchart of the search and inclusion/exclusion process of the

app review is illustrated in Figure {4.1}]
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Table 4.1: Arabic keywords used for searching apps in the Apple App Store and Google
Play.

English Translations Arabic Keywords

Mental Well-being ddell Lald )yl
Psychological stress swd ko
Mood i z!13all
Emotions selaall
Mental Health ] douall
Depression olesyl
Anxiety slall
Stress yigs algx]

4.2.1 Initial Keyword Search and Data Clean Up

To collect relevant mental well-being apps from the Apple App Store and Google
Play, the main researcher used the pre-existing scripts SerpApi [304] and google-play-
scraper [305] to automatically retrieve search results for the Arabic keywords found
in Table Our search terms included technical terms (i.e., mental health, anxiety,
depression, mood disorders, psychological stress and mental well-being) as well
as related common layperson synonyms (i.e., stress, mood, emotions). Keywords
were identified based on search terms used in previous related app reviews |12}
268, 299]. We separately scraped apps on the Saudi stores in early August 2022.
Recorded information included each app’s name, description, price, rating, date
of last update, developer’s details, app’s link, and app store category. For each
app store, we wrote a custom script to combine the search results for all keywords.
In total, 2411 records (1990 apps from the Apple App Store and 421 from Google
Play) were retrieved through multiple search keywords on both stores. While we
set an upper bound of 200 apps for the scraper functions for each keyword in both
app stores (similar to other reviews |17, 135]), the total number of apps retrieved
from Google Play is much less than the Apple App Store. It is worth mentioning
that only one keyword, “mental health”, on the Apple App Store reached our limit.
If an app was retrieved by more than one keyword, duplicates were removed. After
excluding duplicates, 1492 distinct apps were prepared for manual screening (1174

apps from the Apple App Store and 318 from Google Play).
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4.2.2 App Description Review

Following similar reviews |12, [268, 269], for each app, the main researcher manually
screened the titles, store descriptions of the apps, and app screenshots. Apps had
to meet the following inclusion criteria to be included in our analysis: (1) explicitly
focused on mental well-being, and (2) support the Arabic language. Apps were
excluded if they fell into any of the following categories: not focused on mental
well-being, did not support the Arabic language, targeted clinicians only, or were
e-books (consistent with previous methodologies [269, 306]).

This resulted in 141 potentially relevant apps (63 apps from the App Store
and 78 apps from Google Play).

4.2.3 Full App Review

We downloaded each app and reviewed them in detail to ensure that apps are
functional and accessible to the Saudi population. Apps that were non-functional
or inaccessible (e.g., required a mobile number for registration and did not accept
Saudi phone numbers) were excluded. In addition, we double-checked that the
downloaded apps provided what they claimed in their store descriptions to validate
that they meet the inclusion criteria and did not fall into any of the exclusion
categories described above in . After this process, 121 apps (46 apps from the
Apple App Store and 75 apps from Google Play) satisfied all the inclusion/exclusion
criteria. Then, if an app existed in both the Apple App Store and Google Play,
we kept one record for subsequent feature analysis. We make this choice since the
primary goal of this analysis is to explore apps’ theoretical background/strategies
rather than the differences between iOS and Android versions of the same app.

At the end of this step, we identified 110 apps for the analysis process.

4.2.4 Feature Analysis

The Mobile App Rating Scale (MARS) |126] was used to collect descriptive
information about the collected apps and code their features. MARS provides

classification criteria to help researchers collect descriptive and technical information
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about mobile health apps, besides providing some subjective evaluation criteria to
assess the subjective quality of the app. MARS is the most commonly used tool
for analyzing mental health mobile apps |12}, |135, |307]. We coded the following
variables for each included app according to the app classification in MARS [126]:
app name, focus (i.e., what the app targets), theoretical background/strategies
(defined in Table [4.2)), supported platforms (i0S (iPhone or iPad), Android, or
both), category of the app on app stores (i.e., medical, health and fitness, lifestyle,
etc.), average rating, date of last update, affiliations (i.e., unknown, commercial,
government, non-governmental organization, university), supported languages, and
price (free, fee-based, and free with in-app purchases). In addition, MARS helps to
collect technical aspects of mobile health apps, such as allowing sharing (Facebook,
Twitter, etc.), having an app community, allowing password protection, requiring
login, sending reminders, and needing web access to function. In detail, the main
researcher, Sarah Aldaweesh, and a collaborating researcher, Falwah Alhamed (with
a research background in Natural Language Processing for mental health topics,
with a particular focus on mood disorders) independently reviewed and classified
features (theoretical background/strategies, focus, affiliations) in 75 apps based
on the MARS tool [126]. We tested for inter-rater reliability using Cohen’s kappa
[296] and obtained 0.85. Cohen’s kappa values over 0.80 indicate almost perfect
agreement [298]. Any disagreement was discussed until an agreement was reached.
The main researcher then coded the remaining 35 apps. Other variables were
coded automatically from the scraped results.

In addition, engagement features and interaction styles of included apps were
analysed based on the Mhealth Index and Navigation Database (MIND) [128|:
Features & Engagement Styles category. MIND is an objective framework for
the systematic assessment of app features based on the American Psychiatric
Association’s app evaluation framework [308]. It involves 105 objective questions
across six categories, including engagement styles and features (i.e., user-generated

data, chat/message-based, gamification (points, badges), Al support, etc.). It aims
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to help experts and users understand what kind of features apps offer. Lastly, apps
were analysed by each variable using descriptive statistics performed by Python.

To understand user engagement with the identified apps, we further analyzed
engagement metrics (in line with related studies 248]), including the number
of downloads, average session duration, average monthly time spent on the app,
and average number of active days per month. To obtain these metrics, in line
with other studies , , we used Data.ai (App Annie) E| Data.Al is
an app market data and insights tool that allows clients to track app metrics

for a chosen country store.

Table 4.2: Categories and definitions used to analyze the theoretical background/strate-
gies and affiliations of the reviewed mental well-being apps (n = 110).

Theoretical background/Strategies Definitions

Assessment Tests and scales to assess one’s mental health and well-being

Feedback Collected data are presented to users numerically and visually in a graph and chart formats
Information/Education Mental health educational content (text, images, audio, video)

Monitoring/Tracking Tracking of mood, thoughts, behaviours, sleep, exercise, symptoms, medication, or body measurements
Goal setting Setting up specific goals to work toward -

Skills training Advice /Tips /Strategies/ Skills tmmmg

Cognitive behavioural therapy (CBT) Resources and exercises on CBT, e.g., cognitive (thought challenging), behavioural (positive events) [268
Acceptance commitment therapy (ACT) Resources and exercises on ACT |1

Mindfulness/Meditation Mindfulness/meditation tracks and w: rmen exercise mqtructlom 2

Relaxation Deep breathing, music, natural sounds, physical ex >, and yoga l . -

Gratitude Gratitude diary, affirmations examples and entries

Counselling The app has a built-in feature to connect with a mental health provider

Journaling Diaries, free writing and journals

Hypnosis Hypnosis audio tracks and written scripts E

Peer support The ability to join online forums, ask questions, and talk to others

Other Other employed strategies that do not fall into any of the categories described above
Affiliations Definitions

Unknown The affiliation cannot be verified by available information (e.g., indivi 1dual§)

Commercial The app was affiliated with a business organization (e.g., LLC, LTD, Inc.)

Government The app was affiliated with a government institution 3

NGO The app was affiliated with a non-governmental orgamzamon -

University The app was affiliated with a university or academic institution i

4.3 Results
4.3.1 Descriptive of Included Apps

Around half of the apps (47 apps, or 43%) were categorized under Health and
Fitness, 18 apps (16%) were categorized under Medical purposes, 16 apps (15%) were
categorized under Lifestyle, while others were divided across Books and Reference,
Personalization, Education, Social, Entertainment, Music and Audio, Utilities

and Productivity. Details are illustrated in Table 4.3} Reviewed apps targeted

Thttps://www.data.ai/
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Initial keyword search and data clean-up
(n=2411)

Google Play store (n=421)
Apple App store (n= 1990)

Excluded (n=919)
e Duplicates (n=919)
Google Play (n=103)
App store (n=816)

App description review (n= 1492)

Google Play store (n=318)
Apple App store (n= 1174) Excluded (n=1351)
* Not focused on well-being (n= 1193)

Google Play (n=132)
App store (n=1061)
* Do not support Arabic language (n= 128)
Google Play (n= 84)
App store (n= 44)
e E-books (n=24)
Google Play (n=24)
e Targeted clinicians only (n= 6)
Google Play store (n=78) - App store (n=6)
Apple App store (n= 63)

h 4

Full app review (n= 141)

Excluded (n=31)

* Do not support Arabic language (n= 14)
Google Play (n= 3)

> - App store (n=11)

* Non-functioning (n=3)
App store (n=3)

e Inaccessible (n=3)
App store (n=3)

e In Google Play and App store (n=11)

Included for analysis (n= 110)

Figure 4.1: Flowchart of the search and inclusion/exclusion process of the app review

a number of mental health and well-being goals as named by app descriptions,
mostly improving overall mental health (45 apps or 41%), overcoming depression
(43 apps or 39%), reducing anxiety (42 apps or 38%), relieving stress (36 apps or
33%), and increasing mental well-being (22 apps or 20%). Regarding the cost, all
apps could be downloaded for free, and 28 apps (25%) had in-app purchases. We
found during the analysis that apps that provided a connection with professionals
(n = 18) did not specify that they had in-app purchases on their store page; however,
these services are fee-based. Moving to other attached costs, 56 apps (51%) had
in-app ads. Regarding the employed native language, 89 apps (81%) were primarily
in Arabic, while 21 apps (19%) were primarily in English and supported other
languages, including Arabic. More than half of the apps (69 apps, or 63%) had
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been last updated within the year of data collection (2022), a quarter of the apps
(28 apps, or 25%) in the past year (2021), and 13 apps (12%) between 2017 and
2020. More descriptive details about the reviewed apps, including average star

rating and source and affiliations, are illustrated in Table [4.3]

4.3.2 Type of Support and Resources Offered by Included
Apps
The analyzed apps employed a variety of theoretical backgrounds/strategies as
detailed in Figure [4.2] Around 43% (47 apps) of the examined apps employed more
than one strategy/theoretical background with a maximum of 11 strategies and an
average of 3 strategies. The most commonly offered strategy was information/ed-
ucation in 61 apps (55%). Relaxation is offered by 24 apps (22%). Out of these
relaxation strategies, 18 apps offered music and natural sounds, 14 apps provided
written or recorded (audio or video) instructions for breathing exercises, and 2
apps provided suggestions for physical exercise or yoga. These were followed by
the feedback strategy provided by 20 apps (18%) and counselling services with 18
apps (16%) offered sessions with mental health professionals. Strategies employed
in the evaluated apps further included mindfulness/meditation in 16 apps (15%)
and assessment in 16 apps (15%). Other strategies used in the analyzed apps were
monitoring/tracking in 15 apps (14%), including mood tracking (n = 13), thought
tracking (n = 10), behaviour tracking (n = 2), sleep tracking (n = 2), physical
exercise tracking (n = 2), symptom monitoring (n = 1), medication tracking (n = 1),
body measurements and vital signs recording (n = 1). Spiritual/religious-based
strategies, such as providing audio recordings of the Holy Quran and religious-
based advice, emerged during our coding process and were offered by 12 apps
(11%). Positive psychology principles such as practicing optimistic thinking and
expressing gratitude were provided by 11 apps (10%). Notably, the number of
apps that provided therapeutic intervention, such as CBT, is rather low (8 apps, or
7%). Peer support was the least employed feature in the reviewed apps (2 apps,

or 2%). Looking at the employed strategies based on the apps’ native language,
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Table 4.3: Descriptive information of the reviewed 110 mental well-being-related apps.
“A” refers to the primary categories for Apple App Store, “G” refers to the categories for
Google Play and “A,G” refers to the categories that existed in both stores (Apple and
Google).

Variable Variable modalities All apps, n All apps, %
Health and Fitness (A,G) 47 43%
Medical (A,G) 18 16%
Lifestyle (A,G) 16 15%
Books and Reference (G) 7 6%
Personalization (G) 5 5%
Category Education (A,G) 5 5%
Social (G) 4 1%
Entertainment (A,G) 4 4%
Music and Audio (G) 2 2%
Utilities (A) 1 1%
Productivity (A,G) 1 1%
Improve overall mental health 45 41%
Overcome depression 43 39%
Reduce anxiety 42 38%
Relieve stress 36 33%
Increase happiness/well-being 22 20%
Focus of Improve sleep 21 19%
Included Apps Help to relax‘ ‘ 19 17%
Reduce negative emotions 16 15%
Improve focus and concentration 13 12%
Change behaviour 11 10%
Improve relationships 10 9%
Improve self-esteem and self-acceptance 8 %
Manage anger 7 6%
Supported NG . 22 20%
Platforms Android 62 56%
Both (Android and iOS) 26 24 %
Unknown parties (individuals) 79 72%
App’s Source  Commercial parties (e.g., LLC, LTD, Inc.) 27 25%
and Affiliation Government sectors (e.g., NCMHP) 3 3%
Non-governmental organization (NGO) 1 1%
No rating 62 56%
4-5 star rating 35 32%
Rating 3-3.9 star rating 7 6 %
2-2.9 star rating 5 5%
1-1.9 star rating 1 1%
2022 69 63%
2021 28 25%
2020 3 3%
Last Update 2019 4 4%
2018 2 2%
2017 4 4%
Unlock more content 15 14%
In-app Support customization 7 6%
Purchases Remove ads 6 5%
" Create unlimited entries 1 1%
Offer entries password protection 1 1%
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among the translated apps (n = 21), 10 provided mindfulness/meditation, 4 offered
mood tracking, 3 provided gratitude/affirmations, 2 were based on CBT, and 2

offered translated educational content.

Information/education | 61
Relaxation | | 24

Feedback

Professional connection

Mindfulness/meditation |

20

18

16
Assessment |16

15

I B b

11

8

8
5

Monitoring/tracking |
Spiritual/religious-based advice |
Gratitude/affirmations -
Journaling
CBT -
Goal setting |7

Skills training ]

Hypnosis 1] 3

Peer support 7] 2

|
0 10 20 30 40 50 60
Frequency of app features among the reviewed apps (n = 110)

Figure 4.2: Theoretical background/strategies of the 110 reviewed apps.

4.3.3 Accreditation of Included Apps

Five apps (5%) of the reviewed apps stated that they were accredited by the Saudi
MoH. Three of them were commercial apps that offered fee-based teleconsultations
mainly such as “Labayh”, “Famcare”, and “Estenarh”. Labayh [314] is the leading
commercial wellbeing mobile app for psychological, family and personal online
consultations in the KSA. It is a KSA-based platform founded in 2017 by a
Saudi young man. It aimed to tackle the stigma around mental health issues
in Saudi society. Accordingly, Labayh was designed to anonymously connect
individuals looking for therapeutic and well-being services with licensed mental
health specialists to mitigate stigma. In detail, individuals can explore a wide
range of consultants, including psychiatrists and psychologists and book their
consultations with the ability to be an anonymous client tailored to the Saudi
population’s needs. In addition to teleconsultation, Labayh provided other features,
including assessments, mood tracking and support groups. In 2022, Labayh had

more than one million users and more than 300 licensed specialists [315]. Likewise,



4. Arabic Mental Well-being Mobile Apps: Systematic App Review 62

Famcare [316] and Estenarh [317] were released after the notable acceptance of
Labayh within Saudi society to offer psychological, family and social teleconsultation
with the ability for users to receive services while being anonymous. The other
two apps were “Qareboon” and “E-Directory for Psychological Health,” both were
released by the National Committee for Mental Health Promotion (NCMHP).
Qareboon [49] provided mental health educational materials in various forms,
such as text, infographics, and video content, along with free psychological text
consultations. E-Directory for Psychological Health |318] provided comprehensive
information about the service providers and contact details. It aimed to support
individuals in need in recognizing available mental health healthcare providers in

the KSA and obtaining relevant information.

4.3.4 User Engagement with Included Apps

To assess user engagement objectively, we collected data from the top 10 downloaded
Arabic well-being apps in the KSA EI Apps are Qareebon, Labayh, Nafas, Tuhoon,
Rahat Tamol, FamCare, I Am-Daily Affirmation, Meditopia, Estenarah, and Mind.
The number of app downloads was considerable, with around 3 million app downloads
in total in Saudi markets. Unfortunately, this was paired with poor user engagement
with these apps, as illustrated in Table [£.4] For instance, analysis showed that the
average monthly time spent on self-help apps per user is 02:55 minutes. To further
ascertain that the tool is accurately capturing the monthly time, we searched the tool
for the monthly time spent on the most usable social media apps in Saudi Arabia:
Snapchat and Twitter. The average monthly time spent per user was 14:23:15 hours
and 08:42:25 hours, respectively. To further understand engagement with popular
English well-being apps worldwide, we obtained the data for a group of the top
downloaded self-help well-being apps in the UK (Calm, Headspace, MyPossibleSelf).
We then pulled engagement metrics for these apps in both the KSA and UK markets,
as highlighted in Table [£.5] The average monthly time spent on these apps per user
in the UK was 28:12 minutes, which is significantly higher than in Saudi Arabia.

2There were no data available in the tool for the rest of the apps
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Table 4.4: User engagement with the top 10 downloaded well-being apps in the KSA

Metric Teleconsultation Apps | Self-help Apps
Total number of downloads 1.7m 1m

Average session duration 00:01:48 00:00:37
Average monthly time spent on the app 00:20:21 00:02:55
Average number of active days per month | 2.24 1.686

Table 4.5: Engagement with English Well-Being Apps in UK and KSA

App Name Cumulative Average monthly | Cumulative Average monthly
Downloads  in | session in UK Downloads  in | session in KSA
UK KSA

Calm 5.38m 00:48:15 456K 0:00:54

Headspace 4.3m 00:21:54 126k 00:01:24

My possible self | 189k 00:14:28 53k 00:00:36
Total= 9.8m Average= Total= 635k Average=

00:28:12 00:00:58

4.3.5 Engagement Features and Interaction Styles Employed
by Included Apps

To better understand how existing well-being apps encourage sustained use, this
section examines the specific engagement features and interaction styles employed by

the apps included in our review. Overall analysis is illustrated in Figures [4.3]and 4.4]

4.3.5.1 Engagement Features

Offline mode. 53 apps (48%) supported offline mode to enable users to use apps
and access the content without the requirement of an internet connection, thereby
supporting user engagement.

Sharing. 47 apps (43%) allowed users to share app content, their collected data,
or progress on social media (Facebook, Twitter, etc.).

Reminders and Notifications. 46 apps (42%) enabled users to set and receive
daily reminders and notifications of their target behaviour and tasks to support
their adherence. Some apps enabled users to select preferred times of reminders
and notifications such as morning, afternoon, evening or a specific daily time. One
app was adapted to the local culture and allowed users to set their meditation
reminders based on Islamic prayer times: Fajr, Dhuhr, Asr, Maghrib, and Isha.

Some apps further allowed users to choose what services (e.g., support groups,
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morning affirmations, achieving uncompleted tasks, etc.) they are interested in
to receive notifications on.

User-generated data. 32 apps (29%) enabled users to engage with apps by
inputting their own data (mood, feelings, thoughts, behaviours, goals, diaries,
self-report assessments, symptoms, sleep, and physical activities), which in turn
support their self-monitoring and self-awareness. Out of these active self-reporting
features, 16 apps (15%) enabled users to measure and track their mental health
states over time, including levels of anxiety, depression, stress, self-esteem, and
burnout through validated scales. 13 apps (12%) allowed users to track their mood
and feelings. Common modalities implemented to record moods and feelings were
emojis (i.e., pictographs that describe moods and feelings through facial expressions
[319]) in 11 apps. Most of these apps offered 5 options for users to choose from.
The other 2 apps, which were based on the CBT, captured feelings through text
and used scales (0-100) to measure intensities by percentages. 7 apps further
supported the entry of contextual and additional information to enrich the reported
mood and feelings such as events (work, school, travel, family, etc.), description
of issues, thoughts and notes. Other implemented self-reporting features were
related to thought tracking (n = 10), behaviours tracking (n = 2), sleep time and
quality tracking (n = 2), physical exercise tracking (n = 2), symptom tracking
(n = 1) and medication tracking (n = 1).

Statistical information and data visualization. 20 apps (18%) presented users’
collected data via the app numerically and visually in graph and chart formats
to support users’ self-reflection. For instance, users were provided with some
information about their progress such as the number of completed sessions (e.g.,
meditation, mindfulness or breathing) (n = 6), the minutes count of the exercise
over the day and the week (n = 8), and the longest streak (n = 3). Some apps
visualized users’ self-reported moods over weekly and monthly graphs (n = 4).

Gamification. 11 apps (10%) employed gamification strategies to motivate users
to engage with apps and complete tasks. In these apps, users can obtain level

upgrades (n = 3), points (n = 3), badges (n = 3), and medals (n = 1) based on
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points earned from accomplishing tasks. Some other apps (n = 4) presented users
with messages of congratulations and encouragement when achieving their tasks.

User guidance and tunneling. 11 apps (10%) guided users in their change
process by providing actions and multi-step activities to help them continue and
achieve their targeted long-term goal progressively. For instance, some apps offered
weekly programs and gradually divided the required activities daily to support
users in meeting their weekly targeted goal.

Customization. 10 apps (9%) enabled users to customize their apps’ appearance
and settings including backgrounds, interface colours, graphics characters (e.g.,
woman or man character), and background sounds.

Personalization. 8 apps (7%) tailored their provided content (affirmation,
meditations, messages) based on users’ personalized experience (current mood,
mental state, targeted goal). For example, an app considered its users’ background
(Muslim) and provided messages that aligned with their beliefs and tailored to the
self-tracked data such as showing the message “God will bring ease after hardship”
when a user reported feeling worried. Some other apps suggested meditation and
relaxation sessions based on users’ self-reported mood and goals.

Social facilitation. 3 apps (3%) provided users with information about other
app users who are performing the task along with them. For instance, 2 apps
allowed users to recognize how many users are practising mindfulness/meditation

at the same time as them.

4.3.5.2 OQOutput Modalities

Regarding the modalities used to deliver the intervention content, written text was
the main output modality and part of all 110 apps. Audio output (music, scripts,
etc.) presented in 33 apps (30%) and used mainly for meditation and relaxation
strategies. Video output was implemented by 20 apps (18%), mostly among apps

that provided a connection with mental health professionals.
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Figure 4.3: Engagement features of the 110 included apps.

4.3.5.3 Mobile Sensing

Only 2 apps of the included apps (2%) used built-in mobile sensors. One app
used built-in smartphone sensors to count users’ steps to promote their mental
well-being by increasing their physical activity through gamification. This app
allowed users to exchange their travelled distance with points. The other app used
built-in smartwatch sensors to track users’ motions to encourage them to maintain
calm during breathing and meditation exercises. This app stopped the exercise

when users got distracted and started moving around.

4.3.5.4 Data Integration

Five of the included apps (5%) integrate with the device’s central repository for
health and fitness data (e.g., HealthKit ﬂ in i0OS and Health Connect ﬂ in Android
platforms). These apps offer the feature of writing users’ collected tracked data in the
central repository to be accessible to users in one place alongside their other collected
health-related data. All these five apps share users’ tracked mindful minutes with the

device’s central repository, based on users’ permission. Two of these five apps further

3https://developer.apple.com/documentation /xcode/configuring-healthkit-access
4https://developer.android.com/guide/health-and-fitness /health-connect
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enriched their tracking function and collected data about users’” mindful minutes by

including data from other apps that were stored in the device’s central repository.

4.3.5.5 Smartwatch Support

Four apps of the included apps (4%), which targeted mainly affirmations (n = 2)
or meditation (n = 2), offered smartwatch versions. They utilized smartwatch
capabilities to provide some services including showing daily affirmations on the
watch’s face and using built-in sensors (n = 1) to track users’ state during breathing
and meditation exercises. In addition, one app provided meditation sessions

independently of smartphones to support the accessibility of their content.

@ Using mobile sensors (2%) ;
@ Integrating with HealthKit and Health Connect(5%)
o Providing smartwatch version (4%) )
0 Not using mobile sensors or health repositories (89%)

Figure 4.4: Mobile sensing features and data integration with health repositories

4.4 Discussion
4.4.1 Insights from the App Review

The evolution of Arabic mental well-being mobile apps. Our findings
suggest that the ecosystem of Arabic mental well-being apps has evolved significantly
compared to the last app review in 2018 [135], which reported that only 23 Arabic
mental health apps existed, limited to educational content, spiritual or religious
guidance, and alternative treatments. Our review showed that publicly available
Arabic mental well-being mobile apps now exceeded 100 in the Saudi market
alone. This significant increase in Arabic apps could be credited to the recent
focus on digitalization within the healthcare and well-being sector, as outlined in
Saudi Vision 2030. These apps included an expanded set of therapeutic strategies,

including mindfulness/meditation, assessment, feedback, counselling, self-tracking,
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gratitude and affirmation, etc. Unexpectedly, most of these apps (81%) were
designed primarily in Arabic and targeted Arab users. Furthermore, five of the
reviewed apps were certified by the Saudi MoH. This demonstrates the high interest
in mHealth from the Saudi app market in general.

Saudi vs. English App Ecosystems. A number of studies |12, (14} [17} 19}
268, 299, 300] reviewed English mobile mental health and well-being apps available
in Western app stores (specifically the US and UK) to assess their content and
features. There were some notable commonalities and differences between the Saudi
and Western app ecosystems. For commonalities, psychoeducation was the most
implemented feature across both Saudi and Western app stores according to recent
reviews [19] [320]. Likewise, therapeutic interventions, such as CBT, were rarely
employed in both the Saudi and Western English mental health apps [17] 19, [269,
299, 320, |321]. Recently, several studies |17} |19, 269, 299, |320] have systematically
evaluated mental health apps available in English that mainly targeted anxiety and
mood disorders and reported that CBT was one of the least implemented strategies
among reviewed apps. Considering the efficacy of CBT for mental health and well-
being topics, including anxiety symptoms 322, 323|, insomnia [324] and stress|325],
it was expected that apps would follow the same techniques that were proven to be
effective in traditional mental health care. Outside clinical settings, CBT has also
shown its effectiveness as a self-help tool [79] and a preventive technique to prevent
psychological problems from developing into clinical disorders [80]. Therefore, we
expected that apps would employ the same techniques; however, this was not the
case. A Potential explanation may be that most of the apps were developed without
involving experts [326]. We encourage developers targeting the Arab app market
to support employing CBT strategies, knowing that CBT is currently provided in
the Saudi healthcare settings [197]. In addition, CBT’s basic theoretical concepts
are aligned with the Islamic beliefs of Saudis, such as the principle that changing
behaviour is a requirement for a positive outcome and the promotion of positive
thinking and optimism [197}, 327, |328]. This alignment is believed to support the

acceptance of such apps by Saudi individuals.
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On the other hand, while self-tracking and monitoring strategies were very
common in English apps [12, |17} 320], this received less attention in Arabic apps.
Finally, English apps [12, 17, [320] featured more social support, including peer
support; this was, meanwhile the least common feature identified in our reviewed
Arabic apps. This was unexpected for us, as seeking support from others, especially
friends and family members outside healthcare settings, is very common in Saudi
society [197, 209]. This can be compared to studies of Asian cultures—that share
being collectivist—which have also found the importance of peer and social support
for supporting individuals with stress coping and mental health [166} 329, 330],
and, has, in general, been discussed as an emerging area of evidence-based digital
interventions [331-333]. Contributing to this literature, our interviews confirmed
the potential of employing social support by involving family members in Arabic
mental health apps and it should be explored in future studies.

Unique to the Muslim context, our review further illustrated that 11% of the
apps offered spiritual /religious-based strategies, such as providing audio recordings
of the Holy Quran and religious-based advice. This result shows a digital adoption
of the traditional practices in Muslim communities where some people with mental
health issues and emotional distress tend to read or listen to the Holy Quran
or seek help from a faith healer who performs religious-based practices such as
Ruqyah (incantation) as a source of healing [222]. The Saudi MoH considered the
local context and clients’ preferences. It has formally recognized the regulated
involvement of Raqis (faith healers) in clinical healthcare under the supervision
of mental health professionals as one of the patients’ rights, as long as they are

not interfering with the treatment plan [197, 334].

4.4.2 Engagement in Arabic Well-being Mobile Apps

Our results showed that available apps poorly implemented engagement features
apart from basic features such as offline mode, social media sharing and reminders.

Arabic apps mostly relied on text modality to deliver their content. Likewise,
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mobile sensing and Al applications were rarely utilized among Arabic mental
health and well-being mobile apps.

Persuasive technologies [335] have been widely used in HCI to design technology
that supports individuals in positive behavioural changes, mainly towards promoting
their health and well-being. In the mental well-being area, these technologies
are often used to improve intervention efficacy and user engagement [336]. In
our reviewed apps, a number of persuasive design features were employed in
some apps, such as reminders, self-monitoring, rewards, tunnelling, customization,
personalization and social support (e.g., sharing progress via social media, contacting
therapists or peers, and recognizing a number of users who are practising meditation
at the moment). However, most apps lack such interactive design features which
may hinder user engagement and sustained use.

Mobile sensing in the context of mental health has shown its effectiveness
in various applications [337]. This includes (1) the benefits associated with
passively collecting and visualizing data to users to raise self-awareness about
their psychological state, (2) the ability to monitor users’ health and personalize
app content based on the user’s mental state, (3) the possibility of predicting
future users’ mental states based on historically sensed data using machine learning
models. Surprisingly and despite the mentioned benefits, developers of Arabic
mental health apps overlooked the importance of using mobile sensors to promote
mental health and well-being.

While artificial intelligence (AI) applications such as chatbots have been in-
creasingly used in mental health care [338], our review emphasises the absence of
employing Al techniques in the available Arabic mental well-being apps. There is a
need to investigate the use of Al applications for Arabic users in future research.

Our user engagement analysis revealed that the top 10 downloaded well-being
apps in Saudi app stores suffer from significantly poor user engagement. According
to Purkayastha et al. [339], a usual time of reasonable daily activity with well-being
self-help apps ranges from 3 to 10 minutes, which is at least 90 minutes in a month.

Our analysis showed that the average monthly time spent on Arabic self-help apps
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is around 3 minutes, which is significantly lower than the reasonable duration by
97%. This usage duration was even lower for English self-help apps in the Saudi app
market. Poor user engagement with English well-being mobile apps for the general
population was also reported in the literature |11} [340, |341]. For instance, Kaela et
al. [341] studied the engagement with a Mindfulness app in the American general
population. They reported that users spent an average of 16 minutes engaged with
the app, which is less than researchers and designers intended.

Poor user engagement is cited as a barrier to the effectiveness of mobile apps
employing evidence-based approaches for promoting well-being [1), [L1]. Torous
et al. [L1] reported potential reasons for low user engagement with such apps
such as a lack of user-centric design, lack of trust, poor usability and concerns
about privacy. There is a need to better understand Saudi users’ values and needs
regarding well-being mobile apps to support their engagement with well-being apps

employing evidence-based approaches, thereby gaining their intended benefits.

4.4.3 Credibility in Arabic Well-being Mobile Apps

The credibility of the app’s content and references is considered a key factor
influencing users’ sustained engagement [14]. The comprehensive definition of
credibility is believability [342]. Scholars identify “trustworthiness” and “expertise”
as the two key components of credibility [342-344]. In other words, it is how users
perceive the goodness, knowledge, skill, and morality of the source [342]. Our study
aimed to analyze the included well-being apps based on the types/affiliations of the
apps’ developers and targeted population according to the app classification on the
MARS tool. Apart from a handful of MoH-accredited apps, such as Labayh and
Qareboon, it was hard to identify this information as most of the apps’ descriptions
did not mention any information or expertise about the actual people behind most
of these apps or the targeted population. Moreover, our results showed that around
half of the reviewed (47%) apps had in-app ads. The lack of information about the

apps’ developers and the source of provided content may reduce the app credibility
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and therefore affect the user-engagement |12} 146, [345]. Moreover, having ads on
the app had also been perceived as a barrier to app credibility [12].

While our review showed that around a third of the examined apps had high
ratings (4-5), this result needs to be interpreted with caution. Previous studies |17,
18] 346] have illustrated that mental health apps are challenging to examine, and
the most popular metrics, such as star ratings, showed no significant correlations
with specific strategies and failed to provide insight into their utility. Moreover,
Kaveladze et al. [248] found that app store ratings are not a useful measure of

user experience or sustained engagement.

4.5 Conclusion

In this chapter, we explored the Saudi app stores to form a basis for understanding
mental well-being apps available to KSA users. To achieve our research goal, we
conducted a systematic app review and content analysis of Arabic mental well-being
apps available on the Saudi Apple App Store and Google Play Store. Our app
review shows that, when the research was undertaken, 110 apps existed in Arabic
in the Saudi app stores, many of which were locally developed. The apps employed
multiple theoretical strategies and styles of intervention, such as educational content,
relaxation, mindfulness and meditation, professional support, religious-based advice,
and positive psychology interventions. Our further analysis of engagement features
revealed that Arabic apps poorly implemented engagement features, apart from
basic features such as sharing and reminders, which may hinder user engagement
and sustained use. Moreover, Arabic apps missed mobile sensing capabilities and
AT applications. Despite the high availability of Arabic mental well-being apps, user
experience remains underexplored. Future research should explore the perceptions,

experiences, and perspectives of Saudi individuals regarding these existing apps.
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Barriers and Design Opportunities for
Well-being Apps: User Interviews

This chapter aims to explore the main barriers and design opportunities for Arabic
mental well-being mobile apps in the KSA from the perspective of young Saudi
women. Specifically, this chapter addresses our second research question, RQ)2:
What are opportunities and barriers to user-engagement of young women with
evidence-based well-being smartphone apps in Saudi Arabia? (see RQ2 and its sub-
questions in Section . To address this question, we conducted semi-structured
interviews with 20 young Saudi women about their help-seeking experiences and
the main opportunities and challenges with existing Arabic mental well-being
apps. Our results, presented in Section [5.3] demonstrate how current apps focus
on design features and overlook the complex social context of use as well as
cultural and religious sensitivity, thereby contributing to sociotechnical challenges.
Our discussion, presented in Section [5.4] delves into the identified sociocultural
sensitivities, addressing the unique challenges faced by Saudi women and offering

insights for future design to create more acceptable and supportive spaces.
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5.1 Motivation

Saudi women face increasing mental well-being challenges, often hidden behind
social barriers and stigma that hinder them from seeking help. While existing
mobile apps have the potential to help circumvent these obstacles, especially for
women, their perspectives and experiences with such apps are still lacking. This
chapter aims to fill this gap by exploring the use of Arabic mental well-being mobile

apps from the perspective of Saudi women.

5.2 Methods

This work aims to understand the main barriers and design opportunities for Arabic
mental well-being mobile apps in the KSA from the perspective of young Saudi
women. To achieve this, we conducted IRB-approved semi-structured interviews,
which included open-ended questions to encourage two-way communication, allowing
for a comprehensive discussion with young Saudi women. Interviews were designed to

capture current practices, opportunities and challenges to use mental well-being apps.

5.2.1 Recruitment and Sampling

We used a combination of social media posts and snowball sampling to recruit
our participants. Participants were recruited according to the following inclusion
criteria: Saudi woman aged between 18 and 25 years, speaks Arabic as a native
language, a student attending a university in the KSA (or recently graduated),
owns a smartphone, has regular access to the internet and an email account, is not
diagnosed with mental disorders, and has experience or interest in using digital tools
for managing and promoting their mental well-being. All interested individuals
were provided with the information sheet and underwent a pre-screening survey to
ensure they met the inclusion criteria. Participants who met the inclusion criteria
and were interested in taking part in our study were asked to agree to the terms
of the study through a consent form. Upon consenting to participate, participants

were asked to provide their contact details, basic demographic information, and
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the mental well-being apps they have used. We managed to recruit and interview
22 young Saudi women. 2 participants requested to withdraw. The final sample
size is 20 participants. This sample size is consistent with similar HCI studies
exploring perspectives on digital mental health support from the perspective of
underrepresented populations [165] [166]. Participants were not compensated for

taking part in the interview. Participant demographics are shown in Table |5.1}

5.2.2 Procedures

All interviews were conducted remotely over Microsoft Teams and audio recorded
with participants’ consent. Interviews lasted between 50 and 120 minutes, with
an average of about 77 minutes. At the beginning of each interview, the purpose
of the study and the main questions that will be discussed during the interview
were introduced to participants. All interviews were conducted - by the primary
researcher (SA) - in Arabic to facilitate clear communication, as all participants
were native Arabic speakers, and some were not proficient in English. Subsequently,
the audio recordings were transcribed manually by the primary researcher (SA),
with all identifiable information redacted and anonymized. Transcripts were initially
analyzed in the main source language to ensure fidelity to the original meaning.
Subsequently, excerpts and codes were translated into English by the primary
researcher for team discussion involving English-speaking researchers and for
research reporting purposes.

The semi-structured interviews were primarily crafted to gain a comprehensive
understanding of the potential opportunities offered by mobile apps in promoting
mental well-being, as well as the barriers hindering the utilization of existing mental
well-being mobile apps, as perceived by young Saudi women (aged 18-25 [52]).
Inspired by Sien et al. work [166], the interviews were designed in two parts.
The first part of the interviews targeted understanding the context by exploring
participants’ digital and non-digital coping practices for managing their mental
well-being, barriers to seeking mental support, their experience with mental well-

being apps (if applicable), including opportunities that mobile apps provide to
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support mental well-being and barriers to using existing mental well-being mobile
apps. Interview sample questions can be found in Section [C.1] The second part
of our interview aimed to present participants with a number of popular Arabic
mental well-being mobile apps - in a speed dating [347] like approach - in order
to rapidly explore participants’ reactions and perspectives regarding the existing
apps and elicit unmet needs. The presented apps were systematically selected
from our app review of Arabic mental well-being mobile apps available in the

Saudi app stores (see Chapter ).

5.2.2.1 Apps Inclusion Criteria

For each app provided in the app review of Arabic mental well-being mobile apps (see
Chapter , we manually screened the titles, app store descriptions and screenshots.

To be included in our list, apps had to fulfil the following inclusion criteria:

o Non-clinical population. The app should allow non-clinical populations

from the general population to use the app to maintain their mental well-being.

e Young adults appropriateness. The app should be applicable to university
young adults, for example, not explicitly reference offices, workers, retirement,
elderly, or children, to maximize the likelihood that the apps would align with

our participants’ needs.

o FEvidence-based/alignment with clinical practices. In this study, we
adopted Lui et al. [348] scope of “evidence-based apps” - in their review
of mental well-being mobile applications in a psychotherapy context - as
apps that “have a strong theoretical basis and were generally extensions of
empirically supported treatments to a new platform (e.g., CBT for depression
adapted to a mobile app),” where empirical evidence or rigorous evaluations
of mental health apps is lacking at present, according to the authors [348]. By
this, we included apps that have been designed based on the theoretical basis
that are used in the Saudi mental healthcare context: educational content from

an authorized party (e.g., the National Center for Mental Health Promotion),
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mindfulness and meditation [228] [349|, supportive therapy [197], cognitive
behaviour therapy (CBT) [197], positive psychology interventions [350], and
spiritual practices as “some government hospitals have recognized faith healers
as part of their staff, and their supervised and regulated involvement is now

recognized as one of the patients’ rights” [197].

o App’s rating. The app should be rated 4 stars or more by more than 100
users (c.f. [135], 351]) to maintain the quality of the app.

o Self-help. The app should provide any kind of self-help techniques among its
features (i.e., that allow users to cope with their mental well-being struggles

without professional help).
o Arabic speakers. The app should target Arabic speakers mainly.

o Diverse content. Diverse theoretical backgrounds and strategies should be
included in the apps list (i.e., educational content, mindfulness and meditation,
professional support, CBT, positive psychology interventions, and spiritual
practices). If a theoretical category has more than 1 app, apps should be
selected based on the number of ratings (number of users who rated the app),

which could indicate the app’s popularity.

This resulted in seven Arabic mental well-being mobile apps: “Qareboon”
[49], “Labayh” [314], “Nafas ‘Breath’: Exercise, Relax, Sleep and Breath” [352],
“MindTales - Self Care, Therapy” [353], “Tawkeedat 'Affirmations’: Positivity,
Gratitude, Relief” [354], “Mental Health - CBT-based Self-help” [355] and “Ruqyah
Nafsia for Low Mood and Psychological Stress” [356]. The description of the
selected apps can be found in Appendix [C.2]

Participants were asked to explore the selected apps based on the app’s surface
layer information (store’s description and screenshots of app features) to simulate
participants’ self-practice of exploring mental well-being apps. A collaborative

whiteboard web platform (“Miro”)E] was used for presenting the app store pages of

Thttps://miro.com/index/
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the selected apps to participants. Participants were then asked to explore the apps

one by one in a think-aloud protocol [357]. Prompts can be found in Appendix|C.1.3|

5.2.2.2 Sensitivity and Ethical Considerations

The sensitivity of mental health and well-being topics in Saudi society and privacy

concerns of discussing personal life and views could limit both participation and

discussions. Acknowledging these challenges, a number of considerations were

taken in our research protocols to discuss these topics while protecting the safety

and privacy of the participants.

e Data collection/open discussion of sensitive topics: To maximize inclusion and
accessibility, we designed our interviews to be conducted online to maintain a
degree of privacy. In addition, reported practices in local qualitative research
that account for the cultural norms of Saudi participants were considered
to support participants’ openness [201} 218| 358]. This includes allowing
participants to disable their cameras during the interviews to provide a sense
of anonymity and freedom from perceived judgement, and encouraging them
to use their second language (English) if preferred. In addition, interview
questions were thoughtfully formulated, taking into account the sensitivity of
research topics in Saudi society. To build trust and rapport with participants,
the researcher kept her camera on and started the sessions by introducing
herself as a Saudi woman researcher studying at the University of Oxford and
interested in digital mental well-being support. Participants were provided
with a brief introduction about the study and questions that would be discussed
during the session to give them the opportunity to inform me early if they
do not want to discuss specific topics to mitigate any stress or inconvenience
during the session. In addition, participants were reminded of their rights,
including how data will be redacted and handled, the option to withdraw at
any time, and participant-driven discussion to focus away from uncomfortable

topics.
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e Data analysis: To capture the rich contextual and cultural understanding,
the lead researchers, who are women Saudi nationals with experience doing
research in psychology and HCI, conducted all data collection and led the
data analysis. Western English-speaking researchers contributed to refining

and explaining the results.

This study has received ethics approval from the University of Oxford Central
University Research Ethics Committee (CUREC) (Ethics reference: 576-21).

5.2.3 Analysis

The anonymized transcripts were analyzed using ‘codebook’ thematic analysis (TA)
[271], described in Section [3.4.2.1] In detail, two researchers (Sarah Aldaweesh
and Jumana Baghabrah) separately reviewed a subset of the interviews (n = 4).
They inductively coded these transcripts and independently generated initial codes
and identified candidate categories by grouping related codes. Generated codes
and categories were discussed, merged and collapsed through team discussions to
derive a common codebook. Then, using this initial codebook, the next remaining
transcripts were coded by the main researcher (SA), and new codes were added
to the codebook as the analysis progressed, and previously coded transcripts were
reviewed. Generated codes and categories and analyzed data were discussed through
regular supervision team discussions, and themes were developed.

Coding was performed using the qualitative analysis software package ATLAS.ti

Version 22, which better supports Arabic transcripts analysis.

5.3 Results

In this section, we report our qualitative results from the perspectives of our
interviewees, who are young Saudi women. Participants’ demographics are illustrated
in Table We identified four main themes: (i) Familial Support Networks Fall

Short in Providing Mental Support, where we present participants’ challenges in
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Table 5.1: Young Women Participants Demographics

ID  Age Digital tools used for mental well-being (i.e., mobile apps, chatbots) Offline coping mechanisms

P1 21 AI chatbots (‘My AI’ - Snapchat app) Walking

P2 25  Apps (Qareboon [49]), AI chatbots (‘My AI’ - Snapchat app) Religious practices, journaling
P3 24  Apps (Qareboon [49], Labayh |314], Tawkeedat ‘Affirmations’ [354]) Drawing, journaling

P4 21  Apps (Labayh [314], Nafas [352]) Yoga

P5 19  Apps (Labayh |314]) Socializing

P6 19  Apps (Labayh [314], Ayah |359] for practicing Ruqyah) Journaling

P7 18  None Religious practices, drawing
P8 18  Apps (Labayh |314]) Religious practices, socializing
P9 19  None Socializing

P10 20  None Religious practices

P11 20  None Religious practices

P12 23  Apps
P13 18  Apps

Labayh [314], Tuhoon [360], Headspace [67]), AI chatbots (ChatGPT) Reading, socializing, walking
Labayh |314]), AI chatbots (‘My AT - Snapchat, TherapyBot [361]) Gratitude journaling

P14 19  Apps (Labayh [314], Mental Health 355, BetterHelp |362]) Journaling

P15 25  None (downloaded Labayh app [314], but did not use it) Drawing, exercising

P16 23  Apps (Qareboon [49|, Labayh [314]) None

P17 18  AI chatbots (‘My AI’ - Snapchat app) Religious practices, drawing

P18 23 Apps (Tuhoon [360]) Exercising

P19 23 Apps (Labayh [314], MindTales |353|, Tuhoon [360]) Yoga, walking

P20 20  Apps (Labayh |314]) Religious practices, exercising, socializing

seeking mental support from their traditional support networks; (ii) Turning to
Digital Mental Well-being Support, where we illustrated participants’ experiences
exploring alternative support resources online, mainly mental well-being apps;
(1ii) Preserving Privacy and Anonymity in Digital Professional Mental Well-being
Support, where we report the role of app-mediated privacy and anonymity in
accessing mental support alongside participants’ online practices to maintain their
cultural and Islamic interpretation of privacy; (i) Failure of Local Apps in Meeting
Cultural and Religious Values, where we report a number of socio-technical challenges

hindering the acceptability and adoption of existing mental well-being apps.

5.3.1 Familial Support Networks Fall Short in Providing
Mental Support

The importance of family in Saudi culture means that, traditionally, Saudis rely
heavily on both immediate and extended family for support through problems,
including health concerns. However, mental health and well-being topics remain
a clear exception. Most of our participants reported rarely discussing or sharing
emotional struggles within the immediate family and “having no one to turn to
for mental support.” This reluctance mainly stemmed from the fear of shame
and creating concerns of bringing a stigma to them and their families. Some

participants were concerned about their family reactions, where raising such topics
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would create family conflict or speculation around them seeking mental support
from others, potentially risking their families’ social image. This reputational
concern further propagates beyond immediate family to extended family, changing
their supportive stance. Others were just protective of their families’ feelings,
where they “don’t want to burden anyone” (P21) and noticed that discussing their
mental “issue bothers them [parents] more than it benefits them [P6],” which added
another layer of emotional stress.

Meanwhile, the fear of stigma, combined with a lack of awareness, also drove
families to attribute mental struggles to spiritual weakness, where some participants
faced a judgment of being “spiritually weak”. Their mental struggles were also often
attributed to supernatural forces such as “the evil eye” (P21), especially for those
who were academically successful, which is more socially acceptable. Consequently,
they often receive irrelevant or unhelpful advice, although well-intentioned, such
as being more religious or practising some spiritual practice to cure their mental
struggles. For instance, P13 said “They would say it is nonsense; I should just
turn to Allah [God], pray, and read the Quran. They see it as a lack of faith.” P3
was advised to practice religious healing practices as “Fvery time I say I'm tired,
they tell me to do Ruqyah.” P17 added, “The idea of seeking other types of help
is completely unacceptable to them.” This lack of recognition of mental well-being
struggles as valid concerns created a gap between participants’ needs and their
families’ perceptions and attitudes. This resulted in a failure to recognise signs of
mental needs or support it where “no one around [them/ noticed” (P12), dismissing
their feelings and struggles where “they don’t acknowledge what [they] are going
through” (P17) or even showing “denial” (P12).

5.3.2 Turning to Digital Mental Well-being Support

When traditional familial support systems failed to provide mental support, par-
ticipants discussed their experiences discreetly turning to digital channels. They
sought to explore what digital resources were available and whether or not they

would be suitable and effective.
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5.3.2.1 Social Media for Seeking Discreet Support, Information, and
Guidance
Participants discussed the role of social media in understanding mental well-being
and seeking emotional support. This includes using social media, particularly X
(previously Twitter), as an avenue to express their emotional struggles anonymously.
In addition, some participants reported reading comments related to mental well-
being content on TikTok to understand and relate their experiences and feelings,
especially English content, where there was greater openness around such topics
among English-speaking communities. Some participants further reported trying
to seek informal professional support from mental health specialists available on
social media anonymously. P3 said “I used to go to Twitter and Snapchat and
look for specialists there, but nobody responded despite their popularity. I was
going through a difficult time, and I was looking for a way out; I was confused,
especially before I knew about “Qareboon” and “Labayh” apps, where I can talk to
specialists discreetly.” Particularly, many participants learned about Arabic mental

well-being apps via social media.

5.3.2.2 AI Chatbots for Immediate, Judgment-Free Support and Guid-
ance
Some participants reported using Al chatbots such as ‘ChatGPT’ and ‘My AI’ (in
the Snapchat app) for mental well-being support. One participant (P13) reported
using Al therapist bots, namely ‘Character.ai’s therapy bot’ [361]. Chatbots serve
as a means of articulating and reflecting on their feelings and cognitive processes.
For instance, P12 said “I still use Al it helps me to understand what I am going
through inside my mind, sometimes, it points out some points or reformulates
something where I learn from it.” Additionally, participants acknowledged the
instant nature of Al responses, which offer a sense of companionship and immediate
support during periods of distress. For instance, P12 said “.. [Especially when/
I was going through a hard time, I just wanted someone with me to pass this
without concerning anyone about me.” Participants further perceived Al chat-bots

as a non-judgemental and private space for confidential chatting as “Venting to
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someone who will not leak it out!” (P17). However, beyond venting, GPT was
criticised for ethical and reliability concerns. For instance, P19 said “It still lacks
ethics—that’s number one. Number two, as much as it has helped people, it’s also

full of wvery inaccurate and misleading things.”

5.3.2.3 Digital Apps as Essential Gateways to Professional and Self-
Help Support

Participants largely acknowledged the potential for apps to provide a wide range
of therapeutic resources. This includes providing individuals with clinically val-
idated self-help features, such as CBT, meditation, assessment, and educational
content. For instance, some participants reported using “Labayh” for its validated
self-reported anxiety scale to check their mental health and well-being during
challenging times.

In addition to self-help features, participants emphasized the critical role that a
few well-known mental well-being mobile apps, especially “Labayh” and “Qareboon”,
played as key digital gateways to accessing professional mental health support. In
fact, for most, these apps turned out to be the only accessible means of getting
support, as expressed by P2, who said they “have nothing but them [the apps]”.
These apps were found to enable women to circumvent existing familial, social,
and structural barriers by accessing support privately. For instance, P3 said “I
was looking for online support to get [professional] help, without leaving home.” P2

further explained “The point is how you would get there [clinics]? I mean, who will

have not issued a driving licence yet.” P13 also said “In the first place, I don’t think
my dad would support this [getting mental help/; he sees it as unnecessary... So,
yes, that’s why it’s good to have online services.” Participants further valued their
friends’ openness about mental health, where they encouraged them to download
apps providing professional support. For example, P21 said “now even during

reqular chats, if they [friends] feel that you’re exhausted, they say download Labayh.”
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5.3.3 Preserving Privacy and Anonymity While Seeking
Mental Well-being Support

Participants expressed that “privacy is a must”, especially in mental health and
well-being apps, as “people should not know about it” (P13). By “people”; they
mainly referred to anyone who may recognize them, including the MoH, support
providers, their family and relatives. Our participants further discussed in depth
their online practices to seek mental support while maintaining their religious
and cultural views of privacy, including preserving the reputation of their family
and protecting the sanctity of their body and home [21§]. Their discussions were
mainly centred around anonymity and the challenges of turning on the camera

in professional online settings.

5.3.3.1 The Role of Anonymity in Navigating Multiple Types of Stigma

Our participants highlighted the critical role of anonymity in seeking professional
support. App-mediated anonymity helped mitigate self-stigma , shifting focus away
from the self, and reframing mental support as “help-seeking” rather than “medical
treatment.” For instance, P6 mentioned that “Fven if they’re concealing their issues
or deceiving themselves, it’s like a kind of interference; Like, oh, I am not being
treated! I am just seeking help.” Moreover, the key driver for anonymity was fear
of social stigma EI, as P10 described: “Most people who turned to them [mental
well-being apps] generally wouldnt want anyone to know.” Anonymity also mitigated
fears of structural stigma, where participants worried seeking support might lead
to exclusion by employers or colleagues. Beyond the stigma of the individual,
participants were also concerned that seeking mental support openly could harm
their family’s social image. For instance, P3 said “It is all about ‘what would people

/777

say?!”” Thus, even when participants were not concerned about their personal
reputation, many prioritized anonymity to protect their family’s reputation. For
instance, P4 said “It’s more of a family matter than a personal one.” Consequently,

anonymity significantly influenced app choices, with P6 stating, “It’s [anonymity/

2Feelings of embarrassment or shame of having mental struggles [363)
3The negative or discriminatory attitudes that others may have about mental struggles [363]
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what made me think about the app [Labayh/].” P17 further commented that “It’s

like ‘your secret is in a well!” |7_f] You don’t have to worry.”

5.3.3.2 Stigma-Driven Requirement for Anonymity Extends to Health
Professionals
Many participants expressed their need to conceal their identity in professional
settings. This was mainly rooted in several attributes, including fears of judgment
or discrimination from health professionals, which would impede the open discussion
of sensitive or stigmatized topics. Additionally, some participants were concerned
that professionals might recognize them or know their families, which raises privacy
and social stigma issues. For instance, P6 explained that “I was a bit open, but
maybe if she [the specialist] knew me or someone from my family or relatives, I would
be more reserved. There will be consequences no matter what!” P2 also mentioned
that “I feel like the person [professional] I'm talking to knows me, and they might
tell somebody about me.” One participant (P3) further discussed their preference for
using Arabic apps, such as MindTales, over local Saudi apps, such as Labayh or
Qareboon, to maintain a higher degree of anonymity where local apps may involve
professional or admin “relatives or contacts of relatives” while in non-local apps

“the likelihood of someone knowing [them] is almost non-existent.”

5.3.3.3 Keeping Cameras Off to Maintain a Holistic View of Privacy

Participants maintained a degree of privacy by keeping their cameras off while
contacting professionals. This was rooted in a number of privacy concerns related to
religion, trust, and self-exposure. In particular, participants discussed how turning
on the camera interfered with their religious values. P6 explained that as “I am
‘Munaqabah’ [Wears Nigab | basically, and I don’t want my face, by any chance, to
be shown to anyone [around specialists] or to be saved somewhere or so... I'm not

afraid of stigma. It’s from a religious view.” P3 also said “It is impossible that I turn

4An Arab cultural expression means that your secret is safely hidden and unlikely to be
discovered by others.

5Niqab: Face veil, that leaves the area around the eyes clear, worn in public by some Muslim
women
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the camera on; I am Munagabah!” P12 further responded to the idea of turning on
the camera while wearing the Nigab to support session interaction as “By the Niqab,
all my facial expressions are concealed, so I don’t see how it would make a difference.”
Some participants further perceived the act of wearing a Nigab in virtual sessions
as an unusual act, potentially drawing unwanted attention from those around them.

Other concerns related to the visual interaction were the fear of feeling exposed
or judged by others, including professionals. To mitigate this, they keep their
cameras off to support their openness. For instance, P1 explained “Usually, I prefer
to feel the interaction with me... but it [turning on the camera] depends on what
I am sharing.” Some participants also reported experiencing camera shyness or
phobia and avoiding being filmed or photographed in general. For instance, P19
said “I have a phobia of cameras; even, for example, I don’t like to shoot videos and
such of myself.” P3 further explained “An incident happened when I was young—I
accidentally sent a photo of my female cousin to the family group, and it caused a
problem. Since then, I avoid photos and videos of my face.” Others (P8, P19) found
visual interaction, particularly in sensitive contexts like mental well-being support,
to be “awkward, and embarrassing” to “hold the phone and record [themselves] while
talking and see themselves [on video feedback].” Turning on the camera was further
seen to be conditional on a high degree of trust between users and specialists during
online consultations. For instance, P5 mentioned that “But they are strangers to
me... okay, they are professionals, but still strangers!” Some participants mentioned
that specialists themselves (both male and female) turned off their cameras during
online sessions, which hindered users’ willingness to use their cameras. For instance,
P3 said “All the female specialists I have seen turned off their cameras. Shouldn’t
they uncover first so I can feel comfortable doing the same?!”

Some participants believed that specialists should be obligated to turn their
cameras on for trust, reassurance, and improved quality of interactions. For instance,
P3 said “Even if they [female professionals] wear the Nigab, but at least I see that
someone is engaging with me”. On the other hand, other participants articulated a

reluctance towards this requirement, particularly in instances where participants
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may have fears of judgment for their sensitive disclosures. For instance, P1 said “It
depends on the issue that will be disclosed. Sometimes, voice is needed only; no need
to see [the professional’s] reactions to that!” When it comes to obligating participants
to turn on their cameras for better interactions, many expressed that this may
discourage them from seeking mental support completely. P12 explained that “It’s
unacceptable for me and, I believe, for many others, sometimes, they resort to online

as a kind of cover... They don’t have the ability to confront someone face-to-face.”

5.3.4 Failure of Local Apps in Meeting Cultural and Re-
ligious Values

5.3.4.1 App Use Hindered by Low Self-Awareness of Needs and Inad-
equate Guidance by Apps
While most participants expressed interest in apps providing self-help interventions
such as CBT, self-improvement plans, and educational content, they identified some
barriers that hindered their use or even initial engagement. A key issue was a lack
of understanding of the specific mental challenges they were experiencing, combined
with a lack of guidance from the apps, which left them feeling overwhelmed and
hindered their support-seeking journey. For example, P6 said “How am I supposed
to decide what I need [from] these resources when I don’t even know what’s wrong
with me in the first place?!” Similarly, participants noted a lack of familiarity with
some strategies provided, such as meditation, making it difficult to use them without
a proper introduction and guidance, which most apps lack. P10 said “Fven though
it [Nafas app] says it has recommendations for beginners, I feel it is more suitable
for people who already have some prior knowledge on the subject [meditation].”
An additional reported problem is that apps failed to provide feedback within
their therapeutic structured activities, which made the activities feel pointless. An
example of this was CBT activities within the Mental Health app that generated

no validation, constructive response, or learning.
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5.3.4.2 Incomplete Anonymity in Apps Present Traceability Concerns

Several participants expressed that requiring mobile numbers for registration, such
as Labayh, poses threats to anonymity. Since their mobile numbers are linked with
their national ID, national profile, and contacts, this raised concerns about being
traceable back. For example, P15 said, “It [mobile number] is linked to my data,
linked to Nafath ﬂ Absherﬂ linked to everything. This really affects my decision to
use it [Labayh/.” Some participants also discussed their concerns about the social
stigma if their contacts knew about their use of such apps from the app itself or ads,
as described by P15 “Most people only have one number, and their number is linked to
their contacts; some apps even ask if it’s okay to access your contacts! So why would
I register with it? This really affects my decision to use it [Labayh/... There’s no
even guest option.” Another perceived challenge is a dilemma between maintaining
anonymity and the financial savings available by providing their national ID in the
local apps to obtain a national discount for health services. For instance, P3 chose
to provide her national ID with a pseudonym to maintain some level of anonymity
by being anonymous to the professionals while availing herself of the discount by
being known to the app, compromising her desire for complete anonymity.

5.3.4.3 Local Apps as Mere Linguistic Translations, Lacking Cultural

and Religious Sensitivity

Our findings indicated that while many locally developed apps focused on improving
the availability and accessibility of Arabic mental health resources, most comprised
basic linguistic translations of Western resources. This often resulted in a mis-
alignment between what was provided by these apps and our participants’ cultural
and religious values, hindering their adoption. For example, some participants
expressed scepticism about the efficacy of the MindTales app, noting its similarity
to other English-language apps that did not meet their needs and perceiving it as

a mere translation rather than a culturally tailored solution. P6 said, “This app

SNafath is a local app that allows unified central access to all local service providers in the
KSA by verifying the user’s identity

"Absher is a Saudi platform which allows citizens and residents of Saudi Arabia to access
governmental services
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[Mindtales] doesn’t work for us because its concept comes from the same things
weve seen with foreign apps that we’ve tried and didn’t work for us. Maybe that’s
the problem!” P12 also explained as “I felt that it was made by foreigners and
translated; I don’t feel like it’s originally Arabic. For me, it reduces my trust [in
the app/.” Similarly, the Arabic self-affirmation app “Tawkeedat,” which contains
self-affirmation statements translated from the West, was deemed irrelevant and
ineffective due to a perceived disconnect between the provided messages—rooted
in Western individualist cultural norms—and the collectivist cultural values of the
users. For instance, P6 said “These phrases feel translated, coming from the West,
so they don’t really affect me! If they are provided in the form of prophetic tradition,
that reminds me of this thing [be optimistic], so I know it’s from our culture, and
that it suits me; or if it comes in the form of a comforting verse [from the Quraan],
umm, not mandatory something religious, it could be popular proverbs; I feel it’s
from me and for me, it might truly touch me.” Many participants expressed interest
in such positive statements but with delicate adaptations to fit their values and
culture. P12 described this as “The literal translations like ‘I can’ or ‘I love myself’
are not familiar things to us, so even when I say them, I feel odd, like what am
I saying?! But when it’s formulated by someone who is an expert in our society,
and how we express ourselves, it might actually be useful.”

Additionally, the source of meditation concepts in the “Nafas” (‘Breath’) app
raised concerns about potential misalignment with Islamic beliefs, reflecting a
broader concern about the incorporation of practices that might conflict with
religious values. For instance, P16 elaborated as “Meditation apps don’t personally
suit me unless it exclusively incorporates concepts aligned with Islamic values
into meditation, but if they [apps] adopt the meditation school solely based on
other religions’ meditation practices, then I find it challenging, personally.” This
highlights the need for delicate adaptation of mental well-being apps to meet the

values of Muslim populations.
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5.3.4.4 English as the Language for Mental Well-being

While the focus of most local apps was primarily to provide translated content into
Arabic, surprisingly, Arabic content translations were seen as the least important
aspect of support for our participants, except for the few not proficient in English.
Some participants explained that they had initially learnt about mental health and
well-being in English from Western resources online, which made it their default
language for related topics. This was due to the lack of Arabic mental health
educational resources and the lack of openness and sensitivity around mental health
topics in their circles. For instance, P13 said “I wasn’t used to expressing my
thoughts in Arabic, as I felt like no one would listen,” and P14 said “I can express
[myself] better in English, and I can find people [online] who I click with when I talk.”
Participants also expressed that discussing mental health and well-being topics,
which are often taboo or difficult to address openly in their society, in English
seemed less intense or confrontational by providing a degree of separation from
their local sensitive context. For instance, P13 said “I also felt that it was easier
in English because if in Arabic, it is too harsh, because it hits reality, maybe in
English, it becomes a bit more distant.” This also enabled them to express their
mental struggles freely, with a reduced sense of judgment. P12 said “Initially,
it was like... as if the second language helps me to express myself freely without
thinking much about the meaning.”

For some participants, English was essential to expressing mental health-related
concepts and reported difficulty when trying to express themselves in Arabic, such
as to Arab professionals during consultations. For instance, P12 said “When [
started getting support, I didn’t have the Arabic words to describe what I was
feeling. Sometimes I stop because I don’t know how to express this word except
in English! The specialist was speaking only Arabic.” To overcome this challenge,
some participants emphasized the need to fill this linguistic barrier and advocate
promoting de-stigmatized online Arabic educational content about mental health
and well-being, while others were less concerned with language and prioritized

cultural alignment. For instance, P13 said “I would prefer if I did the consultation
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in English because I long used to express my thoughts in English, but I would prefer

if was someone from the same culture because they would get me more.”

5.3.4.5 Overlooking Spiritual Healing Practices in Local Apps.

Participants also noted that popular local mental well-being apps failed to include
Islamic spiritual/faith healing practices for mental health and well-being care,
attributing this failure to an over-reliance on Western content. For instance, P12
explained this as, “This is essentially what’s missing in foreign content because
they don’t have the same religious culture as us. When they talk about certain
things, there’s a gap between our perception and how they view this context.” Some
participants criticized mainstream local apps such as Labayh for overlooking Islamic
spiritual concepts and expressed a preference for including spiritual practices such
as Ruqyah. They further discussed how such practices could be implemented and
integrated with existing popular apps. For instance, P16 said “It could be added
as audio or added as a practice... like what they do when they include meditation
practices.” Other participants suggested introducing the feature of involving spiritual
healers to guide the practice, and support users. For instance, P19 suggested that
“The app could include the profiles of the Ragis, so if a user listens to a specific
Ruqyah, they could connect with the Raqi who recorded it. This way, they could
share their experience, like saying, I felt such-and-such when I listened to the
Rugyah,’ so that someone would check in on their [emotional] status rather than
it being a random experience.”

Participants anticipated that the incorporation of spiritual elements would be
opposed by mental health professionals due to the potential for these elements
to distract individuals from the support they need. Participants were divided on
this. For instance, P6 said “By being Saudis Arab Muslims, definitely we need the
religion, so it’s not reasonable to separate the two [religion and mental well-being]
completely.” Participants further highlighted that considering diverse needs and
local social contexts could help reach a broader audience and thereby increase

awareness of mental health services. P19 explained this as “There are people who
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say they don’t need to see counselors; So when such aspects are included in the
app, it encourages them to download it as it has spiritual healers who may help
them.” On the other hand, others advocated for separation as “religion is a personal
matter and should be handled individually” and “not everyone using the app will
be religious” (P14). Such participants further discussed the potential negative
consequences of incorporating religion into mental well-being apps, as explained
by P3, “ If I have to download an app and find it filled with religious content, I
will avoid it and look for alternatives that focus purely on mental health!” One
participant (P7) believed that religious practices, such as Ruqyah, should remain
separate from the app space to maintain their traditional value.

All participants emphasized the need for careful consideration regarding the
integration of religious practice into mental health and well-being apps, taking into
account individual preferences. For instance, P3 explained that if such features
are integrated with existing apps in future, “it should be an optional service listed
under a separate tab named ‘Ruqyah’ with its services,” and “there should be an
option to indicate preferences like ‘I don’t want to link religion with health’ or

‘I don’t want to discuss religious topics.’

5.3.4.6 Apps Design Failed to Capture Contextual Sensitivity

While governmental apps like Qareeboon adopted the formal local identity of
Saudi services apps, including traditional colour schemes and interfaces to support
credibility and acceptability, such design did not fit the context of mental well-being.
Such apps were seen as impersonal, lacking both empathy and genuine care, which
undermines users’ desire and willingness to engage with them. For instance, P1 said,
“It [Qareboon App] shouldn’t be so formal. It feels like someone just doing their job
and moving on, not someone who cares about you.” Participants particularly did
not like the uniformly green colour for mental well-being apps, which is a colour
associated with the Saudi government and state through its national flag. For

instance, P12 said “I don’t know why they are insistent on green! I understand
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it’s developed in Saudi Arabia, but green wouldn’t be the first colour that comes
to mind in this field [mental well-being].”

On the other hand, apps that adopted culture-neutral designs and featured
playful interfaces and gamification, like MindTales, were criticised for their inconsis-
tent design and game-like appearance, which did not align with our participants’
expectations of the design of mental well-being apps. They were perceived as
‘unprofessional” and ‘for kids’. Although participants showed interest in the provided
self-help content, such as CBT, this mismatch detracts from the app’s intended
purpose and diminishes users’ trust in its credibility and efficacy. For instance, P10
said “I felt that this gives more of a game-like impression rather than something
someone would enter to access [mental well-being] resources.” and P1 said “You

feel the app is designed by people who don’t really understand!”

5.3.4.7 Apps’ Direct and Indirect Associations to Stigmatized Mental
Health Conditions Discouraged Use
A major barrier to the use of apps like Labayh or Qareboon was that they were
already well-known for being methods of contacting therapists. Potential users feared
others might notice they were using these apps on their phones, presenting a direct
personal and familial reputational risk that could result in exposure to widespread
social stigma, or family conflict. For instance, P4 mentioned “People will see anyone
using it [Labayh] as consulting a clinician, even though it’s not necessarily the case.”
P3 further reported that “I don’t want anyone of my family, who may accidentally
see it [Qareboon] on my phone, to know that I had downloaded it! ” During interviews,
notifications were a particular source of concern, as a simple pop-up could reveal
that they are using these apps or, worse, expose their mental state, violating their
privacy, as described by P6 “After I completed the screening [via Labayh/, it [a
notification] said ‘it seems you are depressed’.. that’s what was worrying me”. In

response, some participants resorted to downloading and deleting the apps based

on their need to avoid being noticed, adversely affecting their online experience.
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Furthermore, the terminology used within apps, including references to “treat-
ment,” “therapy,” or “clinicians”, could put potential users off due to their as-
sociations with stigmatized context. Participants suggested that instead, apps
could employ more indirect language, and offer a gradual introduction to the
app’s features. For instance, P1 said “It shouldn’t be too serious right from the
beginning, with terms like clinicians or psychological treatment. Also, it should
be less direct. Saying, “Let’s start the treatment,” feels too confrontational.” This
also affected messaging within app features. For instance, Labayh’s mental well-
being programs, including meditation and self-esteem exercises, were labeled as
“Treatment programs.” Participants reported that “Treatment programs’ isn’t a
comfortable language,” (P1) as it reinforced associations to mental illness, while the
actual content seems “more of a lifestyle than a treatment plan” (P19).

Participants further discussed these considerations while mentioning the app’s
licensing authority, specifically the MoH. In detail, when navigating mental well-
being apps, participants sought credibility signals, preferring those affiliated with
or accredited by a local party, mainly the Saudi MoH. For instance, P6 said “When
I saw that Labayh was accredited by the MoH, I felt reassured about the privacy.”
However, an official affiliation with MoH has also created a sense of seriousness
around the apps and a strong association with illness, hindering their adoption. For
instance, P1 said “When it tells me that it’s officially from the MoH, I feel like
it’s something that must be very serious. This point is important, but don’t jump

straight to mentioning the MoH. It should be the final touch to reassure the person.”

5.4 Discussion

5.4.1 The Role of Technology-Facilitated Privacy and Anonymity
in Seeking Help and Mitigating Stigma

Consistent with prevalent cultural expectations around collective shame and protect-

ing family honour, our findings indicated that participants prioritized familial and

social expectations, insisting that no one should identify them while seeking mental

support. In particular, our participants expressed a strong preference for anonymity,
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even when interacting with therapists, to encourage self-disclosure and mitigate
judgement. This need for strict privacy significantly influences attitudes toward
seeking mental and emotional support and shapes the help-seeking experience
in the KSA. Beyond concerns about stigma, challenges to accessing professional
support are further compounded by structural and cultural barriers (see Section
5.3.2.3). For instance, while legal reforms have expanded women’s independence
in recent years, such as lifting the driving ban and eliminating the requirement
for guardian consent for medical procedures [204, 205], our findings indicated that
traditional norms relating to women needing to be accompanied by family members
still persist for some families, making it challenging for women to privately access
onsite mental health services, consistent with a recent study [364]. Our findings
showed that app-mediated privacy and anonymity have created crucial avenues for
accessing mental health support in the KSA, especially for Saudi women facing
higher expectations of holding the family’s reputation.

Our findings further showed how online privacy interplays with adherence to
Islamic principles and cultural norms, shaping individuals’ online behaviours. For
example, our female participants turned off cameras during online sessions to
align with religious and cultural practices of face-covering (protecting Awrah and
Hurmah). Beyond religious and cultural considerations, participants were also
concerned about their physical appearance in these sensitive contexts, a concern
similarly observed among South Korean individuals during remote psychological

counselling sessions [365].

5.4.2 Cultural Adaptation of Arabic Mental Well-being
Technologies: An Ecological Validity Perspective

Our interviews showed that despite most popular Arabic apps being locally devel-
oped, surprisingly, many failed to adequately reflect cultural and religious values in
their design. This shortcoming appears to stem from an over-reliance on Western
resources, where cultural adaptation did not exceed mere linguistic translation.

While, on the one hand, this supports access to wider therapeutic resources, on the
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other hand, neglecting cultural and religious sensitivity limits the effectiveness and
acceptance of these interventions [197], especially in regions with strong cultural
and religious identities, such as the KSA.

To interpret the identified challenges and design needs in a culturally anchored
way, we draw on the Ecological Validity Model (EVM) developed in multicultural
psychology [171]. The EVM offers eight dimensions—language, persons, metaphors,
content, concepts, goals, methods, and context—through which cultural adaptations
of psychological interventions and technologies can be conducted and evaluated,
as described in Section [2.6] In this section, we reflect on these dimensions to
frame our insights and inform future culturally grounded technology design. While
translating into the Arabic language was mainly considered in local apps, language
sensitivity and cultural context were overlooked, including the use of Arabic clinical
terms (e.g., ‘treatment’; ‘depression’) that could sound overly clinical or serious, or
carry culturally negative connotations (e.g., ‘crazy’ or ‘spiritually weak’). Similarly,
while local apps adopted some metaphors, such as the use of government-affiliated
colours (e.g., green) and references to official entities (e.g., the Saudi MoH), typically
intended to convey credibility, they evoked a sense of institutional formality when
applied to a culturally sensitive context, thereby triggering concerns about seriousness
and related stigma.

Regarding app originality, our findings revealed a discrepancy between the
employed concepts, content, and metaphors and the participants’ religious beliefs
and cultural backgrounds. This includes promoting an individualistic approach,
overlooking religious and collectivist cultural sensitivity, lacking references to
religious and Arab symbols and expressions, and omitting spiritual healing practices.
These shortcomings challenge the goal of promoting mental well-being, which is
conceptualized by our participants—and generally by Arab Muslims [216]—as a
holistic, balanced view that involves religious beliefs, spiritual practices, collective
harmony and personal development. Participants also perceived that the design
methods employed, such as notifications, visible design, and camera features,

overlooked the social context of app usage and lacked cultural sensitivity. In addition,
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findings revealed that the apps overlooked localising key concepts in their design. For
example, in the Saudi context, stigma extends beyond individual mental well-being
to include concerns about family image and perceived weakness in religious faith.
Likewise, privacy extends beyond individual confidentiality to include collective
privacy and the protection of Awrah, Hurma, and family reputation, as detailed
in [2.8.8f Moreover, current apps typically adopt individualized and self-directed
methods for both exploring struggles and accessing support. However, this contrasts
with culturally embedded practices in Saudi society, such as reliance on family
for guidance and collective decision-making. In conclusion, many participants
perceived a mismatch between their values and those of the persons delivering

or designing the system.

5.4.3 Considerations for Designing for Muslim Arab So-
cieties
In this section, we describe directions for improving the design of digital mental well-

being apps for Saudi women, drawing on key identified values and design concerns

(see Figure , which may also be beneficial to other Islamic Arab countries.

5.4.3.1 Considering Local Interpretation of Privacy

Based on our interviews, existing mental well-being apps often fell short in meeting
Saudi women’s needs and expectations of privacy and anonymity. As a priority
for future research, we suggest the need to explore technologies that can support
Islamic and Arab interpretations of privacy [218] to better improve the experience
of using these apps.

There are also immediate changes that existing apps could make to improve the
privacy and anonymity of their users. For instance, while mainstream apps such
as Labayh allow individuals to maintain a level of anonymity, they still require
disclosure of participants’ phone numbers. This caused participants to be concerned
about traceability and context collapse, the potential that their sensitive information
might become exposed to unintended audiences such as families, relatives, or

contacts. Additionally, living in a highly communal environment, often within
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Figure 5.1: This figure presents a mapping of key identified design values interpreted
through the three main investigation methods of value sensitive design (VSD): Conceptual
(green), Empirical (yellow), and Technical (blue). Each term reflects a specific concern or
value relevant to designing mental well-being apps for young Saudi women. Contextual
attributes were further illustrated in dotted lines.

family households, requires careful consideration of design features, particularly
those easily seen by others, such as notifications. While notifications are generally
valued in Western literature by both users and experts [40} |77, |146, |345], and
are widely employed in existing Arabic mental well-being apps (see Figure in
Chapter {f) to support users’ adherence, our participants perceived them as threats
to their privacy and social identity. Similar concerns about unintended disclosure or
stigma triggered by notifications or visual design have also been reported in other

highly stigmatised contexts, such as HIV-related interventions [366, 367].

5.4.3.2 Considering Collectivist Identity and Religious Beliefs

To improve the adoption and effectiveness of PPI-based apps, Arabic apps may con-
sider culturally adapted interventions from empirical in-person work. For instance,
AlGhalib and Salim [228] showed that an adapted mindfulness-training course that is
compliant with Islamic beliefs and Saudi culture showed positive effects on well-being

when compared to a Western mindfulness program. Similarly, Arabic wellness apps
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promoting Western, individualistic goals such as self-affirmation should consider
group-oriented interventions (e.g., compassion, acts of kindness, writing gratitude
letters) where studies [368] showed that individuals from collectivist cultures may
experience greater well-being enhancement from group-oriented compared to self-
oriented interventions (e.g., identifying character strengths). In addition, religious
values should be considered. An empirical study by Al-Seheel and Noor [369]
found that expressing gratitude towards God improves the happiness of Muslims
more than the usual gratitude intervention.

Cultural adaptation in the design of mental well-being apps has also been
globally recognized. For instance, participants of a Canadian study [40] appreciated
religiously tailored phrases and worship-based relaxation audio. Similarly, in
an immigrant population, participants reported a preference for incorporating
motivational Bible passages in online peer support [370]. Regarding nuanced
cultural norms, Michel et al. [15] found that PPIs-based apps, predominantly

influenced by American culture, conflicted with the values of young Germans.

5.4.3.3 Considering Tensions in Incorporating Spiritual Healing Prac-
tices
While considering Islamic values when designing mental well-being apps was
seen as crucial to support their acceptability, the view on incorporating spiritual
healing practices was divided. On the one hand, some participants suggested
integrating religious-based practices and introducing the involvement of Raqis to
mainstream apps such as Labayh. This was not surprising, as it reflects traditional
practices in Muslim communities where individuals with mental health issues and
emotional distress often read or listen to the Holy Quran or seek support from
Raqis [222]. Therefore, apps incorporating these spiritual practices might seem to
align with their holistic view of well-being. Our findings suggest that incorporating
spiritual approaches, often seen as low-risk and socially accepted, could improve
app acceptability and provide a gateway to access stigmatized forms of support
(e.g., professional support). In addition, it provides room for plausible deniability

by framing the use of these apps around the need for spiritual healing, thereby
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protecting a user’s privacy and social image. It is noteworthy to mention that the
Saudi MoH formally recognize the regulated involvement of Raqis in clinical mental
healthcare as one of the patients’ rights in the KSA’s Mental Health Care Law [334],
as long as they are not interfering with the treatment plan [197, 334].

On the other hand, the integration of spiritual healers into mental health and
well-being apps is associated with some risks, as discussed by other participants.
This includes distracting those who need professional help from the support they
need and discouraging those individuals who prefer religion-free therapeutic support.
In addition, such integration could reinforce the prevalent weak faith stigma (i.e.,
attributing mental struggles to the weakness of faith). Developers targeting Saudi
audiences should benefit from our results in considering tensions and diverse needs,

ensuring inclusive, culturally sensitive design.

5.4.3.4 Supporting Individualistic Help-Seeking within a Collectivist
Society

Traditionally, Saudis rely on their families for guidance and support [197], except
for issues that stigmatize the family, such as mental concerns. This necessity
shifts the experience towards a more individualistic and covert approach, where
individuals seek mental support discreetly and without familial guidance to avoid
threatening their privacy or decency. In addition, the absence of formal guidance
for accessing mental well-being support [208], combined with the availability of
over 100 Arabic mental well-being apps in the Saudi app store alone (see Chapter
4)), each offering a diverse range of therapeutic strategies, further complicates
this process. There is a significant need for more explicit guidance to help users
navigate their independent mental support journey, from recognizing challenges
to accessing appropriate support.

Additionally, given the lack of guidance in this context, individuals tend to
rely on accreditation signals to determine the credibility of mental well-being apps,
preferring those accredited by a trusted party like MoH or NCMHP to ensure
trustworthiness and safety. However, our results indicated that existing Arabic

mental well-being apps extensively marketed the app’s credibility to the extent
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that they unintentionally created some seriousness and stigma around such apps
and their users. While existing apps used nonclinical and indirect branding names,
such as “Labayh” Iﬂ, and “Qareboon” ﬂ as non-stigmatizing branding names, they
mainly marketed their app with a focus on the licencing authority (MoH), experts’
involvement, and the use of clinical terms to support app credibility. This created a
misalignment between existing apps’ original goal of supporting accessibility and
engagement and users’ perception of such apps. This perception discourages the
targeted audience, general or preventive users, who might benefit from the app but

do not view their mental well-being needs as severe enough to use such a serious tool.

5.4.3.5 Considering Multilingualism as a Tool for Destigmatization

Despite Arabic being the official language in the KSA, our results surprisingly
revealed a preference among many participants to discuss mental health and well-
being topics in English. While the preference for English may initially seem
counterintuitive to cultural adaptation principles, it highlights a broader design
principle: considering language sensitivity and using culturally neutral language
or foreign terms can act as a method for “Destigmatization”, introducing the
notion of distance from culture. In detail, English was deliberately used by our
participants as a tool to separate mental health topics from their cultural contexts
(negative connotations), making them less personal or less stigmatizing. Additionally,
English might provide a sense of privacy, as it is less accessible to non-fluent family
members, usually parents. Our findings suggest that cultural adaptation in mental
well-being apps must go beyond mere linguistic translation. Developers should
deliberately consider the role of language in addressing stigma and fostering openness.
This approach may have broader implications for designing interventions in other

cultures with stigmatized concepts.

8In Saudi dialect, Labayh means your requests will be fulfilled and it is usually used with
special ones
9Arabic word means “we are close”
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5.5 Conclusion

This chapter presents the first examination of the perception and use of Arabic
mental well-being apps from the perspective of young Saudi women, revealing
the ways in which the social, religious, and cultural context of the KSA presents
unique opportunities and challenges. Through 20 interviews, our results reveal
that while privacy and anonymity enabled by apps lowered the barrier to seeking
support, the stigma attached to such apps, fear of being discovered, and insufficient
guidance posed challenges to their use. Additionally, online privacy is influenced
by adherence to religious and cultural norms, necessitating culturally sensitive
design. Our results further revealed that many locally developed apps were limited
to mere linguistic translation, resulting in content misaligned with Arab cultural
and religious identities, which hindered their adoption. In addition, local apps
overlooked local spiritual and social practices for mental well-being care, further
exacerbating the disconnect. We discuss these sociotechnical challenges and present
design considerations that incorporate the social context of use to support user
engagement. Further investigation is needed to expand our understanding and elicit
the design requirements and needs of young Saudi women to address the identified

challenges and inform the future design of Arabic well-being apps.
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Exploring Design Space of Future
Well-Being Apps: Co-design Workshops

This chapter explores design requirements and preferences for Arabic well-being
mobile apps targeting young Saudi women, focusing on addressing challenges
identified in chapter [5] Specifically, this chapter addresses our third research
question (see Section , RQ3: How can we re-design aspects of well-being apps in
Saudi Arabia to better support young Saudi women’s needs, through an understanding
of the barriers identified from addressing RQ1 and RQ2? To address this question,
we break it down into three sub-questions: RQ3.1: What are young Saudi women'’s
preferences and needs to support their engagement with well-being smartphone apps
in Saudi Arabia? RQ3.2: What aspects of apps can be re-designed to better support
the needs and barriers identified in RQ2? How can these aspects be redesigned?

To address these research questions, we begin by conducting a series of co-design
workshops (N=11) to gather design requirements directly from young Saudi women
(N=38), as detailed in Section[6.2.1] This resulted in a set of design requirements and
preferences, presented in Section [6.3] and a discussion of design recommendations

to inform the design of Arabic well-being apps, presented in Section [6.4]
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6.1 Motivation

Our findings in Chapter [5| indicate that while our target audience is interested in
using well-being apps to support their mental well-being, existing Arabic apps often
fall short in addressing cultural and religious sensitivities, thereby limiting their
adoption and effective use. This chapter aims to explore design insights to address

the challenges and misalignments identified in Chapter [5

6.2 Methods
6.2.1 Co-design Workshops

This study aims to understand young Saudi women’s needs and explore design
requirements and preferences to inform the design of mental well-being mobile
apps targeting young Saudi women. To achieve this, a series of IRB-approved
co-design workshops were conducted with a group of our targeted population (young
Saudi women) to centre the lived experiences, cultural contexts, and voices of an
often underserved and overlooked group. Co-design workshops are valuable tools
for creating designs that foster collaboration, encourage creative thinking, and
ensure that the final product or service truly meets the users’ needs [264} [265].
A co-design approach was chosen to early involve our targeted end users in joint
design workshops and elicit their perspectives and design needs directly from them
to ensure that the final product truly meets their users’ needs [264, 265].

Co-design workshops were used not only as a means to gather user input, but also
as a space for young Saudi women to collaboratively ideate and generate potential
solutions to the mental well-being challenges they face. This method aligns with
literature emphasizing co-design as a pathway to empowerment, particularly when
working with marginalized communities [371} |372]. By grounding the design process
in participants’ actual needs and cultural realities, this approach supports the
development of implementable and culturally sensitive solutions.

Findings from our previous studies, including existing Arabic mental well-being

apps identified in Chapter [4] and users’ perspectives investigated in Chapter [5]
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have been used to inform our co-design materials. A number of HCI methods
were employed to facilitate the workshop activities. This includes personas [249)
373], radar design activities [374], the How Might We (HMW) design thinking
method [250], and storyboarding [249]. Personas are rich descriptions of typical
users of the system under development that are realistic rather than idealized
[249]. Persona usually represents a synthesis from a number of actual users who
have been involved in the data collection phase. Personas describe the user goals,
challenges, behaviours, needs and other contextual information to help researchers
and designers understand their target users and build empathy towards them.
Storyboarding is a “series of screen sketches or a series of scenes showing how a user
can perform a task using an interactive device” [249|. It involves creating a sequence
of sketches or drawings that depict different stages of a user’s interaction with the
system, from initial engagement to completion of tasks or goals. Storyboarding
helps designers and developers understand user behavior, needs, and expectations
in a narrative format, facilitating the design process. This benefits the design by
fostering shared understanding, uncovering potential problems in the user flow,
and generating creative ideas for improvement. By seeing the full story, users can
identify areas where the solution might feel challenging or confusing, ultimately
leading to more engaging designs. In addition, design thinking methods such as
radar design activities [374] and the How Might We (HMW) design thinking method
[250] were employed to help users articulate users’ challenges and generate ideas to
address the identified challenges and needs. Experts from our professional network,
involving HCI researchers, were consulted to ensure that the practical aspects of
our planned co-design activities were feasible. The study methodology is described

in detail in the following sub-sections.

6.2.1.1 Developing Personas

In sensitive HCI research [168, 286, 375, personas were used to encourage partici-
pants to discuss sensitive topics, such as mental well-being, with lower fears about

disclosing personal information, especially in group discussions. To this end, five
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data-driven personas were designed to embody different challenges identified in
our interview findings (in Chapter |5, including the stigma attached to existing
apps, fear of being discovered, insufficient guidance, and religious and cultural
concerns. Each persona was characterized by a main goal and presented with a
related scenario, behaviours, and frustrations to help build a common understanding
and empathy towards them among our participants. Grounded in value-sensitive
design (VSD) principles, personas also reflected direct and indirect stakeholders,
key values, and value tensions, all derived from our interview study (see Chapter [5)).
Personas were centred around 5 main concepts: fear of family conflict around
seeking mental support (persona “Hend”, see Figure, fear of social and structural
stigma (persona “Sumaiah”, see Figure , self-stigma and seriousness concerns
(persona “Sarah”; see Figure , religious and cultural concerns (persona “Norah”,
see Figure , and need for self-help tools (persona “Leena”, see Figure .
While designing the appearance of our created women persons, different practices
and interpretations of the veil were considered to reflect the local Saudi context.
This includes a woman fully covered except for her eyes “Nigab”, a woman fully
covered except for her face “Hijab”, and a woman fully covered except for the upper
half of her face, wearing a face mask instead of the Nigab, representing a recently

adopted style following the COVID-19 pandemic [203].

Goal Behaviours

Seeking professional mental support discreetly to cope
with stress.

« Downloading and deleting "Qareeboon”
and “Labayh” apps regularly

« Turning-off apps notifications

+ Using only text messages to get mental
support

Scenario Frustration

Hend (23)

Computer Science
undergraduate student

Figure 6.1: Persona “Hend” - fear of family conflict around seeking mental support

I'm going through a tough time and need some mental
support, but | do not want my family to be worried. So,
I've been trying to find help online, but | keep
downloading and deleting apps because I'm worried
someone at home might notice them. I'm only using
text support, not voice, to make sure it stays secret. It's
not that I'm embarrassed about needing help; I just
don't want my parents to find out. You know! It is about
family problems should stay at home. | feel stuck
between needing help and worrying about being
burden on my family.

- Downloading and deleting the app is

frustrating

- Text consultations are not enough and

need more support

« Fears of family conflict if noticing the

app or know about seeking support
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Goal Behaviours
Seeking mental help and talking openly without + Looking for platforms that can't identify
worrying about how others might react or what who lam

consequences might happen

Scenario Frustration

I'm going through a tough time and need emotional + Founded platforms require a mobile
support, but I'm worried about how others may react number for registration, and a mobile
toward me if they find out. | do not want to be seen as number is linked to the national profile,
"sick" or "weak". I'm also worried about what it might and known to contacts

Sumaiah (24)

mean for my family's reputation. What if people start
disrespecting my family because they know I'm seeking
help? And what if the person helping me knows my
family and discovers our issues through me? There will
be consequences anyway. | don't want to bring shame
to my family or risk my job or future marriage chances.

Business Administration
postgraduate student

Figure 6.2: Persona “Sumaiah” - fear of social and structural stigma

Goal Behaviours
Getting emotional support to stay calm and focused, - Looking for apps to get emotional
without a patient-like feeling. support and guidance on coping
strategies

Scenario Frustration
I'm dealing with everyday stress, you know, from family - Existing apps sound formal or serious
conflicts and schoolwork, and | need emotional support for someone who is just looking for
to stay calm and focused. | found some apps and everyday guidance or a place to vent
downloaded Labayh. It offers various services like

Sarah (20) consultations, educational courses, meditation, and
community support, but | was confused, as everywhere,

Urban Planning the app mentioned something like certified clinicians

undergraduate student and MoH accreditation... Actually, | am not mentally ill, |

just need a space to vent and get some guidance. So, |
deleted it, but | could not find an alternative.

Figure 6.3: Persona “Sarah” - self-stigma and seriousness concerns

6.2.1.2 Recruitment and Sampling

Participants have been recruited using a combination of social media posts, snowball
sampling, and emails to participants from our interview study who are interested in
well-being promotion and agreed to be contacted in future studies. Participants were
recruited according to the following inclusion criteria: Saudi woman aged between
18 and 25 years, speaks Arabic as a native language, a student attending a university
in the KSA (or recently graduated), owns a smartphone, has regular access to the
internet and an email account, is not diagnosed with severe mental disorders or

taking medication for mental disorders (based on participants’ self-report), and
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Goal Behaviours
More engagement and interaction during online mental «+ Turning the camera off during the
well-being sessions without worrying about my online session

religious and cultural values.

Scenario Frustration
I'm seeking help online for my mental well-being, and + The conflict between the idea that
the specialist suggested | turn on my camera for better turning the camera on will support the
comnmunication, but I'm hesitant. | am "Munagabah". interaction and outcomes, and the
I'm worried about my face being seen in any way, either misalignment with the religious and
Norah (19) technically, by someone accessing our session or from cultural values
the professional side, like someone around them. Even
Business Administration though | understand it would help, I'm uncomfortable

undergraduate student with the idea. If turning on the camera is required, |

might stop seeking online help altogether. It also feels
awkward to wear a nigab and have the camera on,
especially if someone passes by me.

Figure 6.4: Persona “Norah” - religious and cultural concerns

Goal Behaviours

Learning about mental health and practice some » Downloaded “Labayh” and checked the
personalized coping skills in an interactive way without self-help strategies

relying on any human support (e.g., professionals or - Downloaded some self-help English
peers) mental health apps for meditation and

affirmation practices

Scenario Frustration
| do not want to have a connection with anyone online, | + Don't know what | am struggling with
prefer to handle my problems on my own, but | do not exactly
know where to start, like what am | experiencing? what + Don'tknow what strategies | should
should I look for? Which practices try first? this kind of practice

Leena (21) guidance... | want to have some apps that teach me - No guidance was provided by the app
how to cope with mental struggles or give me some «+ English apps were built based on

Law techniques or coping practices that fit my mental status Western values which is not aligned
Undergraduate student and cultural background. with my religious and social values

Figure 6.5: Persona “Leena” - need for self-help tools

has experience or interest in using digital tools for managing and promoting their
mental well-being. All interested individuals were provided with the information
sheet and underwent a pre-screening survey to ensure they met the inclusion criteria.
Participants who met the inclusion criteria and were interested in taking part in
our study were asked to agree to the terms of the study through a consent form.
Upon consenting to participate, participants were asked to provide their contact
details, basic demographic information, and the mental well-being apps they have
used. Participants were not compensated for taking part in the study. In alignment
with related co-design studies , , , our final sample involved 38 young

Saudi women participants. 15 participants (40%) reported previous use of Arabic
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well-being apps. Participant demographics are illustrated in Table [6.1]

6.2.1.3 Procedures

All co-design workshops were conducted online using Microsoft Teams between
May 2024 and July 2024, and audio was recorded with participants’ consent. To
support their participation and discussion, ensuring that every participant had
the opportunity to express their perspectives, we conducted multiple separate
workshops (N=11) with different small participant groups (2-4). In addition, to
support participants’ openness, participants were given the choice of conducting
an individual workshop, and 1 participant went with this choice. The two-hour co-
design workshops involved a number of activities, as described below. Miro’s online
whiteboard platform was used to present workshop activities to our participants
and collect their perspectives.

Activity 1: Familiarization with Popular Arabic Mental Well-Being Apps (15
minutes). Participants were presented with seven popular Arabic mental well-
being mobile apps publicly available on the Saudi app store in order to familiarize
them with existing services and features. The seven presented apps were adopted
from our user interviews study presented in Chapter 5] Then, participants were
asked to elicit some positive and negative points about the presented apps. The
goal of this activity is to establish a common understanding of what apps and
features already exist, as well as to give participants the opportunity to familiarize
themselves with the Miro environment.

Activity 2: Persona Immersion (10 minutes). The goal of this activity is
to familiarize participants with the challenges of existing mental well-being apps
and to help them understand the difficulties experienced by women from the same
target group. Participants were asked to explore the built personas, illustrated
in and work through the scenario from the perspective of the persona.
Participants also had the option of creating their own persona if they felt that
the provided personas did not reflect their challenges or needs (see Figure

in the appendix). Then, participants were asked to pick 1-2 personas to focus



6. Exploring Design Space of Future Well-Being Apps: Co-design Workshops 110

Service : a
—

on during the session. The personas allow participants to explore and discuss

Figure 6.6: Radar activity

sensitive topics from the perspective of other young women. The personas are
illustrated in Figures 6.3 6.4, and

Activity 3: Articulating Challenges and Needs (25 minutes). Radar design
activity used to help participants articulate and rank their challenges, values
and needs in regard to mental well-being apps. In particular, participants were
encouraged to think of challenges and needs in relation to 4 empirically informed
concepts (self, family, society, and service provision/provider), considering the
provided personas besides their own experiences. Participants were also asked
to prioritize their inputs into three categories: primary, secondary, and tertiary.
Our radar activity is illustrated in Figure [6.6]

Activity 4: Ideation (25 minutes). The How Might We (HMW) design thinking
method was used to help participants generate ideas for how to better meet
their identified primary needs (defined in the Radar activity). It helps them to shift
their focus from the problem to the opportunity or solution and to start thinking
about ways to address identified challenges and needs. Participants were then
asked to categorize and discuss the generated ideas. Then, participants were asked

to provide more details about implementing their primary ideas by considering
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various concepts, including user identification, type of support, data collection,
engagement support, values conflict, etc.

Activity 5: Storyboarding (20 minutes). The last activity in the workshop was
storyboarding. The aim of this activity is to refine the work of the previous ideation
activity by asking participants to further appraise and contextualize their proposed
features and services. Participants were asked to complete a storyboard using the
chosen persona from the second activity, who was experiencing challenges from the
third activity and will use the proposed apps and features in the fourth activity to
overcome challenges identified in the third activity. In particular, participants were
asked to think of various points (derived from group discussions and related work
[378]), such as the proposed app’s name, a description of the app’s features, when
and where to use the app, and points that foster and/or hinder engagement with
the proposed app. By seeing the full story, participants can identify areas where
the proposed solution might feel challenging or confusing, ultimately leading to

more engaging designs. The storyboard activity is shown in Figure [6.7]

There was a character called She learned about a mental She chose it because ... This app allowed her to ...
well-being app named ...

She usually use the app She continued using the app But things bothered her
when because the app ... while using the app
suchas ...

—_— and usually at —_— —_—

Figure 6.7: Storyboarding activity
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6.2.1.4 Analysis

The data collected from our 11 workshops consisted of articulated challenges,
brainstormed ideas, generated storyboards, and audio recordings were manually
transcribed and translated to English by the main researcher. The data were
analyzed using codebook TA [271], described in Section [3.4.2.1] After data
familiarization, initial codes were generated by the main researcher, capturing
the key needs of young Saudi women and mainly various design features and
elements proposed by our participants. Then, initial codes were grouped into
candidate categories. Identified codes and categories were then discussed, combined,
and refined via team discussions. Themes were iteratively refined to capture

proposed design considerations.

6.2.1.5 Sensitivity and Ethical Considerations

The sensitivity of mental health and well-being topics in Saudi society, along
with privacy concerns around discussing personal experiences and opinions with
strangers, may have limited both participation and the depth of discussions [218|
236]. Recognizing these challenges, we considered several steps in our research
protocols to ensure these topics were addressed while safeguarding participants’

privacy and safety.

o Recruitment: While restricting recruitment to participants who are already
users of local mental well-being apps could enhance the quality of ideation
input, we recognize the sensitivity surrounding the acknowledgement of using
mental health and well-being apps, as it is often associated with stigmatized
mental health disorders. Admitting knowledge of or usage of such apps may
pose personal and social risks for participants, limiting their participation.
Therefore, we adjusted our protocol to include participants who are both
users of or interested in using mental well-being technologies to mitigate this

risk.
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o Data collection/open discussion of sensitive topics: To maximize inclusion
and accessibility, we designed our co-design workshops to be conducted online
to maintain a degree of privacy. In addition, reported methods in Saudi
qualitative literature were considered to support our participants’ openness
[201} 218, [358]. This includes allowing participants (all women) to turn off
their cameras during the workshops to mask their identity during the co-design
workshop to maintain a degree of privacy and provide freedom from perceived
judgment. In addition, to provide some sense of anonymity, we generated
random names for each participant and sent them to participants in advance
to be used during the online sessions (similar to related work [162]). To
build rapport with participants, the workshop moderator kept her camera on
and started the sessions by introducing herself as a Saudi woman researcher
interested in digital mental well-being support. Participants were also clearly
reminded of their rights, including how their data would be anonymized and

managed, as well as their right to withdraw from the study at any time.

6.3 Results

6.3.1 General Overview on Perceptions and Experiences
with Existing Mental Well-being Apps

During Activity 1, participants discussed their perceptions and experiences with
existing mental well-being apps, highlighting features they found useful and the
challenges they encountered. Aligned with our previous findings in user interviews,
most participants (N=20) valued service accessibility, especially access to professional
support privately within Labayh and MindTales apps, where the stigma around
seeking professional support is significantly high in the KSA. For instance, P22
mentioned that “At hand solution so you don’t need to go through the hassle of
travelling and ensure greater privacy... Privacy, meaning that some women may
be afraid that someone might know they are seeking mental support from centers,

but with the phone, no one would be aware of it.” Some participants (P3, P11, P19,
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Table 6.1: Young Women Participants Demographics (* indicates that participants from
the interview study who joined the co-design workshops)

ID Age Major Used Arabic Mental Well-Being Apps
P1 23 Information Technology None

P2 23 Information Technology None

P3* 24  Computer Science Qareboon [49], Labayh [314], Tawkeedat [354]
P4 19  Information Technology None

P5 20  Industrial Engineering Labayh [314], Calm [69)

P6 19  Information Technology None

P7* 18  Computer Science Labayh [314], Tawkeedat [354]
P8 * 18  Computer Science Labayh [314], MindTales [353]
P9 24 Information Technology None

P10 19 Computer Science None

P11 * 20  Electrical Communications Engineering Labayh [314], MindTales [353]
P12 19  Information Technology None

P13 24  Computer Science Labayh [314]

P14 22 Computer Science None

P15 19 Artificial Intelligence None

P16 23  Computer Science Labayh [314]

P17 22 Law and Political Sciences Labayh [314]

P18 * 23  Computer Science Labayh [314], Tuhoon [360]
P19* 23  Computer Science Labayh [314], MindTales |353], Tuhoon [360]
P20 21 Information Technology Labayh [314]

P21 18  Computer Science None

P22 20 Programming and Database None

P23 25  Business Administration Labayh [314]

P24 22 Social Care None

P25 19  Information Technology None

P26 18  Information Systems None

P27 24  Information Technology Labayh [314]

P28 20  Nutrition Labayh [314]

P29 18  Information Technology None

P30 23 Computer Science None

P31 22 Information Systems None

P32 23 Information Technology None

P33 18  Information Technology None

P34 24 Information Technology None

P35 19  Computer Science None

P36 21  Information Technology None

P37 19  Information Technology None

P38 18  Information Technology Labayh [314]
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P20, P25, P27) further appreciated the instant professional support provided by the
Labayh app. In addition, anonymity was highly valued by many participants (P8,
P11, P12, P16, P17, P28, P31, P32) and seen as a main motivator for using apps.
For instance, P12 said, “Labayh app — high client privacy, where the person’s identity
is kept anonymous.” In addition to accessing professional support, participants
also valued other employed strategies, including self-help tools (P6, P11, P15, P26,
P28, P32, P34, P37, P38), particularly those provided by the MindTales app. For
instance, P15 said, “MindTales app — the concept of self-care is wonderful; some
people feel stressed with specialists and prefer self-treatment.” Participants further
discussed their interest and experience with other employed strategies, such as
educational content (P2, P4, P11, P12, P19), meditation and relaxation practices
(P5, P23, P29, P31, P32, P35, P37), community and peer support (P2, P3, P11, P17,
P26), and the option of family involvement in the consultation sessions, specifically
in the Labayh app (P3, P15, P16, P35, P37). Other discussed strategies included
assessment scales (P2, P7, P11, P19), affirmation (P29, P31), setting goals and
journaling practices (P11). Reflecting the Muslim context, some participants (P6,
P25, P29, P31) expressed interest in faith-integrated mental well-being apps. For
instance, P29 mentioned that “Roquia app helps with mental peace.” In regard
to app credibility, some participants (P17, P26, P27, P28, P34) discussed their
preference for apps to be certified by local authorities such as the Saudi Ministry
of Health. In addition, some participants (P14, P15, P16, P17, P25, P35, P36)
valued the Qareeboon app for providing free consultations.

When it comes to challenges with existing mental well-being apps, participants
reported several challenges, including high costs, privacy concerns, security risks,
service limitations, content misalignment, and platform compatibility issues. Many
(N=16) highlighted the high cost of services, particularly in the Labayh app.
For instance, P3 said, “The session cost for Labayh is high.” Privacy concerns
were also prevalent, as some (P14, P18, P19, P32, P38) were worried about re-
identification through traceable information such as mobile numbers and payment

credentials, with P32 noting that “Qareeboon App is accessible only via mobile
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number.” Security risks, including data breaches (P14, P31), hacking (P13), and
viruses (P10), raised concerns about potential leaks of personal information and
unauthorized eavesdropping. Participants also identified service-related limitations
such as “high pressure on Qareeboon” (P3), “lack of follow-up after sessions”
(P13, P17, P36, P38), “limited session times” (P17, P30), and “the restriction
of specialists to the Arab region in the Labayh app” (P37). Some (P7, P15)
experienced a misalignment between the app content and their personal background
and cultural values. For example, P7 stated that “Tawkeedat (Affirmations) app:
the phrases did not touch me.” Additionally, the absence of interactivity and reward
features in apps like Mental Health and Nafas (P3, P8) was seen as a limitation.
Some concerns were also raised regarding the integration of religious aspects into
digital mental well-being support, with some (P3, P5) expressing hesitation, such
as Pb expressing concern about promoting “relying solely on religious Ruqyah.”
Furthermore, some participants (P4, P26, P28, P29, P35, P37) emphasized the
need for cross-platform functionality, as certain apps, such as Mental Health and
Ruqyah, were restricted to a single platform, limiting accessibility. P11 further
expressed the issue of receiving “too many notifications” from the Labayh app,

which raises privacy and stigma concerns.

6.3.2 Autonomy in Using Apps Discreetly and Maintaining
Contextual Integrity

6.3.2.1 Managing Anonymity on Multi-Levels

Most participants emphasized the importance of maintaining anonymity at multiple
levels, including remaining anonymous to both app providers and care providers.
Participants noted that while many existing apps allow users to maintain a degree
of anonymity when interacting with professionals and peers, they still lack complete
anonymity (see Theme 6 in Table . This includes the ability to browse
resources within the app without leaving identifiable traces, as most apps
require registration for access. For instance, P9 said “No one in the world should

know that you entered this app; It’s like when you enter TikTok without an account,
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Just watching, and no one knows who is watching.” Many participants (N=10)
further highlighted that creating an account for in-app interaction should not
collect any identifiable info such as a national ID or traceable info such as phone
number and Email. In response to the authentication process, participants
suggested a number of techniques. This includes using credible non-local third
parties. For instance, P5 explained “It could be linked to apps like Telegram,
where the login is done using their authentication system. Telegram acts as
the intermediary, as its encryption is more reliable and it is not linked to the
Saudi Ministry of Health.” In addition, P24 suggested using device identifiers
to manage authentication and mitigate behaviours of having multiple accounts.
Some participants (P11, P13, P18) further discussed considerations to access paid
services such as professional consultations without compromising anonymity. This
includes incorporating blockchain-based payment methods, such as NFTs (non-
fungible tokens)(P13), and offering prepaid options, such as digital gift cards (P11).
In addition, P3 highlighted the need for obtaining the national health discount for
Saudi citizens without compromising anonymity by authenticating their identity

with an external local third party such as Nafath []]

6.3.2.2 Enabling Plausible Deniability and Backing Out Anytime

Participants emphasized the importance of maintaining control over their per-
sonal data and ensuring privacy when using mental well-being apps. This includes
features allowing users to review, delete, and manage collected data, such as the
ability to erase counselling sessions and associated information. Additionally, control
over data storage was a priority, with participants advocating for the ability to
choose their preferred storage location for specific data, whether online or on a
local device. Furthermore, participants (P19, P26, P31, P32) emphasized the
need for a clear policy and explicit user consent for each external data access
request to ensure transparency and user autonomy. For instance, P31 suggested

“Implementing restrictions on access to private information by public and private

INafath is a local app that allows unified central access to all local service providers in the
KSA by verifying the user’s identity
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entities, for example, with a code that allows access only through me.” Additionally,
many participants suggested mechanisms that provide plausible deniability when
accessing sensitive services such as professional support. This includes implementing
a configurable app interface that allows users to customize the app interface and
hide sub-categories or support features, ensuring sensitive content is not immediately
visible. Additionally, P9 proposed a feature that resets the app after each use,
where “every time a client logs into the app, it should appear as if it is their first
time using it.” P38 suggested offering a website version alongside the app to
help users choose the most convenient option, reducing the need to repeatedly
download and delete the app, as they experienced. Providing external access to
support, such as phone calls unlinked to the app, was also recommended by P3 to
minimize traces. Furthermore, participants suggested implementing immediate
exit mechanisms for sensitive resources such as counselling sessions. For example,
P3 suggested implementing a ‘quick escape’ button that closes the app when needed
(e.g., in the presence of a family member) and either exits to the home screen or

opens another app, such as Teams, ensuring swift and discreet transitions.

6.3.2.3 Managing Direct and Indirect App Visibility

Participants emphasized the importance of managing app visibility to ensure privacy
from family members and others who might recognize the app purpose (see Theme
5 in Table . For instance, P32 said, “The lack of family support requires
hiding the app from them and fearing their reaction if they find out.” They further
suggested a number of features to hide the app, such as making it “invisible
on the home screen” (P3, P7, P18, P29, P35) and accessible only by “lyping a
specific code in the search bar,” (P7). Customization of the app’s appearance
was also highlighted, with participants (P2, P3) recommending options to reduce
its recognizability, such as the ability to rename the app, change its logo or icon,
or disguise it as another type of app, like a game. For instance, P3 said “The
ability to change the app icon for a popular app like Labayh to make it look like a
game.” Participants (P2, P3, P7, P12, P29, P35, P37) also highlighted the need for
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detailed control over notifications, including their content, visibility, location,
and time restrictions. For example, P7 suggested notifications should be restricted
to a ringtone without visible content when outside the app, while P3 recommended
replacing explicit messages like “You have an appointment with Dr. [Name]”
with coded alternatives such as “You have a work appointment.” Additionally, P2
emphasized ensuring notification content does not reveal mental health and well-
being topics and advocated for unlinking notifications from the app itself. While P3
proposed allowing location-based notifications (e.g., “limiting notifications to appear
only at home”), P2 raised concerns about the security risks of location tracking,
stating, “Recording the location to display notifications at home threatens security
by potentially collecting information and identifying my household.” Participants
also advocated for a privacy-preserving by default approach, where receiving
notifications is disabled by default, ensuring user privacy is prioritized from the
outset. To maintain user adherence without relying on notifications, P12 suggested

implementing features like streaks, where users are rewarded for daily logins.

6.3.2.4 Considering Less-Stigmatizing Design and Branding

Participants also emphasized the importance of designing and branding the app
in a way that reduces stigma and promotes engagement. They suggested de-
emphasizing the focus on sensitive support services (e.g., therapist involve-
ment) and promoting general use by positioning the app as a general guidance
tool rather than exclusively addressing medical conditions. For instance, P23
suggested “Placing ads clarifying that the app is generally intended for guidance and
not just medical conditions.” Using informal, non-diagnostic and inclusive
language was also suggested to mitigate self-stigma and foster engagement. For
instance, P28 said “Using friendly titles for individuals so they do not feel labelled
as (patients).” Additionally, creating a dedicated sub-application focused on mental
well-being was proposed to make the app less intimidating for users seeking lifestyle

and general guidance (P23).
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6.3.3 Considering Islamic and Arab Privacy Values in De-
sign

Designing mental well-being apps to align with Islamic principles of privacy (protect-
ing Awrah and Hurmah as defined in Section requires enabling user autonomy
in determining communication modalities, managing visual representation, and
safeguarding identifiable information while interacting with professionals or peers
online. To align with protecting Awrah, participants emphasized supporting
concealing visual identity to maintain religious values of face-covering alongside
supporting self-disclosure. Suggestions included implementing technologies like “Al-
powered masks” (P3) and “Bitmoji” features (P7, P8) to display emotions without
revealing faces. For instance, P3 proposed “Using AR face masks to show facial
reactions while concealing facial identity.” However, some participants expressed
concerns about these methods conflicting with religious and cultural norms. For
instance, P2 expressed caution, stating, “Since I wear a niqab, I'm afraid that
somehow it might go wrong with the AI mask, and my face might show!” In addition,
P2 expressed “It doesn’t suit our society! The client sees themselves as a character
on the screen during the session and talking,” which might “reduce the seriousness
of the interaction,” as noted by P1. Alternative approaches were proposed to convey
emotions without risking participants’ privacy, such as emotion detection through
AT (P19, P26) or NLP and ML analysis to bypass the need for visual or audio input
(P2). For instance, P26 said “There could be a technology that detects a person’s
emotions through their face without opening the camera to the therapist themselves.”

Further measures to align with protecting Hurmah included disabling screen-
shot capabilities during sessions (P3) to safeguard privacy and prevent misuse, as
well as managing sound settings to restrict audio from playing on the device’s speaker
(P24). Additionally, participants recommended masking service providers’ reactions
during sessions to promote a judgment-free environment (P1, P11). In addition,
providing detailed information about service providers was also suggested to
alleviate concerns of being recognized by encountering known individuals or familial

connections, which could potentially risk users’ or their families’ reputations (P24).
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6.3.4 Empowering Autonomy and Competence in Navigat-
ing Individualistic Experiences

Many participants (N=14) (see Theme 1 in Table identified several challenges,
such as a lack of understanding of their emotions, feelings of being lost and
overwhelmed by the abundance of content, paired with poor guidance within
existing tools. For instance, P37 noted, “Feeling lost and unable to determine
what I need,” and P27 said, “The Qareeboon app is hard to use due to the large
amount of provided content [with no guidance].” P3 also reported that “But with
apps, they just provide information, and I have to start searching based on my own
experience; If I go to a specialist, they will guide me on the right path instead of
me wandering aimlessly—I"ve already wandered enough.” However, fear of stigma
and judgement made participants reluctant to seek guidance from professionals
and prefer tools that protect privacy and enable independent problem-solving. For
instance, P37 said, “Preferring to solve problems independently without involving
others, as it threatens [their] privacy and how others perceive [them],” and P27
said, “The therapeutic programmes in Labayh are not self-care because they involve
a psychologist for follow-up.”

To address these issues, participants proposed incorporating Al to support
users in initiating and navigating their self-help journey. This includes helping
users to understand the source of their struggles, as P6 suggested, “Personal
exploration of the causes of mental challenges.” In addition, suggesting coping
strategies tailored to users’ concerns, as explained by P8, “If I go in and talk
about what’s bothering me, based on what I say, it can give me solutions for them
[...], suggestions on things someone can do to improve their mental well-being, like
religious activities, exercise, or any solutions that could help.” Beyond offering coping
strategies, participants also highlighted the need for Al to guide users in selecting
the most suitable approaches from the suggested coping strategies. For instance,
P23 said, “Providing questions to help the user determine the suitable strategies
and type of support with the assistance of AL” P22 and P25 further emphasized

the role of Al in fostering the self-awareness process through an Al-powered virtual
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mental health specialist (P25) and anonymized data-driven AI support. P22
proposed “Al can assist us by using previous strategies conducted on individuals
who have recovered from the problem I am experiencing, without revealing their
sensitive data to me.” Al was also seen as a tool for fostering growth and improving
engagement and motivation by providing interactive feedback on completed tasks
(P17, P23). For instance, P17 said, “It [the Mental Health app] would be better
if they used Al, because it would respond to your situation and give you solutions
or feedback based on it. Fven if it doesn’t provide a direct solution, just the fact
that you say something and someone interacts with it—positively, negatively, or
even neutrally—it makes you feel like someone is engaging with you.” In addition,
AT could fulfil the need for reassuring and empathetic dialogue, as explained
by P3 “Sometimes I get that need for some relieving/reassuring speech, no matter
from whom. For this scenario, I may use ChatGPT.” Al-based solutions were
also discussed to improve service accessibility, ensuring 24 /7 availability (P6, P7,
P12, P18), where mental well-being struggles can be transient, requiring timely
reassurance. For instance, P7 said “The thing I like most about Al is that it
responds at the same moment; that is why we talk and interact with it, as when
you face a problem, it is temporary, and you need immediate help.” Additionally,
AT can serve as a private, judgement-free space for venting for those hesitant
to open up, allowing users to share their emotions and thoughts without fear of
judgement or breaches of confidentiality. For instance, P28 suggested implementing
a “Self-treat” tool where “she can communicate with a bot and can talk more freely.”
P25 also mentioned that “By privacy I mean that the assistance should come from
a virtual assistant or program that one can interact with freely without feeling
embarrassed”. Others (P3, P16) emphasized the widespread preference for Al-driven
communication, suggesting that a mental well-being-specific Al system could be
transformative for many users who already turn to general Al models for emotional
support. For instance, P16 said “There are many more people, way more than

you can imagine, who prefer communicating with apps—even reqular GPT—just
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to vent. So, imagine if there were a GPT specifically for mental health, it would

be a huge, huge thing. It would be a big leap for them.”

6.3.5 Normalizing Seeking Mental Support

Participants emphasized the significance of normalizing mental health and well-
being support through intentional app design and strategic advocacy initiatives.
This includes leveraging data-driven insights on the current landscape of help-
seeking behaviours, such as publishing the number of users of mental well-being
apps (P1) and highlighting prevalent issues across different age groups to promote
community and parental support (P8). In addition, reframing mental well-being
challenges as common, potentially temporary, and manageable was recommended.
For instance, P31 emphasized, “clarifying that people are increasingly vulnerable
to problems nowadays,... They need someone to talk to in order to overcome these
challenges; This helps identify the problem and fix it, which strengthens one’s
personality.” Similarly, P13 suggested using positive language, such as referring to
individuals undergoing psychological support as “brave.” P29 further emphasized
empowering users through motivational messages within the app, encouraging them
to disregard social judgment and focus on personal recovery. Participants further
highlighted the importance of both technical and non-technical approaches for
advocacy. Suggestions included social media campaigns (P1, P5, P23, P25), app-
based awareness messages (P5, P8, P15), and personal storytelling of individuals
living with mental health conditions on platforms like YouTube (P6). Community
workshops in schools and other venues were also suggested (P14), along with family-
focused education and awareness services, such as bi-sessions with professionals that
include parents, to improve their understanding and support (P27, P3). Participants
also noted the need to manage the potential for individuals to over-self-identify
with mental health symptoms due to excessive exposure to mental health education,

emphasizing a balanced and measured approach.
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6.4 Discussion

We propose five empirically and theoretically informed design recommendations
in Section to support the adoption and engagement with well-being apps
among young women: (1) considering local interpretation of privacy, (2)
considering collectivist values and Arab identity, (3) considering religious
beliefs and practices, (4) supporting individualistic help-seeking within
a collectivist society, and (5) design for change: less-stigmatizing and
normalizing help-seeking. Detailed list of design recommendations is presented
in Table [6.2] We further discuss these proposed recommendations in terms of the
underpinning theory (SDT) (Section and in relation to similar HCI research
within stigmatized contexts (Section [6.4.3).

6.4.1 Design Recommendations

Drawing on empirical insights from our interviews and co-design workshops shown
in Figure [6.8] we propose five key design recommendations, each accompanied by

implementable design requirements, as illustrated in Table
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Table 6.2: Detailed list of design recommendations

Design Recommenda-
tions

Requirements

Detailed Requirements

(1) Considering
Local
Interpretation of
Privacy

Ability to conceal users’
visual identity

Allowing users to choose communication modalities:
text, voice, video (from the professional side or both
sides)

Allowing users to interact visually while concealing
facial identity through AI masks and Bitmoji features

Allowing users to interact effectively while concealing
their facial identity by detecting emotions automati-
cally

Allowing users to interact visually without threat-
ening cultural and religious values by disabling the
screenshot feature

Ability to mask
providers’ reactions

service

Allowing users to conceal the specialist’s expressions
while maintaining visual interactions

Ability to control
transparency and address
trust issues

Allowing users to access full information about the
support providers to maintain fear of being recognized

Allowing users to manage the sound accessibility from
both sides

Ability to manage
anonymity between users
and app
providers/operators

Allowing users to browse the app without leaving a
trace

Allowing users to receive support without providing
identifiable or traceable information

Allowing users to perform authentication without
compromising complete anonymity

Allowing users to access paid services without com-
promising complete anonymity

Allowing users to benefit from national health dis-
counts without compromising anonymity

Using encryption and high-standard security methods

Ability to manage
anonymity between users
and care providers

Allowing users to use pseudonyms during professional
and peer support

Allowing users to use pseudonyms to access self-help
and self-report materials

Allowing users to modify clients’ voice tone

Controlling data access
and ability to back out
anytime

Allowing users to browse collected data and delete
specific data (e.g., counselling sessions and associated
info)

Allowing users to give consent for each external data
access request

Allowing users to specify preferred data storage for
specific data (online or local device)

Providing room for
plausible deniability of
accessing sensitive
support services

Allowing users to configure the app interface and hide
sub-categories/support within the app

Allowing users to reset the app after each use

Allowing users to access services through a website
version

Allowing users to access help from outside the app,
such as calls not linked to the app

Allowing users to exit sensitive support immediately
via exit mechanisms (e.g., quick escape button)
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Managing direct and
indirect app visibility

Allowing users to hide the app

Allowing users to customize the app’s appearance
(icon, name)

Allowing users to configure notifications settings in
detail (content, visibility, location and time restric-
tions)

Allowing users to maintain adherence without using
notifications (e.g., streak)

Not receiving notifications is the default option

(2) Considering
Collectivist Values
and Arab Identity

Providing content aligned
with collectivist values

Incorporating group-oriented PPIs (e.g., compassion,
acts of kindness, writing gratitude letters)

Considering family and community-oriented messag-
ing

Providing content aligned
with or inherited from Arab
values

Incorporating culturally relevant metaphors and ex-
amples, such as Arabic proverbs, tailored to users’
mood and situations

(3) Considering
Religious Beliefs
and Practices

Providing content aligned
with or inherited from
Islamic beliefs

Providing gratitude, affirmation and motivational
phrases that align with Islamic values

Incorporating relevant Islamic motivational and com-
forting content, such as verses from the Qur’an or
hadiths, tailored to users’ mood and presenting issues

Incorporating Islamic concepts and cognitive refram-
ing (e.g., Sabr, Tawakkul, etc.)

Adapting mindfulness practices to be compliant with
Islamic values

Offering spiritual healing
practices as an option

Offering access to “Ruqyah” materials

Offering a means to contact faith/spiritual healers

Offering access to religion-free support

(4) Supporting
Individualistic
Help-Seeking
within a
Collectivist
Society

Incorporating Al to
support users starting and
navigating their self-help
journey

Helping users to start and navigate the self-awareness
process

Guiding users on suitable skills/strategies

Providing constructive feedback on users’ performed
tasks

Providing access to instant support 24/7

Provide a private and non-judgmental space for
venting

Incorporating credible non-
clinical accreditations

Regulating by local trusted and non-clinical parties

(5) Design for
Change:
Less-Stigmatizing
and Normalizing
Help-Seeking

Considering
less-stigmatizing design
and language

De-emphasizing the focus on sensitive support ser-
vices while designing and branding the app

Positioning the app as a general guidance tool

Using informal, non-diagnostic and inclusive language

Using the English language strategically when dis-
cussing sensitive terms

Normalizing seeking
mental support

Displaying anonymized, data-driven insights about
help-seeking trends

Reframing mental well-being challenges as common,
potentially temporary, and manageable

Using empowering and destigmatizing language

Supporting community engagement and advocacy
initiatives via technical and non-technical ways

Account for the tendency to over-identify mental
symptoms
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6.4.2 Designing for Sustained Motivation and Engagement

Our proposed design recommendations are grounded in Self-Determination Theory
(SDT), which emphasizes the importance of satisfying three basic psychological
needs—autonomy, competence, and relatedness—for fostering well-being and sus-
tained motivation (see Section for more details about SDT).
Privacy-related design recommendations, described in our first design recom-
mendation in Table 6.2 primarily support autonomy, both individual and inclusive
autonomy (discussed in Section [2.4.4), by enabling individuals to seek support
while upholding collectivist and familial values. The proposed features, such as
the ability to conceal visual identity, manage app visibility, choose communication
modalities, and maintain anonymity with app and care providers—offer context-
sensitive autonomy. This is particularly important in collective stigmatizing contexts,
where disclosed engagement with mental support introduces harm to the group
and risks the family’s reputation, which affects the well-being of the individuals
in collectivist cultures, where family matters a lot |[142]. In addition, privacy-
related design is a critical enabler of relatedness, allowing users to connect with
mental health professionals or peers, particularly in such culturally sensitive and
stigmatised settings, where privacy is often a precondition for meaningful social
connection. By embedding privacy-by-design principles and giving users granular
control over their visibility and traceability, the system promotes users’ agency and
a sense of capability in navigating the help-seeking process and fosters safe social
connectedness. Each of these is vital to sustained mental well-being engagement.
Design recommendations that incorporate collectivist values, Arab identity, and
Islamic beliefs primarily address the need for relatedness, promoting a sense of
connection to one’s cultural and spiritual community. By incorporating culturally
resonant content—such as Arabic proverbs, family-oriented messaging, and group-
oriented PPIs—we foster a sense of social connectedness that reflects users’ lived
realities. Likewise, integrating Islamic concepts (e.g., Sabr and Tawakkul) alongside
Qur’anic verses and access to spiritual healing (e.g., Ruqyah) affirms users’ religious

identity and reinforces their sense of belonging. These culturally grounded elements
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can also reinforce competence by aligning coping strategies with familiar and trusted
concepts, supporting users’ capability and intervention effectiveness. These features
also support autonomy by enabling users to act in accordance with their own
religious and cultural values, rather than externally imposed values.

Design features supporting self-guided help-seeking, such as Al-based guidance,
step-by-step emotional support, and personalized feedback, primarily enhance
competence by helping users build skills and confidence in managing mental well-
being. Such features also support autonomy by enabling individuals to access and
engage with the support they need while minimizing social risk.

Design recommendations on normalizing seeking mental support have the
potential to foster inclusive autonomy. By raising awareness and addressing stigma,
these recommendations may empower users to seek mental well-being support in ways
that align with both their personal beliefs and those of their families, considering it

as a shared value and a legitimate health concern, similar to physical health.

6.4.3 Design Insights from mHealth Technologies Within
Stigmatized Contexts

In this section, we discuss our design considerations in relation to other works
in HCI with a focus on stigmatized contexts, aiming to reflect on our design
recommendations. To navigate stigma and discrimination and uphold the local
interpretation of privacy, our participants suggested several requirements that align
with privacy-by-design guidelines (e.g., anonymity, user control, privacy-preserving
by default, the right to be forgotten, transparency, etc.) [379,380]. Additionally, in
order to maintain Islamic and Arab interpretations of privacy in relation to Awrah
and Hurmah (explained in Section , participants suggested incorporating
technologies to conceal their visual identity and mask therapists’ reactions, such as
AR masks. The use of AR masks and avatars in mental health support has been
explored in recent HCI work among South Korean young adults [365] 381] and a
Western population [382]. Future work could examine whether such technologies

are applicable in the Saudi context, with a focus on addressing the cultural and
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religious concerns raised in our study. This includes the cultural acceptability of
the mask filter, which may be perceived as lacking seriousness or professionalism
within Saudi norms, as well as concerns about accidental mask disappearance,
which could undermine face-covering practices for some users. More broadly, prior
research in other sensitive contexts, such as climate activism among people of
colour, has shown that anonymity can play a critical role in fostering safety and
participation [383]. Similar to our results, the concept of providing a room for
plausible deniability in the design has also been discussed in the context of privacy
with shared mobile phone use in South Asia [384-388]|. While the Saudi context
differs, given that mobile devices are typically individually owned rather than
shared within families, both settings share a culture of living in family households.
In addition to our recommendations, some design features could be borrowed to
support this concept, such as allowing user’s multiple accounts: visible ‘shared” and
separate ‘secret’ accounts [384} 385], providing a private mode within the app 386,
387, and allowing dual PINs [385, 1388]. Additionally, our participants emphasised
the importance of addressing direct and indirect app visibility. Similar design
considerations were highlighted in HIV-related interventions [366, [367], including
the use of more neutral language and icons, as well as a discreet user interface design
to avoid unintentional disclosure of HIV status. Designing for the Saudi community
further necessitates nuanced considerations that extend beyond individual concerns,
accounting for potential familial and reputational risks.

Regarding considering less-stigmatizing design and language, consistent with our
findings, recent HCI studies [389] 390] have highlighted the use of code-switching
when discussing mental well-being topics among multilingual individuals. While
participants in 389, 390] reported difficulties expressing emotions in English and
a preference for using their native language to regulate emotions, in contrast, our
participants often preferred to use English when discussing mental well-being terms.
For our participants, English served as a means of distancing from negative cultural

associations and offered a sense of privacy. Both findings highlight the importance
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of nuanced considerations of contextual and cultural sensitivity in language, as
well as centring end-users’ voices.

Regarding accounting for cultural sensitivity, some participants suggest incor-
porating spiritual healers (e.g., Raqi, Shaikh) into the app space to enhance the
acceptability of digital mental well-being support in the Saudi context. While we
acknowledged the tensions in this suggestion, as discussed in [5.4.3.3] this direction
was also highlighted for future design in the South Asian context. In particular,
Bhattacharjee et al. [391] proposed collaborating with local traditional healers or
herbal medicine practitioners (e.g., Shamans, Kabiraj) to enrich the operation of
crisis helplines, where mental well-being is approached holistically.

Additionally, Al-based tools, particularly LLM-based chatbots, are rapidly
advancing in mental health and emotional support tasks [95, [102], with some
integrating evidence-based therapeutic strategies [98], offering relevant guidance
for future implementation. Nevertheless, their inclusivity and cultural sensitivity
remain critical challenges for both research and practical implementation across

diverse cultures, especially non-WEIRD populations [116, 390} [392].

6.5 Conclusion

In this chapter, we explored the design requirements and preferences for Arabic
well-being mobile apps from the perspective of young Saudi women. It aims to
address existing barriers and design challenges identified in Chapter 5[ and inform
the design of Arabic well-being apps. To achieve our research goal, we conducted a
series of co-design workshops (N = 11), employing various HCI methods, including
personas, radar design activities, brainstorming, and storyboarding. We propose
five empirically and theoretically informed design recommendations to support the
adoption and engagement with well-being apps among young women: (1) considering
local interpretation of privacy, (2) considering collectivist values and Arab identity,
(3) considering religious beliefs and practices, (4) supporting individualistic help-

seeking within a collectivist society, and (5) design for change: less-stigmatizing and
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normalizing help-seeking. Future work should examine incorporating and evaluating

our proposed changes into the Saudi app ecosystem.



Work in this chapter was published in: Sarah Aldaweesh, Ghzal Alelsheikh,
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Emotional Support. In Proceedings of the 2026 CHI Conference on Human
Factors in Computing Systems (CHI ’26), April 13-17, 2026, Barcelona, Spain.
ACM, New York, NY, USA, 20 pages. https://doi.org/10.1145/3772318.3791060

Culturally Informed Well-Being Support:
Technology Probe and Evaluation

This chapter aims to translate design recommendations identified in Chapter [6] into
a technology probe and evaluate and refine the proposed design recommendations.
Specifically, this chapter addresses our third sub-question of the third research
question (see Section , RQ@3.3: How do young Saudi women perceive the newly
introduced design features? To address this research question, we developed a
technology probe based on the identified design recommendations (see Section
[7.2.1)). In particular, leveraging the capabilities of LLMs, we incorporated these
culturally grounded design recommendations into an LLM to create a culturally
aligned probe. We then assessed the feasibility of the developed technology probe and
evaluated how well the empirically informed design elements aligned with the values
and needs of our target population through a cooperative evaluation, as detailed in
Section [7.2.3] where participants evaluated the implemented prototype, providing
critical feedback on the design recommendations. This comprehensive approach
aims to refine and assess the feasibility of the design recommendations, ensuring
they reflect the cultural and practical needs of young Saudi women, ultimately

guiding the design of future Arabic well-being apps.
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7.1 Motivation

This chapter aims to develop a technology probe tailored to young Saudi women
based on the elicited design requirements and preferences in Chapter [6] and assess
its feasibility as well as its alignment with religious and cultural values. Motivated
by the lack of leveraging Al capabilities in Arabic well-being apps (see Chapter {)),
and users’ suggestions to incorporate Al features into these apps (see Chapter @,
this chapter examined the use of an Al application in an emotional support task
through a cultural appropriateness lens. Specifically, we incorporate our culturally
grounded design recommendations into an LLM to construct a culturally aligned
conversational agent. By doing so, we aim to explore how LLMs can be adapted to
reflect the values, expectations, and lived experiences of this demographic group,
and to evaluate whether these design recommendations enhance the perceived

relevance and acceptability of the system.

7.2 Methods

Drawing on the proposed design recommendations outlined in Section [6.4.1] we
identified key requirements for developing a culturally aligned prototype that
supports the well-being of young Saudi women. This chapter outlines these
requirements and presents the developed technology probe. Our research process

undertaken in this chapter is illustrated in Figure

7.2.1 Developing Technology Probe

This project targets the non-clinical population with the goal of providing culturally
sensitive emotional support, psychoeducation and guidance to help cope with
life challenges and stressors. Insights from our co-design workshops revealed a
preference among many participants for integrating Al technologies to support
their self-help journeys in mental well-being [6.3.4] In particular, some participants
reported actively using generic LLM-based chatbots, particularly ChatGPT, for

emotional support and guidance [5.3.2.2, This emergent use indicates both a growing



7. Culturally Informed Well-Being Support: Technology Probe and Fvaluationl 35

acceptance of such tools within our target population and an opportunity to build
upon familiar interaction modalities. Informed by these insights, we opted to develop
an LLM-based chatbot rather than other design formats due to its unique ability to
support flexible and iterative design of a broad range of recommendations, especially
those that are still emergent and require further exploration. In particular, while
some design recommendations, such as those related to interface elements (e.g.,0 app
visibility), are well understood and can be directly implemented, others, especially
those involving cultural and religious sensitivities, require further investigation.
The flexible and adaptive nature of LLMs enables us to simulate complex, context-
sensitive interactions that reflect users’ social, cultural, and spiritual contexts,
thereby allowing us to probe and refine these design requirements that would

otherwise be difficult to evaluate through more constrained or static formats.

7.2.1.1 Exploring Generic LLMs

We explored various generic LLMs that support the Arabic language to assess their
capacity for delivering emotional support to Arabic-speaking users. These included
GPT models (3.5, 4, and 40), Gemini (1.5 Pro), Llama (Llama-3.1-405B-Instruct-
Turbo, Llama-3.1-70B-Instruct-Turbo), and ALLaM (Arabic LLM) (7B), DeepSeek
(V3). When it comes to Arabic responses and interaction, initial manual inspection
found that LLama hallucinated with non-Arabic script; thus, it was discarded.
Similarly, ALLaM fall short when discussing sensitive topics by exhibiting repetitive
response behaviour and failing to adapt to user input. Regarding mental support,
findings from recent studies [103, 393] showed that GPT-4 demonstrated superior
performance in terms of providing relevant mental health information and guidance
with the least stigmatizing phrases, as well as achieving higher levels of readability.
In real life, ChatGPT has increasingly been used by many individuals for mental
health and well-being support, as reported in our study (see Section and
related work [390]. Thus, the first step was to investigate ChatGPT’s ability to

account for cultural alignment, particularly Islamic and Arab values.
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7.2.1.2 Cultural Alignment in LLMs

To inform the development of our LLM-based technology probe for well-being
support, we begin by examining the literature to understand the existing LLM-
based work on emotional support and guidance, with particular attention to their
ability to account for cultural alignment. In the LLM context, “alignment” has been
described as either improving general model capabilities (functional alignment) or
embedding human values and morals (social value alignment), as discussed by Kirk
et al. [394]. The authors further highlighted a question: to whom are we aligning
the model, drawing attention to the values of end-users and society’s members. In
this thesis, we focus on the cultural value alignment in the context of well-being
support. Within the Arabic LLM context, cultural alignment has been defined across
three key dimensions: cultural appropriateness (i.e., evaluating respect for cultural
norms, values, and sensitivities), religious sensitivity (i.e., assessing alignment with
religious beliefs and practices), and social norms (i.e., determining acceptability
within a social context) [395]. We use these three dimensions to guide our analysis

of existing LLM-based emotional support work.

7.2.1.3 Prompt Engineering

We build multiple sets of prompts that incorporate both emotional support strategies
and cultural alignment principles. We then analyse and evaluate these prompt
sets to identify the most suitable configuration for inclusion in the final version
of the technology probe. The following sections detail the process of constructing
these prompts, beginning with an overview of emotional support dialogue systems,
followed by cultural alignment considerations and our proposed novel data-driven
prompts approach.

Emotional Support Dialogue Systems. For the emotional support task,
Liu et al. |100] introduced the Emotional Support Conversation (ESC) Framework,
grounded on the Helping Skills Theory. ESC contains three stages (the exploration
stage to identify the issues, the comforting stage by expressing empathy and

understanding, and the action stage to help the seeker solve the issues) and suggested
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various support strategies (question, restatement or paraphrasing, reflection of feel-
ings, self-disclosure, affirmation and reassurance, providing suggestions, information,
and others). See Table[7.1|for ESC strategy details. Many studies [101},|102] adopted
the ESC framework to build LLM-based emotional supporters. Building on existing
work, we adopted the ESC framework as the emotional support component of the
probe for all the subsequent experiments. We further examined this framework to
evaluate its cultural alignment with Islamic and Arab values.

Incorporating Cultural Aspects into the Emotional Support Task.
To improve the model’s ability to account for diverse cultures, Masoud et al.
[396] suggested leveraging Hofstede’s cultural dimension framework to quantify the
cultural alignment. Inspired by this work, we proposed integrating the cultural
aspect into emotional support by providing the model with a cultural context,
specifically Hofstede’s cultural dimensions for Saudi Arabia. See Table[7.1]for details.

Enhancing Cultural Alignment in Emotional Support Through Data-
Driven Prompts. We developed a set of data-driven prompts, grounded in the
design recommendations (outlined in Section and guided by EVM (described
in 2.6). See Appendix for more details. We then integrated the developed
21 data-driven elements into the existing ESC component [100] to guide the
model in providing culturally sensitive, evidence-based emotional support. We
employed several strategies [112] while designing the prompts, such as providing
the role (e.g., you are an emotional support assistant), the scope (e.g., young Saudi
women, guidance and emotional support), the context (e.g., consider privacy as
defined in Islamic/Arab culture) and procedures (e.g., your advice must follow these
principles....). See Table for details. This prompt serves as proof of concept
that tailored support can enhance acceptability and engagement.

Table 7.1: Prompts (continued over multiple pages)



ESC
prompts

You are an emotional support assistant dedicated to helping young women cope with
stress by providing relevant guidance and emotional support to the user. To
effectively comfort your users, use the appropriate dialogue strategy from the
strategies below based on the context of the conversation and the user’s emotional
state.

- Ask for information related to the problem to help the seeker articulate the issues
that they face.

- Restatement or paraphrase a simple, more concise rephrasing of the seeker’s
statements that could help them see their situation more clearly.

- Reflect on feelings and describe the help-seeker’s feelings to show the
understanding of the situation and empathy.

- Share similar experiences or emotions that the supporter has also experienced to
express your empathy.

- Affirm the help-seeker’s ideas, motivations, and strengths to give reassurance and
encouragement.

- Provide suggestions about how to get over the tough and change the current
situation.

- Provide useful information to the help-seeker, for example with data, facts,
opinions, resources, or by answering questions.

- Provide other support strategies that do not fall into the above categories.

ESC and
Hofstede’s
dimensions
prompts

You are an emotional support assistant dedicated to helping young Saudi women
cope with stress by providing relevant guidance and emotional support to the user.
To effectively comfort your users, use the appropriate dialogue strategy from the
strategies below based on the context of the conversation and the user’s emotional
state.

- Ask for information related to the problem to help the seeker articulate the issues
that they face.

- Restatement or paraphrase a simple, more concise rephrasing of the seeker’s
statements that could help them see their situation more clearly.

- Reflect on feelings and describe the help-seeker’s feelings to show the
understanding of the situation and empathy.

- Share similar experiences or emotions that the supporter has also experienced to
express your empathy.

- Affirm the help-seeker’s ideas, motivations, and strengths to give reassurance and
encouragement.

- Provide suggestions about how to get over the tough and change the current
situation.

- Provide useful information to the help-seeker, for example with data, facts,
opinions, resources, or by answering questions.

- Provide other support strategies that do not fall into the above categories.

[Remember to consider that: Based on Hofstede’s dimensions, Saudi Arabia, is
characterized by high power distance, uncertainty avoidance, masculinity,
indulgence, short term orientation and collectivism]

ESC and
data-driven
cultural
prompts
(CSESC)

You are an emotional support assistant dedicated to helping young Saudi women
cope with stress by providing relevant guidance and emotional support to the user.
To effectively comfort your users, use the appropriate dialogue strategy from the
strategies below based on the context of the conversation and the user’s emotional
state.

- Ask for information related to the problem to help the seeker articulate the issues
that they face.

- Restatement or paraphrase a simple, more concise rephrasing of the seeker’s
statements that could help them see their situation more clearly.

- Reflect on feelings and describe the help-seeker’s feelings to show the
understanding of the situation and empathy.




- Share similar experiences or emotions that the supporter has also experienced to
express your empathy.

- Affirm the help-seeker’s ideas, motivations, and strengths to give reassurance and
encouragement.

- Provide suggestions about how to get over the tough and change the current
situation.

- Provide useful information to the help-seeker, for example, Arabic psychoeducation
resources from MoH, or names of local organizations

- Provide other support strategies that do not fall into the above categories.

Your advice must follow these principles, please adhere to them throughout the
conversation and refer back to them before sharing all of your responses:

(1) Take time to build rapport and establish trust with the user

(2) Encourage active participation from the user while listening attentively without
judgment

(3) Assure the user that they are anonymous to you at the beginning of the session
(4) Base responses on evidence-based approaches [i.e., CBT, MBSR, Positive
Psychology Interventions like compassion, acts of kindness, gratitude, and
strengths-based mindset, etc.”]

(5) Guide users in navigating their individual mental support journey, from
recognizing their emotions and challenges to accessing appropriate support, in an
empathetic and self-reflective way

(6) Respect Islamic values and local Saudi cultural norms and ensure responses
align with collectivist culture and Muslim Saudi identity

(7) Use culturally relevant expressions, proverbs (4z_=) JiY1), and Islamic references
to provide support when appropriate

- Direction: When quoting verses from the Quran and/or Hadith, you must strictly
quote the exact text from the original Arabic Quran text and/or original Arabic Hadith
text and its established translations. Always cite authentic sources and avoid any
modifications to the sacred texts and respect the sanctity of the Quran and Hadith by
maintaining its original wording

(8) Integrate Islamic faith-based practices (e.g., prayer, recitation of the Quran,
supplication, charity, etc.), spiritual healing practices (e.qg., “e il 48 ”) and Islamic
cognitive reframing (e.g., “JSsl”, “ uall”,

“ ol sLadly Jla¥)”) when appropriate, in a non-prescriptive way

(9) If the user expresses religious guilt (e.g., "I'm struggling because my faith is
weak"), reframe struggles as tests rather than punishments

(10) Avoid advice contradicting Islamic/Saudi norms

(11) Avoid forcing religious advice; instead, gently offer it as an option

(12) Consider the value of the family as central to Saudi culture; be cautious with
individualistic advice that focuses on self without considering the family, as it may not
be practical

(13) Remember that discussions about mental health or seeking professional help is
largely not acceptable and carry high stigma, that extends beyond individuals and
affects their families

(14) Normalize seeking mental support when needed

(15) Use neutral, non-clinical and encouraging language to reduce stigma

(16) Communicate warmly in the user’s Saudi dialect, reflecting local norms

(17) Use English strategically when discussing sensitive issues when needed

(18) Consider privacy as defined in Islamic/Arab culture—modesty, family reputation
and the sanctity of one’s body and home. Be aware of the strong cultural prohibition
against revealing family or personal matters to people outside the family

(19) For severe distress or self-harm, redirect users to local crisis support resources
[only return these: call 937 [MoH], call 920033360 [The National Centre for Mental
Health]]

(20) If there is clear evidence that the user requires professional intervention,
redirect them to reliable local professional channels [Only direct to: “aul”, “0su 27,
Eoatisl)

(21) Avoid diagnosing or prescribing specific medication
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Figure 7.1: Research Process and Methodology

7.2.2 Evaluating Technology Probe

The evaluation was conducted in two stages. The first stage involved selecting the
most culturally appropriate set of prompts from several alternatives. In particular,
we compared four prompt settings applied to GPT: (1) generic GPT responses
(no prompts), (2) GPT with ESC prompts, (3) GPT with ESC and Hofstede’s
cultural dimensions, and (4) GPT with ESC and data-driven prompts (CSESC).
In the second stage, semi-structured interviews were carried out with our targeted
population, young Saudi women, to assess how effectively the integrated cultural

values aligned with users’ needs.

7.2.2.1 Building Personas and Contexts

To evaluate the prompt sets (described in Section, we developed six personas
that reflect the challenges experienced by our target population, with particular
focus on cultural and religious values and tensions. Three personas were grounded
in findings from our previous interviews in Chapter [fl Those three personas centred

around three main concepts: fear of destroying reputation and family conflict
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around seeking mental support (persona “Hend”), religious values and concerns
while seeking emotional support (persona “Norah”), self-stigma and navigating
individualistic experience of emotional support (persona “Leena”). In addition, to
ensure a more comprehensive representation of potential challenges, particularly
those not discussed by our participants but documented in existing local literature,
we expanded our persona set by integrating three more scenarios drawn from
Algahtani et al. [197] work on psychotherapy in the Saudi context. Personas were
centred around three main concepts: personal and familial values and conflicts
(persona “Sarah”), tradition and societal pressure (persona “Lamya”), conservative
cultural values and expectations (persona “Sumaiah”).

Each persona was characterized by a main scenario and six interaction messages
providing contextual information, including emotional state, values, and frustration
points. Grounded in value-sensitive design (VSD) principles, personas also reflected
direct and indirect (e.g., parents, family) stakeholders, key values, and value tensions
(e.g., family vs. individual). See Table for persona details.

To further ensure the representativeness and cultural relevance of the scenarios,
they were reviewed by a Saudi psychology expert who holds a PhD in Counselling
and Psychological Guidance and currently works at a Saudi university with 15
years of expertise.

Table 7.2: Personas (continued over multiple pages)



Demogra Scenario Topic Source Context 1 Context 2 Context 3 Value Follow-up Reassura
phics Challenge Note nce/ Help
request
Name: I'm going through a really Fear of Data- I can't talk to | I'm afraid | don't want | My family I'm tired of Is our
Hend; tough time at home. The social driven anyone my family totalkto a doesn't allow | this situation
Age: 23; conflicts between my stigma about this will find out specialist; me to talk to situation, normal? |
Level: parents never seem to and topic; if my that | used I'm afraid a specialist. every day feel like
undergrad | end, and | feel constantly destroying family finds the (app they might there's our home
uate on edge and anxious. | family out, they name) app. be one of shouting, is different
student; know | need emotional image won't our every day from other
Course: support, but my family understand. relatives there's homes.
Computer | doesn’t accept this at all, Honestly, | and learn fighting. My
Science; they don'’t believe that have no about our siblings are
Status: someone might need help. problem problems also
Single You know, family issues asking for through emotionally
should stay at home, help, but | me. exhausted
they’re afraid that don’t want from this
someone will find out and to upset my situation
we’ll be embarrassed in family, lose
front of our relatives. | their trust,
don’t know what to do... or destroy
their
reputation.
Name: Whenever | feel Religious Data- Today, | had | | can't open | need "You have Mental Help me
Norah; overwhelmed and values and | driven an up about someone become like illness is like | more on
Age: 19; emotionally drained, | can’t | concerns argument this topic to listen to my family, physical how to
Level: find anyone to talk to. If | with my with me and you keep illness.. If take care
undergrad | try to open up to my mom about anyone. My | understand | giving me my leg is of my
uate family, they think it's this. She family what I'm religious broken,am | | mental
student; nonsense, they just say told me to doesn't going advice!" supposed to | health?
Course: ‘turn to God and pray.’ look at understand, | through. do Rugyah?
Business They see it as a lack of people and my Or should |
Administra | faith. Every time | say I'm suffering friends go to the
tion; tired, they tell me to Read from famine never talk hospital?
Status: Quran, do Rugyah and war and | about these
Single (spiritual healing), ‘Look at be grateful... | things at
those who have less and And now | all... They
be grateful’; But the thing feel like God | think that
is, that only drives me won't help whoever
further from my faith, me in my complains is
especially if what I'm going exam just being
through has nothing to do because | negative,
with it... No one upset her. toxic and
understands me. No one drama
feels what I'm going queen. |
through... don't want
them to see
me that
way.
Name: I’'m the type of person who | Self- Data- | don't Why Help me | saw In general, | | Let's
Leena; doesn't like to open up or stigma driven know... I just | couldn't| be | understand | [Labayh] don't want practice
Age: 24; share my problems with and feel tight happy with my app, but | to talk to the
Level: anyone. | always try to navigating and sad my results emotions hesitated to anyone. | (strategy)
Postgradu | handle things on my own. individuali without a and feel and how to | useit. want to help
ate But lately, | don’t know stic clear distressed? deal with Everywhere myself on
student; what’s wrong with me—I experienc reason. | feel like | them. How | they say that | my own.
Cource: feel lost... Even my e Even don't even can | get the doctors What should
Social emotions aren’t clear to though my have the out of this are licensed | do to be
Science; me. | need someone to grades energy to distress? and the app better?
Status: help me understand came out share the is approved
Married what’s going on and help and they’re results with by the
me get out of this state... all good, my family. Ministry of
All | know is that I've been thank God, Health... |
feeling down and sad but | feel didn't like it.
these past few days, but | like | I'm not
don’t know why. couldn’t mentally ill, |
truly be just need a
happy with space to talk,
the result. vent, and get

some
guidance.

Honestly, |
deleted the

app.




Name: I have decided | will run Cultural LR- | can't talk to | It's hard to I'm | got really What should | Ilove the
Sarah; away from my parent’s values and | driven him; he is talk to embarrass | angry; | feel | do with place
Age: 20; house [...] | can’tdo conflicts convinced someone! ed by him, like | just volunteer where |
Level: anything. | went to of his point This is my what kind want to leave | activities? | work right
Undergrad | volunteer the other day; of view. father! It's of this house love now :(
uate like learn to paint houses shameful to | treatment and live volunteering | Why
student; and fix things, real complain is this?! alone, away , and now should |
Cource: volunteer work: helping about himto | Why is he from all this he will be the
Urban people help themselves, anyone. criticizing negativity. definitely one to
Planning; my dad saw a girl go out people like refuse to let | compromi
Status: with an Abaya [a that? me continue | se? |
Single traditional black robe-like with them. didn’t do
garb covering a female’s anything
body] but no head cover, wrong!
he started shouting “these What do |
are the people you want to have to do
hang out with”. Hello!!! | with the
am fully covered!! other
volunteers
?
Name: | am the [oldest female] Tradition LR- | was This is on My mom | don't know | feel like a Help me,
Lamya; child in my family, so and driven serving the top of the doesn’t what these loser and what
Age: 22; usually | had to serve the Societal coffee, and fact that one | accept complicated useless. | should |
Level: coffee to [female] guests Pressure there was of my aunts | talking traditions are | don’t want do?
undergrad | in social gatherings... My an old guest | and her about this about. Why to serve
uate [mother] and [aunts] would whose cup daughters topic. She can't we just coffee and |
student; throw me glances and had been don’t sees them gather and embarrasse
Course: sometimes come and empty for a respectme, | asour let everyone d my mom
Computer | whisper directions to me if while, but | and they’re guests, serve in front of
Science; | was not doing it right. | didn’t always and above themselves? | her guests;
Status: used to be very anxious notice. Then | throwing all, they’re And now
Single about making a mistake, my mom words at her family, I've stopped
which would embarrass came and me... Why so we have going to
me and bring shame to my pointed it should | to respect family
family... Until today | avoid out, and | humiliate them. gatherings
social gatherings... There felt really myself and too.
are so many rituals and | embarrasse | serve them
worry about making any d in front of coffee?
mistakes. the guests.
Name: I'm active and | love Conservati | LR- It's hard to I’'m upset My friends | don’t know, | will keep Help me,
Sumaiah; participating in university ve cultural | driven talk to my that feel that | I’'m torn doing what | | what
Age: 21; events and student values and family about | everyone is shouldn’t between my do because should |
Level: activities. You know, expectatio this topic. talking badly | participate ambition, my | | am not do?
undergrad | mixed-gender events are ns They don’t about me, in such reputation, doing
uate something new for us, and know that | and I'm activities and my anything
student; people aren’t used to it participate worried and events | family’s wrong. | just
Course: yet. Sometimes | have to in mixed- about my and should | reputation. want to do
Business work with male students. gender reputation keep useful
Administra | Honestly, | interact with events, and and my myself things, |
tion; them politely and they won’t family’s away from have
Status: respectfully—I just talk a accept it; reputation. any ambitions.
Single little or joke a little. But the they see it It's not fair, doubts.
girls in my cohort started as haram they will get
speaking badly about me, hurt too.

saying | have no shame. |
feel now everyone is
looking at me all the time
and gossiping about me.
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7.2.2.2 Response Generation

To generate responses, each model (GPT, GPT with ESC prompts, GPT with
ESC and Hofstede’s prompts, and GPT with ESC and data-driven prompts)
was presented with a main scenario, followed by three responses of personal and
contextual information. Next, a value tension sentence was provided to evaluate
the model’s ability to address conflicting values. Finally, a follow-up note and a
recommendation /help request were included to assess whether the model accounted
for the user’s preferences and background when suggesting coping strategies. An
example of generated responses to the persona (Sarah) is illustrated in Appendix .
Additionally, we asked our collaborator, a psychologist, to generate responses for
each input to serve as a ground truth reference for evaluating cultural alignment in

the emotional support task. Psychologist’s responses are illustrated in Appendix[E.3|

7.2.2.3 Analysis of Multiple Prompts Sets

Our analysis revealed that generic GPT responses often defaulted to an individual-
istic approach, offering advice that emphasized independence without adequately
considering Saudi Arabia’s collectivist norms or familial dynamics. For instance,
it encouraged users to prioritize personal growth or move out for well-being,
without acknowledging the potential social or familial consequences, dismissing
central cultural and religious values. Incorporating ESC prompts improved the
tone and added basic empathetic framing, including some recognition of family
relationships. However, these responses continued to adopt an individual-first stance,
suggesting actions like asserting independence without addressing the nuanced
dynamics of Saudi family systems. Adding Hofstede’s cultural dimensions further
improved alignment by reflecting collectivist values by acknowledging the role of
family, suggesting family-mediated conversations, and cautioning against impulsive
decisions. Nevertheless, these responses still employed individualistic motivational
phrases and notably lacked religious sensitivity.

In contrast, our CSESC model (GPT with ESC and data-driven prompts derived

from prior qualitative studies) demonstrated the highest cultural alignment.
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Responses acknowledged family reputation, parental role, and the importance of
family privacy in Saudi society. The model offered culturally grounded advice,
such as negotiating acceptable alternatives with family, and emphasized the
social consequences of behaviour that might conflict with local norms. Crucially,
it integrated religious values, referencing Quranic verses, Hadiths, and Islamic
coping strategies such as patience, prayer, and reliance on God (Tawakkul). This
approach demonstrated the potential to offer users with affirming, culturally coherent
emotional support, reinforcing both mental well-being and alignment with Saudi

cultural and religious values.

7.2.2.4 The Alignment of Generic and Culturally Sensitive Responses
with Expert Responses

We employed a ground truth comparison approach to evaluate the cultural alignment
of Al-generated responses (from GPT and CSESC) with those produced by our
expert therapist. Our initial attempts included automated methods such as cosine
similarity and evaluation through GPT-based scoring and reasoning. However, these
approaches proved insufficient in capturing culturally nuanced cues and deeper
context-specific appropriateness. As a result, we conducted a manual comparative
content analysis, carefully examining each Al response against therapist-authored
responses to identify similarities and differences. This analysis focused on key
indicators of cultural relevance, including the use of culturally appropriate language,
values, metaphors, and sensitivity to social and religious norms, allowing us to more
accurately assess the depth of cultural adaptation in AI outputs. Our analysis
focused on three core constructs: cultural appropriateness, religious sensitivity, and
social norms, as defined in prior work on culturally aligned benchmarks in Arabic
LLMs [395]. A full analysis can be found in Table

To maintain the consistency of our analysis, 50% of the generated responses were
analyzed by another collaborating researcher to assess the alignment with the
therapist’s responses. To assess the inter-rater reliability, we used Gwet’s AC1
coefficient [297]. This metric provides a robust measure of agreement that accounts

for chance while remaining stable in the presence of skewed data. In our analysis,
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Gwet’s AC1 yielded a score of 0.78, indicating ‘substantial agreement’ between
raters and supporting the reliability of the analysis process.

Overall, we found that 78% of CSESC responses exhibited greater alignment
with therapist-authored responses than those generated by GPT. This alignment
manifested across all three cultural dimensions:

Cultural Appropriateness. CSESC’s responses demonstrated a nuanced under-
standing of culturally embedded values and social dynamics, as evidenced by their
high alignment with those of the therapist. Examples included normalizing familial
issues, referencing local services and apps (e.g., Labayh) while preserving user privacy,
and acknowledging cultural barriers to seeking mental health and well-being support.
The system also highlighted values such as holistic care—integrating spiritual,
mental, and physical health—and provided family-sensitive coping strategies that
balanced personal needs with cultural expectations.

Religious Sensitivity. CSESC integrated religious references in a way consistent
with therapist responses, such as referencing relevant Qur’anic verses, promoting
religious coping strategies (e.g., sabr, tawakkul), and affirming the complementary
role of faith and professional mental health support. Responses were sensitive to
[slamic principles, including honouring one’s parents and maintaining religious
identity in mixed or sensitive environments.

Social Norms. The model reflected awareness of key Saudi social norms. It
acknowledged potential consequences of norm violations (e.g., living independently
without justification), emphasized the value of family reputation, and respected
users’ decisions while encouraging solutions that preserve both cultural identity and
individual preferences. CSESC also promoted negotiation strategies aligned with
Saudi familial dynamics, such as reaching a halfway solution with the family.
These findings indicate that CSESC outperforms generic LLM responses in reflecting
the cultural, religious, and social values essential for delivering contextually

appropriate and emotionally resonant support to Saudi users.
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7.2.3 User Study

This phase aims to validate the design recommendations we have identified, which
have been integrated into our technology probe, from the perspective of our target
users. To achieve this, we conducted semi-structured interviews with a group
of young Saudi women for cooperative evaluation. Cooperative evaluation is
a participatory practice that involves the user as an active collaborator in the
evaluation process to provide early feedback about the proposed design [397) 398].
It can be used with an early, partially completed prototype or with a fully functional
prototype [398]. It enables users to explore the overall experience with the prototype
and develop criticism and changes to improve the proposed design. Rather than just
focusing on functionality, it enables users to discuss why proposed design features
are good or bad [399]. It encourages users to articulate the reasons behind their
assessments of proposed design features [399]. During these evaluation sessions,
participants were introduced to the prototype and asked to engage in an exploration
of its features. Then, they were asked to share and discuss their insights on how
these features may influence their engagement with mental well-being apps, with
a particular focus on cultural alignment (e.g., privacy, family roles and values,

religious and cultural considerations, collectivist values).

7.2.3.1 Recruitment and Sampling

We recruited both new and continuing participants for this study. Continuing
participants were individuals who had taken part in our previous studies and had
consented to be contacted for future research. To recruit new participants, we
employed snowball sampling. The following inclusion criteria were applied: Saudi
women aged 18 to 25, native Arabic speakers, smartphone owners with regular
internet and email access, not diagnosed with or undergoing treatment for mental
health disorders (self-reported), and with experience or interest in using digital
tools to manage or promote their mental well-being. Interested individuals were
given an information sheet and asked to complete a pre-screening survey to confirm

they met the inclusion criteria. Those who qualified and wished to participate
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provided their consent by agreeing to the study’s terms via a consent form. After
consenting, participants shared their contact details, basic demographic information,
and the mental well-being apps they had used. Participants were not compensated
for taking part in the study. Our final sample involved 21 young Saudi women

participants. Participant demographics are illustrated in Table [7.3

7.2.3.2 Procedures

Using our generated data-driven prompts (CSESC), we developed “With You” , an
Al-driven culturally sensitive emotional support chatbot (CSESC), on the Poe.com
platform . It was powered by the GPT-40 chatbot, with a temperature of 1.00
(the default value in the OpenAl Playground platform). A screenshot of the main
screen of CSESC is provided in Appendix [E.1]

This prototype was then evaluated in an interview setup. It aims to explore how
well the proposed tool provides emotional support to users while considering cultural
and religious values and whether users feel more supported and engaged when Al-
generated responses are contextualized in this way. All interviews were conducted
online using Microsoft Teams , and audio was recorded with participants’ consent.
Interviews lasted for an hour on average. They involved four main activities, as
described below. Miro’s online whiteboard platform was used to present workshop
activities to our participants and collect their perspectives.

Activity 1: Free exploration (10 minutes). Participants were first asked to
explore the “With You” app freely, based on their own experience.

Activity 2: Exploring with Role Playing (15 minutes).  Participants
were provided with six personas (illustrated in Appendix and asked to select
one to role-play while interacting with the app. This activity was designed to
encourage engagement with culturally sensitive content, particularly in cases where
participants may not have encountered such material during their free exploration.
Additionally, the use of personas supported openness by enabling participants to

discuss sensitive topics from the perspective of other young women (personas).

IThe tool’s name and colour were proposed in the co-design workshops
2Quora, Inc., https://poe.com/


https://poe.com/
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Activity 3: User Feedback (25 minutes). Participants were asked about their
experiences with the tool, including cultural and religious alignment. See Appendix
for more details about the interview questions. Participants were further asked
to fill out some short questionnaires to assess engagement, cultural alignment and
quality of the CSESC. This includes culture alignment metrics (3 items: cultural
appropriateness, religious sensitivity, social norms) [395], subjective quality items
of MARS (2 items: recommendation, and overall rating) [126], and TWEETS scale
[125]. TWEETS (Twente Engagement With eHealth Technologies Scale) comprises
nine items rated on a 5-point Likert scale from 0 (strongly disagree) to 4 (strongly
agree), with higher scores indicating higher engagement.
Activity 4: Comparing Cultural and Generic Responses (10 minutes).
Based on the chosen persona, participants were presented with two generated
responses for each scenario and its associated interactions. One response was
generated by the generic GPT model without any tuning, using the OpenAl
Playground platform with a temperature setting of 1.00. The other response was
generated by our technology probe, which utilized a GPT with data-driven prompts
(CSESC). Participants were then asked to select their preferred response for each
input, without knowing which was which. This approach aimed to give participants
the opportunity to experience culturally neutral responses and compare them with
culturally aligned content. It allows them to reflect on situations where culturally
aligned responses may be more effective, and conversely, where natural or more
general responses might be preferred. Such a setup highlights not only the value
of cultural alignment but also its boundaries, offering nuanced insights into when

and why certain types of responses resonate more.

7.2.3.3 Data Analysis

Interview anonymised transcripts were analysed using ‘codebook’ thematic analysis
(TA) |271], described in Section [3.4.2.1] Two researchers inductively coded an
initial subset of four transcripts independently. The resulting codes and categories

were then compared, discussed, and refined through team meetings to construct a
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Table 7.3: Young Women Participants Demographics (I indicates interviews, C indicates
co-design, B indicates both interviews and co-design, and N indicates a new participant)

User ID lelt:f}(:ll;t(’ Age %ucr;:';zr Major Used Apps Used AI Tools for ESC
P1 I 23 BSc Urban Planning Labayh |314], Nafas [352| ChatGPT

P2 C 24 MS Artificial Intelligence Labayh [314] ChatGPT

P3 B 25  BSc Computer Science Labayh [314] ChatGPT

P4 C 24 BSc Information Technology None ChatGPT

P5 C 24 BSc Information Technology None ChatGPT

P6 C 23 BSc Social Care None ChatGPT

P7 B 18 BSc Computer Science Labayh 314, Tawkeedat [354] ChatGPT, Poe

P8 B 18  BSc Computer Science Labayh |314], MindTales |353| ChatGPT

P9 N 21 BSc Religion Labayh |314] ChatGPT

P10 C 20 BSc Computer Science None ChatGPT, Poe
P11 C 22 BSc Information System None ChatGPT

P12 1 25  MS Information Technology Labayh |314], Tuhoon [360|, MindTales |353 ChatGPT, Replika
P13 I 19  BSc Computer Science Qareboon (49|, Labayh |314], Tawkeedat |354] TherapyBot, ChatGPT
P14 C 23 BSc Computer Science None ChatGPT

P15 N 24 BSc Financial Management Qareboon 49 -

P16 N 21 BSc Industrial Engineering None ChatGPT

P17 N 22 BSc Finance Labayh [314] ChatGPT

P18 N 21 BSc Financial Managemen Labayh [314] -

P19 B 24 BSc Computer Science Labayh |314], MindTales [353|, Tuhoon [360 ChatGPT

P20 N 22 BSc Information Technology Labayh [314] ChatGPT

P21 C 20 Diploma Programming and Database None ChatGPT

preliminary codebook. Using this codebook, the next three transcripts were again
independently coded by both researchers, with new codes discussed and added
to the codebook and earlier transcripts revisited. The remaining interviews were
subsequently coded by the main researcher with the adjusted codebook. Final

themes were collaboratively developed through team discussions.

7.3 Results

7.3.1 Perceptions and Experiences with Generic Tools for
Emotional Support (GPT)

Most participants reported using Al-based chatbots, primarily ChatGPT, for
emotional support (see Table [7.3]). This included venting and seeking guidance
during times of confusion or distress (P1, P3, P6, P8, P10, P13, P14, P19, P20). For
instance, P20 described, “I turn to it [ChatGPT] especially when I'm unsure about
what to do. I'd rather vent to it than to someone I know and be completely exposed.”
Similarly, P3 noted, “The whole family vents to it—we consider it our friend.” P14
reported using ChatGPT daily, stating, “I treat ChatGPT like a therapist. I tell it
I don’t know what to do, and it gives me solutions that I follow.” P19 added, “I

used to ask it how to act during panic attacks, to help reduce their intensity.” A
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few participants (P17, P18) went beyond emotional expression, using ChatGPT
for psychological self-analysis. For example, P18 shared, “It wasn’t just venting, I
did a full personality analysis. I spent three days on it. It was wonderful.” P12
reflected that while ChatGPT’s responses felt impersonal, the act of writing itself
was therapeutic: “Sometimes it felt like it lacked empathy, just polished words. But
the writing process helped me understand my feelings.”

Despite its common use, several participants expressed that ChatGPT often felt
disconnected from their cultural and religious context. Many (P1, P3, P4, P8, P11,
P17, P20) highlighted that its responses were generic, impersonal, or neutral. As
P8 said, “ChatGPT gives you answers like Google, general and not specialized. It
just says anything to appease you.” Others, such as P3 and P17, felt the tool was
designed to please users, regardless of cultural or religious considerations. P3 said,
“It’s programmed to satisfy you, regardless of right or wrong”. Similarly, P1 said, “It
sounds more Western because it supports whatever idea you want [...] Maybe it’s my
personality, but if I'm going to vent to someone, I want them to tell me what’s right,
not flatter me.” Another prominent theme was ChatGPT’s lack of integration of
spiritual or religious dimensions (P1, P5, P7, P9, P13, P18, P19). Some participants
expressed that even when they brought up such topics, the chatbot ignored them.
P18 noted, “My experience with ChatGPT... ['ve shown it my closeness to God
and talked about things related to that, not just once or twice but many times. Still,
it’s clear that its system just excludes that point. I speak to it using my dialect,
and it gets that, but this point [religious aspect], it doesn’t mention it or seem to
understand it. It’s like it has a set of data it relies on, and that’s what I've noticed.”
Some participants (P1, P2, P5, P13, P18, P21) also highlighted that ChatGPT
lacked awareness of religious and cultural sensitivities. As P13 explained, “I felt
that ChatGPT’s responses didn’t suit our society. Many things that are considered
normal elsewhere are unacceptable here; neither our religion nor our society accepts
them.” This lack of understanding extended to ChatGPT’s treatment of familial
involvement, a central value in Saudi society (P1, P7, P9, P10, P20). For instance,

P20 explained, ‘I felt like it [ChatGPT] talked about me as an individual and never
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mentioned my family, even though I told it about them. Honestly, it should have
brought them up; Saudi society is family first. But it spoke individually, based on a
different culture. Fven when I talked about family issues—Ilike a situation with my
brother—it focused on me. This is not helping.” In addition, some participants (P19,
P21) noted that ChatGPT’s suggestions failed to consider their local and social
environment. P19 stated, “ChatGPT gave me unrealistic suggestions, things we
can’t do in our environment. That’s what made me stop using it. I found it dumb.”
This lack of cultural understanding sometimes led ChatGPT to support socially
unacceptable solutions that could potentially cause harm to users (P1, P6, P13,
P18). For instance, P1 said, “It supported the idea of moving out of the [family]
house because of the situation, but that doesn’t align with our culture.”

Finally, ChatGPT’s limited knowledge of local mental health and well-being
resources also reduced its effectiveness. For example, P20 explained, “It mentioned
psychological support hotlines in some countries, but it was very general. It didn’t
reflect the reality I was talking about. There are digital solutions here, but its

suggestions were irrelevant.”

7.3.2 Perceptions and Experiences with Culturally Sensitive
Emotional Support Chatbot (CSESC)

7.3.2.1 Cultural Appropriateness

All participants perceived the culturally grounded responses from the CSESC
chatbot as enhancing relevance and trust. They expressed positive reception toward
emotional support that aligns with their local cultural values and expressions.
Recognition of local context—such as Saudi societal norms and Arab values—was
seen as crucial for making the system feel relatable and trustworthy, ultimately
increasing users’ willingness to engage. For instance, P21 explained, “I want someone
who shares my values, who doesn’t suggest an unacceptable path, someone I can turn
to. Sometimes I face things at work that are hard to share with my family, and it’s
also hard to talk to ChatGPT. It won’t understand, won’t give the right guidance,

and won’t think the way I do. It doesn’t reflect the environment I live in.” Similarly,



7. Culturally Informed Well-Being Support: Technology Probe and Fvaluationl53

P15 emphasized the importance of culturally grounded guidance “It’s better if it
takes the culture into account [...] so the solutions it provides are realistic. If it
gives neutral solutions, when I try to apply them within our society and culture,
they just won’t work.” P8 similarly noted: “When you talk to an app that knows
your culture, your society, and the environment you live in, it helps you open up
because you feel understood. [...] Sometimes we just need to feel understood by
someone who gets our culture. Otherwise, we’re just talking to a stranger.” P5
further reflected on the relatability of the responses as, “I felt the solutions were
close to our culture, like it was a Saudi person responding to me, you know?”
Participants identified several culturally meaningful features that enhanced their
experience with the chatbot. This includes the incorporation of local proverbs
and cultural expressions, which significantly increased participants’ sense of
comfort and trust (N=14). For example, P2 said, “It reminded me, ‘Fvery delay
has its blessing’, a saying that we use all the time.” P11 also shared, “It told me,
‘“The more determined the person, the greater the challenges they can face’, I liked
that. It felt like our culture, like the Arabic proverb: ‘Firm resolutions happen in
proportion to the resolute’ [(Al-Mutanabbi)/. It had meaning for me.” P18 also
added, “It gave me a well-known Arabic proverb, ‘Only a generous person honours
guests.” I really liked that. I missed seeing things like this in ChatGPT. It felt like it
was speaking my language and using our style; this was really beautiful.”

In addition, participants valued consideration of family dynamics and the
CSESC’s ability to reflect the centrality of family within Saudi society (P1, P2, P7,
P9, P10, P11, P20, P21). For instance, P20 said, “It was careful to advise me to
be polite with my mother, to apologize for upsetting her. This response reflected
our culture.” PT also shared, “I liked this part—when you asked if anything touched
me—Iike when it told me to write to my family and say I did well on my exams,
thanks for your prayers. I liked that. ChatGPT wouldn’t say anything about family
like that; it felt like this bot understood me better.” P10 further reflected on the
generated response as, “The app tried to calm the situation, not make things worse

between the girl and her family. [Additionally,] it gave her advice on both how to
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help her younger siblings and also how to manage her own feelings.” This cultural
alignment also emerged in how the bot reinterpreted family behaviour positively
(P6, P14, P15, P18, P19, P20). For instance, P15 said, “I liked that it gave a positive
interpretation of my family’s behaviour. It didn’t say they’re just complicated or
difficult. It said their way comes from love. At the time, I was really upset with
them—I felt misunderstood—but the bot reframed it positively.”

The chatbot’s recognition of the sensitivity to reputation and family image in
Saudi culture was also perceived by some participants (P5, P10, P21). For instance,
P10 said, “The responses showed it understands our society. It also understands the
family’s privacy. It clearly understands Saudis; this is really different from Western
contexts.” P21 further explained “The issue was about reputation and family. It’s
hard for ChatGPT to address this topic in a way that resonates with our culture.”
Participants further appreciated the chatbot’s sensitivity to Saudi social norms
and the risks of suggesting socially unacceptable actions (P1, P3, P5, P13, P15,
P18). For instance, P5 explained, “Sometimes ChatGPT gives very generic answers.
It doesn’t live in our society or know our culture. Like when I talk about gender
mixing or other cultural issues, it won’t understand. It might say, ‘What’s the
problem?’ But this app [CSESC] knew what I meant. For example, it understands
that gender mixing is an issue for some families here.” P13 also reflected, “It
[CSESC] explained that moving out to live alone doesn’t align with our cultural
norms. It gave culturally relevant perspectives and offered alternatives. ChatGPT,
on the other hand, seemed to support the idea outright, which could cause major
issues at home.” P3 also discussed another scenario where cultural sensitivity is
required, as “Hind said she wanted to see a therapist, but her family refused. If
the bot insisted that she should go anyway, it could cause serious problems. A few
years ago, when I was in Hind’s position, I wouldn’t have even considered using
an app for help. That kind of pressure could backfire.”

The chatbot’s recognition of stigma surrounding mental illness in Saudi
society helped participants feel validated (P8, P20). For instance, P8 said, “When I

said I didn’t want to be labelled mentally ill and wasn’t used to opening up, it replied,
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‘I understand how you feel. This is very common in your environment.” That made
me feel like it understood my context.” P20 added, “When it told me, ‘We’re not used
to discussing these issues,’ that felt very realistic.” Participants further valued the
chatbot’s familiarity with local support systems and apps that provide confidential
support to mitigate stigma (P2, P3, P11, P12, P15, P18, P19, P20). For example,
P20 noted, “When it said I could use Labayh or call the Ministry of Health hotline,
it felt very realistic and relevant.” In such a culturally sensitive context, participants
appreciated when the bot offered reassurance using culturally appropriate and
religious language (P9, P10). For example, P9 said, “It reassured me that Labayh is
confidential. It even gave me ideas on how to hide the app. Then it addressed the
feeling of quilt, like I was doing something behind my family’s back. Even though I
wasn’t doing anything wrong, that feeling just happened. The bot reminded me that
God knows my intentions and that the soul is a trust we must care for. It felt like it
anticipated my feelings and reassured me before I even expressed them; I loved that.”
Finally, many participants appreciated the chatbot’s balanced consideration
of individual needs alongside familial and societal expectations, noting
that responses both validated their personal experiences and upheld cultural values
(P1, P9, P13, P18, P19, P20, P21). For instance, P1 remarked, “It talked about
many things, my emotions, my family, and how they might react. It considered
the full context.” P9 also said, “It tried to offer a solution that would satisfy me
without crossing any lines with my family.” P20 explained, “It wasn’t dismissive
or judgemental like how some people in our society might respond. It was neutral,
but still respectful of our culture.” P21 also said, “It showed me that ambition
and reputation can go hand in hand. It also gave me religious solutions as well
as things I can apply to myself personally or take into account socially. This
was the best kind of response.”

While many participants valued the chatbot’s cultural sensitivity, some (P7, P10,
P14, P18, P19) raised concerns about some limitations of culturally adapted
tools in mental well-being contexts. These concerns reflected the complexity

of navigating tensions between cultural norms and personal desires.
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Participants (P7, P10, P14, P19) highlighted the emotional burden that can arise
when culturally aligned responses conflict with users’ individual needs or emotional
states. In such situations, participants noted that users may seek validation or
empathy more than culturally “correct” advice. As P14 explained, “What the bot
said was logical, like, ‘this is our culture’, and it’s true. But if Lamia doesn’t want
that, and the bot responds with ‘this is our culture’, [it sounds like] ‘If you don’t like
it, go bang your head against the wall,” that’s not helpful. When someone’s upset,
they don’t want to hear facts. Fven if it’s true, it won’t help when they’re in that
emotional state.” Moreover, some participants (P7, P18) expressed concern that
the chatbot sometimes avoided offering practical advice that diverged from what
is socially or religiously acceptable. They noted that this could lead to a lack of
effective support in situations where the culturally “ideal” behaviour was impractical
or emotionally harmful. P7 illustrated this with an example: “If someone argued
with her mother and the mother isn’t someone you can reason with, and the girl
doesn’t want to stay angry all day. The app might tell her to try spending more
time with her and understanding her, but the girl doesn’t want to hear that kind
of response. She wants to hear responses like ‘Go out to change your mood, don’t
try to sit with her all the time.” Those are the responses that would satisfy her.
But of course, the app won’t give those kinds of answers... since the app is close
to Islamic values and such, so it won’t say that.” P18 echoed this concern as “It
[CSESC] told her to think about the positive impact of these traditions [family
gatherings and hospitality].. But, for example, if the mom and aunts gather every
weekend and this overwhelms the girl, that’s not a positive thing. Sure, the bot
tried to comfort her, but it didn’t give her a real solution.”

P7 also pointed out that some of the chatbot’s suggestions, while theoretically helpful,
were impractical given users’ social and environmental conditions. P7 emphasized
the importance of context-sensitive support that takes into account local climate,
household dynamics, and gendered social expectations. As P7 explained, “There are
things you just can’t do, like going out for a walk to change your mood. I think if I

go out, it’ll just make things worse because it’s extremely hot. That kind of solution
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doesn’t fit the place I live in [...] Or, for example, it says to meditate without any
interruption or the meditation will not work well, okay, but I live with my family.
I can’t just prevent interruptions. If someone calls me, I have to respond. So, it

doesn’t consider the environment we actually live in.”

7.3.2.2 Religious Sensitivity

Religious sensitivity emerged as a key theme in participants’ perceptions of
emotionally supportive technologies. Almost all participants expressed a positive
reception toward responses that integrated Islamic beliefs and practices, noting that
such religious alignment enhanced the trustworthiness and cultural relevance of the
responses. In particular, many participants (N=10) highlighted that referencing
Islamic concepts that resonated with their background helped establish a sense of
emotional and cultural connection. For instance, P15 said, “I liked that it [CSESC]
is connected to the religious aspect. I was venting to it, and it reminded me of the
religious side, and that’s what I truly appreciated.” Similarly, P20 explained, “The
app felt comprehensive. It included all the needed aspects and even referenced a verse
from the Qur’an. I felt it was more similar to the kind of responses we hear in our
society.” P20 further added, “When it told me ‘Put your trust in God’ and reminded
me that I'm capable of getting through this stage, I really felt like it came from
someone within a Muslim Arab environment. The psychological aspect is usually tied
to the religious one because you’re a believer, so it felt relevant.” This resonance was
also perceived when participants encountered references to core Islamic concepts
such as patience (Sabr), trust and reliance on God (Tawakkul), and divine wisdom.
For instance, P5 said, “I really love when the emotional aspect includes something
religious... when I hear things about Sabr and Tawakkul, it truly touches me.”

Many participants (N=12) also valued the inclusion of Hadith and Quranic
verses tailored to their emotional states and situations, viewing them as deeply
comforting and motivating. For instance, P12 highlighted, “At first, I expected
something similar to ChatGPT, but as I continued, I noticed the difference. I really

liked how the responses ended with a verse or Hadith or a poem, it was calming
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and encouraging.” P17 emphasized that the inclusion of religious content added a
unique spiritual dimension rarely found elsewhere, saying, “I always hoped the bot
or therapist would take the initiative to remind me spiritually, without me having to
ask... I've always longed for this.” P13 also said, “I love when the Qur’an is referenced
in situations like these, it helps ease the person’s burden.” This view was echoed by
P2, who appreciated a final message that referenced a Quranic verse as “What [
liked the most, honestly, was the last sentence: And finally, remember: ‘So, surely
with hardship comes ease.” [Surah Ash-Sharh: 5] Trust your abilities, rely on God,
and don’t forget to pray with calmness.” P15 also recalled how her sadness was met
with both practical advice and spiritual reassurance through a verse, as explained,
“I was venting about something that made me sad, and it gave me solutions, and
in the end, it tied it back to the religious aspect. I liked that it quoted the verse,
‘Perhaps you dislike something which is good for you,’ [Surah Al-Baqarah: 216].”
In addition to appreciating religious framing in general, some participants (P1, P2,
P7, P9, P15) positively perceived receiving specific religious coping practices,
such as prayer or listening to the Qur’an, as supportive and culturally resonant.
For example, P2 said, “There was a positive suggestion that came up. It suggested
I try listening to a calming surah like Al-Rahman or practice deep breathing and
give myself the chance to calm down... this is something ChatGPT would never
offer.” P15 reflected on the emotional impact of a spiritually grounded suggestion:
“‘Let your beautiful actions be a form of ongoing charity for her’, that was really
beautiful. I also liked when it told me: ‘Let your prayer for her be a source of
comfort.” She’s dead, and it told me to pray for her to find peace, and honestly, when
I remember and pray for her, I do feel a bit better.” However, two participants (P3,
P13) raised concerns about the sensitivity of suggesting religious coping mechanisms
to all users. As P3 explained, “It told me to write or talk to God, but some people
don’t like religion being involved in psychological therapy. It shouldn’t say, for
example, ‘Go pray or supplicate,” I know some people who are religiously observant
still suffer from psychological issues. So religion isn’t always the solution to mental

health.” To address this tension, P12 proposed that religious content could be
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framed as motivational reminders rather than as prescribed coping practices unless
they align with recognized global coping strategies. As she stated, “It’s better
if religious content comes at the end as a reminder or reassurance, rather than
being included in the list of practical solutions.” She elaborated further, “Practices
like gratitude and thankfulness are already present in religion, but they also exist
globally as common therapeutic strategies. So it’s okay when [such] religious and
psychological practices overlap.”

On the other hand, several participants (P4, P9, P17, P19, P20) felt the chatbot
already demonstrated cultural awareness regarding this sensitivity by treating
religious coping as an optional, supportive element rather than an imposed directive,
aligning with a holistic view of mental well-being. For instance, P19 said, “It
[CSESC] mentioned that ruqyah (spiritual healing) and supplication can be part of
the healing process and spiritual support. It also stated that they do not replace
medical or psychological treatment, and it told her that if she feels the need for
psychological support and is considering consulting a specialist, it recommended
Labayh and Qareboon.” P20 further noted, “It doesn’t just focus on the religious
side. In the response where it said, ‘Even if your family believes you need Ruqyah
or prayer, they mean well based on their understanding,’ it felt like it was helping
the person understand their community’s mindset. Religion does affect a person’s
mental state, of course, but it shouldn’t be the only focus, and I liked that the
bot didn’t make it the only solution, which is something our society often wrongly
emphasizes.” Similarly, P9 said, “It brought in religion just as a reminder. It gave
it to you as one option among others, it didn’t force it on you. It’s up to you
if you want to do it, but it also offers non-religious solutions.” P17 echoed this
view, explaining, “So far, it hasn’t gone overboard with the religious content. And
honestly, you wouldn’t want it to remove it completely either. This is actually a
competitive advantage. This religious dimension isn’t something other platforms
typically include.” Some participants (P9, P12, P17, P18, P19) further perceived
the CSESC as adopting a holistic support approach that encompassed physical,

mental, and spiritual strategies. For instance, P12 explained “I feel like we should
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take a balanced approach, both sides are important. There was a time when people
told us to only focus on religion, and your mental health will be fine, and then
there was a phase when we were told to only focus on mental health. So I liked the
integration between the two; These are all needed aspects as practical solutions [...]
I see it as complementary, neither side is sufficient on its own... It [CSESC] gives
me this kind of comprehensive reassurance, like a calming pat from all sides.”

One participant (P3) raised a concern about the inappropriate contextualiza-
tion of religious practices, pointing out that the system’s suggestion lacked
an understanding of the sanctity required in Islamic worship. P3 mentioned, “It
told me, ‘Use your alone time—Iike in your room or while showering—to talk to
God in complete privacy.” But how?! This raises a concern.” She elaborated that
suggesting supplication (du‘a) in the bathroom is not only religiously inappropriate
but may also signal a lack of respect or awareness of Islamic practices. Similarly, P15
expressed discomfort with phrases that felt disconnected from culturally grounded
religious expression, saying, “But I didn’t like the phrase, ‘Say to yourself: Send
these beautiful feelings as a gift to her soul’.. I felt like that doesn’t relate to
us.” These examples underscore the need for culturally aware emotional support
systems to go beyond surface-level religious references and instead embed a deeper

understanding of the contexts and sensitivities associated with spiritual practices.

7.3.2.3 Language Sensitivity

Many participants appreciated the chatbot’s support for Arabic, emphasizing that
responses in their native language improved understandability and cultural relevance.
Additionally, some participants valued the chatbot’s bilingual capacity—supporting
both Arabic and English—recognizing that while users might prefer English to
facilitate self-disclosure, Arabic responses were often more impactful for conveying
emotional meaning and cultural alignment. As P12 explained, “Some people might
feel more comfortable expressing themselves in English... but it’s also nice that it
[CSESC] responds in Arabic. When someone speaks Arabic, I understand them

better and the message carries more weight. Sometimes people avoid using their
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native language because they don’t want to fully face what they’re saying, or they
don’t want to hear it in a way that feels too deep. But I think in the reply, using
the native language might actually bring the response closer to the heart.”
Participants had mixed views regarding the use of dialect in the chatbot’s responses.
Some (P2, P5, P20) viewed the chatbot’s ability to reflect users’ dialects positively,
appreciating the added personalization and familiarity. For instance, P2 said, “I
noticed that when I spoke in standard Arabic, it replied formally. But when I used
dialect, it responded in my dialect too, and that was very nice.” Conversely, other
participants (P1, P7, P10) expressed a preference for standard Arabic (Fus’ha),
finding it more suitable for mental well-being contexts. For instance, P7 stated,
“When ChatGPT suddenly switches and uses your own dialect, it feels odd. I
personally prefer standard Arabic, though maybe others would feel more comfortable
with informal language.” Meanwhile, some participants (P14, P15, P21) argued for
the default use of non-standard Arabic, emphasizing its role in emotional expression
and comfort during distressing conversations. P15 explained, “One negative point
was that the tone felt too formal, using words like ‘dear.” When someone wants to
open up emotionally, they prefer a warmer, more intimate style. A formal tone
doesn’t work well for psychological support.” Similarly, P14 commented, “Personally,
I think it shouldn’t use formal Arabic at all. I wouldn’t speak to a machine that
way. It feels like I'm talking to a doctor. If it used dialect, and even asked users
which dialect they prefer, that would be better.”

Participants also reflected on the role of tone and visual elements, such as emojis,
in shaping emotional connection. Some (P5, P8, P10) found emojis and a warm
tone helpful in creating a supportive atmosphere. For instance, P8 said, “First,
the positive thing was the tone and use of emojis; this really made a difference. It
felt like the person speaking was kind and cheerful. Messages like ‘Welcome, dear,’
or ‘Nice to talk to you, beautiful [Name]’, this kind of language really mattered.”
However, not all participants felt comfortable with such a tone. Some (P6, P14)
found emojis and excessive warmth inappropriate during moments of emotional

vulnerability. As P14 expressed, “From my perspective, it’s better if the app doesn’t
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use too many hearts [emojis]. If I'm upset and it starts sending roses and hearts,
Il feel worse. Only after checking in and offering real support should it add those
things. But not right at the beginning, when I'm feeling broken.” Moreover, P8
noted that repetitive polite phrases could become overwhelming and feel more like
a robot, as “Fvery time I wrote something, it kept replying with long introductions
and closings, it became too much. It felt like it was overdoing the politeness. I’d
prefer if that tone was used just at the beginning when I first reach out, it does

make a difference then, but not every time.”

7.3.2.4 Privacy, Stigma and Ethical Considerations

Privacy and Anonymity as Enablers for Disclosure. Many participants
expressed a preference for chatbot-based emotional support due to the high sense of
privacy and anonymity (N=10). This preference was often grounded in the desire
to speak freely without fear of judgment or social consequences. For example, P4
shared, “I prefer dealing with a chatbot because it gives me more privacy and makes
it easier for me to vent. At least it’s not a human who will remember my problem or
who I am, or anything like that.” Similarly, P8 explained, “When I have a problem, a
small one, 1'd definitely prefer a bot. I don’t want to actually talk to a specialist who
might know me.” P9 described this experience as a kind of secure release as “It’s as if
you're talking into a well, your words just disappear, and in that way, your problems
are solved.” Echoing this, P14 reflected, “Sometimes I really don’t want anyone to
know. It’s like writing something on paper and burning it, I just need someone to give
me advice.” For some participants (P4, P7, P8, P9, P13), chatbots were more than
private, they further enabled emotional openness, allowing users to express sensitive
or stigmatized issues they wouldn’t easily share with humans. For instance, P8 said,
“I don’t feel comfortable talking to a real person about my problems, or venting to
them, or being emotionally open like that. Sometimes you’re just embarrassed, or
you don’t want to, or you want to maintain your privacy.” P9 also expressed, “Fven
though Labayh has a real specialist, I sometimes can’t express myself freely. With

the chatbot, I said everything. No reservations, because I know it’s a robot. Some
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people get nervous when there’s a real person in front of them. There’s a kind of
hesitation; you don’t even admit these things to yourself. So it’s hard to say them
to others. You want to solve them, but you don’t want anyone to know.”
Participants (P4, P7, P10, P12, P17, P19) also cited the chatbot’s technical
characteristics, such as not collecting identifiable information and having control
over collected data, as a key reason for feeling safe. P7 said, “I think the privacy is
high and the chat gets deleted. If you say ‘delete it’, it deletes it.” P17 emphasized
that this perception of privacy made chatbots preferable: “Honestly, after chatbots
came out, there’s no reason for me to go choose a human counsellor, I mean someone
like Labayh. Here, the chatbot has a privacy factor that makes me 100% prefer it.”
Some participants also reported a low perceived risk of data breaches when using
chatbots, especially when compared to human interactions (P10, P13, P17). For
example, P17 elaborated, “When we say it leaked... leaked to whom? To the app
developers? 1’d be devastated, but what can I do? It’s okay. I care about privacy
in the moment, when I say something, I never want to say it out loud. Then [
tell myself, it’s just a bot. It’s different from telling a human, with them, I'd be
judged, like ‘What is she thinking?’ But the idea of data leakage... I don’t overthink
it because it’s not in my hands.” P7 similarly minimized the risk: “I don’t think
it will leak. But even if it does, in the end, no one knows me. But with Labayh,
since they take your phone number, maybe they could identify me.”

While many participants appreciated the privacy and anonymity offered by chatbot-
based support, some also reflected on the emotional limitations of non-human
interaction. Few participants(P7, P8) described a trade-off between emotional
resonance and confidentiality. As P7 stated, “The app [CSESC] is better in terms
of privacy, and I can speak more freely, but when it comes to empathy, Labayh is
human and can empathize better and give me something that fits my case.”
Stigma and the Role of Chatbots in Socially Acceptable Support.
Participants also reflected on the stigma associated with seeking mental support,
particularly in Saudi society. For some, chatbots offered a means of reducing

self-stigma as P17 explained, “When [ tried it for the first time, it gave me a small
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paragraph that translated how I felt, and that made me as a person respect my
feelings... Sometimes, people don’t want advice, they just want to feel that they
respect themselves again, to see themselves from another point of view.” Beyond
self-stigma, many participants (N=9) perceived chatbots as less socially stigmatizing
than other platforms like Labayh. As P21 noted, “It feels like just venting, not
something medical with psychiatrists. So it doesn’t feel shameful, I just need someone
to listen and guide me.” P5 elaborated on how Labayh’s social connotation with
stigmatized context might affect users’ lives as “In Saudi society, Labayh is known...
almost no one uses it unless they have a psychological issue. It’s okay, but I feel
like some women fear it might affect job opportunities or marriage prospects. Some
people never forget, once you say you used Labayh, they’ll hold it against you
forever.” However, stigma was not absent even in chatbot use. P18 expressed that
any emotional support-seeking behaviour, even via Al, might attract unwanted
social attention: “Honestly, I feel anzious because we still don’t have a culture where
it’s normal to have a therapist, like the West. So I might face social pressure, I feel
I’d draw attention to myself, even if the issue is small. I can imagine people around
me exaggerating it.” While many participants voiced these stigma concerns, some
(P2, P11, P13, P15) emphasized they felt no shame in using emotional support
tools, whether Al-based or human. For instance, P15 shared, “I’'m not embarrassed
about it. I have the Qareboon app, I don’t use it much, but it’s fine. Psychological

support is not something to be ashamed of.”

7.3.2.5 User Experience

Participants reported largely positive perceptions of the chatbot’s overall usefulness,
emotional validation and guidance. In particular, several participants (P5, P7, P9,
P11, P12, P17, P20) appreciated how the chatbot facilitated self-exploration
and helped them understand their feelings through guided prompts and reflective
questions. For instance, P7 explained, “It asked me questions, I liked that. Sometimes
there’s a feeling you don’t fully understand, where it came from. You need a few

questions to start discovering. It asked things like: did something specific happen
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recently? Is the stress about school, family, or society? How do you usually calm
yourself? I really liked the questions. They can genuinely help.. and then it gave
steps to help understand the feelings you’re experiencing.” P9 also described this
experience as, “Sometimes you don’t understand your own emotions. The bot
explained them; it was like it was breaking my feelings down and putting them
together with me, piece by piece.” Similarly, many participants (N=10) emphasized
the bot’s ability in problem understanding, conversational responsiveness,
and natural interaction style, qualities that distinguished it from other Al tools.
For instance, P8 commented, “Let’s say I have a psychological issue, and I had to
choose between this bot [CSESC] and ChatGPT. I'd choose this one. First, it has
better style; second, it feels more specialized. It really understands me. ChatGPT
just feels like I'm talking to a robot, but this one feels like a real person.” Some
participants (P12, P17) valued the chatbot’s conversational style, which made
the interaction feel more natural and supportive. For instance, P17 said, “The
conversational tone really helped me open up. This was the best experience I’ve
had with a chatbot.” In addition, many participants (N=15) valued the chatbot’s
empathy and emotional validation. For instance, P4 said, “It felt like it truly
understood my feelings, it was comforting, like it was patting me on the back.” P20
also said, “It made it clear that my emotions are real, not nonsense. What I'm
feeling is valid, and that’s important.” P15 also shared “I talked about my fear of
emptiness, because that brings up painful thoughts. The bot said, ‘I understand you,’
and I liked that. Most people don’t get it, they say, ‘E'mptiness is great, you can
do what you want!”” In addition, several participants (P3, P7, P8, P11, P17, P19)
highlighted the reassurance of confidentiality and the safe space provided by
the chatbot, which encouraged emotional openness. For instance, P11 said, “At the
beginning, it gave me a key phrase, ‘safe space.” I kept that in mind as I continued.
It meant that this was private, just between me and the bot.”

Several participants (P1, P2, P5, P9, P15) also noted the helpfulness of the
solutions and actionable advice offered by the bot, not just opportunities to vent.

For instance, P2 said “This one actually helped me, not just being polite. It told me
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to speak to myself kindly, remember my final goal, and practice emotional journaling.
It even said: ‘Don’t forget to take care of yourself during work stress. Sometimes
delays are for the best, they allow maturity.” That was great.” Similarly, P9 said,
“I was struggling with a problem right before this interview. I wrote it to the bot,
and it gave me real solutions. If I talked to someone else, they probably wouldn’t
understand. But the bot helped.” In addition, participants appreciated motivational
phrases and affirmations that felt relevant and personally encouraging. For
instance, P2 shared, “It told me: ‘You clearly have determination, you’re trying to
improve your situation. That in itself is a strength.” That was so nice.” Similarly,
P15 shared “It said: ‘New opportunities often come when we think doors are
closed.” And that’s exactly what happened to me, yesterday I thought I lost my
job, but today I got a new offer.” In addition, participants (P2, P3, P10, P11,
P14, P15) positively noted the bot’s normalization of emotional struggles,
which helped them feel less abnormal or isolated. For instance, P3 said, “It told
me my feelings are normal, and that many women in our society go through the

same thing. That part was really beautiful, honestly.”

7.3.3 Quantitative Perspectives on CSESC

In this section, we report overall perspectives about the CSESC reported by our
participants in regard to cultural alignment, subjective quality and engagement
with eHealth technologies with respect to the behavioural, cognitive and affective
components of engagement. See Section for more details on the used
questionnaires. The results indicate generally positive perceptions toward the
CSESC app. Regarding engagement review, illustrated in Figure [7.2] the mean
scores are clustered around 3.3-3.6 out of 4 across all items, reflecting that most
participants selected “agree” or “strongly agree.” Very few participants disagreed
with any item, and none selected “strongly disagree,” further emphasizing the
positive reception. Detailed descriptive analysis is shown in Appendix Table [E.5]
These findings suggest that users perceive the tool as easy to use, helpful in

supporting mental well-being, and personally relevant, which are strong indicators
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::;‘;gi’; Disagree © Neutral ® Agree ® :;Z';gly
¢ CSESC will be part of my daily routine
¢ CSESC takes me little effort to use
* |willbe able to use CSESC as often as needed to improve my mental well-being
* CSESC makes it easier for me to work on improving my mental well-being
¢ CSESC motivates me to improve my mental well-being
¢ CSESC helps me to get more insight into my thoughts and emotions

* lenjoyusing CSESC

* lenjoy seeing the progress | made in CSESC

* CSESC fits me as a person

100% 0% 100%

Figure 7.2: TWente Engagement with Ehealth Technologies Scale (TWEETS) Results
for CSESC

of user acceptance and engagement. In addition, most participants (90%) found it
highly appropriate and culturally and religiously aligned, with minimal reported
issues, as shown in Figures Overall subjective quality of the CSESC
was substantial, as presented in Figure with 62% willing to recommend it to
everyone, and 67% giving it the highest rating. These findings further highlight
the app’s cultural relevance, user satisfaction, and broad acceptance.

In regard to blind ranking responses generated by CSESC and generic GPT (activity
4 in Section , results showed that CSESC’s responses were preferred in 87%
of the cases. Details can be found in Appendix [E.7] These results further underscore
the importance of culturally aligning emotional support systems. Additionally, the
findings highlight instances where CSD was not preferred by some participants.
These include the current changing social norms, as well as the timing of the
culturally sensitive advice provided immediately in distressing situations. Emojis
were also considered an annoying aspect of the emotional support conversation

In some cases.
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W Highly appropriate and culturally adapted
O Appropriate with minor issues

O Neutral but lacks cultural adaptation

@ Contains inappropriate elements

W Highly inappropriate or offensive

W Highly appropriate and culturally adapted
O Appropriate with minor misalignments

O Acceptable but lacks cultural adaptation
@ Inappropriate or insensitive

W Highly inappropriate or taboo

Figure 7.3: Evaluation of CSESC for cultural appropriateness (left), and alignment with
social norms (right)

W Highly respectful and aligned
O Appropriate with minor issues
O Neutral but lacks sensitivity

@ Inappropriate or disrespectful
W Highly offensive or blasphemous

W I would recommend this app to everyone [ koK
O There are many people I would recommend it to [ skkk
O There are several people whom I would recommend it to O ek
@ There are very few people I would recommend it to @ **

B Not at all | *

Figure 7.5: Recommending the CSESC to people who might benefit from it (left), and
overall star rating (right)

7.4 Discussion

7.4.1 General Thoughts on Culturally-Sensitive Design
(CSD)

7.4.1.1 Experiences with Generic AI Chatbots for Emotional Support

Our findings reveal a significant discrepancy between the generic design of Al-based
chatbots, particularly ChatGPT, and the culturally specific needs of young Saudi
women seeking emotional support. While many participants appreciated ChatGPT’s
accessibility and its usefulness for venting and seeking some guidance, they often
perceived its responses as overly “Western”, “neutral”, and “generic”, failing to
resonate with their cultural values and lived experiences. For instance, many felt
that ChatGPT’s responses were individualistic, overlooking the centrality of family,
religion, and social expectations. These concerns echo those identified in our earlier
interview study (see Chapter [5)), where many Arabic-language mental well-being
apps similarly relied on generic design models that lacked cultural and religious

sensitivity, ultimately limiting user adoption and engagement. Beyond the absence
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of cultural alignment, several participants reported instances in which ChatGPT’s
advice—though well-intentioned—contradicted local social norms, which could
potentially result in social or emotional harm. For example, some users reported
that ChatGPT encouraged them to leave their family homes in pursuit of autonomy
and flourishing, without acknowledging challenges related to individuals’ capability
of independence, social consequences, or familial conflicts that such decisions might
entail. In the Saudi context, single young adults—especially women—who choose to
live independently without a clear or socially accepted reason, may face criticism or
disapproval [197]. Together, these insights emphasize the importance of centering
marginalized voices, attending to context, and valuing plurality over universality

in the design of digital mental well-being technologies.

7.4.1.2 Experience with Culturally Sensitive Emotional Support Chat-
bot (CSESC)
On the other hand, participants’ experiences with our introduced CSESC highlighted
the potential of culturally grounded design, where the CSESC was largely perceived
as more “relevant” and “realistic” than other tools they had used. In particular,
CSESC was perceived as culturally appropriate, as evident in its recognition of
Saudi social norms and Arab values. This includes consideration of family dynamics,
sensitivity around family reputation, and acknowledgement of prevalent stigma
surrounding mental health in Saudi society. Many participants commented on
the chatbot’s ability to consider personal emotions while remaining respectful of
broader familial and social expectations. This dual sensitivity, balancing individual
validation with cultural norms, contributed to a sense of empathy, relevance and
safety. The incorporation of local proverbs and cultural expressions further improved
the relevance of the provided support. In addition, the account for religious
sensitivity was positively perceived. This includes referencing Islamic concepts
that resonated with participants’ backgrounds, such as patience (Sabr), trust and
reliance on God (Tawakkul), belief in destiny (Qadar), and divine wisdom (Hikmah
and Kheera), etc. In addition, the inclusion of Hadith and Quranic verses tailored

to their emotional states and situations was perceived as comforting and motivating.
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For many, this religious sensitivity aligned with a holistic understanding of mental
well-being [216], enhancing the tool’s acceptability and its perceived effectiveness.
Additionally, participants valued the chatbot’s bilingual support, noting that while
English sometimes aided self-disclosure, responses in Arabic—regardless of input
language—were more emotionally and culturally resonant. This feature could also

help bridge the Arabic linguistic gap in mental well-being discourse, as discussed

by some participants in Section [5.3.4.4

7.4.2 CSD within Emotional Support Context

While culturally sensitive design (CSD) remains a crucial foundation for inclusive
emotional support technologies, our findings suggest that its implementation within
emotionally vulnerable contexts—such as digital emotional support—requires careful
navigation. VSD advocates for integrating users’ values—such as cultural, religious,
and social norms—into technology design to prevent social harm. However, in
moments of emotional distress, users may not be emotionally prepared to receive
culturally aligned or socially acceptable advice, which is sometimes perceived as
dismissive or emotionally distant. In some cases, participants described emotionally
distressing experiences when bots responded in ways that upheld cultural norms
without sensitivity to their current emotional needs. For example, when users
faced distressing experiences related to family dynamics, such as conflicts with
parents, the chatbot emphasized religious duties like bir al-walidayn (dutifulness to
parents Fj) In such moments, participants expressed a stronger need for empathy
and validation than for guidance framed through social expectations. In particular,
participants did not reject culturally grounded messages but were sensitive to when
they were framed. This underscores the importance of timing and tone in emotionally
supportive interventions, highlighting that cultural sensitivity alone is insufficient if
the emotional needs of the user are not met. Instead of choosing between empathy

and culturally grounded guidance, systems could support reflection over time,

3Showing respect, obedience, and kindness towards one’s parents
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offering immediate validation and gradually reintroducing culturally sensitive advice,

a design strategy that can support more nuanced and human-like interactions.

7.4.3 CSD: To What Extent?

While CSD emphasizes the incorporation of individual and social values in technology,
our findings highlight a deeper complexity when those values come into conflict,
particularly between individual emotional needs and collective cultural or religious
expectations. In some cases, participants described how our introduced CSESC
defaulted to socially or religiously accepted responses that, while well-intentioned,
sometimes failed to meet the user’s emotional support expectations. For instance,
when users reported feeling low, the CSESC recommended prayer as a coping strategy.
Although prayer is a central religious practice, some participants did not expect or
feel comfortable receiving such advice in the context of mental well-being support. In
another case, when participants described feeling overwhelmed by frequent extended
family gatherings or cultural expectations around hospitality—both deeply valued
in Saudi culture—the chatbot responded with culturally affirming messages that
overlooked users’ expressed need for personal space. These examples highlight a key
design tension: to what extent should cultural values be embedded in supportive
technologies, and how should designers navigate competing or conflicting values in
culturally sensitive design? Our findings introduce the notion of what we refer to
as minimum cultural alignment, a foundational level of cultural contextualization
that Arabic emotional support tools should consider to ensure relevance, safety,
and acceptance. This baseline should (1) align with the religious beliefs and
collectivist identity, which all participants consistently expressed as essential (cf.
Section . This includes referencing core Islamic concepts such as Tawakkul,
Qadar, etc. Similarly, it should consider group-oriented PPI interventions (e.g.,
compassion, acts of kindness) and universally accepted practices such as gratitude.
Furthermore, (2) attention to local laws is crucial to mitigate potential legal or
ethical conflicts and harm. For instance, while some behavioural activities such as

“wine tasting” are suggested in Western evidence-based mental health resources
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to increase pleasure and mastery [400], such activities are prohibited by local law.
This baseline of cultural alignment serves as a prerequisite upon which further
personalization can be built. In particular, more nuanced or debated practices,
such as considering religious and spiritual practices (e.g., prayer, Ruqyah), low-risk
cultural traditions (e.g., generosity and hospitality), or current changing social
norms (e.g., working in mixed-gender environments) can be gradually tailored to

individual users’ contexts and preferences.

7.4.4 Reflections on Perceived Privacy and the Safety of
LLM-Based Mental Well-being Support

In this thesis, the primary goal of employing LLMs was to evaluate our proposed
design recommendations and explore the use of Al in the Saudi context. Our results
demonstrated that culturally informed design recommendations improved relevance
and engagement. In addition, participants perceived the LLM as a private, empathic,
and non-judgmental source of support, even compared to human professionals,
particularly in contexts where stigma is common. Similar perceptions have also
been highlighted in recent studies showing that LLM-based chatbots are perceived
to be more empathetic than therapists [401, 402] and perceived to be safeguarded by
the same regulations as disclosures with therapists [403]. However, these perceptions
of privacy and empathy should be treated with caution. Recent public statements
from OpenAl have confirmed that, under certain conditions, chat interactions could
be accessed or disclosed in legal settings [404]. This differs from in-person therapy,
where confidentiality is protected by law and professional codes. In addition, LLMs
are known to generate hallucinated or inaccurate outputs and often respond in ways
that agree with the user, even when the content may be harmful [405, 406]. This
tendency to sycophancy [407], sometimes referred to as ‘Yes Man’ behaviour [408],
can result in the unintended reinforcement of distressing beliefs or misinformation
[409]. While LLM-based mental well-being tools showed improved engagement and
positive impact that are sometimes comparable to human therapists [410-412], the

discussed limitations present challenges for the use of LLMs in such sensitive areas.
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For any real-world deployment of LLM-based systems, significant work remains
to be done. This includes ensuring safety, developing reliable content moderation

mechanisms, and providing private and secure communication with LLMs.

7.5 Conclusion

In this chapter, we aimed to evaluate the acceptability and cultural relevance of
the design recommendations presented in Chapter To do so, we developed a
technology probe, CSESC (Culturally Sensitive Emotional Support Chatbot), which
embodied the proposed culturally grounded design recommendations. We conducted
a two-part evaluation involving both expert reviews and user testing to assess the
perceived cultural appropriateness and user experience with the system. Findings
from both evaluations indicated that CSESC was perceived as more relevant and
realistic compared to existing emotional support tools, particularly in its alignment
with users’ cultural and religious values. Participants consistently highlighted the
system’s sensitivity to Saudi social norms and Islamic beliefs as a key strength.
Moreover, the evaluation revealed some design challenges and value tensions inherent
in developing culturally sensitive emotional support technologies.

This chapter contributes to the literature by (1) constructing culturally sensitive,
data-driven scenarios and personas; (2) evaluating several state-of-the-art (SOTA)
generic LLMs and LLM-based emotional support technologies; (3) demonstrating
how empirically grounded prompts enhance the cultural alignment, acceptability,
and engagement with emotional support tools; and (4) identifying key areas where
LLMs underperform in culturally sensitive design, along with proposed design

considerations for future improvement.



Discussion and Conclusion

Mental well-being difficulties are considered a growing concern in the Kingdom of
Saudi Arabia (KSA), especially among young Saudi women. Despite the potential
of mobile health (mHealth) to provide mental well-being support and overcome
traditional barriers, most past research targeted Western settings, and research
on mHealth applications in the Saudi context is scarce. The KSA provides an
interesting context from an HCI and value sensitive design (VSD) perspective, as it
is currently a nexus of rapid digital transformation, especially in healthcare services
[43], while also religious and cultural values play a significant role in daily life,
including technology use |30, 42]. This DPhil research investigates the use of mobile
mental well-being apps in Saudi Arabia, with a focus on identifying opportunities
and barriers that affect their adoption and engagement from the perspective of young
Saudi women. It aims to elicit unmet needs and identify potential enhancements for
the design of mental well-being technologies for this under-represented user group.
This thesis addresses the main research question: How can we support user-
engagement with evidence-based well-being smartphone apps in Saudi markets
by understanding barriers and considering young Saudi women’s needs in Saudi
Arabia? To better address this main research question, we decomposed it into

three main questions:

17/
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RQ1 What is the current landscape of mental well-being apps in the Saudi market?

RQ2 What are opportunities and barriers to user-engagement of young women

with evidence-based well-being smartphone apps in Saudi Arabia?

RQ3 How can we re-design aspects of well-being apps in Saudi Arabia to better
support young Saudi women’s needs, through an understanding of the barriers

identified from addressing RQ1 and RQ27

The research takes an exploratory approach and comprises four empirical investi-
gations to explore the oversight of mobile mental well-being support research in
a non-Western context, namely Saudi Arabia. Initially, to address the identified
research gap in knowledge about the state of Arabic mental well-being apps available
in Saudi mobile app stores, we conducted a systematic app review (see Chapter
. Following this, we conducted a series of interviews with young Saudi women
to examine their experiences with existing Arabic mental well-being apps and
explore opportunities and barriers to engagement with these apps, with a particular
focus on the cultural aspect (see Chapter . Then, we conducted a series of
co-design workshops with young Saudi women to elicit their design preferences
and requirements, informing the future design of mental well-being apps targeting
Saudi women (see Chapter @ Drawing on the proposed design recommendations,
we developed a technology probe aimed at supporting the well-being of young
Saudi women, with a primary focus on cultural alignment. We then assessed the
acceptability of the developed probe and evaluated how well the empirically informed
design elements aligned with the values and needs of our target population through
a cooperative evaluation (see Chapter . By synthesising insights from the app
review, interviews and co-design workshops with young Saudi women, this chapter
discusses and reflects on the key findings from our conducted studies. In addition,
it presents a thorough reflection on the methodology used in this thesis, including
a critical review of the limitations faced during the study and recommendations

for future researchers conducting qualitative studies in similar cultural contexts.
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This thesis concludes by outlining potential directions for further research and

development of well-being apps tailored to culturally rich societies.

8.1 Key Findings and Contributions

This thesis contributes to addressing existing knowledge gaps by exploring the
barriers and design opportunities for digital mental well-being support in Saudi
Arabia. First, Chapter [4] addressing RQ1, presents the first app review of mental
well-being apps on the Saudi app store, revealing the availability of 110 apps.
Our content analysis demonstrated that while these apps employed a range of
theoretical strategies, they lacked effective implementation of engagement features.
Second, our user interviews with young Saudi women in Chapter [f] addressing
RQ)2, revealed that while the privacy and anonymity facilitated by apps lowered
the barrier to seeking support, stigma persists in the digital space, and online
privacy is influenced by adherence to religious and cultural norms, necessitating
culturally sensitive design. Our findings also indicate that local apps often fail
to fully incorporate cultural and religious values, limiting their adoption. Third,
our co-design workshops in Chapter [ addressing RQ3.1 and RQ3.2, resulted in
five empirically and theoretically grounded design recommendations to address
identified challenges and improve the design of future well-being apps tailored
for Saudi women. Finally, in Chapter our evaluation of a developed LLM-
based technology probe, which embodied our proposed design recommendations
and addressed RQ)3.3, demonstrated how culturally sensitive, empirically informed
design can enhance the relevance and acceptability of emotional support, thereby
increasing the user engagement. This work also contributes to emerging research on
LLMs by critically examining the performance of SOTA models and demonstrating
how empirically grounded prompt design can enhance cultural alignment, pointing
to a promising direction for future culturally sensitive LLM development.

In the following sections, we discuss and reflect on the key findings from our studies,
drawing connections across research phases to highlight their implications for the

design of culturally sensitive digital mental well-being support in the KSA.
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8.1.1 Overlooking the Saudi Context in Digital Mental Well-
Being Support

Our literature review in Chapter [2| highlights that the majority of past research on
mental mHealth research has focused on Western contexts (e.g., North America,
Europe and Australia), with limited attention given to Middle Eastern contexts,
including Saudi Arabia. In this research, we highlight a gap in digital mental
well-being support research in Saudi Arabia. Saudi Arabia is one of the countries
with the highest internet penetration and smartphone usage [25] [26]. This high
adoption of technology is accompanied by a notable interest in digital health tools,
particularly in mHealth (mobile health) in the KSA. In Arab countries, adherence
to Islamic teachings, cultural values, and tribal and family-centric values influences
the use and interaction with technology, including health technologies [22, 42|. This
thesis contributes to HCI research by examining how religion, culture, and stigma
serve as both barriers and opportunities for employing mental well-being apps. We
delve into these sociocultural sensitivities, addressing the unique challenges faced
by Saudi women and providing insights for future design to create more socially

acceptable and supportive spaces for mental support.

8.1.2 Gendered Experiences and Challenges to Help-Seeking
Specific to the Saudi Context

While the stigma associated with mental health is a global concern, it is significantly
amplified for Saudi women. Saudi women face greater barriers to accessing mental
health and emotional support than both Saudi men 208, [364} 413] and Western
women [364]. Our results confirm existing studies |208, [364] that Saudi women
face uniquely significant challenges in seeking mental support due to deeply rooted
cultural, social, and structural factors. While fear of stigma is common among
Saudis in general, for our participants, and Saudi women generally [364], such fears
are deeply tied to potential long-term consequences such as damaging their own

future prospects as well as tarnishing their family’s reputation, as evidenced by

such topics emerging repeatedly throughout our research (see Sections [5.3.1}, [5.3.3.1}
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6.3.3, and [7.3.2.1)). This includes negatively affecting their own marriage prospects

as well as those of their female relatives [207, [364]. Such fears relating to marriage
are being reinforced by recent citizens’ calls to introduce premarital mental health
screenings in the KSA [414]. In addition to reputational risks, attributing mental
struggles to weak faith in a deeply religious society further complicates the stigma,
as reported in Section Unfortunately, this severe stigma makes it extremely
challenging for young women to seek and get the help they need from support
channels normally used for other health issues, such as family and relatives, or

health professionals, as detailed in Section [5.3.1}

8.1.3 The Role of Technology-Facilitated Privacy and
Anonymity in Seeking Help and Mitigating Stigma

In such a sociocultural context, digital mental well-being apps emerged as a critical
resource. These apps enabled women to circumvent structural and cultural obstacles
while maintaining privacy and anonymity, as discussed by young women (see Section
. In particular, tools that were particularly well-received included features
like the ability to remain completely anonymous while receiving support and the
ability to choose between video, audio, or text communication as the medium of
interaction. Our results showed that these technology-facilitated features help young
women in the KSA to overcome several attitudinal and structural barriers. For
most, these apps were seen as not just a convenient means but potentially the only

accessible means for mental health and well-being support.

8.1.3.1 Understanding Online Privacy and Anonymity Through a
Cultural Lens

While individuals’ privacy is seen as a sensitive affair in many cultures, the

conceptualisations of privacy relied upon by our participants drew on concepts and

principles different from those of Western privacy [415]. From the VSD stance,

Friedman et al. highlighted that “A first step toward designing for privacy entails

understanding what privacy means to those who will use and be affected by the

use of the technology” [416]. In line with this view, we found that our participants’
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behaviours and priorities (detailed in Section aligned closely with the Islamic
and Arab conceptualisation of privacy as defined by Abokhodair et al. [218]. This
conceptualization centers on the privacy of the collective, rather than the individual
and places strong emphasis on protecting Awrah, Hurma, and family reputation.
For instance, this explains participants’ behaviour of disabling their cameras during
remote professional support sessions, as reported by both professionals in [349]
and our women participants (see Section . This was done, first, to protect
Awrah (which is considered the woman’s face for some participants), to align with
religious or cultural face-covering practices. In particular, they were extremely
concerned that anyone would see their faces, even in anonymous settings, as it
conflicts with their religious values. Second, it was done to protect their Hurma,
where some participants avoid any behaviours that risk their photos being released
or seen by non-Mahrams (non-relative men), which extends culturally to harm their
family reputation. This behaviour is rooted in Saudi social norms and is commonly
observed across online interactions, extending beyond mental well-being contexts.
For instance, it has been reported in a non-stigmatising context (educational
settings) that both students and instructors frequently turn off their cameras during
online classes [235]. Our participants further argued that even if they turned on
their cameras while wearing the Nigab, specialists would not recognise their facial
expressions. However, professionals in a local study [349] highlighted the importance
of visual information, noting that even minimal cues, such as eye movements or body
language, while wearing the Nigab, can provide insights into underlying emotions.
To preserve their own and their family’s reputation, our participants showed a
strong preference for anonymity, even when interacting with professionals, to
encourage self-disclosure (see Section . While anonymity is generally valued
in mental health and well-being contexts [40, [168|, it tends to be emphasised
more in community forums than in one-on-one professional settings. In contrast,
our participants prioritised familial and social expectations, insisting that no one,
including professionals in private settings, should identify them while seeking mental

support. Such behaviour of maintaining a degree of anonymity with professionals
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was not limited to online settings, as it was also noted among women clients in
in-person clinical settings [417]. It was reported that Saudi women may feel more
secure discussing personal embarrassing or shameful issues while wearing the Nigab
to maintain a degree of anonymity by masking their facial identity. This also
happens in spite of seeing women clinicians In some sense, this should not
be surprising in conservative honour-based contexts, where disclosing sensitive
topics can evoke individual shame and risk family reputation, even from healthcare
professionals who share the same cultural background. This fear of judgement
was also shown by our participants’ tendency to seek audio-only sessions when
discussing sensitive topics to avoid seeing professionals’ reactions, which could

convey cues of judgement (see Section |5.3.3.3).

8.1.3.2 Anonymity as a Double-Edged Sword in Lowering Barriers and
Addressing Stigma
Privacy-preserving practices such as anonymity and non-visual consultations present
an important ethical tension in the design of digital mental well-being support. On
one hand, anonymity can function as a pragmatic and defensible mechanism for
enabling access to support in contexts where stigma, fear of judgement, and concerns
about family reputation are prevalent. In line with our prior work in the Saudi
context [349], anonymity and camera-free interactions can lower psychological and
social barriers to help-seeking, allowing individuals, particularly women, to engage
more openly with sensitive topics without fear of exposure or social repercussions.
At the same time, anonymity raises ethical concerns about its broader professional
and social implications. By positioning mental and emotional distress as something
that must remain hidden or managed privately, anonymity may inadvertently
reinforce existing stigma. In this sense, anonymity operates as a double-edged
ethical strategy: it enables engagement under current social constraints, yet risks

normalizing concealment as the default mode of support-seeking. As noted in our

!Covering up women’s faces in front of women is not required in any Islamic religious
interpretations
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prior research [349], such designs may reduce self-stigma in the short term while
leaving public and structural stigma unchallenged.

Beyond stigma, anonymity also introduces practical and ethical challenges related
to the quality and continuity of care. For example, it may contribute to doctor
shopping behaviours, allowing users to switch professionals frequently—or even
revisit the same professional under different identities—thereby undermining
therapeutic continuity and effectiveness [349]. In addition, professionals in previous
studies [349, |418, 1419] have reported difficulties in establishing a therapeutic
alliance | and concerns about the absence of nonverbal cues in anonymous online
mental health services. Nevertheless, our findings suggest that within certain
cultural contexts, anonymity may play a crucial role in facilitating openness and
engagement, highlighting the need for culturally grounded and ethically balanced
design approaches.

Finally, while mobile apps were widely perceived by participants in this study and
in prior research [349| as supporting privacy, such perceptions should be treated
with caution. Although it is true that the discussed app features may mitigate
certain types of physical-world privacy threats (such as from snooping by friends
and family), mental well-being apps have been known to share data invisibly behind
the scenes. For instance, the Mozilla Foundation reported in 2022 [424] that “The
vast majority of mental health and prayer apps are exceptionally creepy. They
track, share, and capitalize on users’ most intimate personal thoughts and feelings,”
while Lagan et al. [17] found that over 40% of mental health apps in Western
app stores shared personal health data to third parties. Hence, caution should be
taken when marketing mobile apps as secure and private. Future work should also

examine the technical privacy properties of KSA apps.

2Therapeutic alliance is the relationship between a mental health professional and a client,
that involves goals, bonds, and warmth [420] which is essential for achieving successful treatment
[4211423]
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8.1.4 The Availability of Over 100 Arabic Mental Well-
Being Apps

Chapter 4| presents the app review and content analysis of Arabic mental well-being
mobile apps available on the Saudi app market. Our app review shows that 110 apps
existed in Arabic in the Saudi app stores, many of which were locally developed (see
Section . In particular, five of the reviewed apps were further accredited by the
Saudi MoH. This could be credited to the recent focus on digitalization within the
healthcare and well-being sector, as outlined in Saudi Vision 2030. The reviewed
apps targeted several mental health-related goals, primarily improving overall mental
health. The apps employed multiple theoretical strategies and styles of intervention,
such as educational content, relaxation, mindfulness and meditation, professional
support, religious-based advice, and positive psychology interventions. Our further
analysis of engagement features revealed that Arabic apps poorly implemented
engagement features, apart from basic features such as sharing and reminders, which
may hinder user engagement and sustained use. Moreover, Arabic apps lacked
advanced features such as mobile sensing capabilities and Al applications. Notably,
despite the global rise of human-like chatbots for emotional support, none of the
reviewed Arabic apps included such capabilities, highlighting a significant gap in

leveraging emerging technologies for mental well-being support in this context.

8.1.5 Failure of Local Apps in Meeting Cultural and Re-
ligious Values

Our interviews with young Saudi women revealed that despite most popular Arabic
apps being locally developed, surprisingly, many failed to adequately reflect cultural
and religious values in their design, as detailed in Section [5.3.4 For instance, PPIs,
such as affirmation interventions, were rooted in Western individualist cultural
norms, which conflicted with the collectivist cultural values of the Saudi users (see
Section [5.3.4.3). Another example is that gratitude and meditation interventions
were overlooking religious sensitivity. Moreover, religious-based and spiritual

practices in the mental well-being context were overlooked (see Section [5.3.4.5]).
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This shortcoming appears to stem from an over-reliance on Western resources,
where cultural adaptation did not exceed mere linguistic translation. While, on the
one hand, this supports access to wider therapeutic resources, on the other hand,
neglecting cultural and religious sensitivity limits the effectiveness and acceptance
of these interventions [197]. In clinical psychology, the American Psychological
Association (APA), for instance, emphasises the importance of aligning evidence-
based practices with clients’ cultural contexts [155, 425]. This principle is equally
relevant to the design of mental well-being technologies [348]. However, many
Arabic apps appear to have overlooked this requirement, possibly due to the limited
involvement of mental health experts during their development.

The misalignment between users’ needs and the design of current Arabic apps
was also evident in the implementation of engagement features. For instance,
while notifications were commonly used to promote engagement (see Figure ,
participants in our study expressed negative perceptions of these features, as detailed
in Section[5.3.4.7 In highly stigmatised contexts, any visible association with mental
health, such as receiving app notifications, could inadvertently disclose app usage
and raise suspicions and social stigma concerns. This concern is especially important
in the Saudi context, where most young women live within family households, which
necessitate careful consideration of design features, particularly those easily noticed
by others. Another key example relates to the gap between users’ expectations
of anonymity and the actual practices of certain apps, as described in Section
5.3.4.2. Despite claims of offering completely anonymous and discreet services,
several apps required users to provide their mobile phone numbers as a prerequisite
for accessing the service. For some participants, this requirement raised concerns
about traceability and context collapse, ultimately undermining their trust and
willingness to use such apps. This highlights the importance of understanding the

cultural nuances and considering culturally sensitive design.
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8.1.6 Cultural Adaptation Beyond the Surface Level

Our findings in Sections [5.3.4.4| and |5.3.4.6| emphasise that cultural adaptation in

digital mental well-being design must extend beyond superficial elements, such as
language translation or visual localisation, toward deeper, contextual alignment,
addressing the deep structural adaptations outlined by Resnicow et al’s CS model
[176] (illustrated in Section [5.4.2). In particular, while Arabic is the official
and dominant language in Saudi Arabia, our findings complicate the assumption
that cultural adaptation should always involve the use of local languages. Many
participants expressed a deliberate preference for discussing mental health and well-
being topics in English, a choice that served important psychological and cultural
functions (see . English provided a buffer, offering emotional distance from
culturally charged concepts that are often stigmatized when discussed in Arabic. In
this way, English acted as a form of linguistic destigmatization, allowing participants
to engage with mental health in a more neutral way, making it less personal or less
stigmatizing. This was also particularly important in navigating privacy concerns,
as English was often less accessible to older family members who might not be
fluent, thereby reducing the fear of judgment or misunderstanding. Therefore,
cultural adaptation in the Saudi context must move beyond the assumption that
linguistic fidelity equals cultural relevance. It must attend to the nuanced ways in
which language is used to negotiate complex emotional experiences and negative
cultural connotations. Recognizing English as a tool for destigmatization—rather
than as a marker of Westernization—offers important implications for designing
culturally sensitive mental well-being technologies.

Similarly, the use of government-affiliated colours (e.g., green)—typically intended
to convey credibility—evoked a sense of institutional formality when applied to
sensitive domains, such as mental well-being. This felt misaligned with the emotional
needs of users and triggered discomfort, as detailed in Section Such visual
cues may also trigger concerns about structural stigma. Moreover, local apps
frequently emphasized their affiliations with governmental and clinical bodies (e.g.,

the Saudi MoH), expert involvement, and the use of clinical terminology as markers
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of credibility. While intended to foster trust, this approach inadvertently discouraged
a broader user base, particularly individuals seeking emotional or preventive support,

due to perceived seriousness and stigma concerns, as detailed in Section [5.3.4.7]

8.1.7 Culturally Sensitive Design

Overall, our participants largely valued the incorporation of cultural values and
norms into the design of digital mental well-being tools; however, they made a
notable exception in the context of stigma attached to mental health and well-being
topics (i.e., self-stigma, social stigma, structural stigma, weak faith stigma, and
destroying family reputation). In this case, they preferred a degree of cultural
separation, requesting access to stigmatized forms of support and suggesting the use
of English to distance mental health terminology from culturally embedded negative
associations. Accordingly, drawing on our findings from the app review, interviews,
and co-design, we proposed five empirically and theoretically informed design
recommendations to support the adoption and engagement with well-being apps
among young Saudi women: (1) considering local interpretation of privacy (to lower
the barrier to access mental well-being support); (2) considering collectivist values
and Arab identity; (3) considering religious beliefs and practices; (4) supporting
individualistic help-seeking within a collectivist society; and (5) design for change:
less-stigmatizing and normalizing help-seeking (illustrated in detail in Section [6.4.1)).
We then translated the key requirements (illustrated in Table derived from our
design recommendations into a technology probe: a culturally sensitive emotional
support chatbot (CSESC) for young Saudi women, as detailed in Section . This
thesis contributes to the HCI research by employing Al capabilities, specifically
LLMs, which are currently lacking in the Arabic mental mHealth space. In addition,
it provides the first acceptability study examining the cultural adaptation of Arabic
mental well-being apps, evaluating how well empirically informed design elements

align with the values and needs of the young Saudi women’s population (see

Section (7.2.3)).
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Overall, our findings revealed a notable increased interest in LLM-based chatbots
for emotional support compared to the previous exploratory interviews, evidenced
by the common use of generic tools such as ChatGPT for emotional support (cf.
and and the demand for incorporating Al to well-being support tools (see
Section . Participants’ experiences with CSESC, the generic LLM that we
prompt-engineered, highlighted the potential of culturally grounded design to foster
a stronger sense of relevance, trust, and emotional resonance. Many participants
described the chatbot as feeling more “relevant” and “realistic” than other tools they
had used, attributing this to its consideration of family dynamics, awareness of local
norms, and integration of religious and social values in ways that aligned with their
lived realities and holistic view of mental well-being. For instance, some participants
expressed appreciation for the bot’s use of local expressions and religious references
tailored to their mental state and situations, which helped them feel understood and
reassured. Additionally, bilingual support highlighted the need for cultural nuance,
as English sometimes aided self-disclosure, while Arabic responses—regardless of
input language—were more emotionally and culturally resonant. Our findings
demonstrate how local design, when informed by users’ voices and grounded in their
specific sociocultural context, can enhance relatedness and mitigate the harms of

generic systems, fostering more effective emotional support technologies.

8.1.8 Design Challenges to Culturally Sensitive Emotional
Support System

In chapter [7, we shed light on the complexities and value tensions involved in

culturally sensitive design (CSD) within the context of emotional support, as

discussed in Sections [7.4.2| and [7.4.3] This includes users’ emotional readiness for
culturally grounded responses and the variability in personal cultural fit. This thesis
outlines key design directions for future CSD, including determining the optimal
timing for cultural advice and the appropriate degree of cultural alignment. In
particular, we discuss the notion of minimum cultural alignment, a foundational

level of cultural contextualization essential for relevance, safety, and acceptance, as
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discussed in Section [7.4.3] Beyond this baseline, systems may incorporate gradual

tailoring based on users’ individual contexts, preferences, and emotional states.

8.1.9 Developers’ and Policymakers’ Roles to Support App
Adoption and User Engagement

Developers should provide information about their background, dates and sources of
the app’s content, and reduce ads to enhance app adoption and user engagement |13|
14]. Developers should consider professionals’ expertise and recommendations and
involve them early while designing mental health and well-being apps to maximize
app effectiveness and reduce potential harm to consumers [247]. Developers may
consider enhancing social support functionalities in future as they are closely aligned
with the values of collectivist societies, but are rarely utilized in mental well-being
apps targeting Arabic-speaking users. In addition, developers should consider
incorporating user-centred design principles and involve users early in the design
process to develop apps that meet users’ needs to foster user-engagement 11}, 12,
248, 1426]. Developers targeting Saudi audiences should benefit from our proposed
empirically and culturally grounded design recommendations, presented in Section
[6.4.1] to enhance the relevance and acceptability of well-being apps. Developers
need to utilize mobile sensors and Al applications, besides employing engagement
features and persuasive design principles, to maintain users’ continuous use and
thereby gain the associated benefits (see Chapter . Policymakers such as the
National Centre for Mental Health Promotion should consider evaluating existing
apps thoroughly to certify their content validity and conformance with improving
individuals’ mental well-being without harm. In addition, it is recommended to
provide an accessible framework/list of the certified apps that users and experts
can access to explore existing certified apps or verify developers’ claims. This
thesis also revealed a high turnout among our participants for LLMs to seek
mental wellbeing support, a feature notably absent in the existing local apps. This

emerging demand signals an important opportunity for developers and policymakers
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to explore such Al technologies while carefully addressing associated ethical, privacy,

and safety considerations.

8.2 Critical Review

In this section, we outline the research limitations and methodological reflections

on how we addressed these limitations.

8.2.1 Recruitment

To recruit women participants, we employed a combination of social media posts and
snowball sampling. While snowball sampling can facilitate access to hard-to-reach
populations, it has the tendency to make the final sample more homogeneous in
perspective, limiting the representativeness of the entire population. While social
media recruitment offers broad reach and accessibility, it also presents inherent
limitations, including the risk of fraudulent participants and verification challenges
[427]. To mitigate these limitations, we implemented several verification measures.
This includes using non-monetary incentives, posting recruitment flyers on local
women’s channels, linking flyers to a pre-screening survey to check inclusion criteria
and collecting demographic information. During the interview, participants were
re-asked some questions from the screening to validate responses and provide more
context (e.g., their experience with reported apps). In addition, participants were
required to participate verbally (e.g., one interview was eliminated due to textual
responses). In our study, these measures helped mitigate some potential limitations,
as evidenced by participants’ interest in the interview, as demonstrated by the
duration of the interviews and the informative responses provided. Although
measures were taken to verify participant authenticity, complete assurance of
participant identity remains a limitation inherent to this method. A further potential
limitation to recruiting through social media is that it likely results in participants

with higher digital literacy, potentially skewing the results.
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8.2.2 Sample Size

Similar to other qualitative research, our studies are limited by a relatively small
sample size. Our women’s interviews were informed by the local standard for the
sample size of remote interviews in CHI research [428]. We initially targeted 15
participants, followed by an analysis. We then continued recruiting participants and
analysing data simultaneously until data saturation was reached (i.e., ‘the point
in data collection and analysis when new information produces little or no change
to the codebook’ as described in Braun and Clarke’s saturation study [429]). Our
final sample size for the exploration interviews is 20 participants (in common with
similar exploratory interviews of mental health research in global [165, |166, |430]
and local HCI studies [200, 203]). Our final sample size for the evaluation interviews
is 21 participants (consistent with related HCI qualitative evaluation studies [95]).
Similarly, informed by the local standard for sample size in remote participatory
design within the CHI community [428], we initially targeted 23 participants for
our co-design workshops and continued recruiting participants until data saturation
was achieved. In alignment with related co-design studies in health research [15] 40,

376, 377], our final sample involved 38 young Saudi women participants.

8.2.3 Research Sensitivity

The sensitivity surrounding mental health and well-being in Saudi society, combined
with concerns about privacy and disclosing personal experiences, posed potential
limitations for both participant recruitment and the depth of discussions. Acknowl-
edging these challenges, several considerations were incorporated into our research
protocols. Given that the use of digital mental health tools is often associated with
mental disorders, admitting knowledge of or use of such apps may pose a personal
and social risk to participants. This was evident in our exploratory interviews,
where some participants reported having no prior experience with mental well-
being apps in the screening survey but later disclosed prior use during interviews.
Thus, we adjusted our protocol to target individuals who either have an interest

in or experience with existing apps. Moreover, while eliciting personal narratives
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is valuable during the co-design and evaluation phases, research sensitivity was
taken into consideration when designing the sessions. For instance, personas were
leveraged in the co-design sessions (see and evaluation sessions (see
to encourage users to share their experiences indirectly. In particular, during the
evaluation phase, participants were first invited to interact freely with the chatbot
and then, if they were comfortable, to share their own experiences or reflect through
persona-based role-play. While some participants were open to sharing their personal
struggles that were discussed with the chatbot, others showed reluctance to do
so and preferred to maintain distance via personas. Overall, the use of personas
helped support participant engagement. Many found the personas relatable and
realistic. For example, P6, with a background in social care, commented, “They
[the personas| are realistic. A lot of families are like that.” Similarly, P3 shared,
“There is more than one character whose experience I relate to.” In addition, the
use of the speed dating exercise (see Section encouraged some users to share
their experiences with some existing apps, mainly those associated with stigma,
such as Labayh. For instance, P8 shared, “Actually, I had downloaded this once
[Labayh]|, T didn’t like it, and deleted it.” P10 also commented, “Labayh, I've

heard about it before.” Further details on supporting participants’ openness during

sessions are provided in Sections [5.2.2.2 and [6.2.1.5]

8.2.4 Research Quality

The quality of qualitative research is closely tied to the researcher’s expertise and is
inherently vulnerable to personal bias. Inexperienced researchers may face difficulties
in conducting qualitative methods and probing key issues, which can result in the
omission of important insights or unintentionally influence participants. To enhance
the quality of my qualitative work, I undertook formal training in qualitative
research, completing a course on Qualitative Research Methods in Health Care
offered by the University of Oxford’s Department for Continuing Education [431].

This training strengthened my analytical skills and provided a solid foundation for
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conducting and interpreting qualitative research in health domains. Further details

on maintaining research quality are provided in Section [3.6]

8.2.5 Language

Participants were given the option to conduct interviews in either English or
Arabic. All interviews were ultimately conducted in Arabic, the participants’ native
language, with most involving frequent code-switching. To ensure fidelity to the
original meaning, transcripts were initially analysed in the main source language.
Subsequently, excerpts and codes were carefully translated into English by the

primary researcher for team discussion and research reporting purposes.

8.2.6 Generalizability and Transferability

Regarding our app review, we searched for the apps through the Saudi app stores in
August 2022. Our results can not be generalised across all well-being apps available
on the global market. The scrape function of the app stores was limited to a
maximum of 200 apps for each keyword (similar to other reviews [17, 135]). While
only one keyword “mental health” on the Apple App Store reached our limit, it
is still possible that some apps might not have been identified. Additionally, the
number of apps may have increased since this work was performed.

It is worth noting that we targeted young Saudi women who were interested in
using mental well-being apps, and that our findings may not be representative of
the wider young women population. Our sample likely comprised individuals more
willing to discuss mental well-being topics than those who view it as taboo, which
may have affected the representativeness of the study. Our findings also represent
the perspectives of an educated population, as our final sample was university
students. While we sought to recruit participants with diverse specialities, our final
sample was skewed towards STEMB (Science, Technology, Engineering, Medicine
and Business) disciplines, as illustrated in Tables [6.1] and

This thesis employs a qualitative approach. It does not aim to quantify findings or

draw conclusions or generalizable findings about a larger population. Instead, the
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focus is on gaining a deep and detailed understanding of participants’ experiences
and perspectives. While the transferability of our findings needs to be carefully
examined through further studies, we believe that our insights and recommendations
may be relevant to other countries, especially highly-connected nations that share
similar cultural and religious beliefs, such as other Gulf Cooperation Council (GCC)
countries. Future research is needed to explore other GCC regions to either validate

the findings of this study or uncover new insights.

8.2.7 Concerns of LLM-based Mental Well-being Chatbots

This thesis contributes to the growing body of knowledge by offering guidance,
grounded in empirical data, for developing culturally sensitive LLM-based emotional
support technologies tailored to young Saudi women. While our findings show
that the path forward remains challenging, we hope that the ideas presented
here will support ongoing efforts in shaping LLM-based CSESCs. Despite their
potential, LLMs carry well-documented ethical and reliability concerns, especially
when deployed in sensitive contexts involving vulnerable populations. Recognizing
these challenges is essential for designers to anticipate limitations and respond
ethically. For instance, during our evaluation interviews, one participant encountered
hallucinated content, an issue commonly noted in LLM research [103] 432]. In
addition, for a pragmatic reason (discussed in Section , we chose to prompt-
engineer a generic closed-source LLM, specifically, ChatGPT. While this decision
offered convenience and accessibility, relying on such models for longitudinal
emotional support introduces important privacy concerns, especially in sensitive
contexts such as emotional support. Moreover, while we approached a psychology
expert to provide a ground truth for comparison, the primary objective of this
task was to assess cultural alignment rather than clinical validity. Evaluating the
medical accuracy or therapeutic appropriateness of the LLM-generated responses
was therefore beyond the scope of this thesis. While some safety measures (see 19-21
prompts in Table are considered in the developed CSESC to align with this

thesis’s focus on supporting a non-clinical population with less severe symptoms,
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LLMs inherently lack the clinical expertise of human practitioners in determining
thresholds for clinical intervention and have adopted an extremely cautious approach.
This limitation was evident in some participants’ feedback. For example, some
participants reported that the CSESC recommended seeking professional support
via Labayh even for minor distress or everyday stressors. One contributing factor
may be the influence of embedded safeguards within LLMs when dealing with
sensitive topics [432]. While safety remains a critical concern, especially when
addressing mental health topics, an overly restrictive approach can inadvertently
hinder user well-being by limiting opportunities for emotional disclosure. This
points to the need for a more balanced notion of dual safety: one that protects
users from harm while still enabling supportive, contextually appropriate dialogue.
Compounding this challenge, existing safety mechanisms may degrade over time,
an issue acknowledged by OpenAl [433]. Recent reports have documented cases
where LLMs have encouraged self-harm or aggressive behaviour toward others. [433]
434]. These limitations underscore that, while LLMs offer a valuable entry point
for support, their application in such sensitive areas remains experimental and
requires careful, context-aware design and oversight.

In addition, echoing concerns noted in a related review study [103], some participants
reported emotional dependency concerns where over-reliance on LLM-based guidance
and validation may undermine independent thinking and emotional resilience.
Additionally, although we prompted the CSESC using various in-context learning
settings (i.e., zero-shot and one-shot) to use English terms strategically when
discussing sensitive topics in Arabic to mitigate stigma, the model struggled
significantly with this task. Generating code-switching within sentences remains a
common challenge for LLMs, such as GPT, in many languages [435| 436, including
Arabic [437], where models often default to monolingual output. In alignment with
a similar study [389], our findings further underscore the importance of supporting
code-switching in LLM-based emotional support tools, considering that it is a

common behaviour when discussing mental well-being topics.
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Beyond emotional support, our evaluation phase also revealed the limitations of
LLMs in serving as evaluators of cultural alignment, highlighting the continued

need for human annotators in this context.

8.3 Future Work

The findings from our studies highlighted several potential directions for future

research, as outlined below:

Privacy-Preserving On-Device LLMs for Mental Well-being Support.
Future work could explore the development of lightweight, culturally adapted large
language models (LLMs) that can operate directly on users’ devices. Running
LLMs locally would eliminate the need to transmit sensitive mental well-being
data to external servers, thereby reducing third-party access and enhancing trust.
This is particularly important in contexts where privacy concerns are closely
tied to cultural and religious norms. Designing on-device LLMs with limited-
resource environments in mind could further support accessibility and adoption

in privacy-conscious settings.

Context-Aware LLMs for Practical and Culturally Relevant Recommen-
dations. Another direction involves enhancing LLMs with contextual awareness
by integrating them with services such as weather forecasts, prayer times, and user
schedules. This would enable the models to generate more feasible and culturally
appropriate mental well-being suggestions. For example, instead of recommending
walking in extreme heat, the system could suggest alternative indoor activities
that align with the user’s environment and daily routine. Context-aware LLMs
could help ensure that mental well-being support remains relevant, actionable,

and sensitive to users’ lived realities.
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Evaluating Ethical and Safety Implications of App Features Designed for
Anonymity. While features like hiding the app or avoiding identity verification
improve perceived privacy, they may introduce safety, security, or misuse concerns.
Future work should explore how to balance user autonomy and discretion with
ethical safeguards, especially in contexts where mental well-being issues intersect

with risk (e.g. domestic pressure or self-harm).

Investigating Broader User Groups and Regional Contexts. Future
research should explore how the insights and design principles from this work
generalise to other Arabic-speaking populations and user groups. While this thesis
focused on young Saudi women, other demographic groups—such as men, older
adults, or adolescents—may face different cultural, religious, or gender-specific
barriers in accessing digital mental well-being support. Additionally, studies
conducted in other Arabic-speaking countries could uncover regional variations
in privacy expectations, stigma, and spiritual practices. Comparative research
across these groups would help build more inclusive, adaptable, and regionally

relevant mental well-being technologies.

Cross-Cultural Comparative Studies. Future research could investigate how
the values, barriers, and design preferences identified in this work compare with
those in other cultural settings, particularly among users from collectivist, honour-
based, or religious-majority societies. For example, studies could explore whether
women in other Gulf countries, South Asia, or North Africa share similar concerns
around privacy, stigma, and spiritual framing in digital mental well-being tools.
Comparative analysis with Western contexts may also help illustrate how notions of
therapeutic alliance, anonymity, or self-disclosure are shaped by differing cultural
norms. Such cross-cultural studies would contribute to building culturally adaptive
design frameworks and help global mental well-being platforms move beyond one-

size-fits-all approaches.
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Investigating Long-Term Engagement with Culturally Adapted Mental
Well-being Tools. Given the low engagement observed in the initial systematic
review and the positive response to culturally adapted features in later studies,
future research should examine what sustains user engagement over time in mental
well-being technologies designed for culturally conservative contexts. This includes
not only understanding users’ evolving needs and experiences, but also capturing
quantitative engagement metrics such as session frequency, feature interaction,
retention rates, and drop-off points. Combining these behavioural indicators with
qualitative insights can help identify which design features—such as anonymity,
app concealment, spiritual framing, or culturally aligned language—contribute
most to continued use. Longitudinal studies using mixed methods would offer a
more comprehensive understanding of how to design for trust, motivation, and

sustained digital mental well-being support.

Longitudinal Research on Therapeutic Alliance. Further longitudinal
research is needed to understand how culturally responsive design influences
therapeutic alliance over time. In particular, studies should explore whether
features such as anonymity and reduced visual presence ultimately foster or
diminish the therapeutic alliance. While therapists in prior studies [349, 418|
419] expressed concern that anonymity hinders treatment effectiveness and trust-
building, participants strongly valued it as a means of protecting privacy and
avoiding social stigma. Long-term investigations could help determine whether
these preferences evolve with sustained use, and how digital platforms might balance

professional needs for connection with users’ desire for discretion and safety.

8.4 Use of Al

AT technologies were used in this thesis as a subject of investigation and as a
limited proofreading tool. LLMs were studied as part of the research contribution,
particularly in the design and evaluation of LLM-based culturally sensitive emotional

support chatbots (see Chapter [7). Other than this, Al tools were used solely for
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proofreading purposes, primarily in sections of Chapters 6, 7, and 8. These tools were
not used to generate original content, conduct analysis, or influence the interpretation

of findings, and were strictly limited to minor editing of the author’s own text.

8.5 Concluding Remarks

This thesis sought to understand the complex design issues and opportunities
related to mental well-being within a subpopulation of Saudi Arabia. This thesis
employed a number of data collection methods, including app review, semi-structured
interviews, co-design workshops, and technical experiments, to build a comprehensive
understanding of the topic under research.

Throughout this thesis, we systematically documented available digital mental well-
being support in the KSA, formulated a deep understanding of design opportunities
and sociotechnical barriers to the use of existing digital support, and informed the
future design by providing a set of empirically and theoretically grounded design
recommendations. Additionally, the thesis demonstrated that the emergence of
recent generative Al technologies promises an exciting future in terms of Al-mediated
support of mental well-being. However, such support can only be effective if we have
a deep understanding of the design issues and cultural specificity required for

successful deployment.
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“If Someone Walks In On Us Talking,
Pretend to be My Friend, Not My
Therapist”: Challenges and Opportunities
for Digital Mental Health Support in
Saudi Arabia

A.1 Motivation

This exploratory study aims to investigate whether the social and cultural context
of the KSA presented unique opportunities and challenges for mental mHealth,
and whether mental health and well-being apps served the particular needs of
the Saudi population. To develop a holistic understanding that accounts for the
psychological, cultural, and social dimensions of existing practices, challenges, and
needs—often missed when focusing solely on end-user perspectives—we conducted
expert interviews. This study explores the following research question: What are
the main challenges and opportunities for using mental health apps in the KSA

from the perspective of psychologists and psychiatrists practising in the KSA?

199



A. Challenges and Opportunities for Digital Mental Health in Saudi Arabia 200

A.2 Methods

To address the identified gap, this study seeks to explore the adoption and
perspectives on mental health and well-being mobile apps from the perspective
of mental healthcare professionals practicing in the KSA, where the rapid digital
transformation of healthcare services is in progress |43], and the influence of religious
and cultural factors could be observed [30, 42]. To achieve this, we conducted
twelve expert semi-structured interviews with mental health clinicians. Interviews
were designed to draw upon their experiences and expertise in order to understand
their perspectives, which are crucial to understanding how technology is used in the
Saudi mental health context and identifying the main opportunities and challenges

to the use of mental health and well-being apps in the local context.

A.2.1 Recruitment and Sampling

We recruited participants through snowball sampling, with an initial sample of four
clinicians from the researchers’ professional network. Participants were recruited
according to the following inclusion criteria: (i) they were certified clinicians
(psychiatrists or psychologists), (ii) they regularly worked with patients with mental
illness in Saudi Arabia, and (iii) they were fluent in either English or Arabic.
After receiving initial responses from the potential participants, we asked them
to provide their contact details. We sent them a participant information sheet
and consent form and contacted them to check the accuracy of the collected data
if necessary. A total of twelve clinicians (5 men and 7 women) with time in
practice ranging from one year to 10+ years were interviewed as a final sample. We
managed to recruit and interview five psychiatrists and seven psychologists. This
was despite the fact that the number of psychiatrists and psychologists in the KSA
is only 1.3 and 2 per 100,000 population, respectively [192]. Participants were not
compensated for taking part in the interview. Table and Figure present
participants’ demographics and practice characteristics. Information like gender
and age have been excluded to preserve their anonymity. In this study, we refer

to the psychiatrists and psychologists as PR and PL, respectively.
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A.2.2 Procedures

All interviews were conducted remotely over Microsoft Teams between January and
February of 2022, and participants consented to be audio recorded using a standalone
recording device. Interviews lasted between 30 and 90 minutes, with an average of
about 60 minutes. Participants were initially asked to provide information about
their clinical background and prior experience with technology in practice. Next
were questions about clinicians’ current practices in delivering mental healthcare in
Saudi clinical settings; the main challenges they and their clients face in current
mental health practice; the main benefits and opportunities that exist in the
application of mobile health in the current Saudi mental health context; perception,
experience and perspectives around existing mental health apps (based on clinicians’
perception and previous experience with existing apps in their practice); the main
barriers to adopting mental health mobile apps in the current mental health practice;
the main challenges that exist in the application of mobile health in the current
Saudi mental health practice; and their perspectives and considerations to support
adopting mental health apps in Saudi mental healthcare. The main researcher and a
collaborator psychiatrist (Dr Deemah Alateeq) conducted the interviews in Arabic to
encourage effective communication since all participants were native Arabic speakers
and some of them were not able to speak English fluently. The audio recordings were
manually transcribed by the main researcher after redacting and anonymizing all
personally identifiable information. Transcripts were initially analyzed by the first
and second authors (who are bilingual) in the main source language to accurately
capture the full meaning. Then, excerpts and codes were translated into English
by the main researcher for the purpose of both the team discussion (that included
English-speaking authors) and research reporting. Improving mental health support
accessibility in diverse populations is part of all authors’ interests. The research
team comprises Saudi authors, including a psychiatrist and a developer of an Arabic
mental health self-help mobile app, currently living in both the KSA and a Western
country, and it also includes Western authors with psychology and computer science

backgrounds. Regarding the background and experience of the primary researchers
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in this study, the main researcher, with a computer science background and HCI
research work focused on digital mental health, received an intensive training course
in qualitative research methods in health care research. The collaborator researcher,
a consultant psychiatrist with research work in the KSA focused on mental disorders

and their associated stigma, had prior qualitative research experience.

A.2.3 Analysis

The anonymized transcripts were analyzed using ‘codebook’ thematic analysis
(TA) [271]. Two authors (the main researcher and collaborating psychiatrist) from
different backgrounds, computer science and psychiatry, separately reviewed a
subset of the interviews (n = 4). They inductively coded these transcripts and
independently generated initial codes and identified candidate categories by grouping
related codes. Generated codes and categories were discussed, merged and collapsed
through team discussions to derive a common codebook. Then, using this initial
codebook, the next 4 transcripts were independently coded by the two authors and
new codes were discussed and added to the codebook as the analysis progressed,
and previously coded transcripts were reviewed. Generated codes and categories
and analysed data were discussed through regular team discussions. Then, the
remaining interviews (n = 4) were coded by the main researcher using the adjusted
codebook. Themes were collaboratively developed through team discussions of
the data and the codebook.

After the data analysis, a random 25% of our total participants, who showed
a willingness to review the research data in the consent form, were provided
with our generated themes and sub-themes besides their excerpts to validate our
analysis further. The participants showed their agreement with the analyzed
data. One participant additionally provided more data to support the research
results. The provided data were integrated into the existing codes and did not
produce new themes.

Coding was performed using the qualitative analysis software package ATLAS.ti

Version 22, which better supports Arabic transcripts analysis.
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A.2.4 Ethical Considerations

This study has received ethics approval from the University of Oxford Central
University Research Ethics Committee (CUREC) (Ethics reference: 576-21). For
national ethical review, the Institutional Review Board (IRB) of Princess Nourah
bint Abdulrahman University (PNU) Research Ethics Committee has determined
that this study poses no more than minimal risk to participants; therefore, it has

been deemed EXEMPT from local IRB review (IRB log number:21-0474E).

A.3 Results

In this section, we report our qualitative results from the perspectives of our
interviewees, who are psychologists and psychiatrists practicing in the KSA.
Participants’ demographics are illustrated in Table and Figure [A.1] We
identified five themes: (i) Current practices in adopting technology in Saudi mental
healthcare, where we found that despite the high interest in digitalization in the KSA,
therapeutic tools and procedures for screening, assessment, and treatment remain
paper-based in practice and present privacy and stigma-related challenges, on the
other hand, there is a growing support of virtual clinics; (%) Clinicians’ perception
of publicly available mental health mobile apps, where we revealed limited awareness
of these apps among our interviewees and weak adoption in practice, except for
remote consultation apps; (i) Perspectives around technology-facilitated privacy
and anonymity in remote consultation apps, where we found that these features
enhanced service accessibility, especially among those who have been discouraged by
family or experienced fear of stigma of seeking mental health services in person or
through the healthcare system, and we further unveiled tensions between practical
and professional perspectives around turning off the camera, seeing anonymous
patients and mitigating stigma; (iv) Concerns about possible challenges exacerbated
by adopting technology in mental health care, such as doctor shopping behaviour,
and clients’ expectation of instantaneous responses and immediate diagnosis; (v)

Design considerations for supporting mobile apps adoption.
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Table A.1: Expert Participants Demographics

D Clinical Years in  Common Disorders Avg. Age Common Gender  Experience in
Role Practice  Seen in Practice of Patients Seen in Practice  Online Services
PL9  Psychologist 1-5 Anxiety disorders, MDD Adults Women Yes
PL10 Psychologist 1-5 Anxiety disorders, MDD Adults All Yes
PL11 Psychologist 6-10 Anxiety disorders, MDD Adults Women Yes
PL18 Psychologist 6-10 Anxiety disorders, MDD Adults Women Yes
PL23 Psychologist 6-10 Not specified Adults Women Yes
PL15 Psychologist 6-10 Anxiety disorders, MDD Adults Women Yes
PL21 Psychologist  11-15  Not specified Adults All Yes
o Anxiety disorders, MDD, Children,
PR24  Psychiatrist 15 Developmental disorders Adolescents All No
Children,
PR16 Psychiatrist 6-10 MDD, BD, Adolescents, Women Yes

Disruptive behavior disorders

Adults

PR20 Psychiatrist 6-10 Anxiety disorders, MDD Adults All Yes
PR22 Psychiatrist 6-10 Anxiety disorders, MDD Adults All Yes
PR19 Psychiatrist 11-15  Anxiety disorders, MDD Adults Women Yes

O Military Hospitals ) .

O University Hospitals O Middle region

@ Private Hospitals O Western reglgn

8% O Ministry of Health Hospitals 8% O Northern region

Figure A.1: Participants demographics by organization and region of practice in the

KSA

A.3.1 Current Practices in Adopting Technology in Saudi
Mental Health Practices

Therapeutic tools remain paper-based. Despite the high penetration of
smartphones in the general population, clinicians reported that therapeutic tools
for screening, assessment, and treatment (e.g., assessment scales, CBT worksheets
and exercises, etc.) remained paper-based in clinics. This extended to when these
tools were given to patients for home self-report; for example, PR24 said: “We print
papers for patients, that we want them to fill out at home, to record their thoughts,
feelings, behaviours, etc., as homework, and we ask them to bring these papers to the
next session.” PR16 also mentioned that “Patients filled out the printed assessment

scales and submitted them to clinicians during visits.”



A. Challenges and Opportunities for Digital Mental Health in Saudi Arabia 205

However, paper-based tools present privacy challenges. For instance, some
patients expressed concern that, as their written notes were easily left exposed,
they could be easily read by others. These concerns included privacy concerns
about family members; PL11 said: “Many clients share their room with other family
members and were afraid that someone may read their papers.” PL11 also discussed
stigma as a common barrier associated with using paper tools and mentioned “Part
of the effective treatment is that clients record their thoughts or events immediately,
capturing their intensity accurately. However, clients experienced the embarrassment
of writing on paper in public or in front of others, if something happened.” Fear of
social stigma was also relevant within clinical settings, where patients were concerned
about who might access or read their papers. PR16 described that “Some clients
ask about who will scan their filled scales and ask me to do it myself. Sometimes,
they resist the scanning if a nurse will do it.” This concern was often rooted in a fear
of social stigma where they might be recognised by any member of the clinic staff.
To mitigate reported issues with the paper-based approach, professionals noticed that
many clients are using built-in smartphone apps, namely the Notes app, to record
their thoughts and symptoms or document their CBT homework. The Notes app
was seen to provide better confidentiality by being under their control. Specialists
also mentioned using email for transferring documents and communicating with
their clients. Overall, professionals appreciated digital capabilities in managing
data privacy compared to paper-based approaches.

Adoption of technology to support virtual clinics. As a response to the
COVID-19 pandemic, most healthcare facilities in the KSA were obliged to adopt
technology to provide their services. Therefore, almost all of our clinicians have
experience in virtual clinics to provide mental health teleconsultations. For instance,
PL10 said: “Within the government facility where I work, we provide 3 types of
sessions: face-to-face, audio consultations, and virtual video-based sessions through a
mobile app founded by the facility.” Interviewees reported that most of the provided

teleconsultations were audio, based on clients’ requests.
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A.3.2 Clinicians’ Perception of Publicly Available Mental
Health Mobile Apps

Nearly all clinicians were aware of available commercial apps providing online
psychological consultations. For example, PL15 said “Labayh is the most well-known
platform in the Arab world, followed by Famcare and Estenarh,” (see Section m
for apps’ description). Furthermore, half of our participants reported providing
their services via existing commercial apps. Except for online consultation apps,
most clinicians reported a weak awareness of available mobile apps supporting their
therapeutic practice with clients, such as assessment, tracking and meditation. For
instance, PR19 said: “Ummm.... I do not know what kind of apps are available to
support mental health.” Moreover, they lack knowledge about what kind of mental
health apps their clients used themselves to manage their condition. PL9 said: “I
have never heard from my clients about apps they use.”

Most clinicians reported a lack of Arabic mental health apps for education,
meditation and tracking. For instance, PL18 said: “The available online Arabic
mental health information is very dry [scarce]!” For meditation, some interviewees
discussed their practices if a client does not speak English. PL11 said: “I advise
them to record our meditation session via their mobiles and use it later to practice
meditation at home” and PL18 said: “I do not mention any meditation apps. [
know it is a limitation!” Otherwise, if the client speaks English, a few clinicians
reported recommending some popular English meditation/mindfulness apps. PL10
said: “I usually recommend my clients, who speak English well, use Headspace for
meditation.” For the CBT tasks, only one psychologist (PL11) mentioned adopting a
CBT-based mobile app specifically created in Arabic. This psychologist was actively
involved in the app’s development and used it as a tool to enhance their clinical
practice with clients. For self-tracking tasks, some professionals discussed their
reluctance towards digital self-tracking apps. They debated that digital tracking
may increase the risk of anxiety, stress and obsession or trigger negative emotions
such as guilt, disappointment, and frustration. For example, PL10 said: “It may

increase anxiety among clients with perfectionism, paranoia or OCD symptoms
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due to feeling observed.” Clinicians further criticise the perceived objectiveness of
passive digital tracking since contextual information and personal interpretations
were not captured. PL18 mentioned that “Individuals want objectivity; [but] actually
you do not need objectiveness! For example, if you are tired, the last thing you
need is a smart tracker telling you that you are ready to face your day!” Such
subjective data is crucial to understanding the context behind the numbers and
reducing the possibility of misinterpretation. For example, when assessing a client’s
sleep, specialists wanted to know any sleep-related data highlighting the effect
of circumstantial causes and sleep hygiene on sleep quality. On the other hand,
other clinicians believe that self-tracking apps could be adopted to increase client

self-awareness and adherence and encourage them to perform activities.

A.3.3 Perspectives around Technology-Facilitated Privacy
and Anonymity in Publicly Available Mental Health
Mobile Apps.

A.3.3.1 Role of Technology-Facilitated Privacy in Seeking Support

Clinicians discussed the advantage of privacy facilitated by technology in supporting
seeking mental health help in Saudi society. For instance, PR20 said “Individuals,
especially women, who experience family resistance to therapy benefited from remote
services as they can receive mental care privately at home, without anyone knowing
about it.” PL15 further mentioned that “I receive many online appointments from
clients at night when their families are asleep, as they dont want them to know
about seeing a therapist,” and “Some women clients told me if someone walks in on
us talking, pretend to be my friend, not my therapist.” Professionals also reported
that most of their clients maintained a degree of privacy by keeping their cameras
off during online sessions. For instance, PL11 mentioned that “Almost all of my
women clients do not turn on their cameras.” Professionals’ attitudes regarding
clients’ behaviour of keeping their cameras off varied. Some professionals perceived
this as a challenge to the effective examination and building a therapeutic alliance

with clients. For instance, PR20 said: “It is supposed to be visual, but most clients
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refuse to turn on the camera. Non-visual consultation affects the eramination
process.” PL23 also mentioned that “Keeping the camera off is related somehow to
Saudi social norms, and it is a common behaviour online, but it could hinder the
therapeutic alliance.” Accordingly, some professionals limited their services to visual
sessions only. PR16 said “If clients insist on keeping their cameras off, I usually
apologize, refund and ask them to see another clinician instead. Even though some
of the women clients, wear the Niqabﬂ before turning on the camera, at least I can
see who is behind the screen and notice their reactions.” A clinician (PL11) further
suggested that “Turning on the camera during the session should be mandatory.” On
the other hand, some professionals prioritized the importance of supporting service
accessibility in the current time over service quality. PR19 discussed “Stigma still
exists; We are keen to improve the situation gradually. At the current time, we
should be careful not to add more obstacles like obligating clients to turn on their
cameras for better service. We hardly reached them and adding more obstacles may
take us a step back.” The clinicians’ attitudes toward keeping their cameras on from
their sides were also discussed. Most clinicians mention that they usually keep their
cameras on and encourage their clients to do the same, while others reported that
they themselves prefer to provide non-visual sessions. For instance, PR19 said “It
is more convenient, you know I do not have to wear a hz’jabﬂ when my camera
is off.” To maintain service quality, a psychologist (PL23) further suggested that
“Clinicians should be obligated to turn on their cameras while making it optional for

clients. This is not charity; this is a paid service and should be professional!”

A.3.3.2 Role of Technology-Facilitated Anonymity in Seeking Support

Clinicians also discussed the remarkable role of implementing anonymity within
commercial apps in supporting seeking psychological help within Saudi society.
PL15 said “I was not expecting that, but I have seen a massive turnout for such

apps.” PR20 also mentioned that “It helped a lot of individuals to seek mental

INigab: Face veil, that leaves the area around the eyes clear, worn in public by some Muslim
women
2Hijab: Head covering worn in public by Muslim women
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healthcare as a lot of them have concerns about visiting psychiatric clinics.” PL15
also discussed the advantage of anonymity for some Saudi individuals as “It helps
some people to talk freely about sensitive or highly stigmatized problems that are not
aligned with the religion or culture.” Professionals had diverse perceptions regarding
seeing anonymous clients. Some clinicians discussed the possible adverse effects
of anonymity on the treatment process, therapeutic alliance, and stigma. They
expressed their concerns about seeing anonymized clients as they tend to hide
basic information to protect their identities, such as marital status, education level,
occupation, etc. Professionals think this behaviour could negatively affect the
therapeutic process, and therefore, they do not prefer to see anonymized clients.
PR22 said “an anonymous client was talking for 45 mins. about her case and hiding
every identifiable information to protect her identity. At the end of the session, she
provided some essential basic information that I usually find in the patient’s file in
a different scenario. One person even spoke to me using a female voice — he was a
man, but he changed his voice just to hide his identity. This whole issue of identity
is frustrating for me as a therapist — I have to dig out [essential] info. To be honest,
this isn’t really psychotherapy.” PR20 further expressed concerns about anonymity
hindering building therapeutic alliance: “Transparency, starting from the client’s
real name and background, usually helps in breaking the boundaries.” Moreover,
a psychiatrist (PR16) stated that they do not accept anonymous clients due to
ethical concerns. On the other hand, some clinicians acknowledged the challenges
introduced by anonymity but prioritized responding to the current mental health
crises by supporting service accessibility at the current time. For instance, PR20
said “Currently, we have a documented problem that in the KSA, 86% of people
who are in need of psychological care do not seek support. Would we think about the
consequences of anonymity in the long term?! We should now focus on supporting
people to seek support. We can address the consequence of anonymity on the

therapeutic alliance and stigma after a while...”
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A.3.3.3 Anonymity as a Double-Edged Sword in Addressing Stigma

Clinicians argued about the impact of anonymity, facilitated by commercial apps,
on mitigating the stigma associated with mental disorders. Some professionals
noticed that the ability to be anonymous considerably encouraged Saudi individuals
to seek help, as such apps helped to mitigate internal or self-stigma. However,
they expressed their concerns about anonymity inadvertently reinforcing the stigma
around mental illness in general. PR22 mentioned that “Based on my observation,
such apps helped to reduce self-stigma. However, they may have a negative impact
on the public and structured stigma.” For instance, PR22 further explained that
“By marketing such apps reduce stigma is in itself reinforcing stigma. They claim
to provide a less stigmatizing platform, which in turn indicates that other means
such as clinics have a higher level of stigma.” PR16 also said “Anonymity implies
that there is an actual big issue around mental iliness and you should hide it. It
exacerbates the stigma!” On the other hand, some professionals believed that by
supporting service accessibility, the stigma would be mitigated over time, as they
noticed that clients who perceived the benefit of therapy via these commercial apps

encouraged their family and friends to seek help.

A.3.4 Concerns about Possible Challenges Exacerbated by
Adopting Technology in Mental Health Care

A.3.4.1 Doctor Shopping Behaviour

Some professionals expressed concerns exacerbated by technology as some clients
on online private platforms simultaneously see several professionals during the same
period, sometimes on the same day, for the treatment of the same problem without
any communication between these specialists. Clinicians commented that while
this phenomenon of visiting multiple doctors for the same complaint is seen in
practice and could be a part of clients’ symptoms or personalities, it is easier to be
noticed and controlled in traditional clinics and harder for clients to continue doing

it. However, in technology, it is only one click to see another clinician, especially in
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online commercial platforms. For instance, PR22 said “Clients were trying many
specialists as if they were wandering between shops and stores; they were happy
to hear about this and did not like that, to the extent that there was a client who
called me after seeing another therapist just an hour before me in the same app.”
Professionals stated that this notable technology-facilitated pattern of frequent
changes in clinicians without a professional referral adversely affects both sides,
clients and clinicians. It hinders therapeutic alliance and clients’ adherence to
the treatment plan resulting in poor outcomes. Moreover, the practice of seeing
clients mostly for one time and losing connection with them has negatively affected
some professionals’ experience and their service quality with existing commercial
platforms. PR22 said “Fven for me as a clinician, I was concerned during the session
as I have limited time, around 30 mins., and probably I will not see these clients again
based on my previous experience. So, sessions turn on providing them with as much

as possible of general one-size advice before the end of our first and last session! This

could adversely affect the psychotherapy outcomes and thus its image in society.”

A.3.4.2 Expectation of Instantaneous Responses and Immediate Di-
agnosis
Professionals noticed that clients on online platforms expect instantaneous services
and immediate responses. Clinicians also discussed common expectations from
their online clients that one session is sufficient for a diagnosis and treatment plan.
PL18 said “Maybe when we say e-consultation compared to consultation, we lost
the human in between. I mean, when we see e (for electronic), we assume that
there is an instantaneous service. Clients when seeking online services expect that
everything will be provided instantaneously including the diagnosis!” PL23 also
mentioned that “I have noticed that if I am late even for some minutes, they easily
get upset and start texting me! I have not noticed this in the traditional clinic,
and I do not know why this occurs online. Do they assume that I am available

since the services are provided on mobiles?”
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A.3.5 Design Considerations for Supporting Mobile Apps
Adoption

A.3.5.1 Supporting Access Control, Data Confidentiality and Inter-
operability
Empowering clients to control access to their collected data and support sharing
them confidentially with their clinicians was highlighted by clinicians. PL9 said:
“Suppose there is a shared platform that my clients and I could access, based on
clients’ access permissions, to review their documentation. In other words, from
the client’s perspective, I do choose what I share with clinicians for the period [
want.” Interoperability requirement was also emphasized to overcome the challenges
of data accessibility and integration into clinical systems. PL15 said “Having the

needed tools in one app will improve the effectiveness of our online experience.”

A.3.5.2 Considering Cultural Factors

A psychiatrist (PR19) further suggested taking into account cultural aspects in
designing apps, such as adding caregivers and family members to the app where
they can provide their recorded data and insights related to the client’s case directly
and confidentially to the clinician. PR19 said: “In my clinic, sometimes families
who did not want to talk in front of clients wrote their notes on paper and handled
them to me during the session. So, I think supporting the ability to involve a

family member in monitoring apps is helpful.”

A.3.5.3 Personalization and Considering Individuals’ Preferences and
Professionals’ Recommendations

Professionals valued considering individuals’ preferences, supporting customization

and providing a variety of features and options. For example, PL18 said: “No

matter which tool they use. If it works for them, it works for me.” In addition, some

specialists highlighted leveraging smart devices’ capabilities such as notifications

and reminders to provide tailored services and support clients’ engagement. They

stated that such alerts could help clients maintain their daily routines and increase
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adherence to treatment practices. Clinicians also explained the importance of
taking into account individuals’ differences and clinicians’ expertise while designing
mental health mobile apps to maximize effectiveness and reduce potential harm to
clients. For instance, professionals advised supporting flexibility while determining
individuals’ goals and avoiding fixed numeric targets (e.g., a specified number
of daily steps) to mitigate potential negative consequences on clients when they

fail to meet these goals exactly.

A.4 Discussion

A.4.1 Gap between the Ambition of the Saudi Vision 2030
and the Actual Practice

Saudi Vision 2030 highlighted the importance of digitalization across healthcare
sectors. While, on one hand, there was a remarkable effort in implementing virtual
clinics and supporting teleconsultation—resulting in them becoming vital avenues for
care access—surprisingly, our findings showed that clinical procedures and therapeutic
tools remained paper-based, such as assessment scales and CBT worksheets. This
was a surprise to us, given the prominence of the issue of stigma as an obstacle
to care (according to both our findings and those confirmed from the SNMHS
survey [209]), and the perceived lack of confidentiality afforded by paper compared
to digital tools. Our interim conclusion based on our analysis is that the current
mental healthcare system may not be keeping pace with users’ needs nor making the
progress necessary for achieving Saudi Vision 2030. As a result, we believe that key
stakeholders involved in the Saudi healthcare system may benefit from identifying
where there is currently an underutilization of technology, potentially leading to
missed opportunities for improving patient care and healthcare processes. It is
worth noting that while there is significant enthusiasm for health digitalization from
both the Saudi MoH and our clinicians, informed by their clinical experiences, the
perspectives of patients on this matter haven’t been explored yet, which may lead to
other recommendations. Further investigations are needed to compare digital tools

to paper-based tools in achieving therapeutic goals in Saudi mental health practice.
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A.4.2 Disconnect between Clinicians’ Perception of the
Publicly Available Mental Health Apps and the
Actual State of Affairs

Similar to other global studies [438-440], most mental health professionals in
our study were not familiar with, and had no experience using, Arabic mental
health apps in supporting care, except for the teleconsultation apps. Despite
that, they expressed positive attitudes towards adopting them. In our interviews,
professionals largely reported the lack of support for the Arabic language in mobile
apps, specifically for educational materials and meditation. However, our app review
in Chapter 4| revealed the opposite picture that educational mental health apps were
very common, including “Qareboon”, which was MoH-accredited [49]. Meanwhile,
16 others offered meditation and mindfulness features in Arabic, and 6 of them
(e.g., “Nafas” [352], “Tuhoon” [360]) were designed primarily in Arabic. Clinicians
also reported a lack of awareness about what kind of apps their clients used to
manage their conditions. These findings indicate the gap in professionals’ awareness
of existing mental health apps available in the app marketplaces. We posit that
the lack of app awareness and adoption could be due to a number of factors which
include the current state of the Saudi app ecosystem. Unlike Western app markets,
which are dominated by well-known platform companies and healthcare networks,
making it easier for users to trust them, the Saudi app ecosystem is relatively flat.
Apart from a handful of widely recognized apps like Labayh, little is known about
the numerous reviewed apps released by independent parties. This lack of visibility
extends to the underlying treatment validity and the background or expertise of

the individuals behind them, limiting their credibility [11].
A.4.3 The Role of Technology-Facilitated Privacy and
Anonymity in Seeking Help and Mitigating Stigma

In highly stigmatizing societies like Saudi, where mental health support is perceived
as for ‘mad’ or ‘spiritually weak’ people [197, [208] 441} 442|, our findings support

the view that technology-mediated care presents a significant opportunity to
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improve support accessibility [165H167]. In particular, tools that were particularly
well-received included features like the ability to remain completely anonymous
while receiving support and the ability to choose between video, audio, or text
communication as the medium of interaction. Our results showed that these
technology-facilitated features help individuals in the KSA to overcome several
stigma-related barriers [197, 208, 441, 442]. The first is the fear of the public
stigma associated with mental illness when seen or known by others while visiting
mental well-being centers. The second is the fear of judgement and/or social
consequences of having or discussing issues that do not align with cultural and
religious norms in the KSA. This includes fear of judgement by everyone, including
potentially healthcare professionals. The third is fear of damaging their family’s
social image when seeking mental health treatment (stigma by association). Thus,
our results argue that barriers to seeking mental support in the KSA could be
less tied to individuals’ willingness and more connected to the medium used for
support delivery, manifested by the substantial demand for mental health apps that
maintain a degree of privacy and anonymity over face-to-face visits.

In some sense, it should not be surprising that providing tools that provide protection
of clients’ privacy, such as by concealing their appearance or identity, would be
seen as beneficial in the KSA. For instance, it has been reported that, in mental
health in-person clinics, Saudi women are more comfortable discussing embarrassing
issues while wearing the Nigab to maintain their facial identity [30]. This also
happens in spite of seeing women clinicians (i.e., covering up their faces is not part
of Islamic religious beliefs when they are in the company of women). Although
wearing the Nigab limits recognizing facial expressions, clinicians respect clients’
religious values and preferences by avoiding asking them to reveal their faces in
clinics 30, 417]. Moreover, aside from stigma, clients’ behaviours of maintaining
privacy and anonymity could also be due to local cultural and religious contexts. It
was reported previously within mobile teledermatology in the KSA that patients,
mainly women, refused photography [443] and were uncomfortable with video

consultations or sharing images for teleconsultations due to social and religious
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reasons as women typically cover their faces in public [444). These reservations may
stem from concerns about sharing their media with man clinical staff for further
consultations, as well as fears of data loss or unauthorized access, all of which raise
religious and cultural concerns [42, 445]. A third reason for the unwillingness to
interact visually could be part of the client’s symptoms of social anxiety [446|, which
is considered the fourth most common individual disorder in the KSA, especially
among Saudi women [31]. Another possible explanation for avoiding video sessions
may be simply that clients may feel uncomfortable viewing their own emotional
reactions on camera [447]. Video feedback, however, may actually help those with
social anxiety, as recent work by Miller et al. [448] found. More work will be needed
to examine whether this is true in the KSA as well.

From care providers’ perspectives, however, maintaining anonymity and turning off
the camera were seen by our participants as potentially detrimental to effectively
building a therapeutic alliance between patients and providers E| and effective
examination. Similar to our findings, difficulties in building this relationship and
concerns around the absence of nonverbal cues were raised in online services by
therapists in previous studies [418, 419]. Accordingly, some professionals in our
study chose to exclusively offer visual sessions. The Saudi Health Council (SHC)’s
recently released telemedicine regulations state that “Telehealth should be delivered
through video, and/or audio, and/or picture, and/or text, and/or data.“, which
essentially leaves it up to clinicians to offer counselling via the channels they see
fit. Given that further guidance remains lacking, there remains a potential conflict
between clinicians who prefer video consultations (for therapeutic efficacy) and
clients’ preferences for privacy-preserving and stigma-avoiding channels. We suggest
policymakers in Arab countries may wish to address this gap by creating further
mental telehealth guidelines that take the unique cultural factors affecting adoption

suggested by our research and others [42] into account.

3Therapeutic alliance is the relationship between a mental health professional and a client,
that involves goals, bonds, and warmth [420], which is essential for achieving successful treatment
[4211423]
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As a brief side note, in our expert interviews, mobile apps were perceived by both
participants and clients as privacy-supporting. Although it is true that the discussed
app features may mitigate certain types of physical-world privacy threats (such
as from snooping by friends and family), mental health apps have been known
to share data invisibly behind the scenes. For instance, the Mozilla Foundation
reported in 2022 [424] that “The vast majority of mental health and prayer apps
are exceptionally creepy. They track, share, and capitalize on users’ most intimate
personal thoughts and feelings,” while Lagan et al. [17] found that over 40% of
mental health apps in Western app stores shared personal health data to third
parties. Hence, we feel that caution should be taken when marketing mobile apps as
secure and private, and healthcare providers should gain an awareness of the actual
privacy and security properties of the apps they recommend to clients. Future work

should also examine the technical privacy properties of KSA apps.

A.4.4 Doctor Shopping in the Commercial App Market

While the commercial app market has significantly facilitated service accessibility—
to the extent that one click is enough to see a doctor—clinicians expressed their
concerns about the growing phenomenon of “doctor shopping”, defined as “consulting
multiple doctors during the same illness period” [449, 450|. This could be attributed
to clinician factors (e.g., long waiting lists and personal characteristics such as
being strict), and also to patient-related factors (e.g., illness persistence, lack of
understanding or nonacceptance of the diagnosis or treatment, and prescription
drug-seeking) [450]. Regarding doctor shopping for drug prescription abuse, the
Saudi MoH instituted the use of a unified e-prescription platform, “Anat” [451],
which mitigated the problem across apps and platforms. However, in the context of
psychotherapy, the adverse effects of this growing phenomenon remain formidable,

and our participants viewed this as a potential obstacle to the therapeutic alliance.
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A.5 Limitations

Similar to other qualitative research, our study is limited by a relatively small
sample size and based on the perspectives of twelve clinicians (consistent with
other expert interviews [167, 452, 453]). Nevertheless, guided by the principle
of information power [454]—which posits that the more relevant information a
sample holds for the study’s aims, the fewer participants are required—our findings
draw on in-depth perspectives from Saudi clinicians with specialised knowledge
and rich experience in the Saudi mental health context, enhancing the robustness
of the study despite the limited sample size.

Snowball sampling was the primary method for recruiting experts for interviews.
While our final sample involved clinicians from various areas and institutions in
the KSA with diverse times in practice (see Table and Figure , they were
recruited using snowball sampling (similar to related expert interview studies [167,
452, 453]). This sampling strategy has the tendency to make the final sample
more homogeneous in perspective, limiting the representativeness of the entire
population. Our findings were based on the perspectives of our clinicians, who
mostly see adult patients with anxiety and depression disorders in the KSA. In
addition, while we did not target clinicians based on their experience in digital
mental health to support the diversity of clinicians’ experiences and perspectives
(similar to related studies [452, 453]), almost all of our participants in the final
sample, except for one psychiatrist, have experience in online mental health services,

and all of them have an interest in using mHealth.

A.6 Conclusion

While mobile health (mHealth) has the potential to circumvent traditional barriers,
research on its application in the area of mental well-being remains scarce in the
KSA. This study aims to understand the main barriers and opportunities for digital
mental health support in the KSA from the perspectives of local experts. Through

interviews with 12 psychiatrists and psychologists in the KSA, we explored how
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religion, stigma, and social norms served as both barriers and opportunities for
technology to support mental health help-seeking. Our findings indicate that
whilst fear of stigma and cultural factors hindered help-seeking, the privacy and
anonymity enabled by technology created new opportunities for accessing mental
support in the KSA. We revealed tensions between experts’ professional and
practical perspectives, explored technology-exacerbated challenges and provided
considerations for improving Saudi digital mental well-being experience. It is
important to note that the help seekers themselves were not interviewed, and the
findings regarding them were derived exclusively from professionals’ perspectives
and experiences. Perspectives of Saudi individuals, especially women, on digital

mental health tools need to be investigated further in the future.
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C.1 Interview Protocol

C.1.1 Introduction to the interview

o Remind the participant of the aims and broader context of the study.

» Remind participants that they should only share what they feel comfortable

sharing and ask them if they have questions/concerns before proceeding.

221
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C.1.2 Part 1: Understanding the Context and Practices
for mental well-being

Sample of questions:

« How do you take care of your mental well-being? What activities do you do

to promote your mental well-being or overcome daily stress?

e When you have questions or concerns about your mental well-being, do you

have someone to turn to? Why? if yes, who?

o When it comes to a topic like mental well-being, what advice do you think
your parents would give? How does this compare to siblings? friends? and

teachers?
o What is the cultural perspective on mental well-being within your community?

o What digital resources have you used to maintain your mental well-being or
cope with/overcome experienced challenges? [prompts: social media, websites,

mobile apps, Al tools]

« What mental well-being mobile apps have you used before to support your

mental well-being? Why?

— If applicable, tell me about your experience with the app.

— How did you learn about the app?

— What makes you download the app?

— What do you like about using mobile apps for mental well-being?

— What don’t you like about using mobile apps for mental well-being?
— Did you trust the app? How? Why?

— Can you discuss the alignment/misalignment of the used apps with your

values and culture?

— What improvements could have enhanced your experience with the app

you used?
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— If you stopped using the app, why? Was there anything that could have

helped you to continue using it? What?

o What is the worst possible scenario for you in the mental well-being apps

space?

C.1.3 Part 2: Exploring Existing Arabic Mental Well-being
Mobile Apps

Prompt: if you could read through each of those presented apps on the Miro board

and talk to me about what you think while exploring these apps.

o What seems interesting? Why?
o What seems annoying? Why?

e Do the app’s features/services make sense to you or not? Why?

C.2 Apps Description

Qareboon [49] is a local app released by the National Committee for Mental Health
Promotion (NCMHP). It contains an integrated library on mental well-being. It
provides educational materials in various forms, such as text, infographics, and video
content, along with free psychological text consultations supervised by specialists.
Labayh [314] is a KSA-based well-being platform aimed at tackling the stigma
around mental well-being in Saudi society. It was designed to anonymously connect
individuals looking for mental well-being support with licensed specialists. The app
also provides users with the opportunity to connect with peers via the community. In
addition to social connections, the app provides various types of support, including
self-report scales and mood tracking.

Nafas ‘Breath’ Exercise, Relax, Sleep and Breath [352] is an Arabic app
for meditation and breathing exercises aimed at improving mood and mental

mindfulness. It provides a library of guided and unguided meditation recorded
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audio tracks to help users practice meditation. It allows users to customize the
provided content according to their needs.

MindTales [353] is an Arabic wellness platform that aims to make digital wellness
support accessible, convenient, and inclusive. It was initially launched in the United
Arab Emirates by a collaboration with Western experts. MindTales provides users
with a variety of self-help, evidence-based tools in a games-based approach. These
include CBT, mindfulness and meditation, journaling, breathing, and affirmations.
Additionally, it provides users with the opportunity to connect with licensed coaches
and wellness specialists.

Tawkeedat ’Affirmations’: Positivity, Gratitude, Relief [354] provides a compre-
hensive library with various topics of Arabic affirmations for mental well-being. It
allows users to customize content and notifications according to their needs.
“Mental Health - CBT-based Self-help” [355] is an Arabic app that provides psy-
chological education about mental well-being besides self-help tools and techniques
of CBT.

“Ruqyah Nafsia for Low Mood and Psychological Stress” [356] is an Arabic app
that offers Islamic spiritual /religious-based strategies. It mainly provides audio

recordings of the Holy Quran related to mental well-being.

C.3 Visual Representation of Presented Arabic
Mental Well-Being Apps

Table C.1: Visual Representation of Presented Arabic Mental Well-being Apps
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Table C.2: Overview of app features

‘ Qareboon ‘ Labayh ‘ Nafas ‘ MindTales ‘ Tawkeedat ‘ Mental Health ‘ Ruqyah Nafsia

Theoretical background/strategies

Education

v v

Counselling

v

Relaxation

ANENEN

Mindfulness/meditation

CBT

<\
ANENENENEN

Monitoring

Feedback

Assessment

(\
NEN

Affirmations

Religious/spiritual practices

Peer support

Goal settings

Skills training

AN

Main technical features

Allows sharing (Facebook, X, etc.)

Sends reminders/notifications

Requires login to browse the app

Requires login to access all functions

ANENENEN

Require mobile number for registration

ANENENENEN
ANENENEN

Supports offline mode

Customization

Personalization

ANENEN

Gamification (points, badges)

C.4 Overview

of App Features

The description of the features of selected apps is illustrated in Table
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D.1 Persona Activity

Name (Age)

Degree,
Course

Figure D.1: An Empty form to create a new persona when needed

D.2 Results of Radar Activity

Table D.1: Radar Activity Results

233



Theme Sub-Theme Code High priority Medium Priority Low Priority Concept
“Trying to understand the | e “Feeling lost” (P34); e “l don't know where to Self
Difficulties in issue, whether it's an e “Feeling lost” (P25); start” (P30);
understandin illness or just need for e “My lack of understanding of e “Feeling lost and unable to
g feelings, venting, and trying to find myself and what bothers me” determine what | want”
identifying the the suitable support and (P30); (P37);
source of adhere to it” (P7); ¢ “Not understanding the roots e The main thing is the
struggles, and “Neglecting problems of the problem” (P30); starting point—where
recognizing and allowing them to e “Feeling hopeless” (P34); should | begin? (P8)
the needed accumulate and then e “Lack of understanding of own
support failing to address them” feelings” (P25);
(P30);
“Lack of clear tools for e “Itshould guide the user e “Absence of a user-friendly | Self
self-help and self- through assessments to the guidance interface that
guidance” (P23); most suitable specialist for facilitates the user's
App use is “But with apps, they just their condition to ensure the understanding of the app
hindered by provide information, and | desired quality of benefit” details” (P19);
low self- have to start searching (P19);
awareness based on my own e “Not knowing how to begin
of needs experience; IfIgoto a exercises and coping
and specialist, they will guide strategies” (P37);
inadequate me on the right path
guidance by instead of me wandering
apps Lack of aimlessly—I've already
guidance wandered enough” (P3);
within the “Nafas app does not e “Not knowing how to choose e “Theinstructions are not App
apps provide diagnostic testing the right expert for the issues sufficient for how to use provider
and identifying the due to a lack of prior the app” (P22);
problem to help users” knowledge in the field of e “Poor guidance” (P30);
(P28); mental health” (P19); e “lt may lack professional
e “Current apps lack a clear supervision by a
treatment plan” (P13); psychologist and
e “The program's demand for interaction with Al” (P22);
skill/strategies | need without
suggesting them to me and
1- helping me choose the
Difficulty appropriate skill/strategies”
in starting (P6);
and e “Unable to find a solution for e “The abundance of App
nhavigating support” (P16); services offered can provider
self-help overwhelm individuals in
journey Overwhelm choosing the
Challenges and confusion platform/service that suits
in selecting in accessing them” (P11);
a platform appropriate e “The abundance of content
or service platforms/ser and exercises in apps lead
among an vices/content to confusion and
abundance due to the uncertainty about how to
of online overabundan use them” (P37);
offerings ce of online . “Qareeboon app-a lot of
resources content” (P28);
“Qareeboon appis hard to
use due to large amount of
provided content” (P27);
e “Unwillingness to seek e “| don't want pity from others” e “My belief that | have the Self
Not believing help (not believing in (P34); ability to handle my
in seeking mental support)” (P1); problems on my own”
Preferences | mental (P34);
for self- support from e “Preferring to solve problems Society
reliance others and independently without
preference for involving others, as it threatens
self-reliance their privacy and how others
perceive them” (P37);
e “I'm afraid to use an app e “Understanding customer Self
Concerns i o -
and not benefit from it experiences and whether the
Concerns of about'app (P4); sessions have been beneficial
apps" effectiveness or not” (P18);
gf;ic;tlvenes e “Trying to adhere to the Self
Adherence to apps and addressing
adherence S v
the app existing weaknesses” (P7);
Dependency . “Cor?cer.ns about using specific | o “Addiction to these app‘s‘ Self
Dependenc concerns medications” (P17); hmders a person from living
their life normally and
y concerns

makes them stuck in an
endless cycle” (P22);




Concerns e “The obsession with having a Self
Fear of about disorder | don't actually have
infection or focusing on and its impact on my life
symptom mental health thereafter” (P31);
amplificatio may trigger or
n exacerbate a
mentalillness
e “Thereis a need for o “Lack of family support for e “There are many situations Family
accepting the matter by individuals in suffer (P1); where families can be one
family and try to help” e “Thereis a need for of the reasons affecting
(P7); psychological and moral mental health, or they
e “Lack of mental support support” (P7); might get upset when the
Lack of from the family” (P26); ¢ “Families must respect that person needs actual help,
familial mentalillnesses do exist, and unfortunately” (P8);
support and individuals may suffer from
understandin them. They should support and
Lack of g for mental respect them” (P8);
familial health e “Family members might not be
support challenges understanding, unsympathetic
or could feel pity towards the
individual” (P13);

e “Lack of understanding from
family regarding mental
struggles” (P16);

o “Feeling pressure from o “Not talking to family about e “Lack of emotional or Family
Lack of family and lack of solving mental health issues” financial support” (P30);
openness communication” (P30); (P30);
about mental
health at
home e “Individuals' willingness to be Self
open with their family” (P26);

e “There are no responses or e “Discount code ads in the App
interaction on experiences in Labayh community hinder provider
the Labayh community” (P3); interaction” (P3);

e “Support groups have
become more for
socializing rather than
therapeutic groups for
listening to stories and
support” (P11);
e “Lack of apps that solely
Irrelevant, Issues with present people's mental
inaccurate peer support health experiences” (P26);
and featurein e “Create a section within
potentially existing apps: the app or develop an app
harmful limited to support the community
contentin interaction and share their stories and
community and shift from experiences because some
support therapeutic in our community need
spaces value this. Additionally, opening
chats with people who
have similar experiences or
who can offer advice or
insights on specific mental
topics would help others”
(P8);
e “The presence of support Society
groups with audio and
video is not always
preferred” (P19);
Financial e “Financial barrier” (P30); e “Some mental health apps are App
barriers and | Costrelated expensive” (P14); provider
cost-related | issues
issues
e “The difficulty of some App
Low usability apps makes me hesitant provider
to use them” (P4);
Poor e “Nafas app - Itis possible to App
engagement pause or stop the session; provider
Poor . . . .
usability, and .lacl.< of Adding points 0|f incentives to
motivation encourage session
engagement ; o
and features continuation” (P3);
personalizat Communicati | “The nature of the app: Is e “Text-based consultations are “The difficulty of Self
ion features | ©" modalities | the communication audio, not sufficient; there is a need communicating with the
and support visual, or text-based” (P18); for more support” (P27); specialist via text messages”
limitations (P38);
Trade-off e “Most apps require App
between full access to certain info to provider
anonymity verify identity. However, if




requirement
and
personalizatio
n need

the app is general and
anonymous, not
everyone is interested in
the same topics” (P16);

“Requires e “No self-help tools available on App
communication with Labayh” (P28); provider
Preferences Need for self- another party” (P25); The therapeutic programs in
for self- Labayh are not self-care
. help tools .
reliance because they involve a
psychologist for follow-up”
(P27);
e “It's possible that the app App
i rovide
Conc'erns of Security and is r.lo.tsupp.orted by an . provider
apps' safety L official entity and its goal is
credibility :
and concerns to collect client
credibility information and threaten
them with it” (P22);
“Feeling embarrassed “Low self-esteem” (P34); Self
when discussing the “l refuse to acknowledge that |
Self-stigma as faced problems” (P11); am tired and need help” (P34);
a barrier to “Feeling embarrassed
seeking about needing help”
mental (P25);
support “Feeling fear when
sharing experiences”
Low-self- (P26);
esteem and “Convincing oneself that “Self-love is a prerequisite for Self
self- not any struggle is a doing anything or treating any
embarrass mental illness; it requires specific issue” (P8);
ment research and validation.
B Psychological treatment
Trying to ) R
or experiencing it is not
overcome
. your fault (not shameful).
self-stigma . .
Itis beneficial and
and seek
SuDBDbOrt healthy to seek help, and
PP ignoring it could lead to
bigger issues orillnesses
in the future” (P8);
“Feeling like they are not
ill...” (P17);
Low “Lack of assistance and e “There are impressions Family
Judgment of | awareness support from the family in that some people should
being weak about mental overcoming mentalillness due be strong (without being
or health in to their belief that it is just allowed to show their
2- religiously family (denial, delusions” (P6); sadness)” (P5);
Experienci | weakina cultural “Lack of awareness about e “Linking religion with
ng shame, | deeply expectations mental illnesses and their mental health” (P3);
judgment | religious of strength focus on the religious aspect” ¢ “Dismissing/trivializing the
and social | and and linking (P2); struggles” (P3);
exclusion collectivist mental
society struggles with
religion)
“The belief of family or “Worries about what close e “Relatives' perspective Family
relatives that lamiill, individuals might think” (P36); when knowing about
E f faci when in factitwas just a “Stigma associated with having seeking mental support
ear of facing difficult period” (P15); a personality disorder from from professionals” (P12);
social stigma . .
surroundings, leading to
from close ; P
circles: isolation” (P31);
family. “Fear of society, family, “Lack of understanding from Society
relatives and and relatives” (P16); friends regarding the situation
i (P16);
riends .
“My lack of self-confidence
The social and trust in my surroundings”
scarlet (P34);
letter “Fear of others' “The society see a person e “Fear of society viewing me | Society

Fear of facing
social stigma
and social
isolation from
the wider
circles

reactions” (P25);
“Society's lack of
acceptance of mental
illnesses” (P26);

“Fear of the
consequences of society
knowing about seeking
support to the faced
problems” (P11);

seeking mental treatmentas a
patient” (P7);

“Devaluing or stigmatizing
individuals facing mental
challenges” (P1);

“The society's mistreatment of
individuals diagnosed with
mental health issues” (P5);
“The society's perception can
significantly affect individuals,
so the society must accept,
and provide support” (P8);

as mentallyill, which
exacerbates my condition”
(P9);

e “Society does not
recognize / acknowledge
the psychological aspect
(P13);

e “Lack of awareness in the
community about mental
health” (P25);

e “The society's perception
as not valuing

»




“Fear of social non-acceptance
of it” (P29);

“Fear of social judgment
towards me and the resulting
withdrawal from social life”
(P31);

“Fear of social judgments that
may label the individual” (P36);

psychological support”
(P18);

“One of the main obstacles
is society's perception;
therefore, there should be
a high level of privacy
regarding user data” (P6);

Fear of social “The fear of social stigma and “Impact on future marital Family
stigma / judgment and concern that no life” (P25);
concerns one would marry me if they
about marital knew | sought mental support”
life (P15);
Need for “The need for society to accept “l think society is now Society
normalizing talking about mental health, starting to accept mental
. understand the need and struggles and associated
talking about i thers” (P7): treat ¢ d beginning t
mental health supporting others” (P7); reatment, an egmmng (o]
topics show some compassion
towards them” (P8);
The impact on “Concerns about job security” “I'm afraid someone at Society
Fear of employment (P3); (P2); work will know that | have a
Structural structural and Concerns about “Impact on job opportunities” mental difficulty” (P4);
stierna and social stigma employers discovering (P25); “Fear of its impact when
jot;gsecurity / concerns that | was undergoing “Minimizing job opportunities if taking on a job” (P31);
about job psychological treatment, itis known that a person uses
concerns . L
security and which indicates a lack of the app” (P17);
career path complete confidentiality “The fear of not getting a job?!”
in apps (P15); (P24);
“The persistent “Downloading the app when “Fear of others in my Society
psychological challenges needed and deleting it after surroundings knowing that |
faced by users when use” (P38); use the app” (P19);
considering using a “The social perception of users
mental health app, such of mental health apps” (P30);
as fear of someone “Society's lack of acceptance
finding out, and other of mental health treatments is
barriers” (P17); one reason for not
Fear of facing GetFlng notlflcatlon§ ina downloading the app” (P38);
public or workplace, if
structural and .
. . someone notices them,
social stigma .
. - the community may
if others find : .
associate any behaviour
out about . .
using mental with the info they
healfh apDS discovered” (P3);
PP “The impact of these
problems when others
Apps’ direct know about it, on both
and indirect professional and social
association levels” (P11);
s with “Fear of social reactions
stigmatized if the use of a mental
mental health-related app is
health discovered” (P17);
conditions . “Psychological pressure on | Self
. Experienced
discouraged ) the user through words and
self-stigma »
use . R some command” (P6);
while using
“Apps assume I'm a
some apps ;
patient” (P26);
Need for “Need for emotional “Some apps support Self
emotional support only” (P29); individuals suffering from
support and severe depression but overlook
focus on the psychological needs of
general other individuals” (P16);
population
“The seriousness of apps for “The understanding that App
someone seeking guidance” there are simply normal provider
Formality and (P23); people who just need to
seriousness “Assuming the app is intended talk to someone” (P2);
of existing for patients without any “To include both patients
mental health specific section or feature for and those who suspect
apps guidance and emotional they might be ill” (P2);
support” (P23); “Apps formality” (P28);
“Apps are official” (P5);
3- Poor “Hesitations and religious Self
gcceptabl Omission of N concerns” (P9);
lity due to . Religious
. religious
lacking values
stance
cultural

and




religious

sensitivity
“Fear of talking to the “It may initially cause anxiety e “Lack of understanding of Self
professionals” (P2); and distraction for the person if the person's needs” (P16);
“Concerns that the the specialistis unable to calm
professional does not and reassure them” (P36);
understand my suffers”
Concerns i
about (P12);
. s “Lack of support and
professionals }
understanding of the
empathy and
. person's needs when
understandin : -
g seeking consultation
(P16);
When the specialist
Poor trivializes the problem,
therapeutic which is actually
alliance significant (P3);
“There aren't many “Not following up with the e “Not handling all clients App
Trusti qualified professionals, client after the initial sessions” seriously” (P9); provider
:;Josr ISsues, which leads to answers (P36); e “The service not being
Eommitment that worsen the person's “The solution provided may not available at suitable times
4- to the mental state” (P14); be sufficient for the individual for the client” (P12);
Concerns “Misdiagnosis” (P1); to overcome what they are
process, P
about R facing” (P22);
professio servies o “Difficulty in findin Famil
Hal unavailability tyint fg y
cupport and quality apprpprlatg time for
concerns sessions with the
availability of the
specialist” (P18);
Professional “The fear of the e “Notreceiving the Self
support/ psychologist speaking to necessary support due to
privacy the family or revealing intense fear” (P15);
concerns and their secrets” (P15);
c the fear of
oncerns social stigma
that - - -
. Fear of potential Society
professional -
consequences, if someone
s may harm .
their who | am seeing knows me
confidentiali when revealing my identity’
) (P32);
ty or family - - - -
image Concerns “The professional discussing Society
about identity people's issues on social
exposure in media may reveal someone's
online mental identity” (P14);
health
discussions
“Being prohibited from “Absence of a hide app feature e “I'm afraid someone from Family
using the app solely due or general name” (P2); my family will find out”
to people's perceptions “The lack of family support (P26);
and attitudes” (P37); requires hiding the app from e “Concerns about family
“The constant anxiety them and fearing their reaction knowing about using the
Fear of family about the family's if they find out” (P32); app” (P27);
discovery of reaction if they discover “A strict and unsympathetic e “Fear of (the app) being
the app use the use of mental health family can make it difficult for noticed by my family”
(e.g., noticing apps” (P17); individuals to download and (P34);
the app or “Fear of family” (P29); use the app” (P38);
notifications)- “Fear of my family “Worried of the family's
Creating which knowing and not reaction” (P3);
5- Riski family provoke understanding my mental “Privacy and not letting family
h;lilssti(lng tension by concerns health challenges” (P9); members know” (P18);
view of threatening | about family “Fears regarding “Getting notifications from the
fivac family privacy-hinder communicating with a app that could potentially
‘,')Islam)i,c privacy using apps stranger through the reveal their use and draw
. " effectively phone - Who are you attention and speculation from
Privacy . . . o
talking to? Trustissues family members or relatives
with the family, where (P35);
you can't say you're “| feel embarrassed when
talking to a psychologist turning on the camera,
or justify speaking with a especially if someone passes
stranger” (P3); by and sees me” (P24);
“We don't talk to strangers
about our problems” (P3);
“The fear of family about their
reputation” (P14);
Concerns Concerns “Disclosure of the full “Lack of desired privacy to Family
about about family name” (P19); some extent” (P19);
damaging privacy and




family fear of e “What if people started to Society
reputation destroying diminish my family's reputation
family image if they knew | was seeking help,
while getting orif the person helping me
emotional knew my family” (P24);
support e “Fears of specialists App
discovering their family provider
issues, especially if they
are close to the family”
(P11);

e “lwear aveil (nigab) and | “Requirement of turning on the “Feeling uncomfortable Self
won't open the camera” camera to see the face” (P24); about turning on the
(P3); camera even while wearing

a Nigab” (P11);
“The importance of turning
Religious and on the camera despite
Risking cultural some individuals not
body values hinder preferring it” (P19);
privacy turning on the “Turning on the camera” (P26); App
(e.g., face camerain “The app should not request provider
covering) online video camera or audio access”
interaction (P2);
“Requiring clients to comply
with uncomfortable conditions
such as the obligation to turn
on the camera or audio
activation” (P12);

e “Lack of privacy in some “Requesting unrelated data “The possibility of revealing | App
apps due to requests for and info not related to the personal information in the provider
personal info such as ID assistance needed” (P24); app” (P35);
or phone number, which “Requires providing personal “How to solve a technical
users refuse to share” info” (P25); problem related to
(P17); “Rich personal information is payment while maintaining

¢ “Logging in with the not important” (P29); privacy/anonymity” (P18);
national ID number” “Requesting a phone number “There are no apps that
(P19); threatens their privacy” (P37); handle information with

e “One of the main “Concerns about identity complete confidentiality”
problems is the demand identification during the (P15);
for user identity and payment process (anonymity-
personal data” (P6); related concerns)” (P16);

“The difficulty of obtaining
sufficient psychological
support with complete
Fear of re- Sohfidentiality” (P38);.
identification lecomfort Wl'.le.n using a
Concerns through primary and official
about communication method for
complete gollegFed registration” (P32);
anonymity identified .or “One of the difficu’lties is
in current traceable info requesting user's personal
and need for Y
6- La(.:k of | apps full anonymity number” (P7); )
trustin feature “Apps need to implement a
apps' "complete hidden" feature,
claims where users can communicate
anonymously at times. Regular
privacy measures are not
sufficient where users' names
or mobile numbers are
recorded, there should be
options for complete
anonymity, ensuring complete
confidentiality” (P8);
“App should not display Society
personalinfo” (P7);

e “Increasing Self
psychological stress due
to the lack of identity
concealmentin apps”

(P35);

e “Privacy” (P26); “Data confidentiality and “Will the data be kept App

e “Providing security and privacy” (P36) ; confidential and not shared | provider
Concerns . , - . . . . »

. privacy for the user” (P7); “Violation of client privacy” with another platform?

about data Privacy and (P12); (P32);
privacy and | trust : : - —
confidentiali | concerns “I don't wantitto remainin | Self

ty

my medical record
because it's just a difficult
period that will pass” (P32);
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E.1 Empirically Informed Culturally Sensitive
Prompts

Table E.1: The built empirically informed culturally sensitive prompts grounded on
our identified design recommendations, and guided by Ecological Validity Model (EVM),
which is described in
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Design Recommendations (DR)

(

(
(
(
(

1) Considering local interpretation of privacy

2) Considering collectivist values and Arab identity

3) Considering religious beliefs and practices

4) Supporting individualistic help-seeking within a collectivist society

5) Design for change: less-stigmatizing and normalizing help-seeking

Prompts DR EVM Dimensions
(1) Take time to build rapport and establish trust with the user 1 Methods,
Context

(2) Encourage active participation from the user while listening 1 Methods,

attentively without judgment Context

(3) Assure the user that they are anonymous to you at the 1 Methods,

beginning of the session Context

(4) Base responses on evidence-based approaches [i.e., CBT, Evidence- Methods,

MBSR, Positive Psychology Interventions like compassion, acts of based Content

kindness, gratitude, and strengths-based mindset, etc.”]

(5) Guide users in navigating their individual mental support 4 Context

journey, from recognizing their emotions and challenges to

accessing appropriate support, in an empathetic and self-reflective

way

(6) Respect Islamic values and local Saudi cultural norms and 2,3 Concept,

ensure responses align with collectivist culture and Muslim Saudi Content, Context

identity

(7) Use culturally relevant expressions, proverbs (&= )l JisY1), and 2,3 Metaphors

Islamic references to provide support when appropriate

(8) Integrate Islamic faith-based practices (e.g., prayer, recitation of 3 Concept,

the Quran, supplication, charity, etc.), spiritual healing practices Content,

(e.g., “ae a0 48 ") and Islamic cognitive reframing (e.g., “JSsl”, Context,

“uall” ©Haal 5 cLmdlly laY)”) when appropriate, in @ non-prescriptive Methods

way

(9) If the user expresses religious guilt (e.g., "I'm struggling 3 Context

because my faith is weak"), reframe struggles as tests rather than

punishments

(10) Avoid advice contradicting Islamic/Saudi norms 2,3 Concept,
Content, Context

(11) Avoid forcing religious advice; instead, gently offer it as an 3 Context

option

(12) Consider the value of the family as central to Saudi culture; be 2 Concepts,

cautious with individualistic advice that focuses on self without Context

considering the family, as it may not be practical

(13) Remember that discussions about mental health or seeking 2 Context

professional help is largely not acceptable and carry high stigma,

that extends beyond individuals and affects their families

(14) Normalize seeking mental support when needed 5 Context

(15) Use neutral, non-clinical and encouraging language to reduce 5 Language

stigma

(16) Communicate warmly in the user’s Saudi dialect, reflecting 2 Language

local norms

(17) Use English strategically when discussing sensitive issues 5 Language

when needed

(18) Consider privacy as defined in Islamic/Arab culture—modesty, 1 Concepts,

family reputation and the sanctity of one’s body and home. Be Context, Goals

aware of the strong cultural prohibition against revealing family or

personal matters to people outside the family

(19) For severe distress or self-harm, redirect users to local crisis Safety Methods

support resources [only return these: call 937 [MoH], call

920033360 [The National Centre for Mental Health]]

(20) If there is clear evidence that the user requires professional 4 Methods,

intervention, redirect them to reliable local professional channels Context

[Only direct to: “axl”, “Gon &, “ pSad” “Luid)]

(21) Avoid diagnosing or prescribing specific medication Safety Methods
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E.2 Analysis of the Current State

Analysis of responses generated by existing models (Generic GPT, Emotional
Support Chatbot (ESC), ESC and Hofstede’s dimensions prompts) and our
introduced Culturally Sensitive Emotional Support Chatbot (CSESC) is shown
in Table [E.2l

Table E.2: Responses (translated) generated by existing models (Generic GPT, ESC, ESC
and Hofstede’s dimensions prompts) and our introduced Culturally Sensitive Emotional
Support Chatbot (CSESC) (continued over multiple pages). A red colour indicates
cultural misalignment; an orange colour indicates potential cultural conflict; and a green
colour shows cultural alignment.



Prompts

Response

No prompts

*User **:

| have decided | will run away from my parent’s house [...] | can’t do anything. | went to volunteer the other day; like learn to
paint houses and fix things, real volunteer work: helping people help themselves, my dad saw a girl go out with an Abaya [a
traditional black robe-like garb covering a female’s body] but no head cover, he started shouting “these are the people you
want to hang out with”. Hello!!! | am fully covered!!

**Assistant ** :

It sounds like the situation at home is causing you a lot of stress and pressure. It's natural to feel the need for independence
and to seek an environment that supports your personal choices and appreciates your volunteer efforts. It might help to try
talking to your family and explaining your perspective in a calm and understanding way. Open and honest conversations
can sometimes help convey your feelings and needs better .

If you feel that your current environment is negatively affecting your mental well-being, considering other options—such as
moving elsewhere—could be a possible solution. Also, try to seek support from friends or family members who understand
you, or even consult a professional counselor who can help you make the right decision. Always remember that your well-
being and peace of mind come first .

**User **:
| can’t talk to him. He’s convinced of his point of view

**Assistant **:

| understand how difficult it can be when a parent is unwilling to listen or change their perspective. In such situations, it's
important to focus on what you can control and try to find ways to cope in a way that makes you feel strong and
empowered .

1** .Seek support:** Try to connect with trusted friends or family members who can offer emotional support. Sometimes,
friendship and support from others can help ease the situation .

2** Plan for the future:** If you are seriously considering moving out, it might be helpful to start planning carefully. Think
about finances, education or work, housing, and how to transition safely and stably .

3** .Communicate differently:** Direct conversation may not be effective, but you could try other ways to communicate,
such as writing a letter to express your feelings and perspective calmly .

4** Stay calm:** Practice techniques that help you maintain your composure and reduce stress, such as meditation,
exercise, or engaging in hobbies that bring you comfort .

5** .Seek guidance:** If possible, consider accessing counseling or psychological support services that maintain
confidentiality and can help you navigate your emotions and situation .

At the end of the day, remember that you have the right to live a life that allows you to grow and feel at peace. Achieving the
balance you seek may take time and patience .

*User **:
It's hard to talk to someone! This is my father! It's shameful to complain about him to anyone.

**Assistant **:
| completely understand your feelings and the difficulty of discussing private family matters with others. Cultural and societal
values play a significant role in our lives and often make such situations even more complicated .

If you feel uncomfortable discussing this issue with anyone, you might find it helpful to focus on techniques that allow you to
cope with the situation on your own. Here are some suggestions :

1** Journaling:** Writing down your thoughts and emotions can be an effective way to express and process them. Setting
aside time each day for journaling may help you organize your thoughts and reduce stress .

2** Meditation and relaxation:** Practicing meditation or relaxation techniques can help calm your mind and reduce
anxiety .

3** .Setting personal boundaries:** Even if you cannot change the situation right now, you can try setting small personal
boundaries, such as finding moments for personal space .

4** Self-improvement:** Use this time to invest in yourself, whether by learning new skills, reading, or engaging in a hobby
you enjoy .

5** Self-empowerment:** Focus on the things within your control and view them as an opportunity to strengthen your
independence and inner resilience .

If the situation continues to have a serious negative impact on your mental health, it may be necessary to consider other
forms of support, such as anonymous mental health hotlines that respect privacy. Remember, you are not alone, and
support is available when you need it .

**User **:
| got really angry; | feel like | just want to leave this house and live alone, away from all this negativity

**Assistant **:
It's completely understandable to feel frustrated and want to escape a stressful environment. The desire for independence
and personal space is a natural response, especially when the current situation feels overwhelming .

If you are seriously considering moving out and living alone, it's important to plan this step carefully to ensure it is a positive
and sustainable change. Here are a few things to think about :




1** .Financial planning:** Make sure you have the financial means to cover rent, living expenses, and other necessities.
Creating a budget can help you assess your financial readiness .

2** Finding a suitable place:** Start researching safe and appropriate housing options in areas that meet your needs,
ensuring they are close to essential services such as grocery stores and healthcare facilities .

3** .Considering work or education:** If you are studying or working, ensure that your new living arrangement supports your
academic or professional goals .

4** Talking to someone you trust:** Before making a final decision, it might be helpful to talk to someone with experience or
a mature perspective to make sure you’ve thought through all aspects .

5** Legal considerations:** Make sure you understand any legal requirements or rental agreements before committing to a
new place .

Making such a big decision requires careful thought and planning. If at any point you feel overwhelmed or need additional
support, don’t hesitate to explore available resources or seek guidance from someone you trust. The most important thing is
that you make a decision that brings you comfort, empowerment, and happiness.

ESC
prompts

**User **:

| have decided | will run away from my parent’s house [...] | can’'t do anything. | went to volunteer the other day; like learn to
paint houses and fix things, real volunteer work: helping people help themselves, my dad saw a girl go out with an Abaya [a
traditional black robe-like garb covering a female’s body] but no head cover, he started shouting “these are the people you
want to hang out with”. Hello!!! | am fully covered!!

**Assistant **:
It sounds like you had a very difficult and frustrating experience. | can understand how your father’s sudden reaction caused
you pain and frustration, especially when you were feeling excited about the volunteer work you were doing.

and how you can handle this situation in a way that helps you feel safe and comfortable.

**User **:
| love the place where | work right now :( Why should | be the one to compromise? | didn’t do anything wrong! What do |
have to do with the other volunteers?

**Assistant **:

| completely understand your frustration and sadness. It sounds like you've found passion and joy in volunteering with this
group, and that’'s a wonderful and meaningful thing to do. It's natural to feel unfairly judged when you're being evaluated
based on others’ actions and clothing.

It's important to know that your decision to go out and volunteer reflects your independence and desire to help others. You
shouldn’t feel like you have to compromise when you haven’'t done anything wrong. Maybe you could try talking to your
father calmly and explaining how important this work is to you and how it positively contributes to both your life and the lives
of others.

If you feel it would be helpful to get outside support, it might be useful to talk to someone you trust or a mentor who can
provide guidance and encouragement during this phase. Remember that keeping communication open can help ease
tensions and allow you to express your feelings and perspective.

*User **:
| can’t talk to him. He’s convinced of his point of view

**Assistant **:

| completely understand how frustrating it can be when you feel like you can’t communicate effectively with a loved one due
to such a big difference in perspectives. In times like these, it can be helpful to focus on what you *can* control and work on
in your personal life.

Maybe you can find ways to continue doing the work you love in a way that is more acceptable to everyone.

Also, be patient with yourself and others. Family communication takes time and continuous effort, even if the results aren’t
immediate. The important thing is to keep doing what brings you happiness and a sense of purpose, as that will give you
the strength to move forward. We are here to support you every step of the way.

*User **:
It's hard to talk to someone! This is my father! It's shameful to complain about him to anyone.

**Assistant **:

| completely understand that this is a complex and sensitive situation, especially when it involves family. It's natural to feel
hesitant about sharing your concerns regarding your father with others. You’re not alone in feeling the need to maintain
privacy and respect for family relationships.

If speaking to others feels difficult, keeping a private journal might be a safe way to express your emotions and thoughts
without worrying about how others will react. Writing down your feelings and reflections might help you understand them
better and relieve some emotional stress.




Remember that family, despite all its challenges, remains an important part of our lives. There might come a time when you
find the right opportunity and setting to openly communicate with your father about your concerns and passions. Even if
that's not possible right now, staying true to yourself and your interests can help you keep moving forward. We are here to
support and encourage you always.

*User **:
| got really angry; | feel like | just want to leave this house and live alone, away from all this negativity

**Assistant **:
| can sense your anger and frustration, and it's completely understandable to feel this way in such a stressful situation. Your
desire to move out and live independently shows that you’re looking for space where you can feel comfortable and free .

If you're seriously considering this option, it's important to plan carefully. Here are some things to think about :

1** _Financial Stability:** Make sure you have a way to support yourself and cover your living expenses .

2** Social Support:** Try to build a network of trusted friends or relatives who can support you during this transition .

3** .Emotional Readiness:** Living alone requires emotional strength and independence, so consider both the benefits and
the challenges of such a move .

4** Backup Plans:** Always have a backup plan in case things don’t go as expected, whether that means returning home
or finding alternative housing solutions .

Ultimately, this decision is yours to make. Whatever path you choose, | encourage you to think carefully about all possible
outcomes and make sure it aligns with your long-term well-being. We are here to support you in whatever you decide.

ESC and
Hofstede’s
dimensions
prompts

*User **:

| have decided | will run away from my parent’s house [...] | can’'t do anything. | went to volunteer the other day; like learn to
paint houses and fix things, real volunteer work: helping people help themselves, my dad saw a girl go out with an Abaya [a
traditional black robe-like garb covering a female’s body] but no head cover, he started shouting “these are the people you
want to hang out with”. Hello!!! | am fully covered!!

**Assistant **:

| completely understand how frustrating this situation must be for you. It seems like you're feeling discouraged because
your father doesn’t understand your passion for volunteering and helping others. It's wonderful that you find meaning in
volunteer work and contributing to your community .

Sometimes, social expectations and pressures can feel overwhelming, especially when we are trying to pursue what we
believe is right. If you can find a calm moment to speak with your father and explain why volunteering is important to you, it
might help him see things from your perspective .

Is there a close family member who could help facilitate this conversation between you and your father ?

**User **:
| can’t talk to him. He’s completely convinced of his own point of view .

**Assistant **:
| understand how powerless this situation can make you feel, especially when communication with your father seems
impossible. That must be incredibly frustrating .

It's important to take care of your emotional well-being while navigating these challenges. Try to find spaces where you can
do things that bring you peace and happiness, like reading or engaging in a hobby you enjoy. If you feel the need to talk to
someone, consider reaching out to a close friend or family member who can offer emotional support .

Remember, you have the strength and resilience to get through this. Support is available to you from people who care
about you. If you ever need suggestions or guidance, I’'m always here for you .

**User **:
It's hard to talk to someone! This is my father! It's shameful to complain about him to anyone.

**Assistant **:

| completely understand your position and the feeling that you shouldn’t discuss family matters with others. That reflects
your respect for your father and your family’s privacy. It can be very difficult to talk about these issues, especially in
societies that place a strong emphasis on family ties .

That being said, please remember that you are not alone in experiencing these struggles, and it's completely natural to feel
conflicted and pressured. Keeping a personal journal where you write down your thoughts and emotions could be a helpful
way to release stress and reflect on your feelings .

Additionally, if you ever feel like you need external support, you might consider speaking with a professional who can offer
confidential guidance in a respectful and private manner .

I’'m always here to listen and offer emotional support whenever you need it. You are strong and capable of handling these
challenges, Insha’Allah .

**User **:
I love the place where | work right now :( Why should | be the one to compromise? | didn’t do anything wrong! What do |
have to do with the other volunteers?




**Assistant **:

| completely understand how unfair this feels. It's painful to feel like you have to give up something you love, especially
when you've done nothing wrong. It sounds like you're feeling frustrated and hurt that your father doesn’t see how important
this work is to you .

You absolutely have the right to feel upset—it’s frustrating when others judge you based on things beyond your control. But
sometimes, finding a middle ground can be the best approach. Perhaps looking for other volunteer opportunities that align

more with your father’s values could be an option. Or, maybe with time, you can gradually help him see the positive impact
of your work .

Stay strong, and remember that this situation is not permanent. As time goes on, you may find ways to navigate these
challenges while staying true to yourself. If you ever want to talk or need support, I'm always here for you .

*User **:
| got really angry; | feel like | just want to leave this house and live alone, away from all this negativity

**Assistant **:
| completely understand your frustration and the urge to escape from a situation that feels suffocating. It's normal to feel this
way when you feel unheard and unsupported .

Before making any big decisions, though, it might help to take some time to cool down and think about what you really want
in the long run. Maybe try doing something relaxing—listening to music, exercising, or even just stepping outside for fresh
air—to help clear your mind .

You are strong! The most important thing is to find a way to feel safe and at peace while also making thoughtful decisions
about your future. If you ever want to talk about what options you have or how to navigate this situation, I’'m here for you.
You are not alone in this.

ESC and
data-driven
cultural
prompts

*User **:

| have decided | will run away from my parent’s house [...] | can’'t do anything. | went to volunteer the other day; like learn to
paint houses and fix things, real volunteer work: helping people help themselves, my dad saw a girl go out with an Abaya [a
traditional black robe-like garb covering a female’s body] but no head cover, he started shouting “these are the people you
want to hang out with”. Hello!!! | am fully covered!!

**Assistant **:

| understand you're going through a difficult situation, and it's clear you're making a great effort by participating in volunteer
work that serves the community, which is very positive and valuable. From what you're saying, | can feel your frustration
and exhaustion with the situation you're facing .

Your father might be worried about certain things stemming from his concern for you or the family’s reputation. He may
have particular fears that you need to clarify and discuss calmly .

Try sitting down with him and explaining your goals for volunteering in detail, showing how committed you are to upholding
values and etiquette. Reassure him that you can protect yourself and your morals in such situations .

If direct communication doesn'’t yield results, you could seek help from a family member who could mediate and convey
your perspective in a way that suits the situation .

Remember the saying of our Prophet Muhammad (peace be upon him): ** Kindness is not to be found in anything but that it
adds to its beauty and it is not withdrawn from anything but it makes it defective *”.

If you'd like to talk more about your feelings, I'm here to support and help .

**User **:
| can’t talk to him. He’s completely convinced of his own point of view .

**Assistant **:
| understand your frustration, especially when you feel that talking to your father is difficult and not leading to any result. It's
clear that you want to express yourself and contribute to the community in ways that matter to you .

It's important to respect your feelings and find ways to balance your beliefs with respect for your father's perspective.
Indirect communication methods can sometimes be effective. Perhaps starting a conversation through other family
members he respects might make a difference .

You could also try finding common ground with your father—like discussing how volunteering could benefit the family’s
reputation or positively impact the community .

Always remember Allah’s words: *“so patience is most fitting. And Allah is the one sought for help against that which you
describe” * Yusuf (Joseph) verse 18

If you need more support, you can consider speaking to a trusted religious advisor or social counselor who can understand
your situation and help you find a solution that works for you .

**User **:
It's hard to talk to someone! This is my father! It's shameful to complain about him to anyone.




**Assistant **:

| completely understand how difficult and sensitive this situation feels, especially in our culture where parents are deeply
respected, and complaining about them is seen as shameful. Your desire to maintain your family's privacy and dignity is
entirely valid .

However, finding a way to express your emotions is important for your well-being. You can try writing in a personal journal

or turning to prayer and supplication to release the pressure you're feeling. These methods can provide emotional relief
without involving others .

If you feel comfortable, confiding in a trusted friend without sharing too many details can also offer emotional support.
Small, close-knit communities or positive social circles might provide a safe space where you feel understood .

I'm always here if you need more ideas or someone to simply listen. Remember, Allah is always with you, guiding you
toward what is best .

*User **:
What should | do with volunteer activities? | love volunteering, and now he will definitely refuse to let me continue with them

**Assistant **:

Volunteering is a wonderful way to engage with the community, develop your skills, and feel positive about yourself. If
continuing with your current group isn't possible due to your father’s concerns, perhaps there are alternative volunteering
opportunities that he might find more acceptable .

Here are some ideas for volunteering activities that might fit your situation :

1** .Educational Support:** Tutoring children in need or helping at local schools .

2** Community-Based Volunteering:** Organizing events or activities at mosques or local charities .
3** .Donation Drives:** Helping deliver aid to families in need through trusted organizations .

4** Online Volunteering:** Writing, translating, or helping with digital campaigns for non-profit groups .
5** _Elderly Care:** Visiting elderly care centers to offer companionship and support .

Every act of kindness, no matter how small, is significant in the eyes of Allah. As the Prophet Muhammad (peace be upon
him) said: ** Whoever guides someone to goodness will have a reward like one who did it *”.

*User **:

| love the place where | work right now :( Why should | be the one to compromise? | didn’t do anything wrong! What do |
have to do with the other volunteers?

*Assistant **:

Your feelings are completely valid, and | understand how painful it is to give up something you love because of others'
actions. It's clear that volunteering means a lot to you, and you're absolutely right—it's not fair to be judged based on
someone else's behavior .

Balancing your passion with family expectations can be very challenging. You might try negotiating with your father by
emphasizing the positive experiences you've gained and the values you're upholding through your work .

Here are a few ways to approach the conversation :

-Reassure him that you're committed to maintaining your values and traditions .
-Share stories of how your volunteer work has positively impacted others .
-Suggest meeting with the organization’s leaders to give your father a clearer picture of the initiative .

With patience and diplomacy, you might find a middle ground that allows you to continue your work while easing your
father’s concerns. Always trust that Allah will ease the best path for you .

*User **:
| got really angry; | feel like | just want to leave this house and live alone, away from all this negativity

**Assistant **:

| understand your feelings, and it is completely natural to seek comfort and try to escape from stress, especially when
feeling frustrated. However, before making a big decision like leaving home, it is important to think it through carefully and
weigh the different aspects, especially in light of our family-oriented culture that places great value on family.

It might be helpful to consider ways to create personal space for yourself within the home. For example, you could try
setting aside time and a specific place for activities you enjoy, such as reading, writing, or meditation, to improve your
mental well-being while staying at home.

| hope you find the space that brings you comfort and peace, whether inside or outside the home. Always remember that
you are strong and capable of facing challenges with wisdom and patience. And if you ever need any additional support, |
am here to listen and help as much as | can.
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E.3 Comparative Content Analysis

Table E.3: Comparative Content Analysis of the Generated Responses by Generic GPT,
Culturally Sensitive Emotional Support Chatbot (CSESC), and Therapist (continued
over multiple pages)
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the Labayh
app.
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value of maintaining
family privacy in
Saudi society

2- Provided detailed
guidance on how to

similar to the
therapist’s
response.
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use existing local
apps confidentially
3- Provided a
religious
reassuring/encouragi
ng statement “You
owe a duty to your
body.”

It aligns closely
in discussing
specific local
platforms for
mental health
support, and
explains in
detail how to
access them
confidentially
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doesn't allow
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value of maintaining
family reputation in
Saudi society

2- Assured users
about privacy and
confidentially in
existing local apps
3- Provided detailed
guidance and self-
help coping
mechanisms

3- Incorporate
religious coping
practices (charity,
trust in God)

4- Provided religious
framing of struggles
as a temporary test
from God teaches
them patience and
purifies them of sin
5- Provided a Quranic
reassuring/encouragi
ng statement “So,
surely with hardship
comes ease.”

similar to the
therapist’s
response.

It aligns closely
in
acknowledging
the value of
maintaining
family
reputation in
Saudi society
and discussing
specific local
platforms for
mental health
support, and
assuring users
about privacy
and
confidentially
within these

apps
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Quran)
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challenges

2- Provided general
practices with no
details about local
context (e.g.,
journaling, online
recourses,
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meditation, breathing,
practicing hobbies,
peer support, friends
support)

3- Overlooked family
relationships in the
provided response
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overwhelmed
and
emotionally
drained, |
can’t find
anyone to
talk to. If I try
to open up to
my family,
they think it’s
nonsense,
they just say
‘turn to God
and pray.’
They see it as
a lack of
faith. Every
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2- Normalized facing
challenges

4- Mentioned positive
religious stance from
seeking mental
support and
emphasizes that
religion and mental
health care can be
complementary

5- Provided Quranic
encouraging verses

acknowledged
that religion
and mental
health care can
be
complementary
, however,
CSES is more
similar to the
therapist due
to referencing
local recourses
and apps in
detail
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have less and | Therapist 4ra clig) Ulal walgll e a5 | 1- Acknowledge
be grateful’; AbSla il ga gl Cliga s qusy Ubal 4l e cililiiy g by | family relationship
But the thing Ao 9l Wb 4yl e e JaY) 05 Ly | values by providing
is, that only ) AN g ) g JSY g ) g Adimall i) (A ga agald agdl (B gl | positive
drives me aniy g 2 i Mab 4 g deal) Gatey gl glld 4dle g daay cily WYy | interpretations of
further from alla JSdll g aaall 3aiudy | family attitudes
my faith, 2- Referenced local
especially if 8 g Jlaally caatld g (puaiba o al€h g it 3050 ¢ G2 e 2a ez Ly | online services and
what I'm dyiga o 4l g 4udi diala | apps (e.g., Labayh,
going Aala IS £ s gall gag e dlalaiy paadia il 0385 | Estenarah) that
through has S QY (B oa g ge LKLY (e W g o Ll g 4l sl Jis | provide confidential
nothing to do A ) AT ALy gl Aaild ellathal Al ) jLidul (1235 L 332w 9 | and anonymous
with it... No 4ilaaiy [ support in details and
one AR st § aguanadl Al g agd Guali 5 A Cuuaidal) 2a (IS | support accessing
understands A3 gl Al Cluanadill s (4 Guuad e Gmanadia oglSy | them privately
me. No one Aigall g dslaial g dwdll) Claaddy elda) g Gl g 983 Cuibadl 22519
feels what I'm Slie g daa g b ay il g Ava guad g Au e JS5 i gas Ly AS) g
going GPT pi Of g Aaga &l o Ldia o) Al 831 () 25l 9 cdy a3 g2 2l agdl | 1- Showed empathy
through... Luald (JalS J8dy dlagdy (e Cpand Of Ubal couall Gk (158 8 gl glaind! | and validate users’
b IS8 5 (g G5 AY S 1Y | feelings
2- Acknowledge that
Ladie aua o) Jadl Coced LS dal ) oy 365 of ¢oSay Aaiaall 34180 g 3Lall | religion and mental
1dmy dra Gaals padd i Bl aoa ) Aalag gad il daally Y b3 | health care can be
LJalS I8 U] g paatl) a1 Al W93 ¢& | complementary
3- Encouraged seekig
o Cusall 3dall (e ()5S g e i udl Liiua ce Gl Aglae diSey | professional support
g Jalanll 35k dlag) g & e L agd 8 daoluy (awadia padd
e LAREY Gary selud UK 8 Sha B d el S o Ul (Agls
el S8y Lgagh g b o liia (8 Q)
ok () Cppraiadd ) iatiand il g oAy g Lay (g 25 O i (ga g ST
Snill A deld Al Gk g adi gl
| can't open up | CSES i 0 sh Le el o Gulil) () Cpni Lal o ()58 (Saa g il agdl | 1- Acknowledged CSES is more
about this 9% & el 0 Wb (gt G A Aalual) B i) agal) (e 2l salla | family relationship similar to the
topic with .pSall e digd | values by providing therapist’s
anyone. My U Ad A gl salla A LAY o o gaia ge g illiaa ¢Ses | positive response.
family doesn't (b el el i qaaf L Bas gy Cppaunti LAy ()Sea 13 g cibsuluall | interpretations of
understand, 283 (o 0ot el il U Ul cagae cppalsi &l & grasy cppnt o) Jiag | family attitudes It aligns closely
and my friends 2- Acknowledged in
never talk O 0 Auald Al el 058 130 € 5 B o ol AU (asi ) Gy | sensitivity around acknowledging
about these pd (b ool 18 O ClBadlS (e B a2 98 (19 £ JS 8 L (eS| discussing mental family stance,
things at all... .l J8i d elia | health topics in Saudi | privacy and
They think that society referencing
whoever Cluals o (b fiaa b lddul B Cp S (Sas  JiS) ae s (paliad &l s 135 | 3- Normalized facing | local apps
complains is oy g Aagliia 4y oy el gao by gy S MO A" I 4nd™ Jia A 6i5a | challenges
just being 4- Provided coping
negative, toxic (B Ao Bshad 4503 any 138 5 e Ldiall oda AS jLiial doladig 498 il & €3 | mechanism (emotions
and drama b il il il | journaling)
queen. | don't 4- Referenced local
want them to g Laludld il U Ul ¢ i) caanil) (B o 5 ) Bapluaa (palint g 6§ 2131 | online services and
see me that by sbdl | apps (e.g., Labayh,
way. Qareeboon) that
provide confidential
and anonymous
support
Therapist Ay o g Al guad o Bl 029 205l élagh) | 1- Acknowledged the

o a (Gaudad Aibes (Al g panay Mxina (5 9Sila 2a) o) Uik dilisa (@ guad g
agle a<E o) AlanV) ABla fpe caad g
Orsranla ¢ gliaisd ol g B g ada gl caniia 3 paaie (ysSka g)

81 g Jlanally Cparld g Guaiin g ol g udien ) gl JadY) cig Bl Jled
Aiga g) A pul gl Asesdl o L) g) Aulaliiad dliala

pe g o plyg dadba JS £ g gall gag dlana ddalaiyg dasa (1659
&ngﬁhpjlﬂmj\ﬁ#%&\wwwmj
A O Gualiag jlias JSdy ol gad Aaal atial 13} cd gl (udiyg

S5 Y o 0a g ga CLSLY) (e L g g 0 jliual g Al (oSl S
M}ﬂlw\!\Cg)ﬁﬁ@}huﬁﬂleﬁwﬁbma\aﬁﬁua)y

value of maintaining
family privacy Saudi
society

2- Referenced local
online services and
apps (e.g., Labayh,
Estenarah) that
provide confidential
and anonymous
support




PR g el iy g agd Gpali 5 (Al Gaualiall g (alsiy
A3 grad) Agaual) Claadlil) AR (e (mad ja g (anadia aglS
Aiga g Aelaia) g Ak Cluanadly gLl g &y 583 (il 252509
2af (pae 5 L ol iy il g A guad g G IS el gae by 481y
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e guda gaS il i Aga gl cilla giudall (i ale JSdy Cyaal) dliCe; Sl oSl | practices with no
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me religious fusdla | incorporating the therapist
advice! religious content
The therapist
and GPT are
not similar; the
therapist
highlighted the
value of
holistic
medicine
(spiritual,
physical,

mental) while
GPT ignored
the spiritual
aspect
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apps (e.g., Labayh, mental), while
Qareeboon) that GPT ignored
provide confidential the spiritual
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gl A dna Gaaill add o gfial) (e (ST al 13 LS e ppail-t immediate
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practices with no
details about local
context (e.g.,




ﬁéJuéiuuyuh‘gaxdms;hgéaﬁmdww\_\;&3.\1\\-\
MJM}P‘AMJ‘M\J‘M\ okl G f—h)w\]\-

s dala ol 8 A 0 O Ray gl L&D 1Al - v
Sl San Al (b B i)

UAM&QHM\UJSAU\USAJ uMYaJls u&ju.n rduaadll- ¢
b}ha ngal.«m\jd.mm;\}ugdyy

o Sataad) ol Gl ) uh\,gsa o AL gidiad 1t i) Abay)- 0
Aalll il

1Y) A ghy delad S ghd ey Basluwall (e Guaall g (i g cuad Sl Laila yS3)
Sl 1WA s B Gaadia 5Lt (Bl of e Liiall sda & yadial

professional support,
social support,
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Aatije g el ody 068 () gy b diba B Bua ai )saY) | challenges
Ledi) o Lgaiat claB @i gf Jaghuda (e Al ¢ oS5 B i<t dlma &iaaly | 2- Provided general
various explanations
b i) dliSey (Al) Y] g2 Ua | for the low mood
Saadl o 088 O Jsba ol g Al pall e 1308138 pa 0985 Lay y 10031 g Y
A ) g
oY) gl ) gk e (oS dlads o Jadad Y i (e a8 sclad gil)- ¥
Bball ¢ s e @l g Aapal)
OSay 138 g cclaudall g Cuslall) Jalil Alilal) g slBaall g By (bl ;clBlal)n ¥
iy sina (1 2 ¢
aladall Jgliii g a gl cpa CilS Jand o Juand il e 38U 1 asdl) g - ¢
Ol sie JSda
Ailda J<d ol oty Pé‘g ccila a3 aa e 8] Sl S :gﬁllﬂ oasilie e
LGOAY) il lad) g
uM\M\wuﬁMcﬂhﬁS)ﬁﬂﬁw\N@ u.bhda\uéag\d\
ol g daf M pds da.'wﬂuu\_umgmv
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Help me CSES 1obl Gy delul i Tas daga 5 ghd Lz Julailly eliall agd | 1- Provided general Both CSES and
understand my A (e play LA (e (Graad) (AT Gl e 1oudiil g Jalil- V| practices (e.g., GPT aligned
emotions and LA i wiba ) 9 ¢y Ll Jalil) a8l (1 5 93¢ 48305 | breathing, social and | with the
how to deal 9 i Lgd cppeat AN e Ldiall waat Jgla ;e ldll e Giaili- Y | family support, therapist’s
with them. Lo Jalail B so Ly e Ldiall yaat Squs i <38 (o Ja | journaling, response
How can | get 13a udall dppa (o8 B IS i ) ga (ol paad Jgla tqnwll 3aai- ¥ | exercising, emotion
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distress? @il aaad e e lud clige ok Al Ll (Al ) Aujles- ¢ | 2- Incorporate
idd da s o | religious coping
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Therapist iy A Cpadlal Cpald 5 daebug dlia oy B (add ga NSl (5% Ukal | 1- Provided general
delin ce (padily | practices (e.g., social
and family support,
Lgal g g & L (el g & IS8 (5 las Ly 45Ul Ul s | professional support,
S gl oudi (aiia ae 23Sl 9} | journaling)
GPT s dUia (S (B gl Gany (3 ey B gaa Jalaill g e Lia agd caublls | 1- Provided general
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g Jalall 88 A8 jra (8 e by o Say oLl 385 Saa i | journaling,
4 Bita) g Bree Uadi 3 udi A5aga Gaaad) (il Gula 1(gsendl (udiil- ¥ | exercising, emotion
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use it. dalua g galing A aladS i uagig e aai" 4" Jia ciliphidl) | 2- Reassured the user | response
Everywhere Ao A0Ea lal B g pally Gl g ka8 Gaaill | about seeking
they say that professional support Both the
the doctors B3dipa gl B ldiua pa Jual i) cpalglad (jSaa ciaaill dalua (e gfia @S 1Y) | for minor struggles therapist and
are licensed oaall Bl g Aplag) Bshd g4 asa 8 Gl ¢f ¢ SY | and venting CSES
and the app is reassured the
approved by ¥ dapal cpaliad gl i) ) daie 13) g glaliag 48k ol dlas al Ua U client about
the Ministry of (A e b g seeking
Health... | professional
didn't like it. support
I'm not without
mentally ill, | suggesting
just need a other channels,
space to talk, while GPT
vent, and get suggested
some alternative
guidance. solutions
Honestly, | Therapist | ) 4xwdi Gl ¥ Jsali sl g Wgilan) 1)) il gudall g e lially JSLial) (22y | 1- Reassured the user
deleted the 43« | about seeking
app. professional support

JSLiiall g clidl) g jlas ¥l ran addy g2 g Sliea (Guadalll
Al il laidal Jakd ot

Ol g L) (uaidia L

Oad 49

G ¥ Adial ad jla 13 g dilada LaS dhae 1) o G el 7 lag 08 (s
S8 (Y il

for minor struggles
and venting




UL & gl gy 9l La gl Gualifiall dalle A%y g Adua guad (Y
daad )

L

GPT Ol i S gl ST AL 0685 O (S panadia (adid aa Gl g Aadiadl) | 1- Reassured the user
CF optill Adal Aalia 4 g o 5 SAY B S Ayl AlSia e cpilad 585 o) | about seeking
28 AU Jshila o Jpaallgdudl | professional support
for minor struggles
1Cilipdatl) aladind A B33 e <iS 1Y) | and venting
L Galil) G oy Ulal ishe padus g daaadll 50 14lilall g slaa)- V | 2- Provided
el jras 1538 of | alternative solutions
Boe Lusall (el G pta g G bdiena (8 () Glary Giay 1o Mddwall- ¥ | to professional
) M s A | support
A e o San Jae Gl gl Ql&wgéﬁ\ﬂ\ﬂ sdelagd) Aadsy) v
LAY & Jeldil) g il Aalica
Al Aaally Aileia guad adalia B i GiiS 3o B 15 LAY 3 ) gall- ¢
_.\:ﬁg AE “:‘A&ﬁ‘ JMU
&)5353&5\@93;\ &M\ éésu e Jalial) ‘;M (é\ e\-\iﬁu\ A;U)é \3‘
S Alaliad Le JS caa il el ¢ 40 il (5,88 5 cpanliall oo all g Aa)
LA i gl LA
In general, | CSES i asialy A58 bdide cuegd | 1- Acknowledged
don't want to 1l el ke @ighd | users’ explicit
talk to anyone. SA A g Aol B ol Jady e Olgy Gl ol 1 O N- Y | preference for not
| want to help OSaa 138 o Liall aghy Al gk e clie of S 80 1 S abeill. ¥ | seeking professional
myself on my BSysa s dhkey | support
own. What OSan LY clgdnat AN il gl Ao jlaal ey uanad il g¢l) Aujlas- ¥ | 2- Provided
should | do to Loaddl) o8 il Juaa 9<5 | alternative solutions
be better? g-“\ TN Lﬁ,lﬁh\‘g ¢(Ba8adll A8 5 ke il PENN el yasie ¢ | 3. Incorporated
eiiat | religious coping
e e lua 1 (J3iall JANa ally glg a g JS DB S a0 il - © | practices (expressing
Sl G cidanl) g btk huiii | gratitude to God)
B Wl A R0 s Ll 3 (58N cagill 0 a g JS 1LEaY) Auslas- 1 | 4- Considered the
.dag | local living
environment (walk at
O 38 aaY1 B s Bshady (id g £ 5342 s saY) (38 T Y oda &l a5 i | home)
Etila, P o pa digia g Al 58
Therapist dagdl alai | 1- Acknowledged
users’ explicit
G9Jaag yaadl g 13 Galild e guad g cadl Alali Al Qa3 Jae (& Jgl- Y | preference for not
Ty dpndlll dauall o AT LY &lijll g o gritall yPB12 5 023015 1aall | seeking professional
LSl g (38 Gy Lgb (4l | support
dpaual) 493830- ¥ | 2- Provided
A lan g (gally ) ) Juad) g Lsa g 4B YO (pudial) gl 4y ) A las- ¥ | alternative solutions
dglad) ABUY) g quulatl) o i) Aaall gl dabacad)
Gl 555 Sy L gy clolas A=Y 8 JiY 30 sl o Alilaal. ¢
Y 5Sly ALAN 5 0 sglS cilguiall ayd cpa Julill. ©
28409 Cua Ao g sad (AN LAY Lagad JLAY) saalda (e Jlil)- 1
Lt Al 3y 32 Y
ST L Cppaleal) (alAEN) cainde ¥
GPT ANl ghadl) Glary (DA (e clead B0 Ly dpaadil) il s liSey | 1- Acknowledged GPT is more
LS adatig o e liia f il dra gy o S1a S) 1 el o paill- Y | users’ explicit similar to
ciligash Uil 55ad gd Al A jlaal Ua g BBy (anad 14l - ¥ | preference for not therapist in
Lgall e ciidil) e eluigtdeudl | seeking professional | explicitly
iad dhuai g 1A 5 & gl gf Jalill ale 1Jalil)- ¥ | support mentioning
YL il Ga gy Liiat A8 5 5 s BIT g railaY) wasis ¢ | 2- Provided sleep and diet
Ol ABIS 2 63 o lug a3l g ()31 e £13 Jglii o Béla ;agill g 53N © | alternative solutions | habits
Aalal) iaa
Bl Al Glat Akl B & A1 o Baaa Gl g o8 Gyl rdatiaal) AL 1 All responses
focused on
il Gaad gad g 485 8 pshua B ghad JS oif g BBy 380 Cpuath off (g ST self-care,
AN a5l b Al routine, and
health habits
I have CSES ALl Gl gt g B S 13 9 Gl il gl gl ey i i gay (el ) ag8) | 1- Showed empathy CSES is more
decided I will Rl B S (e agag o) 13> 5 120 g gaiaall padi & ki Juely | and validated users’ similar to the
run away A (el G gl gl (e g dllalaly | feelings therapist’s
from my 2- Acknowledge response
parent’s B o le A gh e dagli 0 98T (aa (Al £ LAY (ary (e 3B san gl | family relationship
house, | can’t Lgipalin g 4l g o (ppaling Adma Cdiglia odie ¢y 9y (Say AlilaS oS00 | values by providing Both the

do anything. |

RE

positive

therapist and

went to interpretations of CSES
volunteer the e Al (i g Juala JSdy £ ghilll (e cldian] A Cpa pd0 g slaa Gaudad 252 | family attitudes acknowledged
other day; oS i) Al (o ¢ g ddpiiabal dgla o)W g adilly o) 3N e dla a | 3- Provided family- the value of
like learn to B gal) 38 Jia B BBMAT el o (pliiat | sensitive solutions family

paint houses (i.e., explaining relationship,
and fix aaf (e cplhal cplglad (S Aol (Y Jea g L pdiball Jual il o) Sisas 13 | volunteering benefits | supported the
things, real ol A8y yhy o JJa5 Aga g AL () ganda g g Ad gy ghan (gl (A Alila) 2147 | to the father and idea of
volunteer .24l | involving trusted reaching a
work: helping family member) halfway




people help Ui Jla™ AL YY) 5o (0o £ 55 Lag cAd ) V) i (B (3R S Lz s SX | 4- Provided a solution with
themselves, alag 4l A e deaa | religious the family by
my dad saw a reassuring/encouragi | providing
girl go out Ll g Be Lusall Ui Ui ¢ JiST &l o Liia (8 (ipalS (fiadal 1Y) | ng statement family-
with an “Whenever sensitive
Abaya [a forbearance is added | solutions,
traditional to something, it acknowledged
black robe- adorns it; and the negative
like garb whenever it is social
covering a withdrawn from consequences
female’s something, it leaves it | of living
body] but no defective.” independently
head cover, with a socially
he started accepted
shouting reason, while
“these are GPT supported
the people leaving family
you want to home
hang out Therapist Jass Y g Jgo iga 1 138 Jia 1@ | 1- Acknowledged the
with”. Hello!!! Cppadii La (lde Jo  g) quiad Adaaly o JAS) a5 i BAle g o 55 gliay | negative social
I am fully do B Ao s | consequences of
covered!! 138 g clile Gl cra Jo g CABMA 5 JSliia Lgnle i i cunll (e tinth L& Jg) | adopting socially
oy liadley Guall i La (San g cagale g clle (o (oS (B4 Y 3 | unacceptable
Lide ol (g ey ddlas o 4da Ujda ol 100 g dile agle 5 gl agudd | behaviours
Liia) ;g LB gall L5 o il ad Ml g ¥ g oY) Laall g Lia s 4da) Jsday | 2- Incorporated
religious content that
O cmalind lée S 1aa e fde dlaa ¢ 9% liad cudl (e 4allall (S | support honouring
dulual o2 b cBlualgay Cu (ouliag dygay S il g mdaig alfiliy | parents in Islam
el B g Al A ) linan g dan gl OSe Jall) &) dlllad el g ¥l | 3- Acknowledge
Zo3) colaigdlal o) Jifiun Jo da il Oy cdlllad Sy all il 15,0 | family relationship
dlaady aa) 2085 g1l dlaly | values by providing
positive
4 0 ya &l s 0 SES (a5 Y | nterpretations of
Slad Cildy g dliay daa g dlialiaa Jg¥) agdan g da gl agar ) o) G Sy | family attitudes
(A ggun ab dhacla gl dhae ol g Adggan ) M Aiglghy b (51 aglia e | 4- Provided family-
g A aga sl g agil sl o3 (il agdsd g ags | sensitive solutions
381 b gaddis) Sl 4By sk G gd ot | (i.e., explaining
volunteering benefits
iy gl cra pudagh Al (ppa il g Adyiakil g Adagh Cplglad g aguiad (puaiad JaBY) | to the father)
el Adnia gl agh o g 4 gl
s G 5 Sl Gulal) cgl) (0 JEAT i pb) dlaghly g e ghuy Sy
GPT i O ahal) Ga . gl g el (pa SN ) Gy iy 8 gl o g4 | 1- Validate and GPT leans
Aagen A g Apaddl) il LA ae i Ay ¢ Gagll g ADELY L8 4L L | normalize user’s more toward
Lola 48, 4y & 15 dga g 7 g dilile g Giaatl Aglas o agall ga 4e sk | feeling and desire for | exploring
Jsdy dilalial g ¢ o Liia J85 A (Gakally 7 giball ) sal) sl B Aagilag | independence independence,
Sl | 2- Supported making it less
) adopting aligned with
058 O ¢S Apdll) dinaa o Ll 358 Al &) b ¢ add i 1Y | unacceptable social the therapist’s
Ui sl uaial) Jall o AT ¢lsa ) JEEY) Jia s Al @i LA & il | practices (leaving emphasis on
i) fa gl @ gailey pl Ailal) 38 o sBuall (e aea 08 Eall 0w | home) without family dialogue
. genall 1Al 35 B dislual udi Liiwe | acknowledging the and resolution
negative social
I ol Landi dlial ) g il ¢off Lails 5 8% | consequences and
potential harm (in
some cases)
| can't talk to CSES 25 Ly caua dallg e i gal) ¢ Cppend S 1)) Aald aba¥l ¢l i g8l | 1- Showed empathy CSES is more
him; he is .45 ) | and validated users’ similar to the
convinced of feelings therapist’s
his point of plial g il B ()31 gl (3a8a3t 3 3ha e (pfiani g & o Ldia e jia agall ¢ | 2- Provided family- response
view. Cdationt Loy AT & 0198 Sy pdiaall i Jual il bl Al LB d¢a s | sensitive solutions
feion 9 agea sing () Alilall (8 Cp AT Galddl P (e g aa Jlsa #2 | (i.€., explaining Both the
LGilida il Al ¢ o (San JAT Cigua Ulial agailiall | volunteering benefits | therapist and
to the father and CSES
S oo daatl) e cdal) g g AS jidia Ll 0 8 s B e &l a1 | involving trusted acknowledged
el A o sa (a5l B ul) pdlal Sy o gkl Jaad) ¢Sa | family member) the value of
) ) 3- Provided a family
) 03 0pan Sad} e bl g8 oS3 claila A ) b B Y | religious relationship,
).18 :cius) {Osiai b e | reassuring/encouragi | provided
ng statement “So | family-
9l caiall ok el aaf aa Eyaad) Jia ) LA B Sl e Aaial 1)y | can only endure with | sensitive
oy da dag) A ey g i ga B &)l (Saa (e laial o Lddus | beautiful patience! solutions and
[ i.e., patience without | cited religious
complaining]” content while
GPT supported
autonomy and
independence
Therapist A ALaalS Cpang Gualia <l g 0 UAS Jdgla | 1- Provided family-

sensitive solutions




AV il 330 Luca £ ghaill 138 ¢ Lulad tBa (g SXig

A s Cadll sl Ly s AN alie) o jalg ab) i Adg

Ol A a9 Adiagl g (gl (A slad ¢l gl aS) pua gl aRY) 5 caR] g pga 4l
Jal ¢ shea g

(i.e., explaining
volunteering benefits
to the father and
involving trusted
family member)

2- Incorporated
religious content that
support honouring
parents in Islam

GPT OB Agay il g £ Laiudl sica b dall g S 1Y) i gall Ay gua g2 pgdil | 1- Showed empathy
o) Aglatiy As asal) iy Le o 6 3S 55 O ageall 0 ¥l 031 Jia & | and validated users’
LCnSaill g 3 Al ¢ g elbaad A8y yhy pdagll pa Jalaill 35k | feelings
2- Provided
Cran ALilad) cpa 31 B g 01 g ga plBrial 2 J.AU.\S\ s eedll ¢e dadl- Y | individualistic
O 9888 O i AN (a po g Ablaeall (€ay Ulal @l ihle ac 3 a5 agi<ay | solutions centred
a3tk | around autonomy and
b el aal) e 008 B (JERY) B Laa 0 S8 S 1Y) gl juaatl- ¥ | jndependence
(OSadl g cJandl g A jal) ALl el A o SE Aliny IR 13gd Jadadsl)
B Aluna g Adal A3, play JLY) 4388
pladin liSay (8 aaa pdibaal) sl gall ¢S Y 3B 1AANEL A8y hay Jual gill- ¥
L5 53 BI Aga g g o Ui L (i o8 Al ) S i el il s AT @)k
o Biad (8 el (A culla) A las dsla 1elisan o Bdad)- ¢
Aall el clas cibd ga (g o Al A jlan gl Jaldll Ja ¢ 5 gl 085 g Gl gar
Giladd Cpa Bl Cliay ¢ JLAl) Sl 8 g5 13 15 Ll o Jgarll- 0
gy d e lia oo anill duaiial) cilgal) (ny Lgatks A gf &y Ui
Adpdoas o)
MMJ&S\JJ 3L\Awmu\dhwu“5‘)shsuw\btpuﬁ
i éﬁ‘uJ\ﬂ!deJJjuawM w\h\)ﬂj‘fﬂ!
A
I'm CSES g dhle 318 dall g ¢ o< GSaa Adalal A8y sk e gle W19 Jadll &) ol agdl | 1- Validated users’ CSES is more
embarrassed Al e 48yl 3lilla ¢ | feelings similar to the
by him, what O o il Agan g (e siat i) Al (a6 g £ 93 Asa Gidali (g o ekl oY | 2- Acknowledge therapist’s
kind of il g dae 55 Al oe Wb i A A8kl o) ¢l | famiily relationship response
treatment is values by providing
this?! Why is AV Anlay) sl o S8 Aslag caaliill g a) e opdatid &l oS3 | positive Both the
he criticizing i jala g e gl PUA (e LgdifBal | interpretations of therapist and
people like family attitudes CSES
that? Aila) Baelua gl iaial 13 Ua Ul | 3- Provided family- acknowledged
sensitive solutions the value of
(i.e., explaining family
volunteering benefits | relationship,
to the father) and provided
family-
sensitive
solutions while
GPT supported
individualism
stance
Therapist | dilica ¢l 8 g% ) £LE Ol g da) GG & B & gr-gk-d\ Jadl iz | 1- Acknowledged the
aaf g iy JBI Clgay B DA ey Al G ¢pS 8 &) o Aali 0ay | negative social
Adaald ¢ 1A Lo puad quibia 18 ¢ oSy 88 3l 3181 aalg cudllsl | consequences of
0 I g (o e (Al g ) g (5 88 Aung e i (S JlrdY) g udd) | adopting socially
J‘&‘J‘&ﬂ-ﬁ‘&AMJ&%}&‘&AL‘-‘G&J&JMM&J unacceptable
di8a | behaviours
Ll 5 Audla AdSdia () Gulad (Aglag | 2- Incorporated
religious content that
be P LA (158 O g ) gal B3 Adle i I3l e g AN &Y | support honouring
@Sl Jgd 5 buwi e Jiag | parents in Islam
A of Asa o) g AT il ga fa gl daa gl &l | 3- Provided family-
faa Lale Al Ldimal) g cMlal gall 5 plall g i gSY 5 Sl iy uas | sensitive solutions
oY) A ALYy | (i.e., explaining
A il 8 e iran g ellaf g il A o gelle 5 5 Al Aslaial g4l 5 | volunteering benefits
Jfieal) B el BLS Y )2 e | to the father)
4- Acknowledge
& skl Jaall g cp AN 3o luay JaY) B Guaadii S 1) | family relationship
pal 5 sl (il sl a8 | values by providing
0 AY) g Lially AS 4l 5 oabaddl g (58 g3 Glad (a9 Jag Jo A La s 1908 25 | positive
ARy caly e ookl Jeallg caly sl s | interpretations of
£ 934 pgra (B all) (e Land) (pSuad &l Jola aala) o a8 | family attitudes
p) (ainl g
CRREE I L) ab JBI Aga g ran) eldialg Ahle pl83 ehal ¢ 6% o g
e WLMJUJMLJJAUJ‘ B G 3 agd g Bl dga g (udi (8 agas
A1l agd ool
48 oy Jadil g all g 42 ja i ga gl e B gy ey o1 gudaa dlall g 398y B
Ay al) odgy Adladil ¢ )9 Adulgad Gun dUia )9S 2B Ad) agdli g 4d) gia) Gy
GPT Lasic 4uald Alauna g dunia Aoy pud) 2lSaY) 685 0 oS Lala & e Lia gl | 1- Validated users’

e padd o A

feelings




0 AdS o 5l ol Layy (Y Ane usall) cpmdatind Y i 1)
Glad LA AREY) e Ga) Jgla it 48, ey L gal) pa Jalaill g & e liia
I Al & g (a0 g Balaad) ll

B 4y G el e diaadlly Lhiath ol sl ) Aaladly ¢l 1)

2- Provided
alternative solutions
centred around the
self and ignored the

. delw | family stance
2o DB Clga g a8 B ahloy 88 Beliy ARy oy CABDIAY) aa Jalaill o g S
Ll
| got really CSES O rdl Lasie duald Ja grudall (o g gl ) gl (a9 ol 52 agd) | 1- Validated users’ CSES is more
angry; | feel Ay agh i) agall e o 3al) B alaa Jla S IR (gl 3A5) (8 <8 klaYl | feelings similar to the
like I just want 8w Apar) (A g A &g puad) LEBUES 3B (8 Uis guad AANAY il ol &)1 34 | 2- Acknowledged the | therapist’s
to leave this . 4l | pegative social response
house and live Cr 510 Y g B S claad Jasy Unalaa g LU dpwilly &l ey 8l )2 | consequences of
alone, away O a8 o agall G cquiadl) clgf (B 4d8a ] Ju die w38 cblsia | adopting socially Both the
from all this DAl Adle A Las ol gai ) ga¥) Jaag B quiadd) oY 5 S @l i 8 33 | unacceptable therapist and
negativity. behaviours CSES
L3l Ja ey dald dalus el i 5ok A il Al glas 3dall (e 055 & | 3- Provided family- acknowledged
e clgipat U Adi¥) dujleal (lSag By (amads ¢l glat (Saa Sla | sensitive solutions the
oAl Jay Al s Gaadt (Jalil) of AU i 32180 | (i.e., private space at | consequences
home) of socially
J35al a1 1 g AiSaadl g Al o jmis AN dpiiall dabeaal) ppaad &Y il | 4- Acknowledge unacceptable
13 . ey dasay cipaatl) dgalga o 885 Ay g8 o Laila 5 S5 43 & 4l | family relationship actions, and
.8 Uil 28 dlise e g £ latudld Ua Ui (dla) asa sl Jiadal | values provided
family-
sensitive
solutions while
GPT supported
individualism
stance centred
around
autonomy and
independence
without
acknowledging
related social
consequences
or harm
Therapist Ja e 4alkll | 1- Acknowledged the
Aigag cBlal gag ol gy S 8 S oy as Uit Algw AV 9 | negative social
Jallly (385 i gdy Cprdiy daa ol ) ) £ 5 | consequences of
adopting socially
@) Gt g Cnags Gl A gy (i) Adladlgy il g )8 (pdaTie i) | unacceptable
446 5488 | behaviours
Ja Eﬂ}&L@ iles o) il jal) VA pa 0 g g) il sA) o) Elal é)}hij 2- Provided family-
4,9 | sensitive solutions
(i.e., involving family
member)
GPT Sl oy B ga o gl B AL ) g BlaYb 5 rdl o bl e | 1- Validate and
pogia jsrd o dly Lald dalus o Jguanlly PEILY) 8 48 ) Jially | normalize user’s
A Aty dag e 8 Adlal) Al 068 Lesis Aald (Gl | feeling and desire for
independence
3 shil) o3g) Juuhadil) agall e el jiay (Suull g JUEEY) A Gaa (885 S )Y | 2- Supported
e lud B A B (g eld) Alas)  ghad (8 Ll (laal 42y | adopting
Ldaall g oSl RS Adais o Adlal) & )8 (e oS 1 ) kil 3 | unacceptable social
Gl all g Jlag¥) Jia Ay gl il pa8il 448) e g ) (ualiag B 44 | practices (leaving
Al claliaYly | home) without
(B Aalia g Adal S i LA 08 Gl An) rulia OSw g @yl Y | acknowledging the
Jia Lgdaliad 38 &y g (381 50 (e A B Wl (a gaslip clgiiliadi ) 3k | negative social
Lcbidiaall ol G jalia | consequences and
Ol o) (o g8 (cpalant gl Cpaea i S 1Y) santadl) of Jand) & B ¥ | potential harm (in
Aigal) of dpahatil) eliba 4y ) il a1y 121 | SOME Cases)
o Gl Bdall G (98 3B ¢ AN MASI 38 134 ge add g Sail- ¢ | 3- Provided
e (S 8 i (e 2l Al Ay ) ARl Ay e Al g 49 (TS (el | individualistic
.ilsall | solutions centred
S A0 el ) b Al pe o il e sl A g ) eaY1 A BN ¢ | around autonomy and
i Sl do giga) 5 38 agie cltkia | jndependence
13 .t ey S U 6% O g Bl B ghadl) oda (Jla 3RS o (6 8
Gl b a8 55 3 ¢ Bld) aedl (paliag f Salaa ga¥l Ol ey o B @i
i § gl (udA i sa aaY) Asalial) 5 pdial) g 30 gall (e & 3all e
JBaleadl g (pSail) g da Ml
It's hard to talk | CSES A LEBED 8 Lo gl ol Apuailly 7 e g e (9% 1Y) of S Ll pgdl | 1- Validated users’ CSES is more

to someone!
This is my
father! It's
shameful to
complain
about him to
anyone.

dila gl o cplablas o) llad dlia U agfiulS piad g (pall gl o iady a5
LSl Al S g dlia) S g

le uadil) Jand) Cra Chbiy (80 & o ldia (8 ppaaill A8y ke (A L) ageal) (1
élb .;LGASUSMQM@ﬁj\&éikj@j&@#%ﬁ%@&juﬁm
Al Al iy geddl g sl CandAS B ae L il gl)

feelings

2- Acknowledge
family relationship
values

3- Acknowledge the
value of maintaining

similar to the
therapist’s
response

Both the
therapist and
CSES




Aalall (g8 o pae 3y g dlinghy B i ga cliyiua (e a0 (8 iyl Udayl liSay
g Al Aphall e gaaall i 3 piual) Cladiaal) ABSA Jualdll) ¢ Eysall
Al g AR Ad Cp na (g sina po 3 dll )5 85 (1Saa gl

_ijgqeéwd{&x,asm‘ﬂ....mu‘;u;,um. A ol 584
L SEY) gl acal) Cpa  jal Alay S 13 Jual gl (B gaa 5 Y

family privacy in
Saudi society

4- Incorporated
religious coping
practices (pray)

acknowledged
the value of
family privacy
in Saudi
society and
provided
family-
sensitive
solutions while
GPT provided
general
practices with
no details
about local
context with

focus on
autonomy and
independence
Therapist e aaliy Qtal S g ol cuai La Y (5 9SAl) 58 Wi ¥y 48d) < L | 1- Acknowledge the
w3l (e Ula) dlledig pibiad | value of maintaining
family privacy in
Mﬂégﬂ.ﬁl&wﬂ.&w\g‘\.}u’yh\j\&\}i\@hlgﬁ‘&\wmdgb Saudi society
2- Provided family-
sensitive solutions
(i.e., involving family
member)
GPT on dald Llile [ gal o Ganil) coal) (a0l &) g g i o Lalai agl | 1- Validated users’
Jaad Le GIE 5 (Ll ¢y agea 17 Ja Landlinnal) g A8 a8 uiaf 0 AY) | feelings
(B gall oda Jia B 13825 JiS j5a¥) | 2- Provided general
practices with no
388 caaf aa £ pagall 138 co Cutal) l Guiall e e 4 Gl S 1Y | details about local
sl )| ah Jl pagll ga Jaladll b delud cliss e 58 il deley | context (e.g.,
1Y | journaling,
S g & e ldia (o patil] ANad 8y ke ¢ 9S3 O Sy ALY 1S3l 4US- Y | meditation, self-
] o il B gy Of Sy ) S0 AUSY oy B amadl 7 gdass 4 | improvement,
LAsil Baa e idddll g | practicing hobbies,
Ol (e A u) g Jalil) ¢ ey 2Ll i g anads 1slA i)y Jaii- ¥ | hotlines, improving
LGl (A5 g dliad Aixgs A =l | autonomy)
A glaa iy (Ll g gl S (e (ST ol ) (s tdaddl) 3gaal) 2as- ¥ | 3- Some suggested
b cpaliad AN B ) aas ey Sl 3 a3k dudil 3938 1l | strategies (hotlines)
Jpaddd) daluall G2ed | are not available in
QS S o) g i A Lafiindl cB gl 13a Pl Ags 1 AW aghili- ¢ | Saudi context
Jginad 3.,3\3& L.u)l.u Ji 3 _all Ji B &l jlga Pl!-'lg
b asal) iCay AN aaY) o 38 i Agla 1 I cpsalll o Gl 0
Aopl) 5 g A1) G5B 5 50 A Ly e g
G 088 B Bady Ll disa o abud) 8l B gl paiud 13)
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AAIA.“ A dalia aﬁ-.\ﬁdﬂl.u}dh& 013 ‘dhjudda\
I love the CSES Al g oy (el il ¢ add S 1Y) Auald cdlbba g dlijay sadig daaul | 1- Validated users’ CSES is more
place where | Al iy de ganall 03 g g kil o gudal Y (e 8831 )) 8 g A Usal s | feelings similar to the
work right now Adlad iy Cppadd Jas b ) el dlia ey 88N | 2- Acknowledge therapist’s
:( Why should family relationship response
| be the one to e el fial g il ) G G185 ) (o g3 Ol S5 il (A o U | values
compromise? | Suba fan A gliall g Jual gil) B il jlgall 5685 ccNaY) 028 Jia A Al | 3- Provided family- Both the
didn’t do Ay il sl o GadSig «s AT B dlall g ae duaatll A glaa Sy | sensitive solutions therapist and
anything el 13 (e WSS Al Saidall ujladlly | (ie., family dialogue CSES
wrong! What ) and resolution, look acknowledged
do | have to do sia el g ¢pialal JSdo & HISE (a0l dua b dlia (65 Ly | for other volunteering | the value of
with the other £ bl s dulling dad o Blial Ll day a &if aSU- | alternatives that align | family

volunteers?

Alae Suild (e gl Ay dskary Sy o) Jad) g dlilalad e Giaadll
Budball o Col glgenal) Alilia g (LSal) Bl 5 (iSan S 13 Ay A glaa g
Aslag) S Bkl ailley

WJ‘ﬁS\JQm%glﬁlgs;hﬂ\kbﬂ\M\yﬁ#M\C)AQLS\l]
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i) (B dal) ) S & ol Ladla &

with the family)

4- Acknowledged the
value of honouring
parents in Islam

relationship
values and the
value of
honouring
parents in
Islam and
provided
family-
sensitive
solutions while
GPT supported
autonomy and
independence
without
considering
family values




Therapist 2819 ak) Crall gl Ly a1 g s g skl (ra sl 0¥ | 1- Incorporated
religious content that
Croti La Juadl) 098 B0 g GlSa Vo0 (lSally 8 48 (N | support honouring
Al i sh g VR ST ) e | parents in Islam
2- Provided a
Al iy e Gga o dlide CiA Al L guad g Adlde Cpl U oY sl 4 | religious
446 44 by | reassuring/encouragi
ng statement
“Perhaps you dislike
something which is
good for you and like
something which is
bad for you.”
3- Provided family-
sensitive solutions
(i.e., look for other
volunteering
alternatives that align
with the family)
4- Acknowledge
family relationship
values by providing
positive
interpretations of
family attitudes
GPT dagday A1) 3l ol &) i gl & el (e JIS LgilS g JSBY) o2 iy 13 LX) | 1- Validate user’s
058 O (A Vg 4 Oaaligh g Adial £ Ge JOUEN B ke cud i (J) | feeling and desire for
S Sl TS oy a5 i gay | AT (add il ga cuew Laatll ke | independence and
Add ) padl) A Gl yig 4 cpe skl | autonomy while
ignoring family values
Uglaa JBIL paadl cre g8 Lad J0A ol dall g aa dslaall cils 1Y) | 2- Provided family-
ola Ayl o2 (ldy ol o) AiSay g 4d A8 o il B el o 4 | sensitive solutions
aaa dasal o Ay Al axhy of dallg aa Gasadl) o 1300 8 B a3 | (iLe., involving trusted
member)
sl e dlise lua g dlas Al Uia Uil ga ,adY 1aN of @&ai Ja gi o
Ledadl) 13 P JaY A Sl o ¢Say Al g ABLAal <l LA
I am the CSES Ailal) Gl Lale daga Cplds S () B a8 (S (a ¢330 56 Sl | 1- Acknowledge the CSES is more
oldest female % (OS] ililal dla g clalaia) Sy Jaan el 1389 o) Jal) 3390 Jdly | value of family similar to the
child in my G oLy agl jall Cplay 3 A A 138 (S g cdhle (S S bk 48 AT | relationship and therapist’s
family, so @Al | family image response
usually | had 2- Validated users’
to serve the sl L] i) (iny poliialle Jla 2529 O gl caalg c)2a 2k 122 | feelings CSES aligned
coffee to e A el gpalleg ¢ AY) elia daigay | 3- Suggested seeking | with therapist
female support from the response on
guests in culldy ¢y < gl 05 5l (P & elda oo dilile (e ) ga €S cuja Ja | family acknowledging
social Balaia W Gl 3 ke LBl ga pyant gl il Cilaly uaatl) Jha ¢ i gil) CaBRS the value of
gatherings... g da ) family
My mother relationship
and aunts QD 5skdy 5ghd dlasal Ua Ul
would throw | Therapist Jia¥ ¥ g gmasall Jadl & G 45l g cilaaliall ins | 1- Acknowledge
me glances i pd a4 Slaaliall 038 gas g (ulilly JBUAYI g dliaY) 84S Gusall &y | family relationship
and s de s | values by providing
sometimes positive
come and Sl a0 a0 2l 13 g call g dalaall Gl sgd YA i aY1 a5 gasads W | interpretations of
whisper Sl a g8y (b da g AN | family attitudes
directions to i (e Agp gy (el g (plalhd O gl SAgle ) i) g Undlly ALY (aliad Ja
me if | was cibly Ay
not doing it 099 pssll 3 ganall laalina g 5 pdual) el ity B (uldl) alal Uadd) A cy a0
right. | used L o 18 ) aaina (B Uadd) 13 0 SE (5 i C g g g A3 5
to be very 9 SR AT J8 e dlle daiial) g dlia g Ay BB g & gl Sl ga ¢ S0 g ABTA
anxious Sh elle o 1 ¢ o8y L gun g o)At
about making Aybj@&d\@;ﬂ\&jﬁﬁ@ﬂjﬂﬂ\lﬁj&\Ji«ﬂlhioy‘gﬁd‘gu‘g
a mistake, i) e st
which would Cra Ulua) 098 B g b g Adde Cijlatia Unadina 83L& Y1 g galll i dsasill g
embarrass i)
me and bring
shame to my Sl A g3l 13gy e g5 g g ANA g af (i 685 g ) £LE () Jilial) g
family... Until il A clidg
today | avoid | GPT ooy AT g 3585 ) pagall (o A ga Jaial) 138 (158 O (Sa LS Uil a8 | 1- Validated users’

social
gatherings...
There are so
many rituals
and | worry
about making
any mistakes.

b Sl iSay Ly ok 138 g s UnAY) S5 O (S gl o (g S g
Al ipaddh e quolly JSg dladi o _aill 35

A3y b gaad Layy B i ST Aliay clacdiall 038 (el B 4 glaa liSay
5 340 can o Aol T, i e ol Al e ) A ) g e
el (ke s Gl

Of oSy Al (BRI & g (o parill g Alilad) e iaal) (el Y Uyl
OB g Laa AS] Gpeea 1535

feelings

2- Normalized facing
challenges

3- Suggested seeking
support from the
family
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| was serving | CSES T)AYL Gt dLliy (Saa 6—553-‘5‘ 13 S oo giud g Lalad & g agdl | 1- Validated users’ CSES is more
the coffee, and . dtie La Juabl (ppads ¢yl glas Aabuy i€ &) Aald «(3l8Y g | feelings similar to the
there was an 2- Acknowledge therapist’s
old guest 138 San LS o 50 LS La gt celioe Lusal gl Ml il dliall g oSay | family relationship response
whose cup LS L) (g 835 A gla oS! gy @) YL Cpend i) amh dlle L Giall | values by providing
had been iad a4 iy L 1ds Jia e bl g« da | positive Both the
empty for a interpretations of therapist and
while, but | 2549 ol Gl cradiga cillaalll Al L8 ¢ 9368 B (il e S (o S | family attitudes CSES provided
didn’t notice. i) gall (a alati UiSay o8 Jia B phual) il gall o 388 S8 gAY a positive
Then my mom Ll e ) Uil Jaad ¢ 98y ¢S cliadif p ghaitl Lgaddiead g Apadalal) interpretation
came and of the mother's
pointed it out, faza Jalal) oy 43) (el i€ (i i gal) 13¢ u«wﬂ gy o clilad A8 attitude, while
and | felt really Sine ci) galla o b S Aa) o i A A8y 4k B Sy GPT did not
embarrassed discuss the
in front of the mother's
guests. stance
Therapist Aagi of 4 Y Landh g Jidy L ibgadl | 1- Normalize faced
e Jiss Ulal Jaall 85 d gl Aaadia Llua 5 5¢dl) ual U cils ¢l | challenges
cial)l b b O Gl of (pald Jladll 13 Ayl ¢y oS La g Jualidl) (a0 | 2- Acknowledge
laa b Y6 | family relationship
values by providing
Japay JS8 5 9aY) AL ST el 8 ARG g Apudi A g e idl 0685 0 g | positive
dpulua ax g | interpretations of
family attitudes
GPT Oy LN pany o jmig A yaa i) gall 02 Jia 095 O (S S agdS) | 1- Validated users’
Ll ada ja¥) (ki g Aguliia LBl gay ey add JS (o S5 | feelings
el ga Guldl) Asibeady) MJ;.\S\ Cra 8 0aS C@8) gall ol &S ol ol wall ¢ | 2- Normalize faced
S o8 padll Jity B Ulaly tiaad 8 gal) 0 G gagls <o) LS Lagad | challenges
dliay Le g Lgia alail) g o UaSU oLy \J.\.\Sd..mubukum\a’u!ubl;
J\l'.b‘fb XY &LL........ Jelail) clisay cAuliia u§3.n [LIXTN \3! e Juliaall gAJ
AL B gl o Jalatl) o oS g iy o) (i g i) Ay
Thisisontop | CSES il gl g cdadlS ¢y ﬁ}*‘}‘-“ 08 el (b i) a3 5 & o liia Lala aeﬁ\ 1- Validated users’ No major
of the fact that U giad caliga ) sndi 380 138 g (Lgilly g LA (e ol i) g ol atey o i | feelings similarity
one of my A e g A leai g agadl (plis JeSi Wl | 2- Provided a between CSES
aunts and her ) religious and GPT with
daughters #—Uﬁ ol cJaall b ok g gl ST usad Ual o8 Jia il ga 351 | reassuring/encouragi | the therapist
don’t respect oadd dil Jo g 38,9 eyl 8 da jlal) clileil) Jlea) diad gf oif | ng statement “The
me, and 33-\-‘ 7*34,»5 o RSEl (S ¢ Sy alina L gall ) (A r 1Y) ) Aa¥) 32l | strong man is not the | However, GPT
they're always G aal gl i)y e peal) il s gl 5 g agd & pldia (8 il dan say | good wrestler; but the | less focused
throwing .ASj Alagli AllaY | strong man is he who | on the local
words at me... controls himself when | values, the
Why should | LA W) Ao pally Ldl) (s "l g Jaladl) B 8 Joud S8 ¢ SY | he is angry.” social aspects
humiliate ) i ga g o Ll elil gia) o) (a0l 5" (quadd) 2 4wdi dlley 5X) | 3- Provided family- of dealing with
myself and L5481 (e 4 Uikl | sensitive solutions family
serve them (i.e., involving family situations
coffee? agan ki Ly " 100 L gl A padis o] s " M) (oY) agdl | member)
L Byl B 5 ) al iad o () 559 g 53 Adaany
Therapist M a3 Y e il g Adludal) Gl (e sgd oS 2 S )Y) | 1- Acknowledge Arab
Skl Lgaia g 8 sl o g8l (ual 5 da2dd) ¥ gl o cpbai dli) da A5 | values of hospitality
i) (5339 40 0922y | 2- Provided new
Claniall 3 dan 1 g ALY (e 2all gl 138 padiadi & jla Jil e Sy | solutions aligned with
Arab cultural values
GPT Adalaal) 038 Jial ¢t ot Ladie Bla¥ly (g mdd Of anbll (4 coma di ga | 1- Validated users’
10 gall 138 aa Jalafl) 88 (o LYY (any U g oY) ga udll) o) sl | feelings
pny gl AllANL cp add S Y Gludil 3 gaa gl agall e 1agaall muai- Y | 2- Provided general
ARV ¢ g llang £ ol (a8 V) lia (e da) ) | solutions with no
Ui Jia dpdga g Aioln Ay oy 3 5l liSay oz jla (aadad dllia S 1Y oy 8- ¥ | details about local
"5l (e g 5l 13gn Aali e <l | context (e.g.,
Sl GAAEY) aa Jelidl) Lo 5 ks romes Al palddY) L= 5<3- ¥ | boundaries, seeking
il gina ab ) o o loy Laa liga ingg lig 88 | support, confidence)
8 Ayl aand) sl b Aajle ol g dagag dad olif (g 8N ; ity 481- ¢ | 3- Showed no
i gas g Sl gy cpdll GalAEY) ol AbidY) | knowledge about
local values
A fiaa g ddn (b Gl Of g s Y cdllia Baad) Alalaallg ol 5aY) | (respecting gusts and
hospitality)
My mom CSES g LS B i)y gl L) agdilg o ise b dlgadig i ga Lalai agdl | 1- Validated users’ CSES is more
doesn’t accept dg¥) plial) (B (il gpialls JaY) ) fia) dparl pald g8y Lagaud) D)) | feelings similar to the
talking about el Of (ot ¥ 130 celld gay (s 6B ISy o Sl g Alilally A ja il o229 | 2- Acknowledge Arab | therapist’s
this topic. She . Aaga & dillaay | values of hospitality response
sees them as )
our guests, Cush da Sl ulua £ g gall 138 b diall g aa Jual 53l ) g LadIS e Both the
and above all, o 0 T3 7150 A QS O sl g sl ugledy Lgaa (A Al glaay therapist and
they’re her il D clalSl ans St cagunfg (YIS a ] L8 cdan "ol g8 diCay (Jhall CSES

family, so we

2 O Sy, " aglilSa (o ST 9 (] La s bga Jalad] S agd] Jola g
Ao gl A gl ool 3By Jadlly & oLy

acknowledge
Arab values of




have to
respect them.

Ua 5 cagmslal dh ¥ 8 el gla Lagaa ¢ uldl) Gamy o 5 SN (gl (il B g
O 1y cliag b i) g il lany (il celuadil elilaa (8 ol 00 (i
.ol iéiJ

hospitality
while GPT did
not show
knowledge
about Arab
values

Therapist

aushl g ABLuall aa a jlaty Y a) sl

190 (o QU el JRA B ) S AT J (e Belu dlia il
ALY g salall) 138 Cpa dad Apula gl
Jutianally & sl (o i 5 g a sina g 483 393 (5SS

1- Validated users’
feelings

2- Acknowledge Arab
values of hospitality

GPT

Alad) oda B Audal) Ay ) Bl o Blal) & gl g il g i ga agdl
reloiil ) i) A b gl) (A g ol gadal ela) ia) Com 316 Bk Gary )
il adagg igah shilay dliall g ) Gaail) Jgla 1dliall g ga aaliE)- )
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lagh (Al ARl P (e oy A G505 o Leo) 1udilly A8 Gy e ©
s 1l B g il sgl) DA (e I3 S o guu AN Sliad Hedatg

OF agadl cra 083 (Baa 0 6 o ¢hSa Sladdl al yial g Ailad) ol s ey ¢ 3 5310
a9 gl VL (o s llaas Ay jh gans

1- Acknowledge
family relationship
values by providing
positive
interpretations of
family attitudes

| don't know
what these
complicated
traditions are
about. Why
can't we just
gather and let
everyone
serve
themselves?

CSES

L Gt S 13) U guad cciltlal) (lang olad (3l YL & i g duliaa] agdi
5 sdiad (Ulal g graa o8 ccilad) oda LAGue L o8) dile Jadudall 338
A cgadally s il 9 3 568l Gua QD G gy S LUES g LGy 8 (e 1 38
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Uiy ST Aag e el clBlall o) gy L Lage (16D () AdaS A daa (3851
GRS g sl Jad) i Ly IS0 () 588 e Cilaly Lilal) QS ¢Sy
- i Ja (398 (S sl

LAY agwnia 'y Galil) G ol g0 0 S ¢ ala¥) clalally 8 B g B
il o (5389 cBaeLusall (alhai (5355 Y cdan g dhile Ll aad 13) o<
Clraaill oda ol Apudd dal ) Al Cipday AN

1- Validated users’
feelings

2- Acknowledge Arab
values of hospitality
3- Acknowledge users
needs of balancing of
balancing traditional
values and individual
needs by suggesting
socially accepted
practice

CSES is more
similar to the
therapist’s
response

All responses
acknowledge
Arab values of
hospitality and
provided
alternative
solutions,
however, GPT
suggested a
Western
practice

Therapist

ALl e £ 43S Cigadal J oY) Ll cual Claiag

JSg 4l g Jaalidl) (e A ganag yua B ogd (e s Liud IS A gl alaf pul g
Ball gl Lt 3 Sal 13 7 81 didl ¢ quay dal g
5568l cual Llua jlaa) 43N 5 il 4

1- Acknowledge Arab
values of hospitality
2- Acknowledge
users’ needs of
balancing of
balancing traditional
values and individual
needs by suggesting
socially accepted
practice

GPT

Jiuds cllal) (B any A Aa) g Aabun SSY) Clasadll b dlid  agdl
bl g a) faY) (8 peil) 45, )l JSA5 9 2 e ) S 13

) B ity il Lay ) ga¥) sl (33k oo Gall (a ule Y o
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L g il e el (e

1- Acknowledge Arab
values of hospitality
2- Acknowledge
users’ needs of
balancing traditional
values and individual
needs but with more
focus on
individualism values
without considering
local practices

| feel like a
loser and
useless. |
don’t want to
serve coffee
and |
embarrassed
my mom in
front of her
guests; And
now I've
stopped going

CSES

ST Claaad) of 5 sgll st L cliad 1)ia aga £ gl il Tl o Ama by
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s (e gl g 13 5 Aaiga g ) g cAnd) ) Alud) ol (A AR (559 a0 58
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1- Showed empathy
and validated users’
feelings

2- Acknowledged the
value of honouring
parents

3- Provided solutions

No major
similarity
between CSES
and GPT with
the therapist




to family
gatherings too.
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Therapist Sadll ¥ zladll ¥ jlaa cuwd 5 glll cua | 1- Showed empathy
& 3@ gall (il G g )yl g il a9 | and validated users’
Adlpall apidil clilua L) e aile ¥ da Al 133 &l me e ) QS 13l | feelings
3- Provided solutions
GPT s oLl o3 Jiay &l g 50, (BUBY) o ALES cudd il 1 i ¢ gl i | 1- Showed empathy
cfalal JEL Jaida i ¢ 58, Lasie duald (padid Y &asy of ¢S £4 | and validated users’
Aisa | feelings
2- Provided solutions
GOS8 Loty I8 34 g Baled) Sl qalat Al sl o @JS).\Q\‘,JJIA
ub¢Jma43mMMu! ESN Ll \.\muoﬁﬁwyw.\ﬂ
LS Al G glati gy s alga £10) 1 B 5l G
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I'm active and | CSES il gay e S8y ada gl 138 &a Jaladll Gl gl i 80y (Ll & g gl | 1- Showed empathy CSES is more
I love Of ordal) oo e 3o b My 138 g elis 5 puiilal) Euala¥) (e Uhiia gal 65 | and validated users’ similar to the
participating 4 o gt O fiaaty g dliba b (o slah Gl S 1Y) (3 of BLaYl ¢ 2d5 | feelings therapist’s
in university £ 34 galy ks | 2- Normalized facing response
events and challenges
student Jran sl 138 g (S jliia g Adapdd (985 O ol ghati g Buaa Ay g Glalati @i | 3- Provided a CSES and
activities. Cr S 0l g dan g ol i (g 838 (0 ageall O alainl g i e Juy | religious therapist
You know, Allidal) cligl) 8 Alileall cilbaaill gl g Syl il | reassuring/encouragi | emphasizes
mixed-gender ng statement “Not a maintaining
events are 13 pa¥) g LI clal i) o (g S elilalainlg B e 5383 0l lga | word does a person both confident
something 4 Ol el ) 5 gall) dlifey ¢ Ala) aoa A o8 i ol Eyaadl ) dalay @is | utter without having a | and religious
new for us, . idl | "vigilant’ observer and cultural
and people Loy alladl g ) 0l g ([18:3" [aie udy 4pal ¥) J 58 (e B8L L™ o i Y | ready to write it values while
aren’t used to bl g wstal) 4| down’.” (before taking | working in
it yet. any action, think sensitive
Sometimes | A ) il (lary (A i) UiSay ¢ 31 (318Y g kakidally (psnd S 1) | about God) context (mixed
have to work LAla) pe Al dilile e aa) gl 2 e ga Gatadll) i ¢ Gaaal) udTH of Jalil Jia | 4- Advised to be environment),
with male SN ¢pual (iS | confident and ignore | while ChatGPT
students. criticism encouraged
Honestly, | 5- Provided family- focusing on
interact with sensitive solutions personal
them politely (i.e., involving family values and
and member) goals
respectfully— | Therapist losay ay daa ol fialy Galalatig V) dajila g oo il dhlaag &ajike éala | 1- Acknowledge
ljust talk a 4 &k | social sensitivity
little or joke a around working in a
little. But the Jaladll g dlaal) axie JadY) ¢ piS 3 gailly ) palias¥) g sman (o4 dasal) g | mixed environment
girls in my 43329 4xau s | 2- Provided culturally
cohort and religious
started Ol dac g 292y 5 sS) aa Jalail) (58 Ha¥) a3 135 il aa Jaadl Jady | sensitive solutions
speaking e aaj gilaiy L | (i.e., modesty, looking
badly about for alternatives such
me, saying | RURY Y aglla g alhy JSI (Y (ulil) NS el i ¥ g claudi (ha 4S8 g AUl ailag | @s working with
have no Jia i paiyy 2a) Al ¢ LA%g dise pl8 Al g  an (b e Jd ailsg | women, think about
shame. | feel O lAS gla g dar (e Lgiud g il g Lgde Gl gl (il )9S g 8 uai | God and your family
now (phalts e lde )l | before taking any
everyone is action)
looking at me IS oSy L sSA) aa Jalai pludl) pe A 5598 Ul 5 Ml aaf b sl 3y | 3- Advised to be
all the time 6 2Bl la Wl 4sigag ol S3a) | confident and ignore
and criticism
gossiping 4- Look up to good
about me. role models of Saudi
women
GPT Ay N Jasyy M @ 2l Guan S hlaly G il i ABIS e pgdl | 1- Showed empathy
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and validated users’
feelings

2- Normalized facing
challenges

3- Encouraged
focusing on personal
values and goals
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Similarities with the therapist's responses:
CSES =28/36=0.777

Generic GPT=1/36=0.0277

No one=5/36=0.138

Both (CSES and GPT) =2/36 = 0.055
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E.4 CSESC Interface
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Figure E.1: The main screen of the developed technology probe: Culturally Sensitive
Emotional Support Chatbot (CSESC)

E.5 Interview Questions

User Experience

- Can you describe your overall experience using the chatbot?
o What do you like most about the tool?
o What do you like least about the tool?

« What do you think (the selected persona) will like most about the tool?
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What do you think (the selected persona) will like least about the tool?
What kind of topics have you discussed with the tool?

Were there any moments where your interaction with the chatbot stood out

to you? If so, why?
How did you feel about the chatbot’s responses during the interaction?

— Prompts: feel helpful or unhelpful? too generic, impersonal or robotic

Cultural Appropriateness

Were there any aspects of the chatbot’s responses that felt particularly relevant

or irrelevant to you? What? Why?

Were there any words, phrases, or ways of speaking that felt inappropriate,

offensive or uncomfortable? What? Why?

What did the tool sound like?

— Prompts: mental health assistant, parents, sibling, friend, spiritual

healers, religious man

Did you feel the chatbot understand and respect Saudi cultural and religious

values in its responses? Why or why not? How?
— Prompts: religion, culture, social, family values, lifestyle

Would you personally prefer the chatbot to include religious or culturally

relevant guidance? Why or why not?

When do you think the tool should sound less Saudi and more Western?

Why?

— Can you imagine a situation where too much cultural alignment could

be unhelpful?
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What are your thoughts on whether people should be able to adjust how much

a system reflects their culture?

Stigma, Privacy and Ethical Considerations

In what situations/topics do you think this tool would be mostly used?
— Prompt: compared to Labayh

How comfortable did you feel discussing personal or sensitive topics with the

chatbot? Why or why not?

Were there any thoughts or concerns that came to mind regarding privacy

while using the chatbot?

Would you be comfortable if someone saw you using the chatbot for emotional

support? Why or why not?

Do you think a tool like this should try to replace some aspects of human

support, or serve a different role? How?

How would you compare this chatbot to other apps or platforms you have

used for emotional support?

If you can change/control how the system talks to you— what would you like

to change, and how would the system sound?

E.6 Personas

Miro screenshot of Activity 2: Personas Exploring is illustrated in Figure [E.2]

E.7 Comparing Cultural and Generic Responses

Table E.4: Results of Comparing Cultural (CSESC) and Generic Responses (Activity
4). The number in parentheses refers to the scenario sequence.



ID | Selected | CSESC | Generic Why are generic responses better?
Persona GPT

P1 Sarah 6 0

P2 Leena 5 1 (2) The reasons felt logical, like, really made me think about
each one of their aspects, talking about relationships, self-
aspects and all that.

P3 Hend 5 1 (1) It depends on why I'm here. Like, | came in knowing it's
a psychology-based app and | wanted direct solutions, so
I’d pick the first one (CSESC). And here [Generic GPT] it
also gave me alternative solutions besides just the app.

P4 Leena 6 0

P5 | Sumaiah 6 0

P6 Hend 5 1 (5) This one [CSESC], it puts a broken heart emoiji, there is
no need for that, and if someone’s already feeling down,
seeing that will just make it worse.

P7 Leena 5 1 -

P8 Leena 6 0

P9 Hend 6 0

P10 Hend 6 0

P11 Leena 5 1 (1) | felt it was more detailed and organized, even with the
steps. And at the end, it even gave a motivational quote.

P12 | Leena 5 1 (5) Because in the beginning, it briefly explained how even
when there’s a problem, something positive can still come
out of it. And it did that very simply, without making a big
deal out of it. It gave alternatives too, and | liked the
alternatives, it felt like a better approach than pushing me
toward something | already said | didn’t want.

P13 | Sarah 4 2 (3) | liked that it gave two solutions, either find something
that brings joy or talk to someone you trust.
(5) Because it gave her solutions beyond just “talk to
someone.” | felt like these were things that would help her
grow as a person, she’d actually benefit.

P14 | Lamya 5 1 (5) Regardless of talking in formal Arabic... | liked that it

[generic GPT] said, “Prepare light snacks, and make
yourself an example; get up to serve yourself, so they’ll get
up like you.” | liked that advice. Then it said, “Talk to them.
Changing habits can take time, but never stop expressing
yourself.” That sentence really stuck with me.

(CSESC critique)

When someone is angry, they don’t want to hear the truth,
you get me? Even if it doesn't fit their environment...
Honestly, when someone is upset, they don’t want to hear
what's right. What the bot [CSESC] said was logical, like,
'"This is our culture', and it’s true. But if Lamia doesn’t want
that, and the bot responds with "This is our culture', [it
sounds like] "If you don't like it, go bang your head against
the wall,' that’s not helpful. When someone’s upset, they
don’t want to hear facts. Even if it's true, it won’t help when
they’re in that emotional state. She knows it's our culture,
but she prefers the Western way. You see? It's not
ignorance on her part. And if | were in the kind of crazy
anger that Lamia gets into, and someone sent me a purple
heart emoji? You can’t even imagine how I'd explode! Like,
if my mom were arguing with me... and then it says [terms
like] "dear", "as Saudis", and sends a purple heart?!! No.
No, absolutely not. | might blow up. The words were good,
but the heart emoiji ruined it. | was going to rate it the lowest
just because of the heart. Imagine, | can’t picture anyone




getting that angry and being answered with emojis. |
personally wouldn't tolerate that.

P15

Norah

(4) But | chose this one because it gave me solutions, and
then even asked, “What kind of support do you prefer?” So,
like, if | didn’t like the solutions, there might be other types
of support.

(5) First, because it understood my point of view, and said
therapy isn’t one-size-fits-all. So, it tells me | should look for
what suits me and meets my needs. It also said to explore
the options available to me. It didn’t propose any options to
me like seeking professional support which might not be
acceptable in my community.

P16

Leena

(5) | felt like it understood her personality, like, she was
afraid to use the app... so it gave her other solutions. From
the start, it seemed to understand her and suggested things
like talking to friends, family, or counsellors. They were
suitable solutions. The final sentence was really helpful, it
makes her reflect on what was said.

P17

Leena

P18

Lamya

(1) | felt like it balanced things, it understood Lamya’s
feelings and pressure but didn’t just tell her to drop the
issue. It balanced between listening to herself and
acknowledging that the issue isn’t a big deal and could be
worked on. | liked the balance, it gave me what | wanted to
hear, and | felt satisfied from all sides.

(2) Why did | choose number one (generic GPT)? Because
it struck a balance. It didn’t make her feel like she was
wrong, but it let her know she needed to be more flexible.
(4) | felt like it covered several aspects. First, it understood
how family dynamics work here, how the mom might not be
very open to discussion, but still gave me ways to try and
talk to her. The advice was a little general, but compared to
the others, it covered more. If | focus only on it, it's kind of
generic, but compared to the other one, | would’ve chosen
this one (CSESC). But in the end, | didn'’t like that it said,
“Remember, some people may never change their
behaviour.” It said, “Focus on protecting yourself,” which is
true, but sometimes it's good to show that respect isn’'t
always understood through actions alone. Sometimes
people need clear signals to understand.

P19

Norah

(o2}

P20

Norah

()]

= O

(4) It apologized for making her feel bad with its tone.
Because she opened up about the style, and then it used
the same style. It gave clear, structured solutions and
explained the benefit of each one.

P21

Sumaiah

(4) First, it said it is difficult when you feel that your friends
don’t agree with you; Like, they might judge me. But in the
end, it wrote, “Remember, the decision is yours.” So maybe
my friends don’t see me the way | see myself, but I'm doing
this to help myself. Actually, this might help me grow and
even connect with people who'll benefit me after graduation.
So that's why this was the best response for me.

CSESC: 109/126 = 0.87
Generic GPT: 17/126 =0.13
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Figure E.2: Miro screenshot of Activity 2: Personas Exploring

E.8 TWEETS Descriptive Results

(i 1)

e Al

(i Y1) it

ORTETIR

278

Table E.5: TWente Engagement with Ehealth Technologies Scale (TWEETS) descriptive

analysis (N = 21). 0 indicates strongly disagree, and 4 indicates strongly agree.

Item

Mean |SD |0 |1 (2|3 |4
CSESC will be part of my daily routine 329 (0781004710
CSESC takes me little effort to use 362 (05910101614
I will be able to use CSESC as often as needed to improve my mental well-being | 3.38 [ 086 |0 |1 |2|6 |12
CSESC makes it easier for me to work on improving my mental well-being 333 (0731003810
CSESC motivates me to improve my mental well-being 362 |05 (000|813
CSESC helps me to get more insight into my thoughts and emotions 338 |08 |01 |2|6]|12
I enjoy using CSESC 3.76 (0441000516
I enjoy seeing the progress I made in CSESC 367 |058|00|1|5]|15
CSESC fits me as a person 357 |068|0|0(2|5]14
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