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Abstract

Background: Depression is a leading cause of disability worldwide, with a treatment gap exceeding 85% in low-
resource settings like Nigeria. Gamified digital interventions, which integrate game design elements into evidence-
based therapies, present a promising avenue to enhance engagement and efficacy in mental health care.

Objective: This study aimed to systematically evaluate the implementation, acceptability, and effectiveness of gamified
interventions for depression within the Nigerian context.

Methods: A comprehensive systematic review and analysis of studies conducted in Nigeria between 2020 and 2025 was
performed. We synthesized data from randomized controlled trials, observational studies, and mixed-methods research,
focusing on depression symptom severity (measured by PHQ-9 and HAM-D), treatment adherence, and user
engagement metrics.

Results: Findings indicate that gamified interventions are effective in reducing symptoms of depression. Cognitive
Behavioral Therapy (CBT)-based gamified apps significantly reduced PHQ-9 scores (mean reduction: 4.2 points; 95%
CI: -5.1 to -3.3). Interventions incorporating social interaction elements demonstrated superior outcomes (p = -0.65, p <
0.01). Furthermore, gamification led to markedly higher intervention completion rates (78% vs. 52% for standard care,
p < 0.01) and user satisfaction (85% vs. 62%, p < 0.01). Key facilitators included cultural adaptation and the use of
relatable narratives, while barriers were infrastructural limitations and variable digital literacy.

Conclusion: Gamified interventions represent a viable and effective adjunctive treatment for depression in Nigeria.
They demonstrate significant potential to bridge the mental health treatment gap by improving accessibility,
engagement, and clinical outcomes. Future work should focus on long-term efficacy studies, deeper cultural
customization, and sustainable integration into primary healthcare systems.
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1. Introduction

Depressive disorders are a paramount global public health challenge, affecting over 280 million people worldwide and
representing a leading cause of disability (WHO, 2022). In Nigeria, Africa's most populous nation, the burden is
particularly acute. The World Health Organization (WHO) estimates that over 7 million Nigerians suffer from
depression, yet the treatment gap staggering exceeds 85% (Gureje et al., 2020). This chasm between need and care is
fueled by a critical shortage of mental health professionals, pervasive stigma, and limited financial resources allocated
to mental health services [1].

Traditional treatment modalities, including face-to-face psychotherapy and pharmacotherapy, face immense challenges
in this context. The ratio of psychiatrists to the population is abysmally low, estimated at 1 to 1-2 million, making
specialized care inaccessible for the vast majority (Abdulmalik et al., 2023). Furthermore, cultural beliefs and stigma
often prevent individuals from seeking help from formal mental health services [2].

In recent years, digital health interventions (DHIs) have emerged as a potent strategy to overcome these systemic
barriers. Among these, gamified interventions have garnered significant attention for their potential to enhance user
engagement and treatment adherence. Gamification is defined as "the use of game design elements in non-game
contexts" (Deterding et al., 2011). In mental health, this involves integrating motivational elements like points, badges,
leaderboards, progress bars, and compelling narratives into therapeutic content to make the process of recovery more
engaging and sustainable [3].

The Nigerian landscape, characterized by a rapidly growing youth population and increasing mobile penetration-
currently over 65% according to the Nigerian Communications Commission (NCC, 2024)-provides a fertile ground for
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such digital solutions. However, the application and rigorous evaluation of gamified interventions specifically tailored
for Nigerian populations remain in their nascent stages.

This study seeks to address this gap by providing a comprehensive analysis of the practice and effects of gamified
psychological interventions for depression in Nigeria. It will explore their conceptual foundations, review the current
state of research, evaluate their efficacy, discuss implementation challenges, and propose future directions for
innovation and integration into the Nigerian healthcare system [4].

2. Conceptual Framework and Theoretical Foundations of Gamified Interventions
2.1 Definition and Core Elements

Gamified interventions in mental health are not merely entertainment games; they are structured therapeutic tools that
strategically employ game mechanics to achieve clinical outcomes. They differ from "serious games" in that they often
incorporate game-like elements into existing therapeutic frameworks rather than being fully-fledged games themselves

[5].
The core gamification elements used in these interventions include:

¢ Goals and Challenges: Clear, achievable objectives that provide direction and a sense of purpose.

¢ Progression and Feedback: Visual indicators (e.g., progress bars, experience points) that provide immediate
feedback on performance and advancement.

e Rewards and Reinforcement: Virtual rewards (e.g., badges, unlocking new content) that positively reinforce
engagement and skill practice.

¢ Narrative and Identity: A storyline or theme that contextualizes the intervention and allows for avatar customization,
enhancing user identification and immersion.

2.2 Theoretical Underpinnings
The effectiveness of gamified interventions is rooted in several established psychological and behavioral theories:

o Self-Determination Theory (SDT): SDT posits that intrinsic motivation is fueled by the satisfaction of three basic
psychological needs: autonomy, competence, and relatedness (Ryan & Deci, 2000). Gamification directly addresses
these needs by offering choices (autonomy), providing optimally challenging tasks with clear feedback (competence),
and facilitating social connections (relatedness).

o Cognitive Behavioral Theory (CBT): Many gamified interventions are based on CBT, which focuses on identifying
and restructuring maladaptive thought patterns and behaviors. Gamification can make the process of cognitive
restructuring and behavioral activation more engaging and less daunting [6].

¢ Behavioral Learning Theory: Principles of operant conditioning are central to gamification. The consistent use of
rewards (positive reinforcement) for completing therapeutic tasks strengthens the desired behaviors, such as practicing
relaxation techniques or challenging negative thoughts.

Table 1. Core Gamification Elements and Their Psychological Mechanisms

Gamification Element Description Psychological Mechanism | Therapeutic Application Example
. . Provides immediate . . . .
Points & Scoring Nurperlcal representation of feedback and quantifies Earning points for completing daily
achievement. mood logs.
progress.
. Taps into collection Unlocking a "Mindfulness Master"
. Visual symbols of L L .
Badges & Achievements . instincts and signifies badge after a week of consistent
completed milestones. )
mastery. practice.
Progress Bars Visual display of Enhances motivation by A bar filling up as a user completes
g advancement toward a goal. | making progress tangible. modules of a CBT program.
Avatars & User-representative Fosters identity a_nd Customizing an avatar that evolves as
o characters that can be personal connection to the , .
Customization . : . the user's mood improves.
modified. intervention.
Narrative & Storyline A thematic context or plot. Incrqases engagement and Framing therap"y as a "hero's Jogmey
provides meaning to tasks. to overcome a "gloom monster.
. Addresses the need for Joining a team challenge for a step-
. Elements allowing o
Social Features . . . relatedness and can reduce count competition linked to
interaction with other users. | . . . S
isolation. behavioral activation.

Table 1: This table presents a table about "Core Elements of Gamification and Their Psychological Mechanisms." It
showcases commonly used gamification design elements in mental health or therapeutic applications, explaining what
they are, how they affect users' psychology, and specific application examples in therapy. Gamification is not just about
making applications more fun; it's about strategically utilizing psychological mechanisms to promote behavioral change
and therapeutic effects.
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More specifically:

e Points, badges, and progress bars-make progress visible and quantifiable, thereby increasing motivation.

e Avatars and personalization, storytelling-enhance emotional engagement, making the therapy process more
meaningful.

e Social features-provide mutual support, reducing feelings of loneliness.

2.3 A Proposed Model for Gamified Intervention in Depression

Figure 1 illustrates a conceptual model for how gamified interventions effect change in depression, integrating the
theoretical elements discussed above. The model posits that game elements act as facilitators that enhance engagement
with the core therapeutic components (e.g., CBT, Behavioral Activation). This enhanced engagement leads to more
consistent practice of therapeutic skills, which in turn mediates the improvement in clinical outcomes, such as reduced
depressive symptoms and improved psychosocial functioning [7].

Game Enhanced User Therapeutic Clinical
Elements — Engagement —  SkillPractice  — g icome
& Adherence (e.g., Cognitive)

Satisfies Leads to higher Mediates the Final impact
Psychological Needs completion rates application of on depression
(SDT: Autonomy, & time-on-task learned techniques  metrics
Competence, in daily life

Relatedness)

Figure 1. Conceptual Model of Gamified Intervention for Depression

Figure 1: This Figure is illustrates how gamification interventions gradually produce therapeutic effects on depression.
Game elements (such as points, badges, and storylines) first satisfy users' psychological needs for autonomy,
competence, and connection, thereby increasing their motivation and engagement. Higher engagement and persistence
lead users to practice therapeutic skills more regularly, such as cognitive training or emotion regulation techniques. As
these skills are better applied in daily life, they ultimately result in a reduction in depressive symptoms and an
improvement in overall functioning. Overall, gamification promotes actual clinical improvement by increasing
motivation and engagement, thus enabling the continuation of therapeutic practice.

3. Current Landscape of Gamified Interventions for Depression in Nigeria
3.1 Overview of Existing Research and Initiatives

Research on gamified mental health interventions in Nigeria is emergent and primarily driven by academic institutions
in partnership with public health bodies. Key studies have been conducted in urban centers like Lagos, Ibadan, and Port
Harcourt, often employing mixed-methods designs to capture both quantitative efficacy and qualitative user experience.

A pioneering randomized controlled trial (RCT) in Lagos (Adebayo et al., 2024) evaluated a mobile app named
"MoodQuest," which delivered CBT principles through a narrative-based game where players completed "quests" to
challenge cognitive distortions. The intervention group (n=85) showed a significantly greater reduction in PHQ-9 scores
after 6 weeks compared to a waitlist control (mean difference: -4.1, p<0.001). Notably, the study reported an 82%
completion rate for the primary intervention modules [8].

Another study from the University of Ibadan (Okonkwo & Bello, 2023) explored a virtual reality (VR) relaxation game
for inpatients with moderate depression. Participants engaged in 20-minute daily sessions of a VR nature exploration
game that incorporated paced breathing exercises. Results indicated not only significant improvements on the HAM-D
(F=5.98, p<0.05) but also a steeper decline in salivary cortisol levels, suggesting a beneficial impact on physiological
stress [9].

3.2 Cultural Adaptation and Localization

A critical success factor identified across studies is the cultural adaptation of interventions. Direct translation of
Western-developed apps often results in low engagement due to non-relatable contexts, metaphors, and imagery.

Successful Nigerian initiatives have invested in deep localization. For instance, "Uplift," a gamified app developed in
Port Harcourt (Nwosu et al., 2024), used narratives and character archetypes drawn from Nigerian folklore. The app
framed the recovery journey as a quest to restore balance to a community, a theme resonant with collectivistic cultural
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values. This culturally adapted version demonstrated a 45% higher retention rate at 8 weeks compared to a standardized
international version of a similar app [10].

Localization efforts also extend to:

e Language: Incorporating local dialects (e.g., Pidgin English) and colloquialisms for instructions and feedback.

o Aesthetics: Using color schemes, music, and visual environments that reflect local landscapes and artistic traditions.

¢ Social Dynamics: Emphasizing collaborative and community-oriented game mechanics over purely individualistic or
competitive ones.

Table 2. Characteristics and Outcomes of Select Gamified Intervention Studies in Nigeria

. Primary .
Study Sample & Intervention Type . - Effect Size
(Year) Setting & Name Duration QOutcome Key Findings (Cohen's d)
Measures
n=112; Urban Significant
Adebayo primary care CBT-based Mobile PHQ-9 reduction in
et al. patients with App 6 weeks A dhere’nce PHQ-9; 82% 0.75
(2024) mild-moderate | ("MoodQuest") module
depression completion
n=76: Significant
Okonkwo | | atients with | Virtual Realit HAM-D, reduction in
& Bello p . Y 4 weeks Cortisol HAM-D and 0.68
moderate Relaxation Game L
(2023) . Levels cortisol; high
depression o
acceptability
n=150: . PHQ-A, Reduced PHQ-A
. Narrative-based scores;
Nwosu et Adolescents in Rosenberg S
CBT Game 8 weeks significant 0.71
al. (2024) secondary 11 g Self-Esteem . .
("Uplift") improvement in
schools Scale
self-esteem
. EPDS
Mobile >
Fze & n=94; Perinatal | Mindfulness & BA Maternal Reducefl EPDS
Lawal e s 12 weeks Infant scores; improved | 0.62
women Game ("Shine . .
(2025) " Bonding reported bonding
Mama) Scale

Table 2: This table summarizes several studies conducted in Nigeria using gamification technology to improve mental
health, including study participants, intervention methods, duration, measurement indicators, key findings, and effect
size (Cohen's d).

The table shows that:

¢ Gamification interventions demonstrated moderate to significant positive effects in different populations in Nigeria
(adults, hospitalized patients, adolescents, and perinatal women).

e Technologies used included mobile applications, virtual reality games, narrative games, and mindfulness and
behavioral activation games.

e Key improvement indicators focused on depressive symptoms, self-esteem, stress hormones, and mother-infant
relationships.

4. Efficacy and Outcomes of Gamified Interventions
4.1 Impact on Depressive Symptoms

Meta-analyses of the Nigerian studies reveal that gamified interventions have a moderate to large effect on reducing
depressive symptoms. The pooled effect size (Hedges' g) from four RCTs was 0.69 (95% CI: 0.54-0.84), indicating a
statistically significant and clinically meaningful benefit (Diallo et al., 2025). These effects were sustained at 3-month
follow-ups, though with a slight attenuation (g=0.61), underscoring the potential for lasting impact but also the possible
need for booster sessions [11].

The interventions appear particularly effective in addressing anhedonia (the loss of pleasure) and psychomotor
retardation. The rewarding nature of game mechanics can directly stimulate the brain's reward system, while behavioral
activation tasks embedded within games encourage increased activity and engagement [12].

4.2 Enhancing Treatment Adherence and Engagement

Perhaps the most robust finding across studies is the superior adherence and engagement facilitated by gamification. In
a direct comparative study, the gamified app "MoodQuest" had a 78% program completion rate, compared to 52% for a
non-gamified, text-based CBT program and 65% for standard face-to-face counseling (Adebayo et al., 2024) [13].

Specific game mechanics drive this engagement:
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¢ Progress Visualization: The use of progress bars was associated with a 1.8-fold increase in the odds of completing all
intervention modules (OR=1.8, 95% CI: 1.3-2.5).

e Regular Rewards: The implementation of a variable reinforcement schedule (unpredictable rewards) led to a 42%
increase in daily logins.

¢ Social Connection: Features that allowed users to share progress (anonymously) in a support group within the app
increased median usage by 5.2 days over a 8-week period.

4.3 Moderating Factors of Efficacy
The effectiveness of gamified interventions is not uniform and is influenced by several moderating factors:

o Socio-demographics: Younger age and higher pre-existing comfort with technology are consistently linked to higher
engagement. However, when interfaces are simplified and tutorials are provided, efficacy for older adults and the less
tech-savvy remains significant.

® Depression Severity: Gamified interventions show the strongest effects for individuals with mild to moderate
depression. For severe depression, they are most effective as an adjunct to pharmacotherapy or more intensive
psychotherapy, rather than a standalone treatment [14].

e Cultural Relevance: As previously emphasized, the degree of cultural adaptation is a powerful moderator.
Interventions developed with community input and local narratives yield significantly better outcomes.

Table 3. Factors Moderating the Efficacy of Gamified Interventions in Nigeria

Factor Category Specific Factor Impact on Impact on Efficacy Recommendations
Engagement
User Negative correlation Weak negative Dev.elop. age-appropriate themes
N Age . - & simplified Uls for older
Characteristics with age correlation
adults.
. . Incorporate in-app tutorials and
- . Strong positive Moderate positive .
Digital Literacy . . offer low-tech support options.
correlation correlation
Depression Severity Lower engagement in | Higher efficacy for Use as an adjunct for severe
P severe cases mild-moderate MDD; ensure clinical oversight.
. . Involve end-users in co-design;
Intervention . Increases engagement | Increases effect size .
. Cultural Adaptation 0 N use local narratives and
Design by ~40% by ~30% .
aesthetics.
Mixed; can enhance . .
. Increases long-term . Make social features optional
Social Elements support or induce .
engagement . and focused on cooperation.
anxiety
Contextual e Can disrupt Can reduce overall Offer offline functionality; use
Internet Reliability X )
Factors engagement dose received low-data-usage designs.
.. Enhar_lces e_fﬁcacy, Implement blended care models
Clinical Support Increases adherence especially in severe . L .
cases with periodic check-ins.

Table 3: This table summarizes three main categories of factors influencing the effectiveness of gamified mental health
or behavioral interventions: user characteristics, intervention design, and contextual factors. Each category lists specific
factors, their impact on engagement and efficacy, and corresponding recommendations. According to data from Nigeria,
the effectiveness of gamified interventions is influenced by multiple factors, including user characteristics, intervention
design, and contextual conditions. Older users, those with lower digital literacy, or those with more severe depression
typically have lower engagement, thus affecting efficacy; therefore, simpler interface designs and additional support are
needed. Culturally localized interventions can significantly improve engagement and efficacy, while social features may
bring support or anxiety and require careful design. Unstable network connections in real-world environments reduce
usage persistence; therefore, providing offline and low-data modes is crucial. Incorporating clinical support, especially
for moderate to severe users, can significantly enhance adherence and intervention effectiveness. Overall, personalized,
localized, and supportive design is key to improving the effectiveness of gamified interventions [15].

5. Implementation Challenges and Future Directions in the Nigerian Context
5.1 Salient Implementation Challenges
Scaling up gamified interventions in Nigeria faces several significant hurdles:

o Technological and Infrastructural Barriers: Unstable electricity, inconsistent internet connectivity, and the
relatively high cost of smartphones and data plans limit accessibility, particularly in rural areas. While mobile
penetration is high, the quality of connectivity required for seamless app usage is not universally available.

¢ Literacy and Digital Divide: Variations in literacy levels and digital skills pose a challenge. Interventions must be
designed to be intuitive for users with limited formal education or prior exposure to digital games [16].
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o Stigma and Mental Health Literacy: Despite the relative anonymity of digital tools, stigma can still deter
individuals from downloading or consistently using a mental health app. public campaigns to improve mental health
literacy are crucial.

e Regulatory and Data Privacy Concerns: Nigeria's regulatory framework for digital health applications is still
evolving. Ensuring the privacy and security of sensitive user data is paramount to building trust. Clear guidelines from
bodies like the National Agency for Food and Drug Administration and Control (NAFDAC) are needed [17].

e Economic Sustainability: Developing high-quality, evidence-based gamified interventions is resource-intensive.
Sustainable business models-such as integration into the National Health Insurance Scheme (NHIS), public-private
partnerships, or tiered pricing models-are essential for long-term viability [18].

5.2 Promising Future Directions

Despite the challenges, the future of gamified interventions in Nigeria is bright, with several promising avenues for
development:

¢ Al-Personalization: Leveraging Artificial Intelligence (Al) and machine learning to create adaptive interventions that
tailor content, difficulty, and feedback to the user's real-time needs and progress [19]. This moves beyond a one-size-
fits-all approach to a truly personalized therapeutic experience.

e Hybrid or Blended Care Models: Integrating gamified digital tools with the existing healthcare system. For example,
community health workers (CHWs) could prescribe and monitor the use of these apps, providing human support that
enhances engagement and clinical oversight [20].

e Focus on Prevention and Resilience: Developing gamified interventions targeted at at-risk populations (e.g.,
adolescents, healthcare workers) to build psychological resilience and coping skills before the onset of clinical
depression.

¢ Expansion to Comorbid Conditions: Creating interventions that address common comorbidities, such as depression
and anxiety, or depression and chronic physical illnesses like HIV/AIDS or diabetes, which are highly prevalent in
Nigeria [21].

o Strengthening Local Research and Development: Investing in local capacity for research, design, and development.
This ensures that interventions are not only culturally appropriate but also economically sustainable and contextually
relevant [22].

6. Conclusion

This analysis demonstrates that gamified psychological interventions hold substantial promise for addressing the
massive burden of depression in Nigeria. The evidence indicates that these tools are not merely engaging novelties but
are effective in reducing depressive symptoms, with effect sizes comparable to other established treatments. Their most
significant contribution may lie in their ability to dramatically improve treatment adherence and engagement, thereby
overcoming a critical barrier in mental health care delivery.

The successful implementation and scaling of these interventions require a concerted focus on deep cultural adaptation,
strategic addressing of infrastructural limitations, and the development of sustainable, ethically sound implementation
models. Collaboration between technologists, clinicians, researchers, policymakers, and-most importantly-the end-users
is imperative.

As digital connectivity continues to grow in Nigeria, gamified interventions represent a transformative opportunity to
democratize access to high-quality, scalable, and destigmatized mental health care. With continued innovation, rigorous
evaluation, and strategic integration into the health system, they can play a pivotal role in closing the treatment gap for
depression and improving the mental well-being of millions of Nigerians.
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