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Abstract 
The increasing prevalence and complexity of neuropsychiatric disorders such as Post-
Traumatic Stress Disorder (PTSD) and schizophrenia have necessitated the 
development of novel, patient-centered treatment modalities. This review examines 
the emergence of digital neurotherapies—particularly game-based interventions, 
cognitive avatar interfaces, and neurofeedback-driven platforms—as transformative 
approaches in mental health care. These tools integrate artificial intelligence, real-time 
physiological monitoring, and immersive simulations to facilitate emotional 
regulation, cognitive restructuring, and symptom reduction. Game-based applications 
engage users in therapeutic experiences that mimic real-world stressors, allowing 
gradual exposure and behavioral adaptation. Cognitive avatars offer intelligent, 
interactive support systems for guided therapy, while neurofeedback mechanisms 
empower users to monitor and modulate their neural activity. This paper critically 
synthesizes the technical architecture, therapeutic efficacy, and ethical dimensions of 
these interventions. The review underscores the potential of digital neurotherapies to 
complement traditional treatment, improve clinical outcomes, and enhance mental 
health accessibility across diverse populations. 
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1. Introduction 

1.1. Overview of PTSD and Schizophrenia: Diagnostic Criteria, Prevalence, and Treatment Gaps 

Post-Traumatic Stress Disorder (PTSD) and schizophrenia are two distinct yet profoundly debilitating psychiatric disorders that 

significantly affect quality of life. PTSD is classified in the DSM-5 as a trauma- and stressor-related disorder characterized by 

intrusive recollections, avoidance behavior, negative alterations in cognition, and heightened arousal following exposure to 

traumatic events. Schizophrenia, on the other hand, is a chronic mental disorder classified under schizophrenia spectrum and 

other psychotic disorders, characterized by delusions, hallucinations, disorganized speech, catatonia, and cognitive impairments. 

Global estimates suggest schizophrenia affects approximately 1% of the population, whereas PTSD prevalence varies widely, 

affecting up to 8% in some demographics (Imoh&Idoko, 2023). 

Treatment approaches for both conditions remain suboptimal. Conventional treatments for schizophrenia include antipsychotic 

medications and psychosocial interventions. PTSD is managed through trauma-focused psychotherapies such as prolonged 
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exposure and EMDR (eye movement desensitization and 

reprocessing). However, these approaches face limitations 

including high dropout rates, limited accessibility, and 

pharmacological side effects (Bristol-Alagbariya, 

Ayanponle, &Ogedengbe, 2023). Additionally, stigma, 

especially in low-resource settings, limits diagnosis and 

engagement with mental health services (Ajiga, Ayanponle, 

&Okatta, 2022). 

Comorbidity between the disorders further complicates 

treatment, with studies indicating increased risk of PTSD 

among individuals with schizophrenia due to trauma 

exposure during the course of illness (Imoh&Idoko, 2023). 

This dual burden necessitates novel, scalable, and patient-

centered therapeutic innovations. The emerging field of 

digital neurotherapies—comprising game-based interfaces, 

virtual avatars, and neurofeedback—promises to address 

these gaps by providing accessible, interactive, and engaging 

treatment modalities that transcend the limitations of 

traditional therapy (Ajiga et al., 2022). This sets the stage for 

a deeper exploration into these interventions. 

 

1.2. Rise of Digital Neurotherapies in Psychiatric Care 

The digital transformation of psychiatric care has been 

accelerated by the emergence of digital neurotherapies, 

which leverage technology to facilitate cognitive, emotional, 

and behavioral rehabilitation. These approaches are 

particularly promising for PTSD and schizophrenia, where 

traditional methods often fall short due to accessibility issues, 

poor treatment adherence, and complex symptom profiles 

(Imoh&Idoko, 2023). Digital neurotherapies encompass a 

spectrum of interventions including game-based cognitive 

behavioral modules, virtual reality (VR) immersion, 

biofeedback, and avatar-based simulations that enhance 

neuroplasticity and emotional regulation. 

One of the most innovative areas is the development of 

cognitive avatars—digital representations that interact with 

patients in real-time to simulate social encounters or 

therapeutic dialogues. These avatars are particularly useful 

for addressing social cognition deficits in schizophrenia, 

offering safe and controlled environments for emotional 

rehearsal and reality testing (Ajiga et al., 2022). Similarly, 

VR-based exposure therapies for PTSD have shown to 

effectively replicate trauma-related scenarios in a graded and 

secure manner, facilitating emotional processing and 

desensitization. 

Recent reviews suggest that these technologies are not merely 

adjuncts but may become central to future psychiatric 

models, particularly for underserved populations who face 

barriers to traditional care delivery (Bristol-Alagbariya et al., 

2023). Moreover, digital neurotherapies have demonstrated 

efficacy in reducing symptoms of hyperarousal, intrusive 

thoughts, and cognitive disorganization, while promoting 

agency and user engagement. 

Their scalability also addresses critical public health 

concerns. The ability to deploy app-based therapies via 

mobile devices expands their reach to remote or resource-

limited settings. Furthermore, AI integration into 

neurofeedback mechanisms allows real-time adaptation to 

the user’s physiological and behavioral responses, improving 

personalization and outcomes (Ajiga et al., 2022). As the 

field matures, the synthesis of technology and neuroscience 

will likely reshape the standard of care in psychiatry 

 

1.3. Objective and Scope of the Review 

This review aims to evaluate the emerging landscape of 

digital neurotherapies tailored for the treatment of PTSD and 

schizophrenia, focusing specifically on three core modalities: 

game-based interventions, cognitive avatar interfaces, and 

neurofeedback-driven emotional regulation systems. These 

technologies offer not only novel therapeutic mechanisms but 

also address the limitations of traditional psychiatric care in 

terms of accessibility, scalability, and personalization. 

The primary objective is to critically assess the scientific 

basis, clinical efficacy, and technological infrastructure 

underlying these approaches. By examining how these 

modalities are currently applied, the review identifies key 

patterns in design strategies, neurocognitive targets, and 

patient outcomes. It also investigates the degree to which they 

adhere to evidence-based psychiatric protocols and integrate 

with existing treatment ecosystems (Imoh&Idoko, 2023; 

Ajiga et al., 2022). 

This paper is structured to provide an integrative 

understanding across five sections. Section 1 introduces the 

clinical landscape of PTSD and schizophrenia, alongside the 

rationale for digital interventions. Section 2 delves into the 

technical foundations and therapeutic paradigms of digital 

neurotherapies. Section 3 outlines methodology for literature 

selection and evaluation. Section 4 presents synthesized 

findings on the impact and outcomes of these digital tools. 

Finally, Section 5 discusses challenges, future directions, and 

potential for clinical translation and policy adoption. 

 

2. Technological Foundations of Digital Neurotherapies 

2.1. Digital Therapeutics and Brain-Computer Interface 

Technologies 

Digital therapeutics (DTx) and brain-computer interface 

(BCI) technologies are reshaping how PTSD and 

schizophrenia are treated through personalized, adaptive 

neurotherapy interventions. Digital therapeutics are 

evidence-based software applications that deliver therapeutic 

interventions to prevent, manage, or treat disorders. When 

applied in psychiatric care, DTx platforms use algorithmic 

logic and behavioral reinforcement to help users self-regulate 

anxiety, mood instability, and cognitive distortions often 

present in schizophrenia and PTSD (Imoh&Idoko, 2023). 

These tools go beyond self-help apps, being subject to 

clinical validation and regulatory oversight. 

Brain-computer interfaces extend this functionality by 

offering neuroadaptive interactions between human neural 

signals and computer systems, enabling patients to receive 

real-time neurofeedback. For instance, EEG-based BCIs have 

demonstrated efficacy in helping PTSD patients manage 

hypervigilance by training alpha wave modulation, while 

schizophrenia patients benefit from feedback targeting 

abnormal theta-beta ratios (Owoade et al., 2024). Integration 

with cloud platforms and wearable sensors ensures 

continuous monitoring and customization of neurofeedback 

loops (Akinsooto et al., 2024). 

The synergy between DTx and BCI in closed-loop systems 

has given rise to adaptive interventions that respond to 

moment-to-moment fluctuations in cognitive load and 

emotional arousal. These systems reduce latency in treatment 

response and offer non-pharmacological, home-based 

interventions that scale with user needs. Bristol-Alagbariya et 

al. (2023) emphasized the need for HR analytics integration  
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in digital mental health tools to assess workforce readiness 

and therapeutic outcomes in diverse clinical settings. 

Despite promising findings, challenges persist. Issues around 

algorithm transparency, training bias in neural datasets, and 

signal interference in BCI systems remain. Additionally, 

clinicians require cross-disciplinary training to interpret 

neural outputs and administer interventions effectively. 

However, these tools represent a transformative shift from 

reactive to proactive psychiatric care, empowering users with 

agency in their recovery trajectories. 

 

2.2. Integration of AI, Immersive Environments, and 

Wearables 

The convergence of artificial intelligence (AI), immersive 

environments, and wearable technology underpins the next 

generation of digital neurotherapies. AI plays a pivotal role 

in personalizing interventions by analyzing multimodal 

data—including biometric, behavioral, and cognitive 

feedback—to optimize real-time therapeutic adjustments 

(Ajayi et al., 2025). Machine learning algorithms are used to 

classify symptom severity, predict relapse episodes, and 

tailor cognitive load in therapeutic games for patients with 

schizophrenia and PTSD (Ojika et al., 2024). 

Immersive environments, such as virtual and augmented 

reality, provide controlled, sensory-rich simulations that can 

recreate triggering events or social situations in a safe space. 

Exposure-based therapies using VR have shown to reduce 

PTSD symptomatology by allowing gradual desensitization, 

while gamified simulations improve executive function and 

emotional recognition in schizophrenia patients 

(Imoh&Idoko, 2023). These environments enhance presence 

and engagement, critical factors for patient adherence and 

motivation. 

Wearables such as EEG headbands, heart-rate monitors, and 

electrodermal activity sensors act as real-time biometric 

trackers, feeding physiological data to AI systems that 

modulate therapeutic stimuli. This allows seamless 

synchronization between user states and therapeutic content 

delivery, enabling dynamic adjustments in difficulty level, 

feedback type, and environment intensity (Abisoye et al., 

2025). Cloud-based dashboards enable therapists to monitor 

trends remotely and intervene when necessary. 

This integrated model is especially relevant in rural or 

underserved regions where psychiatric care is scarce. AI-

driven triage tools embedded in wearable platforms can flag 

high-risk behavior and initiate escalation protocols. Such 

innovation supports decentralization of care while preserving 

clinical oversight.However, technical and infrastructural 

barriers remain, including bandwidth requirements for 

immersive content and data privacy issues in biometric data 

handling. To address these, Egbuhuzor et al. (2025) called for 

regulatory frameworks that align cybersecurity, patient 

safety, and ethical AI design in health contexts. 

 

2.3. Ethical Considerations and Accessibility Issues 

The rapid development and deployment of digital 

neurotherapies raise critical ethical questions regarding data 

ownership, informed consent, algorithmic bias, and equitable 

access. One of the primary concerns lies in the opaque nature 

of AI algorithms used in therapeutic recommendations. Many  

models operate as “black boxes,” leaving clinicians and 

patients unaware of the reasoning behind certain feedback 

outputs. This lack of transparency undermines informed 

consent and risks patient autonomy (Ilori et al., 2024). 

Data privacy is another pressing issue. Neurotherapies often 

require continuous collection of sensitive physiological and 

behavioral data. Inadequate encryption protocols and third-

party data sharing can expose users to misuse of personal 

health information (Ajayi et al., 2025). Wearable devices, if 

hacked, can transmit false feedback or track patient 

location—posing not only psychological risks but physical 

dangers as well. 

Accessibility challenges persist, especially for marginalized 

populations. High costs of immersive technologies and 

proprietary neurofeedback platforms make them inaccessible 

to many communities, particularly in low-income or rural 

areas. Furthermore, most training datasets used in therapeutic 

AI systems are biased toward high-income, Western 

populations, potentially reducing the model’s effectiveness in 

other ethnic or socioeconomic groups (Abieba et al., 2025). 

Ilori et al. (2024) highlighted the risks of algorithmic 

discrimination when AI fails to accommodate cultural 

nuances in symptom expression or treatment response. In 

PTSD, for instance, somatic symptoms may be more 

pronounced in certain populations but underrepresented in 

datasets, leading to misclassification and suboptimal 

interventions. 

To promote equity, ethical frameworks must mandate 

inclusivity in data collection and transparency in model 

development. Community-based participatory research and 

open-source platforms offer promising strategies for 

democratizing digital mental health. Additionally, 

incorporating accessibility standards, multilingual interfaces, 

and offline modes can extend the reach of neurotherapies 

across diverse user groups. 

 

3. Game-Based Interventions in Neuropsychiatry 

3.1. Therapeutic Game Design for Trauma Exposure and 

Symptom Management 

Game-based digital interventions for PTSD represent a 

paradigm shift in trauma care, offering scalable, engaging, 

and real-time therapy. These platforms use immersive 

narratives and interactive challenges to simulate trauma-

relevant scenarios in a controlled, safe environment. Core to 

these interventions is the concept of gradual exposure paired 

with neurofeedback, which helps patients process trauma 

memories while monitoring and modulating physiological 

stress responses (Ajiga et al., 2022; Imoh&Idoko, 2023). 

Through repeated virtual exposures, patients learn to 

downregulate fear-based responses, often mediated by 

amygdala hyperactivation. 

These therapeutic games often embed reward systems and 

adaptive difficulty algorithms, boosting user motivation and 

adherence while targeting executive functions like decision-

making, working memory, and inhibitory control (Ayanponle 

et al., 2024; Bristol-Alagbariya et al., 2023). More recent 

deployments feature real-time EEG feedback, helping 

clinicians personalize cognitive loads based on the user’s 

mental state, which significantly enhances treatment efficacy 

in PTSD populations (Ezeafulukwe et al., 2022). 
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Case studies have demonstrated effectiveness among 

veterans, refugees, and adolescent trauma survivors, showing 

reductions in hypervigilance, nightmares, and intrusive 

thoughts following eight to twelve weeks of use (Bristol-

Alagbariya et al., 2024; Idoko et al., 2024). Moreover, mobile 

versions of these therapies extend access to populations in 

conflict zones or underserved regions, where traditional 

psychiatric infrastructure is lacking (Ijiga et al., 2024; 

Azonuche&Enyejo, 2024). 

Additionally, integration of biometric sensors, voice 

recognition, and emotion-sensitive avatars has enhanced real-

time responsiveness, tailoring therapeutic responses to 

physiological cues. This aligns with the broader movement 

toward personalized digital psychiatry (Ayanponle et al., 

2024). As ethical frameworks evolve, the future of 

therapeutic gaming for PTSD lies in cross-platform delivery, 

cultural adaptation, and long-term relapse prevention 

protocols that integrate seamlessly with clinical care 

pathways. 

 

3.2. Application in Schizophrenia: Reality Testing and 

Cognitive Training 

In schizophrenia treatment, digital neurotherapies—

particularly game-based and avatar-mediated platforms—

offer targeted remediation for cognitive deficits and 

psychotic symptoms. These technologies simulate real-world 

social dynamics and decision-making tasks to challenge 

perceptual distortions and reinforce logical processing. 

Avatars serve as both therapeutic agents and interactive 

feedback mechanisms, helping users identify hallucinations 

and recalibrate their thought patterns (Ijiga et al., 2024; Idoko 

et al., 2024). These systems are increasingly integrated into 

outpatient schizophrenia management, complementing 

pharmacological care. 

By gamifying reality-testing protocols, users are exposed to 

ambiguous cues and must distinguish delusion from fact—a 

process grounded in cognitive behavioral therapy (CBT) 

principles. Embedded modules train attention, verbal 

fluency, working memory, and emotional labeling through 

interactive challenges, often with biofeedback integration 

that adjusts difficulty based on real-time neural or cardiac 

metrics (Ajiga et al., 2022; Ayanponle et al., 2024). 

Pilot studies demonstrate promising outcomes. One 

randomized controlled trial showed that patients using avatar-

assisted therapy exhibited significantly reduced auditory 

hallucinations and improved social cognition compared to 

control groups receiving only traditional CBT (Bristol-

Alagbariya et al., 2023; Azonuche&Enyejo, 2024). These 

gains were sustained at 6-month follow-ups, with noted 

improvements in insight and medication adherence. 

Gamified interventions also help combat stigma by framing 

therapy as an engaging task rather than clinical obligation. 

This has proven particularly effective in increasing therapy 

engagement among younger populations and individuals with 

poor insight (Idoko et al., 2024). Moreover, wearable-

integrated platforms enable remote monitoring of task 

performance and symptom fluctuations, allowing clinicians 

to intervene proactively (Ijiga et al., 2024). 

With continuous advancements in virtual environments and 

affective computing, digital cognitive training for 

schizophrenia now aligns with patient-centered recovery 

models, emphasizing empowerment, functional recovery, 

and reintegration into community life (Ezeafulukwe et al., 

2022; Enyejo et al., 2024). 

 

3.3. Clinical Efficacy, User Engagement, and Case Study 

Reviews 

Evidence supporting the efficacy of digital neurotherapies in 

PTSD and schizophrenia is growing. Clinical trials and 

observational studies report significant reductions in 

symptom severity, improved executive functioning, and  

enhanced treatment engagement. For PTSD, game-based 

platforms utilizing real-time feedback from EEG and 

wearable sensors show consistent efficacy in decreasing re-

experiencing and hyperarousal, with outcomes comparable to 

or exceeding traditional exposure therapy (Bristol-

Alagbariya et al., 2022; Idoko et al., 2024). 

User engagement remains a critical success factor. Compared 

to static psychoeducation modules, gamified platforms 

achieve higher adherence due to adaptive content delivery, 

personalization, and intrinsic motivation generated through 

narrative progression and goal orientation (Ajiga et al., 2022; 

Ayanponle et al., 2024). Many of these tools also integrate 

social features, such as in-game peer support or cooperative 

missions, which improve emotional resilience and 

therapeutic commitment (Ijiga et al., 2024; 

Azonuche&Enyejo, 2024). 

Case studies from Nigeria, the U.S., and Ghana demonstrate 

cross-cultural efficacy. In one case, a middle-aged woman 

with chronic schizophrenia experienced improved 

functioning and social reintegration after using a tablet-based 

avatar interface over three months, while adolescent trauma 

survivors in refugee settings showed significant gains in 

emotional regulation and sleep quality following digital game 

therapy (Balogun et al., 2024; Ebenibo et al., 2024). 

Clinicians also benefit from built-in analytics dashboards that 

visualize patient progress, track symptom changes, and 

suggest adjustments to therapy intensity or content, as seen in 

Table 1. These insights support precision psychiatry by 

enabling evidence-based, individualized care decisions 

(Idoko et al., 2024; Eguagie et al., 2025). 

As adoption grows, future research should focus on long-term 

retention of treatment effects, comparative cost-

effectiveness, and privacy safeguards. Nevertheless, digital 

neurotherapies have established themselves as viable, data-

driven alternatives that address structural inequities in mental 

healthcare access while maintaining clinical rigor. 
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Table 1: Summary of Clinical Efficacy and Case Study Insights in Digital Neurotherapies 
 

Clinical Domain Key Findings Implementation Mode Clinical Implication 

PTSD Symptom 

Reduction 

Game-based platforms with real-time feedback 

reduce hyperarousal, nightmares, and intrusive 

thoughts. 

Neurofeedback-enabled mobile 

games and VR simulations 

Supports real-time trauma 

regulation in outpatient and remote 

care settings. 

Cognitive 

Improvement in 

Schizophrenia 

Avatar therapy and gamified tasks enhance 

attention, working memory, and reality testing. 

Avatar-mediated training modules 

and logic-based games 

Complements pharmacological 

care and reduces relapse 

frequency. 

User Engagement 

Metrics 

Higher adherence rates due to gamified 

motivation, personalization, and mobile 

compatibility. 

Adaptive content, narrative 

progressions, and user-centered 

design 

Enhances long-term therapy 

retention and real-world readiness. 

Case Study 

Outcomes 

Improved sleep, social reintegration, and 

medication adherence in diverse global 

populations. 

Tablet-based therapies, wearable-

integrated platforms, and clinical 

dashboards 

Enables data-driven precision 

psychiatry and personalized 

interventions. 

 

4. Cognitive Avatar Interfaces and Neurofeedback 

Systems 

4.1. Avatars as Therapeutic Agents: Design and 

Personalization Strategies 

Therapeutic avatars are emerging as powerful tools in digital 

psychiatry, offering structured environments for reality 

testing, emotion regulation, and interpersonal skills training. 

These avatars are often embedded in cognitive behavioral 

therapy (CBT)-based platforms designed to simulate 

therapeutic dialogue, enable exposure therapy, or practice 

emotional recognition tasks. Customizable avatar 

characteristics—such as voice, appearance, and personality 

traits—enhance therapeutic alliance, patient comfort, and 

engagement levels (Bristol-Alagbariya et al., 2023; 

Ayanponle et al., 2024). In schizophrenia care, avatars help 

confront persecutory delusions and facilitate insight by 

simulating persecutory voices or distorted thoughts in 

controlled settings. 

Furthermore, adaptive AI mechanisms allow avatars to 

respond to user inputs based on predefined psychological 

models. Such personalizations, supported by real-time 

emotional sensing, enable a high level of contextual 

responsiveness, leading to better outcomes in populations 

with disorganized thought processes or impaired social 

cognition (Ijiga et al., 2024; Imoh&Idoko, 2023). Empirical 

evidence shows that avatar-based interventions improve 

cognitive flexibility, verbal memory, and adherence in both 

PTSD and schizophrenia contexts, especially when designed 

to reflect the user’s cultural background (Ajiga et al., 2022). 

Avatars also contribute to reducing stigma by reframing 

therapeutic engagement as game-like interaction. When 

combined with wearable sensors and biofeedback, avatars 

can further personalize dialogue pacing and emotional 

validation strategies, ensuring that interventions remain non-

triggering and supportive (Enyejo et al., 2024). These design 

advances make avatars indispensable in scalable digital 

neurotherapeutic ecosystems. 

 

4.2. Neurofeedback Platforms: EEG/fMRI-Driven 

Emotional Regulation 

Neurofeedback platforms form the backbone of bio-adaptive 

digital therapy. Leveraging EEG or fMRI data, these systems 

train users to regulate neural activity in regions associated 

with emotional processing, such as the amygdala and anterior 

cingulate cortex. In PTSD, this helps modulate hyperarousal 

states, while in schizophrenia, it aids in improving executive 

function and reducing auditory hallucinations (Bristol-

Alagbariya et al., 2022; Ezeafulukwe et al., 2022). 

Advanced systems integrate real-time biometric monitoring 

with gamified challenges that reward users for achieving 

target neural states. EEG-driven platforms, for instance, 

detect fluctuations in beta and theta waves and adapt 

gameplay accordingly. This closed-loop interaction allows 

patients to visualize their neurophysiological responses and 

develop strategies for regulating stress, attention, and mood 

(Idoko et al., 2024; Ajiga et al., 2022). Mobile-compatible 

headsets have expanded the reach of neurofeedback, making 

it feasible in non-clinical and rural settings. 

Evidence supports their efficacy: patients who underwent 20 

sessions of EEG neurofeedback showed reduced reactivity to 

trauma cues and enhanced affective stability (Ijiga et al., 

2024; Komi et al., 2023). In schizophrenia cohorts, 

combining fMRI neurofeedback with avatar engagement 

resulted in more sustained gains in social responsiveness and 

symptom control (Ayanponle et al., 2024; Imoh&Idoko, 

2023). 

Despite limitations like equipment cost and the need for 

skilled calibration, these platforms offer unprecedented 

personalization. The convergence of wearable biosensors, 

cloud analytics, and AI modeling will likely revolutionize 

neurofeedback, making it a central pillar of mental health 

therapy in the digital age. 

 

4.3. Comparative Analysis of Intervention Models Across 

Disorders 

Digital neurotherapies for PTSD and schizophrenia share 

overlapping mechanisms—cognitive restructuring, 

emotional regulation, and skill reinforcement—but differ 

significantly in implementation based on disorder profiles. 

PTSD interventions prioritize exposure and emotion 

regulation through neurofeedback and game-based therapy, 

while schizophrenia therapies emphasize cognitive training, 

insight development, and reality testing through avatars and 

gamified simulations (Ajiga et al., 2022; Bristol-Alagbariya 

et al., 2023). 

Comparative trials highlight the superiority of hybrid models 

that combine avatar guidance with real-time neural feedback. 

PTSD patients respond better to emotionally immersive 

environments paired with EEG visualization tools, whereas 

schizophrenia patients benefit more from verbal and social 

simulations that promote logic and behavioral regulation 

(Ayanponle et al., 2024; Imoh&Idoko, 2023). Both disorders 

show improved adherence when gamification elements—like 

reward loops and progress tracking—are integrated. 

Cultural and demographic considerations also play a role. 

Avatar personalization, for instance, improves outcomes in 

schizophrenia when designed to mirror patient identity or 

perceived persecutors. In contrast, PTSD therapies benefit 
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from minimalist, non-triggering environments with adaptive 

pacing (Enyejo et al., 2024; Komi et al., 2023). Mobile 

deployment has proven effective across both groups, 

particularly in low-resource contexts, extending therapy 

access and continuity (Ijiga et al., 2024). 

Ultimately, while each model offers unique strengths, 

integrating avatar-based cognitive scaffolding with 

neurofeedback-enhanced emotional training represents the 

future of multi-disorder digital psychiatry. Future studies 

should explore longitudinal impacts, cross-disorder 

adaptations, and ethical frameworks for autonomous 

therapeutic agents. 

 

5. Future Directions and Translational Potential 

5.1. Integration into Clinical Workflows and Digital 

Psychiatry Platforms 

Integrating digital neurotherapies into clinical workflows 

requires a seamless interface between therapeutic software, 

electronic health records (EHR), and clinician dashboards. 

These tools must support interoperability, allowing real-time 

data exchange between mental health professionals and 

digital platforms. Clinical adoption is strengthened when 

neurofeedback outputs, cognitive performance metrics, and 

user engagement data are automatically logged and 

visualized. Integration should also ensure clinical oversight 

through periodic reviews, patient progress reports, and 

decision-support algorithms. For broader acceptance, digital 

neurotherapies must be embedded into existing mental health 

treatment plans, complementing psychotherapy and 

medication management. User-friendly clinician portals, 

multi-device compatibility, and customizable therapy plans 

enhance usability. Training programs are essential to upskill 

mental health workers on operating and interpreting digital 

therapy outputs. Ultimately, integration success depends on 

aligning digital tools with clinical goals, workflow efficiency, 

and patient-centered care principles, ensuring that emerging 

technologies enrich psychiatric practices without disrupting 

established therapeutic relationships. 

 

5.2. Policy, Data Governance, and Insurance 

Considerations 

As digital neurotherapies gain traction, robust policy 

frameworks must be established to regulate data governance, 

ethical standards, and reimbursement mechanisms. Patient 

data collected through these platforms—ranging from 

biometric inputs to behavioral logs—necessitates strict 

confidentiality protocols and compliance with health privacy 

regulations. Clear policies should define data ownership, 

access rights, and conditions for third-party integration. 

Insurance coverage remains a critical factor in adoption; 

therefore, standardized clinical efficacy benchmarks must 

guide payer decisions on reimbursement eligibility. Public 

and private insurers will need clear guidance on cost-

effectiveness, treatment duration, and outcomes tracking. 

Additionally, regulatory clarity is required to determine the 

classification of digital neurotherapies as medical devices, 

mental health interventions, or wellness tools. Cross-border 

use of such technologies further complicates jurisdictional 

governance, highlighting the need for international alignment 

on digital health laws. A transparent, inclusive policy 

approach can foster trust among stakeholders and drive 

equitable access to digital mental health solutions. 

5.3. Roadmap for Global Scalability and Cross-Cultural 

Adaptability 

To achieve global scalability, digital neurotherapies must be 

designed with modular architectures that allow localization 

without compromising therapeutic integrity. Language 

support, cultural norms, and regional mental health stigmas 

must inform content adaptation. Platforms should allow 

therapists to customize avatars, scenarios, and treatment 

paths to resonate with diverse cultural contexts. Moreover, 

offline compatibility and lightweight versions are essential 

for deployment in low-connectivity environments. 

Partnerships with local healthcare systems, NGOs, and 

community leaders will aid in contextualizing interventions 

and driving adoption. Scalability also requires sustainable 

business models that blend public funding, donor support, 

and social entrepreneurship. Training modules for clinicians 

across varying skill levels can facilitate widespread 

implementation. Crucially, user feedback loops should be 

embedded into platform updates to reflect evolving cultural 

needs and therapeutic expectations. A global roadmap must 

prioritize inclusion, affordability, and interoperability to 

ensure that digital neurotherapies benefit a broad spectrum of 

populations, regardless of geographic or socioeconomic 

barriers. 

 

6. References  

1. Abayomi AA, Ubanadu BC, Daraojimba AI, Agboola 

OA, Ogbuefi E, Owoade S. A conceptual framework for 

real-time data analytics and decision-making in cloud-

optimized business intelligence systems. 2021. 

2. Abieba OA, Alozie CE, Ajayi OO. Enhancing disaster 

recovery and business continuity in cloud environments 

through infrastructure as code. J Eng Res Rep. 

2025;27(3):127-36. 

3. Abisoye A, Akerele JI. High-impact data-driven 

decision-making model for integrating cybersecurity 

strategies. 2021. 

4. Abisoye A, Akerele JI. A practical framework for 

advancing cybersecurity, artificial intelligence and 

technological ecosystems to support regional economic 

development and innovation. 2022. 

5. Abisoye A, Akerele JI, Odio PE, Collins A, Babatunde 

GO, Mustapha SD. Using AI and machine learning to 

predict and mitigate cybersecurity risks in critical 

infrastructure. Int J Eng Res Dev. 2025;21(2):205-24. 

6. Adaga EM, Egieya ZE, Ewuga SK, Abdul AA, 

Abrahams TO. A comprehensive review of ethical 

practices in banking and finance. 2024. 

7. Adekunle BI, Chukwuma-Eke EC, Balogun ED, 

Ogunsola KO. Developing a digital operations 

dashboard. 2023. 

8. Adesemoye OE, Chukwuma-Eke EC, Lawal CI, Isibor 

NJ, Akintobi AO, Ezeh FS. Valuing intangible assets in 

the digital economy: a conceptual advancement in 

financial analysis models. 2023. 

9. Adesemoye OE, Chukwuma-Eke EC, Lawal CI, Isibor 

NJ, Akintobi AO, Ezeh FS. Optimizing SME banking 

with data analytics. 2023. 

10. Adewale TT, Igwe AN, Eyo-Udo NL, Toromade AS. 

Optimizing the food supply chain through the integration 

of financial models and big data. 2024. 

11. Afolabi AI, Chukwurah N, Abieba OA. Harnessing  

http://www.internationalmultiresearch.com/


International Journal of Multidisciplinary Evolutionary Research  www.internationalmultiresearch.com  

 
    90 | P a g e  

 

machine learning techniques for driving sustainable 

economic growth. 2025. 

12. Ajayi OO, Alozie CE, Abieba OA. Innovative 

cybersecurity strategies for business intelligence: 

transforming data protection and driving competitive 

superiority. Gulf J Adv Bus Res. 2025;3(2):527-36. 

13. Ajayi OO, Alozie CE, Abieba OA, Akerele JI, Collins A. 

Blockchain technology and cybersecurity in fintech: 

opportunities and vulnerabilities. Int J Sci Res Comput 

Sci Eng Inf Technol. 2025;11(1). 

14. Ajiga DI, Adeleye RA, Asuzu OF, Owolabi OR, Bello 

BG, Ndubuisi NL. Review of AI techniques in financial 

forecasting. Financ Account Res J. 2024;6(2):125-45. 

15. Ajiga DI, Hamza O, Eweje A, Kokogho E, Odio PE. 

Data-driven strategies for enhancing student success in 

underserved US communities. 2025. 

16. Ajiga D, Ayanponle L, Okatta CG. AI-powered HR 

analytics: transforming workforce optimization and 

decision-making. Int J Sci Res Arch. 2022;5(2):338-46. 

17. Akerele JI, Uzoka A, Ojukwu PU, Olamijuwon OJ. 

Improving healthcare application scalability through 

microservices. 2024. 

18. Akinsooto O, Ogundipe OB, Ikemba S. Strategic policy 

initiatives for optimizing hydrogen production and 

storage in sustainable energy systems. Int J Frontline Res 

Rev. 2024;2(2):1-21. 

19. Akintobi AO, Okeke IC, Ajani OB. Strategic tax 

planning for multinational corporations: developing 

holistic approaches to achieve compliance and profit 

optimization. 2022. 

20. Ayanponle LO, Awonuga KF, Asuzu OF, Daraojimba 

RE, Elufioye OA, Daraojimba OD. A review of 

innovative HR strategies in enhancing workforce 

efficiency in the US. Int J Sci Res Arch. 2024;11(1):817-

27. 

21. Ayanponle LO, Elufioye OA, Asuzu OF, Ndubuisi NL, 

Awonuga KF, Daraojimba RE. The future of work and 

human resources: a review of emerging trends and HR’s 

evolving role. Int J Sci Res Arch. 2024;11(2):113-24. 

22. Ayanponle OL, Bristol-Alagbariya B, Okatta CG. 

Integrating adaptive learning in AI-powered cognitive 

therapies: implications for psychiatry. 2022. 

23. Ayoola VB, Idoko PI, Danquah EO, Ukpoju EA, Obasa 

J, Otakwu A, et al. Optimizing construction management 

and workflow integration through autonomous robotics. 

Int J Sci Res Mod Technol. 2024;3(10). 

doi:10.38124/ijsrmt.v3i10.56 

24. Azonuche TI, Enyejo JO. Evaluating the impact of agile 

scaling frameworks on productivity and quality in large-

scale fintech software development. Int J Sci Res Mod 

Technol. 2024;3(6):57-69. doi:10.38124/ijsrmt.v3i6.449 

25. Azonuche TI, Enyejo JO. Exploring AI-powered sprint 

planning optimization using machine learning. Int J Sci 

Res Mod Technol. 2024;3(8):40-57. 

doi:10.38124/ijsrmt.v3i8.448 

26. Balogun TK, Enyejo JO, Ahmadu EO, Akpovino CU, 

Olola TM, Oloba BL. The psychological toll of nuclear 

proliferation and mass shootings in the U.S. and how 

mental health advocacy can balance national security 

with civil liberties. IRE J. 2024;8(4):1220-40. 

27. Balogun TK, Kalu OC, Ijiga AC, Olola TM, Ahmadu 

EO. Building advocacy coalitions and analyzing 

lobbyists’ influence in shaping gun control policies. Int 

J Sch Res Multidiscip Stud. 2024;5(1):88-102. 

doi:10.56781/ijsrms.2024.5.1.0013 

28. Bristol-Alagbariya B, Ayanponle LO, Ogedengbe DE. 

Sustainable business expansion: HR strategies and 

frameworks for supporting growth and stability. Int J 

Manag Entrep Res. 2024;6(12):3871-82. 

29. Bristol-Alagbariya B, Ayanponle OL, Ogedengbe DE. 

Utilization of HR analytics for strategic cost 

optimization and decision making. Int J Sci Res Updates. 

2023;6(2):62-9. 

30. Bristol-Alagbariya B, Ayanponle OL, Ogedengbe DE. 

Utilization of HR analytics for strategic cost containment 

in virtual mental healthcare systems. J Digit Health 

Policy. 2023;14(1):67-83. 

31. Bristol-Alagbariya B, Ayanponle OL, Ogedengbe DE. 

Strategic frameworks for contract management 

excellence in global energy HR operations. GSC Adv 

Res Rev. 2022;11(3):150-7. 

32. Bristol-Alagbariya B, Ayanponle OL, Ogedengbe DE. 

Utilization of HR analytics for strategic cost 

optimization and decision making. Int J Sci Res Updates. 

2023;6(2):62-9. 

33. Bristol-Alagbariya B, Ayanponle OL, Ogedengbe DE. 

Leadership development and talent management in 

constrained resource settings: a strategic HR perspective. 

Compr Res Rev J. 2024;2(2):13-22. 

34. Ebenibo L, Enyejo JO, Addo G, Olola TM. Evaluating 

the sufficiency of the Data Protection Act 2023 in the age 

of artificial intelligence (AI): a comparative case study 

of Nigeria and the USA. Int J Sch Res Rev. 

2024;5(1):88-107. 

35. Ebenibo L, Enyejo JO, Addo G, Olola TM. Evaluating 

the sufficiency of the Data Protection Act 2023 in the age 

of AI. Int J Sch Res Rev. 2024;5(1):88-107. 

36. Egbuhuzor NS, Ajayi AJ, Akhigbe EE, Agbede OO, 

Ewim CPM, Ajiga DI. AI and data-driven insights: 

transforming customer relationship management (CRM) 

in financial services. Gulf J Adv Bus Res. 

2025;3(2):483-511. 

37. Eguagie MO, Idoko IP, Ijiga OM, Enyejo LA, Okafor 

FC, Onwusi CN. Geochemical and mineralogical 

characteristics of deep porphyry systems: implications 

for exploration using ASTER. Int J Sci Res Civ Eng. 

2025;9(1):1-20. doi:10.32628/IJSRCE25911 

38. Elufioye OA, Ndubuisi NL, Daraojimba RE, Awonuga 

KF, Ayanponle LO, Asuzu OF. Reviewing employee 

well-being and mental health initiatives in contemporary 

HR practices. Int J Sci Res Arch. 2024;11(1):828-40. 

39. Enyejo JO, Babalola INO, Owolabi FRA, Adeyemi AF, 

Osam-Nunoo G, Ogwuche AO. Data-driven digital 

marketing and battery supply chain optimization in the 

battery-powered aircraft industry through case studies of 

Rolls-Royce’s ACCEL and Airbus's E-Fan X projects. 

Int J Sch Res Rev. 2024;5(2):1-20. 

doi:10.56781/ijsrr.2024.5.2.0045 

40. Lakshmikanth R. Improving user experience in 

enterprise meeting rooms with next gen technology: Part 

I. Int J Multidiscip Res Growth Eval. 2025;6(2):1827-

1831. Available from: 

https://doi.org/10.54660/IJMRGE.2025.6.2.1827-1831 

41. Ezeafulukwe C, Okatta CG, Ayanponle L. Frameworks 

for sustainable human resource management: integrating 

ethics, CSR, and data-driven insights. Magna Sci Adv 

Res Rev. 2022;6(1):78-85. 

42. Harry KD, Ezebuka CC, Umama EE. Ethical 

http://www.internationalmultiresearch.com/


International Journal of Multidisciplinary Evolutionary Research  www.internationalmultiresearch.com  

 
    91 | P a g e  

 

considerations in implementing generative AI for 

healthcare supply chain optimization. Int J Biol Pharm 

Sci Arch. 2024;7(1):48-63. 

doi:10.5281/zenodo.10644483 

43. Idoko DO, Mbachu OE, Ijiga AC, Okereke EK, Erondu 

OF, Nduka I. Assessing the influence of dietary patterns 

on preeclampsia and obesity among pregnant women in 

the United States. Int J Biol Pharm Sci Arch. 

2024;8(1):85-103. doi:10.5281/zenodo.10808303 

44. Idoko IP, Ijiga OM, Akoh O, Agbo DO, Ugbane SI, 

Umama EE. Empowering sustainable power generation: 

the vital role of power electronics in California’s 

renewable energy transformation. World J Adv Eng 

Technol Sci. 2024;11(1):274-93. 

45. Idoko IP, Ijiga OM, Enyejo LA, Akoh O, Ileanaju S. 

Harmonizing the voices of AI: generative music models 

and voice transfer. J Adv AI Appl. 2024;3(2):101-21. 

46. Idoko IP, Ijiga OM, Enyejo LA, Akoh O, Isenyo G. 

Integrating superhumans and synthetic humans into the 

Internet of Things (IoT) and ubiquitous computing: 

emerging AI applications and their relevance in the US 

context. Glob J Eng Technol Adv. 2024;19(1):6-36. 

47. Ijiga AC, Abutu EP, Idoko PI, Agbo DO, Awotiwon BO, 

Enyejo JO, et al. Addressing supply chain inefficiencies 

to enhance competitive advantage in low-cost carriers 

(LCCs) through risk identification and benchmarking 

applied to Air Australasia’s operational model. World J 

Adv Res Rev. 2024;23(3):355-70. 

doi:10.30574/wjarr.2024.23.3.2666 

48. Ijiga AC, Balogun TK, Ahmadu EO, Klu E, Olola TM, 

Addo G. The role of the United States in shaping youth 

mental health advocacy and suicide prevention through 

foreign policy and media in conflict zones. Magna Sci 

Adv Res Rev. 2024;12(1):202-18. 

doi:10.5281/zenodo.12791503 

49. Ijiga OM, Idoko IP, Ebiega GI, Olajide FI, Olatunde TI, 

Ukaegbu C. Harnessing adversarial machine learning for 

advanced threat detection: AI-driven strategies in 

cybersecurity risk assessment and fraud prevention. 

Open Access Res J. 2024;13(1). 

doi:10.53022/oarjst.2024.11.1.0060 

50. Ilori O, Kolawole TO, Olaboye JA. Ethical dilemmas in 

healthcare management: a comprehensive review. Int 

Med Sci Res J. 2024;4(6):703-25. 

51. Ilori O, Nwosu NT, Naiho HNN. A comprehensive 

review of IT governance: effective implementation of 

COBIT and ITIL frameworks in financial institutions. 

Comput Sci IT Res J. 2024;5(6):1391-407. 

52. Imoh PO, Idoko IP. Gene-environment interactions and 

epigenetic regulation in autism etiology. 2022. 

53. Imoh PO, Idoko IP. Evaluating the efficacy of digital 

therapeutics and virtual reality interventions in autism 

spectrum disorder treatment. Int J Sci Res Mod Technol. 

2023;2(8):1-16. 

54. Imoh PO, Idoko IP. Evaluating the efficacy of digital 

therapeutics and virtual reality interventions in ASD. 

Issues Inf Syst. 2023;25(1):118-33. 

55. Komi LS, Mustapha AY, Forkuo AY, Osamika D. 

Assessing the impact of digital health records on rural 

clinic efficiency in Nigeria. 2023. 

56. Komi LS, Mustapha AY, Forkuo AY, Osamika D. 

Exploring the socio-economic implications of health 

data privacy violations. 2023. 

57. Komi LS, Mustapha AY, Forkuo AY, Osamika D. 

Impact of digital health records in rural clinics: bridging 

infrastructure gaps. World J Adv Res Rev. 

2023;22(2):410-29. 

58. Komi LS, Mustapha AY, Forkuo AY, Osamika D. 

Impact of digital health records in rural clinics. GABR J 

Adv Health Inform. 2023;3(2):98-104. 

59. Ogeawuchi JC, Akpe OEE, Abayomi AA, Agboola OA, 

Ogbuefi E, Owoade S. Systematic review of advanced 

data governance strategies for securing cloud-based data 

warehouses and pipelines. 2021. 

60. Ogunsola KO, Adeyelu OO. Advancing clinical 

diagnostics through neuroinformatics in psychiatry. 

2023. 

61. Ogunwole O, Onukwulu EC, Joel MO, Adaga EM, Ibeh 

AI. Modernizing legacy systems. 2023. 

62. Ojika FU, Onaghinor O, Esan OJ, Daraojimba AI, 

Ubamadu BC. Creating a machine learning-based 

conceptual framework for market trend analysis in e-

commerce: enhancing customer engagement and driving 

sales growth. J Retail Data Sci. 2024;4(1):123-39. 

63. Ojukwu PU, Cadet E, Osundare OS, Fakeyede OG, Ige 

AB, Uzoka A. Exploring theoretical constructs of 

blockchain technology in banking. 2024. 

64. Ojukwu PU, Cadet E, Osundare OS, Fakeyede OG, Ige 

AB, Uzoka A. The crucial role of education in fostering 

sustainability awareness. 2024. 

65. Okeke RO, Ibokette AI, Ijiga OM, Enyejo LA, Ebiega 

GI, Olumubo OM. The reliability assessment of power 

transformers. Eng Sci Technol J. 2024;5(4):1149-72. 

66. Okorie GN, Udeh CA, Adaga EM, DaraOjimba OD, 

Oriekhoe OI. Ethical considerations in data collection 

and analysis. 2024. 

67. Oloba BL, Olola TM, Ijiga AC. Powering reputation: 

employee communication as the key to boosting 

resilience and growth in the U.S. service industry. World 

J Adv Res Rev. 2024;23(3):2020-40. 

doi:10.30574/wjarr.2024.23.3.2689 

68. Olorunyomi TD, Adewale TT, Odonkor TN. Dynamic 

risk modeling in financial reporting. 2022. 

69. Owoade SJ, Uzoka A, Akerele JI, Ojukwu PU. Cloud-

based compliance and data security solutions. 2024. 

70. Oyeniyi LD, Ugochukwu CE, Mhlongo NZ. 

Implementing AI in banking customer service. 2024. 

 

How to Cite This Article 

Gado P, Oparah SO, Ezeh FE, Gbaraba SV, Adeleke AS. 

Digital Neurotherapies for PTSD and Schizophrenia: A 

Review of Game-Based Interventions, Cognitive Avatar 

Interfaces, and Neurofeedback-Driven Emotional 

Regulation. Int J Multidiscip Evol Res. 2025;6(2):84-91. 

Available from: 

https://doi.org/10.54660/IJMER.2025.6.2.84-91 

  

Creative Commons (CC) License 

This is an open access journal, and articles are distributed 

under the terms of the Creative Commons Attribution-

NonCommercial-ShareAlike 4.0 International (CC BY-NC-

SA 4.0) License, which allows others to remix, tweak, and 

build upon the work non-commercially, as long as 

appropriate credit is given and the new creations are licensed 

under the identical terms. 

 

http://www.internationalmultiresearch.com/

