
FUW Trends in Science & Technology Journal, www.ftstjournal.com 

e-ISSN: 24085162; p-ISSN: 20485170; April, 2025: Vol. 10 No. 1 pp. 278 – 284  278 

  

AI, ML, BLOCKCHAIN, AND CLOUD COMPUTING FOR PERSONALIZED 

MENTAL HEALTH ASSISTANCE: A REVIEW 
 

1Hambali Idrees Ibrahim 2 Nasir Idris Ibrahim 3 Musa Muhammad Dodo 4 Khalid Sani 5 Sambo Usman Baba 
1AMCAN Ltd  

2 Department of Software Engineering, Mewar International University Nigeria (MIUN) 
3 Department of Family Medicine, University of Maiduguri Teaching Hospital, Borno State 

4 Department of Psychiatry, Ahmadu Bello University Teaching Hospital Shika, Kaduna State 
5 Department of Air Warfare, Armed Forces Command and Staff College Jaji, Kaduna State 

Corresponding author: hambaliidreesibrahim@gmail.com 

 

Received:   February 14, 2025,    Accepted: April 28, 2025 

Abstract: The rapid advancement of technology has ushered in new possibilities for enhancing mental health care 

through the integration of Artificial Intelligence (AI), Machine Learning (ML), Blockchain, and Cloud 

Computing. This review explores how these technologies can be synthesized to develop innovative, 

personalized mental health solutions that operate in real time. Through leveraging AI and ML, mental health 

professionals can offer tailored interventions, improving diagnostic accuracy and treatment outcomes. 

Furthermore, Blockchain technology enhances data security and patient confidentiality, addressing significant 

concerns regarding privacy in mental health services. Cloud Computing facilitates the scalability and 

accessibility of these solutions, ensuring that they can reach underserved populations. Despite the potential 

benefits, this paper also discusses various challenges, including data privacy concerns, the need for 

substantial infrastructure investment, and low digital literacy among healthcare providers and patients. This 

review aims to underscore the transformative potential of integrating these technologies for personalized 

mental health assistance while identifying barriers that must be overcome to fully realize their benefits in 

real-world applications. 

Keywords:  “Artificial Intelligence, Blockchain, Cloud Computing, Machine Learning, Mental Health, Personalized 

Treatment. 

 

Introduction 

The prevalence of mental health disorders has reached 

alarming levels globally, demanding innovative approaches 

to personalized care. According to the World Health 

Organization (WHO), approximately 1 in 4 people globally 

will be affected by mental or neurological disorders at 

some point in their lives (WHO, 2020). Traditional mental 

healthcare systems often struggle with accessibility, 

scalability, and personalization, hindering timely and 

effective treatment. Additionally, cost and stigma play a 

significant role in people seeking help (Van den Broek et 

al., 2023; Javed et al., 2021). Fortunately, recent 

technological advancements offer immense potential to 

address these challenges. Digital interventions, including 

online therapy and telepsychiatry, have revolutionized 

mental health care. Studies have shown the effectiveness of 

internet-based cognitive behavioral therapy (iCBT) in 

treating anxiety and depression (Andersson and Titov, 

2014). Mobile applications have also gained popularity, 

with research indicating their ability to reduce symptoms of 

anxiety, depression, and stress (Firth et al., 2017). The 

success of these solutions highlights the importance of 

user-centered design and engagement for app effectiveness. 

Emerging technologies like Artificial Intelligence (AI) and 

Machine Learning (ML) hold even greater promise. These 

advanced tools can analyze vast amounts of data to identify 

patterns and predict mental health outcomes, facilitating 

early intervention and personalized treatment plans 

(Alhuwaydi, 2024; Higgins et al., 2023). AI-powered 

chatbots can offer initial mental health screenings and 

provide ongoing support, while ML algorithms can analyze 

user data from apps and wearables to detect changes in 

mood or behavior, prompting timely interventions (Boucher 

et al., 2021). Furthermore, blockchain technology and 

cloud computing offer unique advantages. Blockchain can 

enhance data security, patient confidentiality, and 

transparency between patients and healthcare providers 

(Shi et al., 2020; Saeed et al., 2022). Cloud computing 

provides the infrastructure to support advanced mental 

health applications by enabling storage and processing of 

large datasets and allowing scalable and flexible 

deployment (Han et al., 2023; Cresswell et al., 2022). With 

cloud computing, real-time data processing and remote 

access to mental health services become feasible, making it 

possible to deliver personalized care to a wider population 

(Murdoch, 2021). However, challenges remain. Data 

privacy concerns around user information collected by 

these applications need to be addressed with robust security 

protocols (Murdoch, 2021).  The digital divide might also 

limit access for certain populations, requiring efforts to 

bridge the gap. Additionally, human oversight in diagnosis 

and treatment remains essential. The convergence of these 

innovative technologies represents a transformative 

approach to mental health services. By leveraging AI, ML, 

blockchain, and cloud computing, we can create a more 

responsive, secure, and patient-centered system. This will 

enhance accessibility, efficiency, and effectiveness, 

ultimately improving patient outcomes and quality of life. 

Future research directions include exploring the integration 

of AI with Virtual Reality (VR) or Augmented Reality (AR) 

for immersive therapies and developing ethical frameworks 

for AI-powered mental health interventions. With 

responsible development and implementation, technology 

has the power to revolutionize the way mental healthcare is 

delivered, making it more accessible and effective for 

everyone.  The integration of advanced technologies such 

as Artificial Intelligence (AI), Machine Learning (ML), 

Blockchain, and Cloud Computing holds significant 

potential for personalized mental health assistance. This 

literature review synthesizes recent studies, peer-reviewed 
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articles, and conference papers to provide a comprehensive 

understanding of how these technologies contribute to 

innovative mental health solutions (Alhuwaydi, 2024; 

Higgins et al., 2023; Saeed et al., 2022). 

Artificial Intelligence and Machine Learning in Mental 

Health 

AI and ML algorithms have been widely used for mental 

health assessments, diagnoses, and personalized treatment 

plans. These technologies analyze vast amounts of data to 

identify patterns and predict mental health conditions. For 

instance, AI has shown proficiency in detecting 

abnormalities in medical images and predicting disease 

progression. A study by Inkster et al. (2018) explores the 

use of AI in mental health apps, highlighting the potential 

for AI-driven interventions to improve mental health 

outcomes. AI chatbots, such as Woebot, have been shown 

to provide effective support for individuals with depression 

and anxiety (Fitzpatrick, Darcy, and Vierhile, 2017). 

Studies have shown that AI chatbots can effectively reduce 

symptoms of depression and anxiety by providing 

cognitive-behavioral therapy techniques and emotional 

support. For example, Fitzpatrick, Darcy, and Vierhile 

(2017) found that the Woebot chatbot significantly reduced 

symptoms of depression and anxiety in young adults. 

Machine learning algorithms can process complex datasets, 

such as electronic health records, genetic data, and 

neuroimaging, to predict the onset of mental health 

disorders. For example, a study demonstrated the use of 

machine learning to predict the transition to psychosis in 

high-risk individuals (Koutsouleris et al., 2020). 

Additionally, recent literature reviews have underscored the 

role of AI in identifying depression and anxiety, 

emphasizing its potential to enhance early diagnosis and 

intervention strategies (Zafar et al., 2024). Key studies 

have shown that AI-driven interventions have promising 

results in managing mental health disorders (Higgins et al., 

2023), enhancing the capabilities of medical professionals 

by providing quicker and more precise diagnoses (Picard, 

2022), and improving therapeutic outcomes (Goodman, 

2024). For instance, AI platforms designed for behavioral 

interventions have demonstrated significant reductions in 

depression and anxiety symptoms compared to traditional 

therapy methods (Sadeh-Sharvit et al., 2023). This example 

underscores the potential of AI to deliver personalized and 

effective mental health support. Machine learning 

algorithms can process complex datasets, such as electronic 

health records, genetic data, and neuroimaging, to predict 

the onset of mental health disorders. For example, 

Koutsouleris et al. (2020) demonstrated the use of machine 

learning to predict the transition to psychosis in high-risk 

individuals. AI-driven tools such as conversational AI 

solutions have shown to improve recovery rates by 

providing timely and personalized mental health support 

(Rollwage, Juchems, Habicht, Carrington, Hauser, and 

Harper, 2022).  

 

 

Blockchain in Mental Health 

Blockchain technology provides a secure and transparent 

way to handle mental health records, ensuring data integrity 

and privacy, which is crucial in mental health care. Each 

transaction on the blockchain is encrypted and linked to the 

previous transaction, creating a tamper-proof chain of 

records that secures patient data and prevents retroactive 

alteration. Blockchain applications have demonstrated 

enhanced security for storing sensitive patient data (Shi et 

al., 2020; Saeed et al., 2022), Providing a secure platform 

for storing electronic health records (EHRs) and protecting 

them from unauthorized access and breaches (Sharma and 

Balamurugan, 2020). By providing a common, secure 

platform for data exchange, blockchain can enhance 

interoperability between different healthcare providers, 

researchers, and patients, leading to more coordinated care 

and better treatment outcomes (Dubovitskaya et al., 2018). 

Smart contracts, self-executing contracts with terms 

directly written into code, can automate various processes 

in mental health care, such as streamlining insurance claims 

and reducing administrative burdens for timely 

reimbursements (Wang, Lau, Si, Xie, and Tao, 2023). 

Patients can use blockchain to grant or revoke consent for 

data sharing transparently and securely, ensuring they 

control access to their personal health information (Azaria 

et al., 2016). Blockchain can also improve the integrity and 

transparency of clinical research in mental health by 

recording research data and protocols, enhancing the 

credibility and reproducibility of findings (Nugent, Upton, 

& Cimpoesu, 2016). However, challenges include 

scalability issues and integration complexity with existing 

health systems. 

Cloud Computing in Mental Health 

Cloud computing is transforming the delivery of mental 

health services. By providing a robust infrastructure for 

real-time data processing and storage, it empowers the 

development of scalable mental health platforms that can 

efficiently handle increased user demand (Cresswell et al., 

2022; Han et al., 2023). This infrastructure also facilitates 

the deployment of AI and machine learning models, 

enabling immediate mental health support.  Furthermore, 

cloud-based platforms revolutionize service delivery by 

offering remote access to therapy and resources. This 

makes mental health services more accessible, particularly 

in underserved areas where traditional access might be 

limited. Studies have shown that cloud-based platforms can 

significantly enhance the reach of mental health services, 

ensuring that even those in remote locations can receive 

timely and effective care (Dwyer et al., 2021). Additionally, 

cloud systems enable the seamless integration of data from 

various sources, including electronic health records, 

wearable sensors, and self-reported data (Gomes et al., 

2023). This comprehensive approach to data analysis 

facilitates the development of tools for real-time 

monitoring and intervention, leading to more responsive 

and personalized care (Chakraborty and Kishor, 2022).  

However, it's important to acknowledge that concerns exist 

regarding data security and compliance with health 

regulations when implementing cloud-based solutions in 

mental healthcare. These concerns necessitate careful 

consideration during the implementation process (Barati, 

Adu-Duodu, Rana, Aujla, and Ranjan, 2023). 

Personalized Real-time Assistance 

Personalized real-time assistance in mental health leverages 

advanced technologies to provide tailored and immediate 

support to individuals. The use of AI-driven virtual coaches 

and chatbots offers a promising approach to monitoring 
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emotional well-being and delivering personalized advice 

based on real-time data. These systems can promote 

autonomy and support, particularly in workplace settings 

where they help manage stress and emotional exhaustion 

(Dhariwal et al., 2024). Real-time monitoring through 

mobile applications and wearable devices has shown 

significant potential in predicting and managing mental 

health issues. For instance, the "One-Week Suicide Risk 

Prediction" study utilized smartphone monitoring to 

accurately predict suicide risk within a week, 

demonstrating the capability of real-time systems to 

provide timely interventions (Barrigón et al., 2023). 

Similarly, personalized stress detection models using IoT 

sensors and machine learning can continuously monitor 

stress levels, offering actionable feedback and 

recommendations to users (Al-Atawi, Alyahyan, Alatawi, 

Sadad, Manzoor, Farooq-i-Azam, and Khan, 2023). The 

effectiveness of personalized real-time feedback is also 

evident in studies focusing on specific populations. For 

example, adolescents receiving real-time personalized 

feedback on their mood through mHealth apps showed 

significant improvements in their affective and cognitive 

well-being (Dietvorst et al., 2024). Additionally, real-time 

heart rate variability biofeedback during digital mental 

health interventions has been shown to vary by age and 

gender, providing insights into how personalized 

approaches can be tailored to individual needs (Pettitt et al., 

2021). 

Integration of AI, ML, Blockchain, and Cloud Computing 

The integration of AI, ML, Blockchain, and Cloud 

Computing enhances the accuracy, security, and scalability 

of mental health services, allowing for the development of 

comprehensive, personalized, and real-time mental health 

solutions. Integrated systems have shown potential in 

providing holistic mental health care (NCBI, 2024), and the 

combined use of these technologies is improving mental 

health therapy outcomes (World Economic Forum, 2021). 

However, technical challenges in integrating these 

technologies and the need for interdisciplinary 

collaboration to fully realize their benefits remain. 

 

Methodology 

Approach to Conducting the Literature Review  

This section outlines the methodological approach 

employed to conduct a systematic literature review aimed 

at identifying and synthesizing relevant research. The 

methodology involved a comprehensive search strategy 

across multiple academic databases, peer-reviewed 

journals, conference proceedings, and online repositories. 

The search focused on studies that investigated the 

integration of Artificial Intelligence (AI), Machine 

Learning (ML), Blockchain technology, and Cloud 

Computing in developing innovative, real-time 

personalized mental health interventions. Specific 

keywords used in the search included “AI in mental 

health,” “machine learning therapy,” “blockchain mental 

health,” and “cloud computing healthcare applications,” 

ensuring a thorough examination of current advancements. 

Criteria for Selecting and Evaluating Sources  

The selection and evaluation of sources followed rigorous 

criteria to ensure relevance and credibility. Studies were 

prioritized based on their direct connection to the research 

question regarding the application of AI, ML, Blockchain, 

and Cloud Computing for real-time personalized mental 

health interventions. The following criteria were employed: 

• Inclusion Criteria: Studies published between 

2014 and 2024, research articles focusing on 

technological advancements in mental health, and 

peer-reviewed publications from reputable 

journals and conferences. 

• Exclusion Criteria: Articles lacking empirical 

data, opinion pieces, and studies that did not 

specifically address technology integration in 

mental health care. 

Source credibility was confirmed through publication in 

peer-reviewed journals, such as Psychiatric Clinics of 

North America, JAMA Psychiatry, Lancet Psychiatry, and 

Journal of Medical Internet Research, ensuring the 

inclusion of high-quality research. Additionally, moderate 

credibility sources like conference proceedings were 

carefully evaluated for their methodological rigor, 

providing a diverse body of literature while maintaining 

high standards of quality. 

Literature Mapping Table 
Study Focus Area Methodology Key Findings 

Andersson & Titov (2014) Internet-based cognitive behavioral 

therapy (iCBT) 

Meta-analysis Demonstrated effectiveness of iCBT in treating 

anxiety and depression. 

Firth et al. (2017) Mobile applications for mental 
health 

Systematic review Found mobile apps effective in reducing symptoms 
of anxiety, depression, and stress. 

Higgins et al. (2023) AI & ML in mental health 

diagnostics 

Integrative review AI and ML improve mental health diagnostics and 

treatment precision. 

Shi et al. (2020) Blockchain in healthcare Survey Blockchain enhances data security and patient 

confidentiality. 

Saeed et al. (2022) Blockchain and privacy in mental 

health 

Systematic review Identified the potential of blockchain for secure 

electronic health records (EHRs). 

Han et al. (2023) Cloud computing in mental health Empirical study Cloud infrastructure improves scalability and remote 

mental health service delivery. 

Murdoch (2021) AI and data privacy Policy analysis Highlighted concerns over AI-driven privacy issues 

in mental healthcare. 

Zafar et al. (2024) AI in depression and anxiety 

diagnosis 

Literature review AI can significantly enhance early diagnosis and 

intervention strategies. 

Graham et al. (2019) AI for mental health Overview study AI-based systems enhance clinical decision-making 

in mental health treatment. 

Rollwage et al. (2022) Conversational AI in therapy Experimental study AI chatbots improve recovery rates in mental health 

patients. 
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Results 

The findings of this study reveal that the integration of 

Artificial Intelligence (AI), Machine Learning (ML), 

Blockchain, and Cloud Computing in mental health care 

holds significant promise, although notable challenges 

persist. Surveys conducted with mental health 

professionals, patients, and technology experts indicate 

strong support for these technologies, with 78% of 

respondents acknowledging the benefits of AI and ML in 

improving mental health diagnostics and treatment. 

Furthermore, 65% of participants recognized the potential 

of Blockchain technology to enhance data security and 

patient confidentiality. 

However, several primary challenges were identified: 

• Data Privacy Concerns: 68% of respondents 

expressed worries regarding the privacy of 

sensitive patient information (Lustgarten et al., 

2020). 

• Investment Requirements: 55% of participants 

noted the need for substantial investment in 

infrastructure to support these technologies 

(Cresswell et al., 2022). 

• Digital Literacy: 47% highlighted low digital 

literacy among both healthcare providers and 

patients as a significant barrier to technology 

adoption (Camacho & Torous, 2023). 

Adoption rates for these technologies varied, with AI and 

ML being the most commonly adopted (45%), followed by 

Cloud Computing (35%) and Blockchain (25%) (Han et al., 

2023). 

Qualitative data collected from interviews provided deeper 

insights into stakeholders' perceptions. Participants 

expressed optimism about the potential of AI and ML to 

deliver personalized mental health care through data-driven 

insights and predictive analytics. Blockchain was praised 

for its ability to secure patient data and ensure 

transparency, while Cloud Computing was recognized for 

facilitating scalable and accessible mental health services. 

Despite these positive outlooks, stakeholders frequently 

mentioned challenges such as data privacy concerns, 

integration complexity, and the necessity for extensive 

training and education. They also emphasized the 

importance of reliable internet connectivity and consistent 

power supply, particularly in rural areas, as critical factors 

for successful implementation (Connolly et al., 2021). 

While the integration of advanced technologies in mental 

health care presents significant advantages, addressing the 

identified challenges is crucial for realizing their full 

potential. Many stakeholders-maintained optimism that 

with appropriate investment and collaboration, the benefits 

could significantly outweigh the obstacles (Balcombe, 

2023). 

 

Discussion 

The findings of this study provide substantial corroboration 

for existing literature on the integration of AI, ML, 

Blockchain, and Cloud Computing in mental health care. 

The perspective that these technologies can enhance 

diagnostic accuracy and personalize treatment plans aligns 

with previous studies, such as those conducted by Higgins 

et al. (2023), which highlighted the transformative potential 

of digital technologies in improving mental health services. 

The enthusiasm expressed by survey respondents regarding 

the benefits of AI and ML in mental health diagnostics 

resonates with findings from various research efforts that 

advocate for the utilization of advanced algorithms in 

clinical settings. This illustrates a growing consensus in the 

field regarding the efficacy of these technologies in 

delivering personalized mental health care. Moreover, the 

recognition of Blockchain technology's ability to bolster 

data security and patient confidentiality echoes previous 

studies, such as those by Saeed et al. (2022), who noted the 

importance of data security when integrating technological 

solutions in healthcare. This added layer of trust is 

fundamental for fostering patient engagement and 

compliance with digital mental health interventions. 

However, the challenges identified particularly concerning 

data privacy, the need for substantial investment, and low 

digital literacy are consistent with concerns raised by 

Camacho and Torous (2023) and Murdoch (2021). These 

challenges highlight an urgent need for comprehensive 

strategies to address these barriers in order to realize the 

full potential of technological integration in mental health 

care. 

 

Conclusion 

This research underscores the transformative potential of 

integrating Artificial Intelligence (AI), Machine Learning 

(ML), Blockchain, and Cloud Computing into mental 

health care. These advanced technologies hold significant 

promise in enhancing the accuracy of diagnoses, 

personalizing treatment plans, and ensuring secure data 

management (Balcombe, 2023). The study findings reveal 

that mental health professionals, patients, and technology 

experts generally recognize the benefits of these 

technologies. AI and ML can revolutionize mental health 

diagnostics and treatment through data-driven insights and 

predictive analytics (Thieme, Belgrave, and Doherty, 

2020), while Blockchain offers a robust solution for 

securing patient data and ensuring transparency (Ettaloui, 

Arezki, and Gadi, 2023). Cloud computing provides 

scalable and accessible platforms for deploying these 

technologies, making mental health services more widely 

available (Cresswell et al., 2022), (Shehzad, 2023). 

However, the study also highlights several critical 

challenges that must be addressed to fully realize the 

benefits of these technologies. Data privacy concerns are 

paramount, particularly given the sensitivity of mental 

health data (Grover et al., 2020), (Iwaya et al., 2023), 

(Schwarz et al., 2021). While Blockchain technology can 

mitigate some of these concerns, its implementation 

requires substantial investment in infrastructure and 

training (Graham et al., 2019). Digital literacy is another 

significant barrier. Both healthcare providers and patients 

need to be educated on effectively using these technologies 

to maximize their potential (Kuek and Hakkennes, 2020). 

Infrastructure challenges, especially in rural areas, also 

need to be addressed. Reliable internet connectivity and 

consistent power supply are essential for the effective 

deployment of these technologies (Connolly et al., 2021). 

Addressing these challenges will require robust strategies 

and interdisciplinary collaboration among technologists, 

healthcare professionals, and policymakers. Enhancing data 

privacy measures, improving digital literacy, and investing 
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in infrastructure are critical areas that need attention ( 

Božić and Poola, 2023). Future research should focus on 

developing and evaluating these strategies to ensure the 

effective integration of AI, ML, Blockchain, and Cloud 

Computing into mental health care systems (Cross et al., 

2023). The potential of these technologies to revolutionize 

mental health care is immense. By overcoming the 

identified barriers, we can harness their power to provide 

more accurate diagnoses, personalized treatment plans, and 

secure data management, ultimately improving mental 

health outcomes (Thieme et al., 2022). This study provides 

a comprehensive overview of the current state of these 

technologies in mental health care and highlights the need 

for continued research and investment to fully realize their 

potential. 

In conclusion, while the integration of AI, ML, Blockchain, 

and Cloud Computing in mental health care presents 

significant opportunities, it also poses considerable 

challenges. Addressing these challenges through targeted 

research and strategic investment will be crucial in 

leveraging these technologies to improve mental health 

care (Higgins et al., 2023). The future of mental health care 

lies in the successful integration of these advanced 

technologies, paving the way for more effective, efficient, 

and accessible mental health services (Kashyap et al., 

2021). 
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