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Abstract:  In light of the quick increase in mental health concerns, alongside academic stressors, social 

problems, and in the last couple of years global disasters, there is now a need for digitally enabled 

interventions as complementary solutions to traditional therapeutic approaches. This survey will look at the 

contribution of machine learning in the domain of mental health interventions through user customized 

support, predictive/feedback, and engaging evidence-based modalities. This survey will examine current 

practices, empirical patterns of mental health information, and emergent practices around sentiment analysis 

and anomaly detection. This survey will also demonstrate avenues for a holistic roadmap for researchers and 

developers to create better and more efficient scalable mental health provisions, with through the application 

of contemporary empirical research, complemented by ethical considerations and clinical impact about data 

matters and clinical effectiveness. 

 

Index Terms - Mental Health, Machine Learning, Personalized support, Digital Health, Customized 

Support. 

I. INTRODUCTION 

1.1 Background and Context: 

Over the past couple of decades, there has been a troubling rise in mental health disorders such as 

anxiety, depression, stress, and social withdrawal, as documented in multiple youth mental health studies 

(e.g., WHO, 2022). The rise is particularly apparent among youth who are challenged to find balance 

under extreme academic pressures, social challenges, and rapid technological change. Mental health 

disorders now affect 10-20% of youth worldwide, with the World Health Organization (WHO) estimating 

that half of those deal with these disorders by age 14. Reports in India estimate that more than 57.6 million 

people experience a variety of mental health issues. This is a significant, crucial public health issue in 

India and threatens personal, academic and economic productivity. In the US, similar issues can be found, 

with the Centers for Disease Control and Prevention (CDC) estimating that 1 in 5 adults will experience 

a mental illness each year. The rise of mental health issues requires attention and call for innovative 

solutions to complement traditional mental health services. 

 

1.2 The Evolution of Digital Mental Health: 

Over the past 10 years, digital technologies have been increasingly utilized to address the disparity 

between the significant demand for mental health services and the limited and uneven footprint of 

traditional services. Mental health apps such as Headspace, Calm, and Talkspace have emerged as popular 

options, offering a plethora of alternatives ranging from guided meditation and Cognitive Behavioral 

Therapy (CBT) activities to teletherapy. These digital mental health alternative interventions offer 

immediate, accessible, and generally low-cost mental health support to a wide audience. While apps have 

increased access to mental health care, many apps face challenges in sustaining user engagement over 

time, offering truly personalized experiences, and addressing privacy concerns surrounding sensitive 
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health data. There are a few applications that offer personalized responses; and there are privacy and 

security concerns regarding sensitive health data. 

 

1.3 The Role of Machine Learning in Transforming Mental Health Care: 

Machine learning (ML) is an artificial intelligence (AI) approach concerned with designing algorithms 

to learn from and make predictions based on data. These algorithms can extract meaningful insights from 

complex behavioral data, detect subtle patterns, and learn from an individual's needs over time, which is 

especially relevant to mental health care, in that early detection and personalized intervention can lead to 

meaningful treatment improvements. ML-based techniques can enable real-time assessment of behaviors, 

sentiment analysis, and predictive analytics that can be used to identify early signs of mental health crises. 

When applying advanced analytical techniques into existing digital mental health applications, it can allow 

for dynamic, user-specific interventions, which may reduce time to intervention and user satisfaction 

overall. 

 

 

1.4 Survey Purpose and Objectives: 

This survey is focused on providing a comprehensive examination of the integration of machine 

learning in mental health settings. The review paper not only examines existing applications and research 

and evaluation but also considers important methodologies associated with the ML-based systems used in 

mental health. The objectives of the survey are: To assess how effective the use of ML techniques may be 

in facilitating positive user engagement and early intervention. To analyze empirical evidence and case 

studies that identify the benefits and challenges of existing ML implementations. To identify ethical, 

privacy, and related data security concerns with working with machine learning in sensitive health 

settings. To identify future research, and technology opportunities that will enhance digital mental health 

services. 

 

1.5 Importance of the Research: 

Applying machine learning in mental health programs is not simply a technological improvement, it 

might be a change agent in public health. Machine learning (ML) offers personalized, scalable, and 

proactive mental health care options that may help alleviate some of the growing pressures on traditional 

health care systems, especially in areas with limited access to providers. In addition, technology-facilitated 

utilization may help to reduce stigma when seeking mental health care, which may help make traditional 

support more accessible. This survey provides important insights for research, clinicians/developers, or 

both to advance the digital mental health space with intelligent, data-informed applications with 

measurable impact. 

 

II. IMPORTANCE OF TECHNOLOGY 

The landscape of mental health care has been transformed through the advent of digital technology, 

enabling treatments that are accessible, efficient, and customizable to meet the needs of a diverse public. 

With increasing connectedness in the contemporary world, technology serves a number of critical functions 

in the delivery of mental health services, creating a more efficient pathway between traditional modes of 

care and the current values and preferences of users. 

 

2.1 Improving Accessibility and Personalization 

Present mental health apps are using technology to collect and process massive amounts of data often 

obtained from self-report questionnaires, wearables, or interaction logs to provide personalized 

recommendations. For example, algorithms can detect changes which may be too subtle to easily notice 

and thereby provide timely intervention and reduce the time between symptom onset and care. 

 

2.2 Real-Time Monitoring and Early Intervention  

Real-time data analytics allows applications to track user mood and behavior continuously. Research 

indicates that early intervention initiated by detection of an abnormality in user involvement can lessen 

the severity of a mental health episode. This is particularly important for students, who may experience 

sudden shifts in stress and anxiety during academic periods. 
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2.3 Scalability and Cost-Efficiency 

Unlike traditional in-person therapy, digital platforms offer scalable solutions that can be delivered at 

lower cost. Machine learning not only supports individualized care but also enhances scalability by 

automating many aspects of monitoring and intervention, thereby broadening access to mental health 

support.  

 

2.4 Integration with Modern Technology and Emerging Trends 

Modern technology reaches further than smartphones and computers, integrating with multiple devices 

to support the user experience. For example, wearable technologies, such as smartwatch and fitness 

trackers, can constantly track the user's physiological data such as heart rate, sleep patterns, and level of 

activity related to an individual’s mental health. This allows the user to have a multi-dimensional health 

profile comprised of their subjective self-reports and objective physiological data, which can help improve 

the accuracy of mental health evaluations. 

 

On a further note, emerging trends in virtual and augmented realities (VR/AR) are starting to affect 

mental health care. Some of the applications of these technologies involve therapeutic events, such as 

exposure therapy for anxiety disorders, that allow the user to face their fears in a safe and controlled 

environment. To another degree, AI-based chatbots and virtual therapists offer conversational type support 

that can help reduce isolation and provide supportive assistance during stressful times. 

 

III. LITERATURE REVIEW 

 

What is Machine Learning? 

Machine Learning forms a sub discipline of Artificial Intelligence and a more general type of computation 

where programs can be written to automatically improve their performance by learning from data. It is an 

effective tool in many fields especially in healthcare where identifying complex relationships in high-

dimensional data is useful. Some key techniques include:  

 Supervised Learning: Models are built and tested on data sets that come with labels. In predicting the 

achievement of mental health goals, for instance, depression models could be built around the past 

endorsement of mood reports.  

 Unsupervised Learning: Viewing some data as an unordered collection of objects, this type of learning 

attempts to find patterns and structure within the data. Grouping patterns of user behavior or sentiment 

is one of them.  

 Deep Learning: Deep neural networks can be used to analyze non-sequential data such as images, 

audio, and text as they incorporate a multitude of neural networks. It has been used widely to analyze 

sentiments in textual data and recognition of emotions in videos.  

 

 Natural Language Processing (NLP): NLP unlocks new possibilities for computers to reason and 

comprehend human language. This makes it possible to analyze user engagement with the chatbot and 

allow the system to detect sentiment as well as emotional state. 

 

To solve various problems in mental health, machine learning is incorporated in the following ways:  

 Analyzing Emotion and Sentiment: Through the use of facial recognition and text-based sentiment 
analysis, automated programs can pick up on small details that signify changes to a user’s emotional 
spectrum. For instance, Therapily utilizes these techniques to give users feedback instantly.     

 Predictive Analytics: ML models use self-reported moods and user engagement history to analyze 
and predict possible mental health crises. Such advanced predictive capabilities enable proactive 
measures.     
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 Personalized Recommendations: Adaptive models combine different coping strategies with 

therapeutic interventions based on constant analysis of user behavior. Enhanced personalization 

increases user engagement and improves their health outcomes. 

 A number of recently published surveys have examined the likely use of both AI and ML in mental 
health care applications:  

 Interviews by Lim et al. (2022) and Iyortsuun et al. (2023) feature ML-integrated applications and cite 
improvements in user experience, engagement, and communication responsiveness, but point out 
issues like data security and insufficient clinical validation as hurdles.  

 Critical assessments often neglect to mention that pre-existing ML models have a wide range of flaws, 
such as algorithmic bias that stems from the unrepresentative training datasets. Such conclusions 
suggest how important it is to widen the scope of data that is collected and constantly improve existing 
ML algorithm models.  

 The emerging literature observes that while ML adoption is high for mental health interventions, 
effective implementation needs to mitigate deeply rooted technical, ethical, logistical, and other issues. 

 In the Indian context, platforms like Wysa and YourDOST have gained traction by offering 
conversational AI for mental health support. These systems demonstrate the potential of culturally 
sensitive, accessible, and scalable mental health care rooted in machine learning. 
 

IV. EXISTING SURVEYS 

4.1 Strengths and Weaknesses  

Numerous existing digital mental health platforms have made tremendous progress with the use of 

machine learning (ML) techniques. Nonetheless, some strengths and weaknesses are clear:  

 Strengths:  

o Improved Analytics: Several systems have implemented ML algorithms to analyze behavioral data. 

For instance, Bhatnagar et al. (2023) reported that their Random Forest model for anxiety detection 

achieved an F1-score of 0.87, outperforming SVM by 12% in their dataset.  

o Constant Surveillance: Some applications go above and beyond by continuously monitoring people 

and providing necessary alerts for intervention when the need arises.  

o Reduced Costs: The automation saves many processes from manual inputs, hence the scalability and 

affordability of these applications is improved.  

 Weaknesses: 

o User Participation: Although the analytics seem promising, many of the platforms fail to retain user 

engagement for long periods because of unchanging interfaces along with minimal content updates.  

o Customization Limitations: Even though ML has the capability to customize tailored supports, 

many systems are unable to adapt fast enough to the changing needs of users.  

o Security Issues: Users still raise issues related to data leaks and sharing information with third parties 

which decreases the security level of these applications and services.  

o Clinical Support: Many ML-based applications do not undergo proper and adequate clinical trials, 

which lowers their credibility and adoption in use. 

learning -enabled mental wellbeing support that is more interactive and engaging to user 
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4.2 Case Studies and Comparative Analyses 

The outlined case studies showcase the nuanced variations among the systems, reflecting their practical 

applications: 

 Therapily: Employs emotion recognition and uses NLP techniques to evaluate user output. Users 

self-report heightened self-comprehension and satisfaction as noted during comparative analysis 

owing to the intra-session emotional feedback. 

 Youper: Combines automated chatbot services with a responsive educational technique to provide 

personalized coping approaches. Results collected from real-life settings demonstrated positive 

outcomes with reduction of anxiety and stress symptoms for many users. 

 Traditional Systems vs. ML Enhanced Systems: Studies that attempt to evaluate the traditional 

digital methods of treatment and those enhanced with machine learning often present more 

favorable levels of engagement and forecasting of mental health emergencies with the latter. 

Nonetheless, these systems are more complex, demanding advanced technology infrastructure, and 

struggle more with issues of data security, privacy, and algorithmic discrimination. 

The highlighted case studies demonstrate both the potency and the limitations of ML-platforms. 

 

4.3 Empirical Studies 

Research has started to prove the application of ML in the mental health field is useful for: 

 Predictive Accuracy: Research which included multimodal data (e.g., text, voice, and total body 

sensors) achieved predictive accuracy improvements of up to 30% over models using a single data 

source. Such enhancement is important for timely detection and intervention. 

 User Engagement: Research with users of various backgrounds including the one with 500 

undergraduate students, shows that platforms featuring adaptive learning models retain users about 

25% longer than those offering content with no variation. 

Undoubtedly, longitudinal studies have reported enhanced mental health outcomes (e.g., lower levels of 

depression and anxiety) of users engaging with ML-powered applications, thereby reinforcing the clinical 

relevance of these systems. 

 

4.4 Elaborate Case Studies 

Case Study: Therapily  

Objective: This initiative seeks to understand machine learning used for real time emotion recognition 

in facial analysis and natural language processing.  

Methods: The system has a real time data collection tool from user interactions to identify changes in 

emotional state, and allows for the automation of alerts and recommendations for actions to take.  

Outcomes: Users reported greater awareness of emotional state, and a greater sense of self-efficacy 

with the agency to access mental health supports. Importance of this finding: These findings suggest that 

mechanisms that provide real time feedback may be worthwhile in increasing self-awareness and timely 

intervention, and potentially prevention for greater development of mental health problems.  

 

Case Study: Youper 

Objective: The case study seeks to offer a personalized and real time mental health support as a chatbot 

that is in a live dialogue with the user.  

Methods: The chatbot analyzes the written conversation, and suggests personalized coping ideas. 

Outcomes: Over three months, users reported a significant decrease in stress and anxiety and improved 

mental wellness. Importance of this finding: This suggests that chatbot intervention, in the form of 

machine learning has the capacity to provide meaningful personalized mental health support to large user 

populations. 

 

V. DESIGN CONSIDERATIONS 

5.1 Background and Context: 

The future of machine learning in mental health rests on the synthesis of diverse data types: 

 Multimodal Synthesis: Future applications will integrate self-reported data about mental health 

symptoms, alongside heart rate and sleep data available from wearables, which together can provide 

richer, multi-dimensional perspectives on mental health. 

 Big Data Technologies: New big data technologies will help stitch-together larger data sets into user-

friendly analytical and predictive models that are even more accurate and generalizable.  
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5.2 Gamification and Engagement 

 Gamified Experiences: Alleviating harm when measuring mental health symptoms can be made into 

a more exciting experience, and response rates will likely improve if engaging elements - such as 

badges earned, wellness streaks, games for insight with interactive elements such as avatars, digital 

companions, or storyline-based engagement - are added to the existing forms used to capture 

symptoms and measure illness symptoms and functioning. 

 Behavioral Incentives: Gamification with accompanying rewards and tracking of progress would 

likely spur treatment participation further through expected reinforcements. 

 

5.3 Social Networking and Community Support 

 Community Building: The addition of social networking would allow users to share experiences, 

provide each other support, and combat feelings of disconnection. 

 Group Interventions: Virtual group interventions and community challenges might further enhance 

the treatment effects of these applications. 

 

5.4 Ethical and Regulatory Considerations 

 Algorithmic Transparency: Future research will need to examine ways to make ML models more 

interpretable and transparent in order to instill users’ trust in these applications. 

 Data Protection: Compliance with GDPR, HIPAA, and other international data protection policies 

will need to remain a main focus. 

Bias Reduction: Efforts to ensure training data are diverse and representative will be imperative to 

limit algorithmic bias. 

 

VI. METHODOLOGICAL FRAMEWORK 

6.1 Data Aquisition 

 Data Sources: Data is gathered from self-report questionnaires, sensor input from physiological 

wearables, and user activity from online platforms. 

 Data Quality and Volume: The development of robust ML models requires access to high-quality, 

large-volume datasets that are both diverse and representative. The use of multimodal data improves 

accuracy in mental health measurement. 

 

6.2 Model Development and Training 

 Preprocessing: Data preprocessing, including normalization, outlier handling, and missing value 

treatment, is essential to ensure model robustness and reduce noise. 

 Feature Extraction: Feature extraction detecting the important features that relate to the mental health 

indicator, e.g. changes in mood, activity, and sentiment from language is crucial. 

 Training: Training of the models is achieved through supervised as well as unsupervised learning 

techniques to develop predictive models to predict mental health outcomes and potentially make 

intervention suggestions. 

 Validation: The models are validated through cross-validation approaches and, where applicable, 

external datasets and other clinically validated datasets to validate accuracy and mitigate bias. 

 

6.3 Implementation and Ongoing Learning 

The implementation stage creates a condition where the ML models remain effective over time: 

 Deployment: The models are deployed across the digital platforms where they automatically receive 

new data and revise their predictions. 

 Ongoing Improvement: Feedback loops and online learning paradigms are created to allow models 

to evolve and adapt to changing user behavior and use of interventions. 
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VII. LIMITATIONS AND CHALLENGES 

7.1 Data Privacy and Security Concerns Sensitive Nature of Data:  

Mental health data has a sensitive nature. In order to safeguard this data, advanced measures, such as 

encryption, anonymization, and secure storage, are required. While security measures are implemented, 

the risk of data breaches remains a concern, which requires an ongoing investment in robust cybersecurity 

practices.  

 

7.2 Clinical Validation and Effectiveness Limited Clinical Trials:  

A number of ML-based applications in the field of mental health have not gone through a rigorous set of 

clinical trials, raising concerns about its long-term effectiveness. A lack of clinical validation may 

contribute to the hesitance of clinical professionals using and adopting these new technologies, which 

poses a barrier to implementation and, in turn, hampers widespread utilization.  

7.3 Algorithmic Bias and Representativeness Impacts Diverse Populations:  

In many case, training datasets do not accurately represent the diversity of the population, leading to the 

potential for biased intervention outcomes. Ongoing monitoring and updating of algorithms will be a 

necessary process, along with the utilization of trainers and selection of a more diverse and representative 

dataset, in order to minimize and mitigate bias. 

 

  

7.4 User Engagement and Long-Term Sustainability Retention Challenges:  
User engagement over time is a challenge despite good initial engagement levels of use. Regularly replacing 

and adding content, interfaces that provide relevance is needed to ensure the application remains relevant and 

engaging for long term engagement. 

VIII. ETHICAL, PRIVACY AND SOCIAL CONSIDERATIONS 

8.1 Data Privacy and Security 

 Compliance with Legal Requirements: The application must adhere to international data protection 

laws, for example, the General Data Protection Regulation (GDPR) in the European Union and Health 

Insurance Portability and Accountability Act (HIPAA) in the U.S. 

 User Trust: Transparency regarding data policies and the reliability of security and data access 

procedures are critical for fostering and retaining user trust.  

 

8.2 Clinical Validation and Trustworthiness 

 Collaborate with Experts: Consulting with mental health professionals throughout the design and 

testing of the app can greatly enhance the clinical validation aspects.  

 Evidence-Based Practices: Using evidence-based practices and certification from organizations with 

experts in evidence-based practice can facilitate the trustworthiness of these applications. 

 

8.3 Algorithmic Bias 

 Diverse Data Sampling: Data collection efforts should be made to have diverse and representative 

samples of users included in training datasets.  

 Regular Auditing: The ML models need to have updated audits conducted on a regular basis to ensure 

fair and unbiased judgments over time. 

 

IX. CONCLUSION 

Our study confirms that machine learning application in mental health tools provides more than 

technical improvements because it brings meaningful progress to digital healthcare. ML-powered mental 

health applications deliver personalized, proactive care by leveraging sentiment analysis and real-time 

behavioral monitoring to enable timely intervention. The findings present evaluations from multiple 

sources and practical illustrations which prove the significant potential demonstrated by these emerging 

digital mental health technologies. Our team acknowledges the existence of significant obstacles that need 

resolution. Data security together with clinical accuracy and fairness and retention challenges exist to 

underline the fact that work remains extensive before completion.  

Minimal progress in solving these implementation hurdles guarantees proper execution of ethical 

and effective mental health care practices that employ ML technologies. Future research must emphasize 

http://www.ijcrt.org/


www.ijcrt.org                                                    © 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882 

IJCRT2506325 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org c831 
 

inclusive development and transparent testing along with technological progress because it will serve the 

various communities properly. The ultimate value of ML in mental health advances exists through 

expanded service accessibility along with improved treatment effectiveness and society-wide development 

of robust health and social welfare systems. 
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