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Abstract-- One of the main causes of disability in the globe is
mental health conditions including anxiety and depression.
Advances in artificial intelligence, machine learning, and
digital health technology are increasingly supporting early
detection and preventive mental healthcare measures. This
paper examines wearable sensors, social media analytics, and
electronic health records in predictive mental health systems.
Additionally investigated are digital therapeutic approaches
like teletherapy platforms, Al chatbots, and mobile health
apps. The study examines current research from 2019 to 2025
and emphasizes machine learning methods for early anxiety
and depression identification.

I. INTRODUCTION

Millions of people worldwide suffer from mental health
conditions like anxiety and depression. Improving
treatment outcomes requires early detection and preventive
intervention. Automated methods for predicting mental
health using behavioral data, such as social media activity,
wearable sensor data, and electronic health records, have
been made possible by artificial intelligence and machine
learning.

II. BACKGROUND OF DEPRESSION AND ANXIETY

Anxiety disorders include excessive worry and physical
symptoms, whereas depression is characterized by a
persistent sense of sadness and a loss of interest in
everyday activities. These conditions frequently coexist and
necessitate early detection techniques for successful
therapy.

III. MACHINE LEARNING APPROACHES FOR MENTAL
HEALTH DETECTION

Predicting mental health has been a common use for
machine learning algorithms like Naive Bayes, Random
Forest, Support Vector Machines, and deep learning
models. These models examine extensive datasets, such as
behavioral patterns and text from social media.

Table 1:
Comparison of Major Research Studies

Study Year | Dataset Algorith Accur

m acy
Lattie et 2019 | Online Statistic al | 78%
al. platform s | analysis
Kumar et 2020 | Survey Random 82%
al. dataset Forest
Chiu et al. 2021 Social Naive 84%

media text | Bayes

Govin 2022 Twitter SVM 85%
dasam y
et al.
Deshp 2023 | Instagram | Multimo 89%
ande et al. dal ML
Taous si 2025 Social RoBER 94%
etal. media Ta+

CNN-

LSTM
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Distribution of Machine Learning Algorithms in Mental Health Research
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Fig. 1. Distribution of Machine Learning Algorithms used in mental
health research.

IV. SOCIALMEDIA ANALYTICS FOR MENTAL HEALTH
DETECTION

An effective method for identifying psychological
distress is social media analytics. To determine mental

health risks, natural language processing techniques
examine sentiment, linguistic patterns, and posting
frequency.

Data Sources Used for Mental Health Prediction
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Fig. 2. Data sources used in predictive mental health systems.

V. ELECTRONIC HEALTH RECORDS AND PREDICTIVE
MODELING

Electronic health records have important clinical
information that can be used to predict mental health
problems. Models of machine learning that are trained on
HER data can find early signs of anxiety and depression.
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Table 2:
Technologies Used in Digital Mental Health Systems

S Application Examples
Mobile Health Mood tracking Woebot,
Apps and CBT Moodpath
therapy
Al Chatbots Mental health Wysa, Tess
counseling
Wearable Physiological Fitbit, Apple
Devices monitoring Watch
Social Media Behavior Twitter
Analytics analysis sentiment
analysis
Electronic Predictive Clinical ML
Health modeling systems
Records

VI. DIGITAL THERAPEUTIC INTERVENTIONS

More and more, digital therapeutic technologies are being
used to provide mental health care services that help people
stay healthy. Mood tracking, meditation exercises, and
cognitive behavioral therapy modules are some of the
features of mobile mental health apps.

Al-powered chatbots have also been made to give
psychological support through conversations in natural
language. These systems can evaluate mental health and
suggest personalized ways to deal with problems.

Research indicates that digital mental health
interventions can markedly enhance psychological well-
being and alleviate symptoms of depression and anxiety
[6], [14]. Wearable devices like smartwatches and fitness
trackers can keep track of things like sleep patterns, heart
rate variability, and physical activity levels, which could be
signs of mental distress.

VII. RESEARCH GAPS

Despite promising progress, predictive mental health
research still faces numerous challenges. Many machine
learning models are trained on small datasets that may not
accurately reflect the diversity of populations.
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We also need to be very careful about privacy and
ethical issues that come up when dealing with sensitive
mental health data. Researchers must ascertain that
predictive mental health systems adhere to data protection
regulations and ethical standards [15], [26].

Also, many Al-based mental health systems don't have
any clinical validation or studies that show how they work in
the real world. To make reliable and trustworthy predictive
mental health technologies, data scientists, psychologists,
and healthcare professionals need to work together.

VIII. FUTURE RESEARCH DIRECTIONS

Future studies should concentrate on creating
multimodal prediction models that incorporate data from
wearable sensors, social media analytics, and electronic
health records. Transparency and confidence in predictive
mental health systems can be enhanced by developments in
explainable AI. Another promising area of research is
personalized digital therapeutic platforms that modify
interventions according to individual behavioral patterns.
Another promising area of research is personalized digital
therapeutic platforms that modify interventions according
to individual behavioral patterns.

IX. CONCLUSION

Preventive mental healthcare augmented by artificial
intelligence and digital health technologies presents
significant prospects for the early identification of
depression and anxiety. Subsequent investigations ought to
concentrate on multimodal predictive models and the
ethical implementation of Al systems within healthcare.
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