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Abstract. Mental health disorders, especially those of depression, are
now a concern at the universal level which necessitates an approach for
early diagnosis and treatment options that are accessible and
technology-based. The paper presents a web-based depression screening
and support system that aims to provide its users with customized
mental health information through machine learning and artificial
intelligence (AI). The system uses several classification algorithms,
including Support Vector Machines (SVM), Random Forests, Decision
Trees, Gaussian Naive Bayes, and K-Nearest Neighbors (KNN), to
predict levels of depression from user answers to a standardized
questionnaire. By analyzing patterns in user responses, the system
incrementally increases the accuracy of the assessment of depression
severity.

Once the depression level has been established, the platform customizes
its suggestions through Gemini Al to include lifestyle changes,
psychotherapy exercises, physical activities, and nutrition tips that
benefit mental wellness. The system also contains yoga videos and
posts on mental health for wholesome support. A separate section caters
to those in need of more professional help through contact numbers of
health workers dealing with mental healthcare. The program aims to
connect technology with mental health care on an interactive level using
Al for the assessment and management of depression. It is considered to
be an easy-to-understand and accessible platform for those in need of
mental health support so that early intervention leads to a better well-
being.

Keywords: Depression Prediction, Machine Learning, Mental Health
Support, Support Vector Machines, Personalized Solutions, Early
Intervention.

1. Introduction

With millions of people globally suffering with depression, mental health is as a key
concern. As per the World Health Organization (WHO), depression is recognized as

one of the leading factors causing disability across the globe, and it increases the
overall burden of diseases. People suffering from depression are likely to encounter
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emotional, cognitive, and somatic problems that hamper their daily functioning.
Despite the increase in acknowledgment of mental health issues, effective treatment
continues to be difficult due to prevailing attitudes, insufficient resources, and poor
professional care. There is a new wave of technology-based solutions that are
providing automated, easy to use, and readily available methods for mental health
screening and these can go a long way in helping to solve this issue.

Historically speaking, a clinical diagnosis of depression relied on psychological
assessments performed by a mental health practitioner using standardized
psychometric evaluation instruments such as the BDI (Beck Depression Inventory) or
the PHQ-9 (Patient Health Questionnaire). Though good in their purposes, such
methods may be cumbersome, require specialized training, and may not always be
available to rural and underdeveloped places. Developments in machine learning
(ML) and artificial intelligence (Al) are creating more opportunities for innovating
and automating the diagnosis of depression, thus increasing the scale, efficiency, and
availability of mental health evaluations.

A web-oriented depression assessment and support system studied in this project
could couple different machine learning mechanisms to assess the severity of
depression from user input to the structured questionnaire. These algorithms include
Support Vector Machine (SVM), Random Forest, Decision Tree, Gaussian Naive
Bayes, and K-Nearest Neighbors (KNN), allowing the analysis of user input for the
classification of levels of depression. The use of combined techniques increases the
accuracy and reliability of assessing depression to identify some tangible evidence of
a user's mental health status without immediately consulting a professional.

After determining the level of depression in a user, this is sent to the Gemini Al API
to produce relevant recommendations to improve mental health, catering to the
individual's necessities, including recommendations for lifestyle changes and
therapies, exercises, and diet suggestions related to the individual's condition. Most
importantly, Al-generated recommendations follow the premise that individuals will
receive research-supported and practical tools from trusted mental health sources to
enable proactive management of their well-being.

Other than the assessment abilities, the platform comes loaded with audio-video
resources that further the cause of mental health care. There are excellent stress-relief
video sessions with selected yoga practices that bring mental clarity to the user.
Besides, research articles recommended by the doctor covering mental health
awareness, coping strategies, and self-care practices stimulate and support the causes
of the environment in providing users with the knowledge and tools necessary to
facilitate problem-solving.

The system basically features a subsector that provides contact information for the
qualified mental health professionals who can be contacted to render professional
services for those individuals who may require urgent assistance. This is intended for
helping people experiencing more severe symptoms of depression or for those
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needing expert guidance to reach the professionals to get timely help and treatment
intervention. Extending the domain from Al assessment to professional healthcare
will act as a bridge connecting modern technology to traditional mental healthcare.
Faster acceptance of digitalized health solutions would surely indicate that an
expanding need arises for Al-driven mental health assessment applications.
Advancements in NLP (Natural Language Processing), ML (Machine Learning) and
Analytics driven by Al are becoming more rapid and opening the way to the broader
use of all such technologies in mental health applications. This perfect system adds to
the trend, illustrative of ways in which Al and ML can be utilized to improve access
to mental health, reduce pressure on health professionals, and stimulate early
intervention.

The study aims to build an interactive and intelligent depression assessment and
support system powered by Al that allows users to evaluate mental health at their own
convenience. Besides, it would help raise mental health awareness by providing
individualized recommendations and support resources in overall well-being. By
including various machine learning models, Al-enabled suggestion mechanisms, and
expert consultation features, the system tries to make a holistic and practical mental
health support system.

Overall, the emerging indication in this research is the increasing demand for Al-
enabled solutions in mental health and their potential role in dealing with the present
global mental health crisis. The system proposed would therefore be an easily
accessible, user-friendly, and effective tool for assessing and managing depression.
The system empowers the person to take the proactive steps toward his or her mental
well-being, along with enabling professional intervention, when necessary, with all its
modern machineries including machine learning models, Al-based recommendations,
and multimedia resources.

2. Literature Review

In recent years, a lot of work has been done regarding integration of machine learning
into mental health evaluation. Various studies have thus proved the applications of
these learning algorithms in predicting depression and other mental health disorders.
Pininty (2023)[1] has studied the application of machine learning models in predicting
depression and shown the superiority of Support Vector Machine (SVM) in
classifying mental health conditions. The study suggests that the abilities of machine
learning algorithms can be harnessed in the analysis of questionnaires and the
classification of individuals into different depression categories.

Sharif et al. (2022)[2] presented their work on the machine learning techniques used
for the prediction of depression comparing different approaches, including Random
Forest, Decision Tree, and K-Nearest Neighbors (KNN). They concluded that
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ensemble techniques and a hybrid approach were superior in prediction accuracy and
robustness for depression classification.

Farooq et al. (2022)[3] employed a clinical questionnaire-based approach using
machine learning for the prediction of depression. They stressed the significance of
structured assessment and illustrated the efficacy of Gaussian Naive Bayes and
Decision Trees in identifying depressive symptoms.

De Souza Filho et al. (2021)[4] considered screening for depression under primary
care. Their research showed the potentiality of Al-assisted tools for healthcare
professionals in detecting depression at early stages, thereby reducing the load on
mental health services.

Haq et al. (2024)[5] Formulate a dynamic, adaptive machine-learning framework to
detect depression with an underpinning premise to the dynamic capable Al models
itself in real-time application and personalized mental health-related suggestions.
Bhadra & Kumar (2022)[6] prepared a systematic review on diagnosis of depression
using machine learning techniques. The exploration summarized all existing
approaches and pointed towards future research directions like improved model
interpretability and reduction of bias from mental health data sets.

On the contrary, Aleem et al. (2022)[7] described the role of machine learning
algorithms in depression detection and thoroughly outline various advantages to be
received from deep learning models and Al-based solutions for mental health
applications.

Next are Zaghloul et al. (2024)[8], which focused on deep learning algorithms for
depression detection. The outcome thus indicated that modern neural networks can
extract features and classify more efficiently than the normal ML algorithms.
AlSagri&Ykhlef (2021)[9] presented an approach to depression detection using
machine learning based on social media. The assessment of mental health by
utilization of user-generated data in comparison with activity patterns could be a
viable field of research based on their findings.

Choudhury and others (2021)[10] outline a recent study on ML methods using
different functions applied to depression predictions in undergraduate students,
stressing an urgent need for effective early interventions at the school level.

When put together, these studies point toward a long way toward successful
implementation of the machine learning paradigm in detecting depression. Building
upon these studies, the proposed architecture of this work attempted to sync and
maximize several ML models and recommendations, hoping to make mental health
assessments more accurate and accessible.
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3. Comparison Table.

Tablel .Comparison Table.

Authors | Conferen | Date | Technique Advantages Remarks
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1
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A Zorto, | Conferenc Tree, (95.66%) requires
AT eon LGBMClassi | using real-world
Kareem, | Innovatio fier Decision Tree | validation
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Farooq, KNN, validated for | diverse
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S Khalid sensitivity
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specificity
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Khaled, | Intelligent Logistic with a data
R Systems Regression, website
Elgohar SVC
y
H IEICE 2021 | Machine High Effective
AlSagri, | Transactio learning on accuracy by for early
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Ykhlef | Informati content and n using

on and activity social

Systems features media
A IEEE 2019 | Random Moderate Highlights
Choudh | Region 10 Forest accuracy mental
ury, Symposiu (75%), fewer | health
MRH m false crisis
Khan, (TENSY negatives among
NZ MP) youth
Nahim
et al.

4. Proposed Model/ Methodology

The proposed system is basically a web-based application that involves machine
learning and artificial intelligence in the assessment and management of depression.
Its methodology involves several stages, including data collection, pre-processing,
model training, predicting, Al recommendations, and system integration. The
application works through a pipeline with details from filling up a questionnaire-
based response for training and testing of machine learning models, implementation
of various classification algorithms into depression-level prediction, the use of a
trained model to classify user responses into predestined classes, encouraging a tailor-
made Gemina Al API, to generate mental health suggestions, and a user interface for
easy interaction.

Data to the system has been collected through a structured questionnaire designed to
assess the mental health status of the respondents. It contains a dataset of responses
that have been tagged with associated depression levels such as mild, moderate, and
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severe. The preprocessing of the data includes cleaning, which involves dealing with
inconsistencies and values lost; feature engineering, which will help to select
pertinent attributes for optimum model performance; normalization that scales data
and improves model accuracy; and train-test split that divides data into training-set
and testing-set using an 80-20 ratio for evaluating model generalization.

The system employs multiple machine learning algorithms to predict the levels of
depression associated with an individual, making it robust enough for a comparative
analysis of results. The participating models include Support Vector Machine (SVM),
which performs well in high-dimensional spaces for classifying; Random Forest,
which is an ensemble approach for refining the prediction accuracy using more than
one decision tree; Decision Tree, which is the most straightforward approach to have
a feel of the classification path; and Gaussian Naive Bayes, which is more appropriate
for the probabilistic classification aspect using feature distributions; plus K-Nearest
Neighbors (KNN), which performs the classification for new instances by virtue of
their likeness to existing cases. All those under consideration use training and test
data, and hyperparameter tuning is also done to optimize accuracy.

Once user responses are received by the system, the input data goes through
processing and would make use of trained machine learning models to classify
depression levels as Normal, Mild, Moderate, or Severe. This is the best performing
model on the basis of certain evaluation criteria: accuracy, precision, recall, F1 score.
Determined by the proportion of depression, all follow-up assessment will point to a
link to the Gemini AI API, which will offer an individualized mental health
recommendation for the end user. Most certainly, it will be the discovery of the
condition that will inform various lifestyle changes, such as stress management
techniques, sleep hygiene, mindfulness practices, and therapy activities like as
cognitive behavioral therapy (CBT) techniques, journaling, and physical exercises
such as yoga and aerobic workouts that are aiding in fitness for mental well-being.
Last but not least, dietary advice containing nutritional suggestions that promote a
better mood and wellbeing.
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Web-Based Depression Assessment and Management System
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Fig 1. Proposed Model

To ensure all-rounded mental health care, the system comprises yoga and meditation
videos that provide curated multimedia resources for relaxation and emotional well-
being; informational articles that impart scientific and psychological insights into the
readers regarding mental health; and contact with the doctor under a dedicated section
that gives entry to mental health professionals for any user who might require further
assistance. This system is Flask-based web application deployment integrating
machine learning models and Al-driven recommendations. The backend has been
developed using Python as its programming language, together with Flask framework
for developing and deployment of models and integration with APIs, while frontend
employs HTML, CSS, and JavaScript for users' interaction. Machine learning models
are trained using scikit-learn and integrated with the backend for real-time
predictions. API integration is achieved through Gemini Al API for Al-based
recommendations.

5. Results and Discussions.

The ML models were evaluated on a dataset of 2000 responses based on accuracy,
precision, recall, and F1-score to estimate their effectiveness to classify depression
levels (Normal, Mild, Moderate, Severe), achieving the following results:
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Accuracy Comparison of Machine Learning Models

Random Forest

mulliple

Instance-based learning
algorithm

Logistic
Regression

| mi

Fig 2. Results.

Hyperparameter tuning for kernel functions in SVM, the number of trees in Random
Forest, and k-values in KNN was performed to enhance model efficiency.
Comparative analysis demonstrates that SVM outperforms others due to its robustness
with smaller datasets. User feedback from a pilot study confirmed the system's
efficacy in providing accurate predictions and actionable insights, making it the best
model for deployment.
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Fig 3. ROC.
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Confusion Matrix for SVM Model
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Fig 4. Confusion Matrix.

User Interaction and System Efficiency

Web Application offers a user-friendly interface for individuals to analyze their
mental health by attempting a simple structured questionnaire. The 80:20 train-test
split utilization ensures that the models has generalized the results effectively, by
minimizing the risk of overfitting.

By the Gemini Al API, the categorized user is directed to personalized suggestions,
Including various lifestyle modifications. Also suggests therapy-related activities like
Cognitive Behavioral Therapy (CBT).

6. Future Scope.

The future enhancements in the project titled “Mental Health Tracker — Al Enabled
Depression Level Detector.” Holds some upcoming possibilities.

One of the promising direction is integrating IoT devices like wearable sensors to
track physiological signals—heart rate, sleep patterns, and activity levels—providing
a more holistic view of mental health.

Deep learning techniques, including Convolutional Neural Networks (CNNs) and
Recurrent Neural Networks (RNNs), can be helpful in analysis of processing the
unstructured data, including images, voice recordings, and social media interactions.
Also, we can make the system adaptable/ friendly with different languages and
cultures, Making it more inclusive and effective.

Real-time monitoring through mobile apps or chatbots can provide immediate
assistance and intervention.

Other to depression, this technology could evolve into a comprehensive mental health
platform, identifying and managing conditions like anxiety and bipolar disorder,
ultimately transforming further innovations in digital healthcare solutions.

1N
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7. Conclusion.

This study highlights the potential of machine learning in depression detection,
achieving high accuracy and user engagement by leveraging models like Logistic
Regression, SVM, and Decision Trees. The system not only provides accurate
predictions of depression severity based on PHQ-9 responses and behavioural data but
also enhances user experience by offering personalized resources. By suggesting
tailored interventions such as meditation videos, articles, and links to mental health
support services, the system facilitates early intervention and empowers users to take
proactive steps in managing their mental health. The ability to offer actionable
insights ensures users receive the support they need based on their unique mental
health status, thus improving overall mental well-being.

Moving forward, future versions of the system aim to incorporate additional data
sources, such as social media activity and sensor data, to refine predictions and
improve the accuracy of depression assessments.Expanding the functionalities to
include features like real-time monitoring, personalized mental health plans, and
integration with mental health professionals could provide a more holistic approach to
mental health care. Ultimately, the goal is to develop a comprehensive mental health
management system that provides users with continuous, personalized support,
helping to reduce the stigma around mental health and encourage users to seek timely
intervention when necessary.
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