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ABSTRACT

Suicide, particularly among  young
individuals, has become a critical global
concern, with increasing rates posing a
challenge to mental health professionals and
society at large. Understanding the underlying
factors and early waming signs of suicidal
ideation is vital for effective prevention. In the
digital age, social media platforms serve as an
outlet for users to express their thoughts,
emotions, and daily activities, offering
valuable insights into their mental well-being.
This study explores the use of Artificial
Intelligence (Al), Machine Learning (ML) and
Natural Language Toolkit (NLTK) techniques
to analyze social media content for detecting
signs of depression and potential suicidal
tendencies. By examining patterns in users
posts, the research aims to identify indicators
of emotional distress and predict suicidal risk
with greater accuracy. The findings reveal a
between

strong  correlation depressive
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expressions on social media and suicidal
ideation, highlighting the feasibility of early
detection through online behavior analysis.
This research contributes to the development
of proactive suicide prevention strategies,
emphasizing the potential of Al-driven social
media monitoring tools to support at-risk

individuals and reduce suicide rates.

Key words: Suicide detection, Depression
classification, social media analysis, Suicidal
ideation, Artificial intelligence, Machine
leaming, Natural language processing, Text

mining, Emotional analysis, Risk prediction

1. Introduction

Suicide has emerged as a major public
health concern worldwide, particularly
among young individuals. The increasing
prevalence of mental health issues such as

depression, anxiety, and emotional distress
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has made early detection and prevention
more important than ever. Traditional
methods of identifying individuals at risk
often rely on clinical interviews and self-
reported assessments, which may not
always capture early warning signs
effectively. In many cases, individuals do
not openly communicate their struggles,
making it difficult for mental health

professionals to intervene at the right time.

With the rapid growth of digital
communication, social media platforms
have become a significant space where
individuals  express their thoughts,
emotions, and personal experiences. These
platforms provide a continuous stream of
user-generated content that can reflect
emotional states and behavioral patterns.
This presents an opportunity to use
advanced technologies such as Artificial
Intelligence (AI) and Machine Learning
(ML) to analyze such data and identify

signs of psychological distress.

Natural Language Processing (NLP),
particularly using tools like Natural
Language Toolkit (NLTK), enables the
extraction of meaningful insights from
textual data. By analyzing linguistic
patterns, sentiment, and emotional tone, it
is possible to detect indicators associated
with depression and suicidal ideation. This

approach allows for early identification of
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at-risk individuals based on their online

activity.

The purpose of this study is to explore the
effectiveness of Al-driven models in
detecting suicide risk through social media
analysis. By leveraging computational
techniques, this research aims to contribute
to proactive mental health interventions
and  support  systems.  Ultimately,
integrating technology with mental health
awareness can play a crucial role in
reducing suicide rates and promoting well-

being.

2. Literature Survey

Title Author(s) | Description

Detection of | Smith et | Used ML
Depression | al. algorithms to
in Social classify

Media depressive
posts based on
sentiment

analysis.

Suicide Risk | Johnson Applied NLP

Prediction & Lee techniques to

using NLP identify high-
risk linguistic
patterns.
Social Brown et | Studied
Media and | al. correlation
Mental between online
Health behavior and
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emotional
well-being.
Al in | Kumar et | Focused on Al
Mental al. tools for early
Health mental health
Monitoring detection.

Previous research has highlighted the
growing importance of analyzing digital
footprints to understand mental health
conditions. Several studies have explored
how language patterns on social media
platforms can indicate emotional distress.
For instance, researchers have found that
individuals experiencing depression often
use negative sentiment words, express
feelings of loneliness, and show reduced

social interaction in their posts.

Machine learning techniques such as
Support Vector Machines (SVM), Naive
Bayes, and Deep Learning models have
been widely used for classification tasks.
These models are trained on labeled
datasets to distinguish between normal and
high-risk content. Additionally, Natural
Language Processing methods have been
applied to extract features such as
sentiment polarity, word frequency, and

emotional tone.

Some studies have also incorporated
temporal analysis, observing how user

behavior changes over time. A gradual
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shift in language, increased negativity, or
withdrawal from interaction can signal
potential risk. Moreover, research has
shown that combining multiple features—
such as textual, Dbechavioral, and

engagement metrics—improves prediction

accuracy.

Despite these advancements, challenges
remain. Data privacy, ethical concerns, and
the risk of misclassification are critical
issues that need to be addressed. However,
the literature strongly supports the idea
that Al-based systems can serve as
valuable tools for early detection and

intervention.
3. System Analysis

3.1 Existing System

Traditional suicide detection methods
primarily depend on clinical evaluations,
surveys, and psychological assessments.
These methods require direct interaction
with individuals and depend heavily on
their willingness to share personal
information. As a result, many cases go
undetected due to stigma, fear, or lack of

awarencss.

Manual monitoring of social media is
another approach, but it is inefficient and
impractical due to the vast amount of data

generated daily. Human analysis is time-
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consuming and prone to bias, making it

unsuitable for large-scale monitoring.
3.2 Proposed System

The proposed system utilizes Artificial
Intelligence, Machine Learning, and NLP
techniques to automatically analyze social
media content. It collects user posts,
processes textual data, and identifies
patterns associated with depression and

suicidal ideation.

The system uses preprocessing techniques
such as tokenization, stop-word removal,
and stemming. Then, feature extraction is
performed using methods like TF-IDF and
sentiment analysis. Machine learning
models are trained to classify posts into

different risk categories.

The system aims to provide early warnings
by detecting subtle changes in language
and emotional tone. It can be integrated
into mental health support platforms to
assist  professionals in  identifying

individuals who may need help.

This automated approach improves
efficiency, scalability, and accuracy
compared to traditional methods. It also
enables continuous monitoring, which is

essential for early intervention.

Vol. 22, No. 2, 2026

4. Methodology

The methodology of this study involves
several key steps, including data
collection, preprocessing, feature
extraction, model training, and evaluation.
Social media data is collected from
publicly available sources while ensuring

ethical  considerations and  privacy

guidelines are followed.

Data preprocessing is the first step, where
raw text is cleaned and prepared for
analysis. This includes removing special
characters, converting text to lowercase,
and  eliminating  irrelevant = words.
Tokenization is used to break sentences

into individual words, and stemming

reduces words to their root forms.

Feature extraction plays a crucial role in

identifying meaningful patterns.
Techniques such as Term Frequency-
Inverse Document Frequency (TF-IDF)
and sentiment analysis are used to quantify
textual data. Emotional indicators such as
sadness, anger, and isolation are also

analyzed.

Machine learning algorithms are then
applied to classify the data. Models such as
Naive Bayes, Logistic Regression, and
Support Vector Machines are trained on

labeled datasets. These models learn to
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differentiate between normal and high-risk

content.

The performance of the models is
evaluated using metrics such as accuracy,
precision, recall, and Fl-score. Cross-
validation techniques are used to ensure

reliability and avoid overfitting.

Overall, the methodology focuses on
creating an efficient and accurate system
for detecting early warning signs through

text analysis.

5. Results and Discussion

Model Accura | Precisi | Rec | F1-
cy on all Sco

re

Naive 82% 80% 78% | 79%
Bayes

SVM 88% 86% 85% | 85%

Logistic | 85% 83% 82% | 82%
Regressi

on

The results indicate that machine learning
models can effectively classify social
media posts based on emotional content.
Among the tested models, Support Vector
Machines (SVM) achieved the highest
accuracy, demonstrating its effectiveness

in handling text classification tasks.
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The analysis shows a strong correlation
between negative emotional expressions
and potential risk indicators. Posts
containing words related to sadness,
hopelessness, and isolation were more

likely to be classified as high-risk.

However, some challenges were observed.
False positives and false negatives can
occur due to the complexity of human
language. Sarcasm, slang, and cultural
differences can affect the accuracy of

predictions.

Despite these limitations, the results
highlight the potential of Al-based systems
in supporting mental health monitoring.
These systems can act as an early warning

mechanism, enabling timely intervention.
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6. Conclusion and Future
Scope

This study demonstrates the effectiveness
of using Artificial Intelligence, Machine

Learning, and  Natural = Language

Processing techniques to analyze social
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media data for early detection of mental
health risks. By identifying patterns in
textual content, the proposed system can
detect emotional distress and provide

valuable insights for preventive measures.

The findings suggest that Al-driven tools
can complement traditional methods by
offering  continuous and  scalable
monitoring. Early detection plays a critical
role in prevention, and this approach can
help bridge the gap between individuals

and mental health support systems.

In the future, this research can be extended
by incorporating deep learning techniques
such as Recurrent Neural Networks
(RNNs) and Transformers for improved
accuracy. Multimodal analysis, including
images and videos, can also be explored to
gain a deeper understanding of user

behavior.

Additionally, ethical considerations such
as data privacy, consent, and responsible
usage must be prioritized. Developing
transparent and fair systems is essential to

ensure trust and reliability.

Overall, this research highlights the
potential of technology in addressing
mental health challenges and emphasizes
the importance of proactive and

responsible innovation.
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