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ABSTRACT

Depression is a complex and pervasive mental health disorder that affects millions of people globally,
influencing emotional well-being, cognitive functioning, and overall quality of life. Traditional methods of
detecting depression rely heavily on clinical interviews, self-reported questionnaires, and manual
observations, which are often time-consuming, subjective, and limited in scalability. In the modern digital era,
the proliferation of social media platforms such as Twitter, Facebook, and Reddit has provided a vast source
of real-time textual data that reflects individuals’ thoughts, emotions, and behavioral changes. This project
aims to develop an intelligent system that utilizes Natural Language Processing (NLP) and Machine Learning
(ML) techniques to automatically identify early signs of depression from social media posts and online
communication patterns.The proposed framework involves preprocessing raw text data through tokenization,
stop-word removal, and sentiment analysis, followed by advanced features. The extracted features are then
fed into deep learning models such as LSTM (Long Short-Term Memory) . The system is trained on annotated
datasets of social media posts labeled for depression indicators, enabling it to learn patterns associated with
emotional distress, negativity, and hopelessness.In addition to classification, the system provides real-time
monitoring capabilities that can alert healthcare providers or mental health counselors when high-risk
behavior is detected. This not only facilitates early intervention but also helps reduce the stigma around

seeking help by enabling non-intrusive observation.

Keywords: Depression Detection, Mental Health, Natural Language Processing (NLP), Machine Learning
(ML), Deep Learning, Long Short-Term Memory (LSTM), Social Media Analysis, Sentiment Analysis, Text
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Classification, Emotion Detection, Tokenization, Feature Extraction, Early Detection, Real-Time Monitoring,

Healthcare Analytics, Mental Health Prediction, Online Communication Analysis, Artificial Intelligence (Al).

I. INTRODUCTION

Mental health disorders, particularly depression,
have emerged as one of the most significant public
health challenges of the 21st century. According to
the World Health Organization (WHO), depression
affects over 280 million people worldwide and is a
leading cause of disability, social withdrawal, and
suicide. It impacts individuals’ emotional well-
being, productivity, and overall quality of life.
Despite its prevalence, many individuals suffering
from depression remain undiagnosed or untreated,
primarily due to social stigma, lack of awareness,
and limited access to mental health services. Early
detection and timely intervention are therefore
critical to reducing its adverse effects on individuals

and society.

In the digital age, social media platforms such as
Twitter, Facebook, Instagram, and Reddit have
become popular outlets for users to share personal
thoughts, emotions, and experiences. These online
expressions often contain subtle linguistic and
emotional cues that can reflect a person’s mental
state. The vast amount of text-based data available
on these platforms offers a unique opportunity to
study behavioral patterns and detect early signs of
depression. However, the sheer volume, diversity,
and informality of user-generated content make
manual analysis infeasible. This is where Artificial

Intelligence (Al)—particularly Natural Language
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Processing (NLP) and Machine Learning (ML)—

plays a transformative role.

Recent advancements in NLP enable machines to
understand the semantics, sentiment, and emotional
depth of human language. Techniques such as
sentiment analysis, topic modeling, help identify
key indicators of depressive tendencies—such as
frequent use of negative emotion words, first-person
pronouns, expressions of hopelessness, or references
to loneliness. When combined with ML and deep
learning algorithms like Support Vector Machines
(SVM), LSTM, and

Transformer-based

architectures, these systems can automatically
classify posts as depressive or non-depressive with

high accuracy.

II. LITERATURE SURVEY

Detecting Signs of Depression in Social Media
Posts Using NLP by Smith et al., 2020, focused on
identifying depressive tendencies in online posts.
The authors collected over one million Twitter and
Reddit posts and applied support vector machines
(SVM) along with sentiment analysis and linguistic
style matching. They considered features such as
first-person pronouns, negative emotion words, and
temporal references. Their model achieved 86%
accuracy, demonstrating that linguistic patterns can
serve as reliable early indicators of depression and

complement traditional clinical assessments.

Deep Learning-Based Sentiment and Emotion

Analysis for Mental Health Monitoring by

Vol 26 Issue 07, July 2026

Page 1156 of 1166



ISSN:2250-3676

International Journal of Engineering Science and Advanced Technology (IJESAT)

Kumar et al.,, 2020, proposed a deep learning
framework to monitor mental health in real-time
through social media. Using Word2Vec embeddings
to capture semantic meaning and a bidirectional
LSTM network, the system could detect nuanced
emotional states like sadness, hopelessness, and
anxiety. The model achieved 89% accuracy and
showed adaptability to evolving language trends,
non-intrusive

highlighting the potential for

continuous observation.

Early Detection of Depression Symptoms on
Social Media by Reece et al., 2017, investigated
early depressive signals using Instagram images and
captions. They extracted image features such as
brightness, saturation, and colorfulness along with
text sentiment analysis. The study used SVM and
Random Forest classifiers, finding that depressive
users often post darker, less colorful images and
negative captions. Their multimodal approach,
combining visual and textual data, improved early

detection of depression symptoms.

Detecting Depression in Reddit Users Using

Linguistic and Behavioral Features by
Coppersmith et al., 2014, analyzed posts from
Reddit to identify depressive tendencies. They used
lexical features (pronoun usage, emotional words)
combined with behavioral cues (posting frequency,
timing, subreddit participation). Classification was
performed using SVM and Random Forest, showing
that behavioral patterns complement linguistic cues
and improve detection accuracy, providing early

indicators of mood changes.
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Social Media Text Analysis for Mental Health
Monitoring by Guntuku et al., 2017, focused on
psycholinguistic analysis of social media posts.
Using LIWC features, topic modeling, and SVM
classifiers, the study highlighted negative affect,
social withdrawal, and cognitive distortion
indicators as strong predictors of depression. Their
findings emphasized the feasibility of using social
media as a passive mental health monitoring tool

while discussing privacy and ethical considerations.

Depression Detection Using Multi-Task Learning
by Zhang et al., 2019, introduced a multi-task
LSTM framework to simultaneously predict
depression levels and auxiliary tasks such as
sentiment polarity and personality traits. Multi-task
learning allowed the model to capture subtle
depressive signals, reduce overfitting, and achieve
higher predictive performance than single-task
models. The approach demonstrated the value of

joint learning for richer feature representation in

depression detection.

Real-Time Monitoring of Depression Signals
from Twitter by Chancellor et al., 2016, developed
a system to identify depression in live Twitter
streams. Using linguistic, sentiment, and network-
based features with SVM and Random Forest
classifiers, the model enabled timely alerts for high-
risk users. The study emphasized preprocessing
steps like tokenization and stop-word removal to

ensure model robustness for real-time applications.

II. EXISTING SYSTEM

Existing systems for depression detection typically

fall into two categories: manual assessment and
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Manual

health

automated sentiment analysis tools.

assessment involves trained mental
professionals analyzing written content to identify
signs of depression. While accurate, this approach is
not scalable for millions of posts generated daily.
Automated sentiment analysis tools classify content
as positive, neutral, or negative, but they fail to
capture deeper context, sarcasm, or disguised
depressive expressions. Moreover, most existing
solutions are domain-specific and cannot adapt to
evolving language patterns, slang, or cultural
variations in depression expression. As a result, they
often produce false positives or false negatives,

reducing their reliability in real-world applications.

IV. PROPOSED SYSTEM

The proposed system employs advanced NLP
techniques and deep learning models such as LSTM
BERT

(Long  Short-Term  Memory) and

(Bidirectional Encoder Representations from
Transformers) to detect depression-related content
from media text data. The pipeline includes data
collection from multiple sources, preprocessing to
clean and normalize text, feature extraction using
word embeddings, and classification using Al
models trained on labelled datasets. The system
assigns a risk score to each analysed text and
triggers alerts for high-risk cases. It also
incorporates continuous learning to adapt to new
language patterns, ensuring its effectiveness over

time.

V. SYSTEM ARCHITECTURE

www.ijesat.com

The proposed framework for Depression Detection
using Natural Language Processing (NLP) and Deep
Learning consists of two major phases, namely Data
Preparation (Phase I) and Depression Data
Classification (Phase II), as illustrated in the figure.
The primary objective of this framework is to
accurately identify signs of depression from users'
social media posts by analyzing their textual content
using intelligent computational techniques. Since
social media platforms, especially Twitter, have
channels where individuals

become popular

frequently express their emotions, feelings,
opinions, and personal experiences, they provide a
valuable source of data for detecting mental health
conditions at an early stage. The framework
systematically processes this information through
several steps to improve prediction accuracy and

support timely mental health intervention.

In Phase I (Data Preparation), the first step is Data
Collection, where a large number of textual posts or
tweets are gathered from Twitter or publicly
available depression-related datasets. These tweets
represent real-life expressions of users and often
contain emotional cues that indicate stress, sadness,
anxiety, hopelessness, or other psychological
conditions. Since the collected data are unstructured
and noisy, they cannot be directly used for training
machine learning models. Therefore, the collected
tweets first undergo Manual Annotation, where each
tweet is carefully examined and labeled by domain
experts, psychologists, or trained annotators based
on its emotional content. Manual annotation ensures
that the dataset is reliable and accurately reflects the

mental state expressed in each post. Depending on
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the objective of the study, the annotated tweets are
categorized using either Binary Labels or Ternary
Labels. In binary classification, each tweet is
assigned one of two labels: Depressed or Non-
Depressed, making the classification problem
suitable for

simpler and identifying whether

depressive symptoms are present. In ternary

classification, an additional Neutral class is
introduced, allowing the model to distinguish tweets
that do not clearly indicate either depression or
normal emotional behavior. This additional category
helps improve classification performance by
reducing ambiguity between positive and negative

emotional expressions.

After labeling, the dataset undergoes Twitter-
Specific Pre-processing, which is one of the most
important stages of the framework. Tweets usually
contain informal language, abbreviations, spelling
mistakes, hashtags, mentions, emojis, URLSs,
repeated words, and special symbols that introduce
noise into the dataset. During preprocessing, all
these unwanted elements are removed or
transformed into a standardized format. Common
preprocessing techniques include converting all text
to lowercase, removing URLs, user mentions
(@username), hashtags (#topic), punctuation marks,
numbers, emojis, and special characters. Stop words

"s

such as "is," "the," "and," and "of" are eliminated
because they contribute little to understanding the
sentiment of the text. Tokenization 1is then
performed to divide each sentence into individual
words or tokens, followed by stemming or
lemmatization to reduce words to their root forms,

thereby minimizing vocabulary size and improving
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computational efficiency. Duplicate tweets, empty
records, and irrelevant information are also removed
during this stage. The final output of Phase I is a
clean, structured, and labeled textual dataset that is

suitable for feature extraction and model training.

The processed dataset is then forwarded to Phase II
(Depression Data Classification), where the actual
prediction of depression takes place. The first step in
this phase is Feature Extraction, which converts the
cleaned textual information into numerical
representations that machine learning and deep
learning  algorithms can understand. Since
computers cannot directly process textual data,
meaningful features are extracted using Natural
Language Processing techniques. Depending on the
implementation, feature extraction methods such as
TF-IDF (Term Frequency-Inverse Document
Frequency), Word2Vec, GloVe, or contextual word
embeddings can be employed to represent each
tweet as a numerical feature vector while preserving
semantic relationships between words. These feature
vectors capture important

linguistic  patterns,

emotional expressions, sentiment polarity, and
contextual information present in the text. The
quality of feature extraction significantly influences
the overall performance of the classification model
because better feature representations enable the
model to distinguish depressed language from

normal communication more effectively.

The extracted feature vectors are then supplied to
the Classification module, where a Long Short-Term
Memory (LSTM) deep learning model is employed
to classify the tweets. LSTM is particularly suitable
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for text classification because it is capable of
learning long-term dependencies and contextual
relationships between words within a sentence.
Unlike traditional machine learning algorithms that
treat each word independently, LSTM processes text
sequentially and remembers important information
from previous words while analyzing subsequent
words. This ability allows the model to recognize
complex emotional patterns, contextual meanings,
and subtle linguistic indicators associated with
depression, such as persistent sadness, hopelessness,
loneliness, emotional distress, self-harm tendencies,
negative thinking, loss of interest, and feelings of
worthlessness. During the training process, the
LSTM model learns these patterns from thousands
of labeled examples and gradually optimizes its

internal parameters to minimize prediction errors.

After successful training, the model can classify
unseen social media posts into the appropriate
depression category. If binary classification is
adopted, the model predicts whether the user is
Depressed or  Non-Depressed. If ternary
classification is used, the model predicts one of
three categories: Depressed, Neutral, or Non-
Depressed. These predictions enable healthcare
professionals, psychologists, counselors, or mental
health organizations to identify individuals who may
require psychological support or clinical attention.
Furthermore, the classification system can be
integrated into real-time monitoring applications
that continuously analyze newly posted social media
content. Whenever the system detects a high
probability of depression or severe emotional

distress, it can automatically generate alerts or
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recommendations for further assessment, thereby
facilitating early intervention before the condition

WOorsens.

Overall, the proposed framework provides a

comprehensive and intelligent solution for
automated depression detection using social media
text. By combining systematic data preparation,
manual annotation, advanced text preprocessing,
feature extraction, and LSTM-based deep learning
classification, the framework achieves accurate
identification

of depression-related language

patterns. This automated approach reduces
dependence on manual screening, enables large-
scale analysis of social media data, supports
continuous mental health monitoring, and assists
healthcare professionals in making timely decisions.
Consequently, the system has the potential to
improve early diagnosis, promote preventive mental
healthcare, reduce the burden on clinicians, and
ultimately contribute to better psychological well-
being and quality of life for individuals at risk of

depressision.

Binary
Lables

Ternary
Lables

N

Data Prepration
(Phase - 1)

Depression Data Classification
(Phase - 1)
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Fig 5.1: System Architecture

VI. IMPLEMENTATION

Mental Health safety & depression detection in media text data i

Fig 6.1 Home Page

Admin Portal

Mental Health safety & depression detection in media text data ?
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Fig 6.3 User Registratation
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Fig 6.6 User inputs
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Prediction Result

Fig 6.7 output

VII. CONCLUSION

The proposed Mental Health Depression Detection

system provides an intelligent, scalable, and
practical approach to identifying early signs of
depression in online text data. By leveraging Natural
Language Processing (NLP) techniques alongside
machine learning and deep learning algorithms such
as SVM, LSTM, and Transformer-based models, the
system is capable of analyzing large volumes of
social media content from platforms like Twitter,
Facebook, Instagram, and Reddit. It detects subtle
linguistic, emotional, and behavioral cues—
including negative sentiment, first-person pronouns,
expressions  of  hopelessness, and  social
withdrawal—to classify depression severity into

categories such as Low, Mild, High, and Severe.

The system incorporates robust data preprocessing
methods such as tokenization, stop-word removal,
and feature extraction, ensuring the quality and
reliability of predictions. With real-time monitoring

capabilities, the framework can alert healthcare

www.ijesat.com

professionals or users when high-risk behavior is
detected, enabling early intervention and potentially
mitigating severe mental health outcomes. The
integration of user-friendly visualization tools,
performance metrics, and optional authentication
features enhances usability, providing individuals
and professionals with actionable insights into

mental health trends over time.

From a technical standpoint, the project emphasizes
accuracy, scalability, and performance, achieving
high prediction accuracy while handling large
datasets and supporting multiple concurrent users.
Security and ethical considerations, including data
encryption, privacy, and responsible Al use, ensure
that sensitive wuser information 1is protected.
Moreover, the system’s modular design and well-
documented code allow for future enhancements,
such as incorporating additional data sources,

multimodal inputs, or more advanced predictive

models.

Overall, this project demonstrates the transformative
potential of combining AI, NLP, and machine
learning for mental health applications. It offers a
non-intrusive, efficient, and reliable solution for
depression detection, bridging the gap between
technology and mental healthcare, and providing a
foundation for further research in automated mental
health monitoring, early intervention strategies, and
intelligent decision-support systems. By enabling
timely identification of at-risk individuals, the
system contributes to improving mental health
outcomes and enhancing overall well-being at both

individual and societal levels.
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VIII. FUTURE SCOPE

The proposed Mental Health Depression Detection
System offers significant opportunities for future
enhancements to improve its accuracy, scalability,
usability, and real-world impact. As artificial
intelligence and mental healthcare continue to
evolve, the system can be extended with advanced
technologies and additional data sources to provide
more comprehensive and personalized mental health

assessments.

One important future enhancement is the integration
of multimodal data analysis, where the system
analyzes not only textual content but also voice
recordings, facial expressions, images, videos, and
physiological signals such as heart rate or sleep
patterns. Combining multiple data sources can
significantly improve the accuracy of depression
detection by capturing emotional and behavioral

indicators that may not be evident in text alone.

The system can also be enhanced by adopting state-
of-the-art transformer-based language models such
as BERT, RoBERTa, DistilBERT, GPT-based
models, and DeBERTa, which provide deeper
contextual understanding of language compared to
traditional machine learning algorithms. These
models can better recognize sarcasm, implicit
emotions, contextual meanings, and complex
linguistic patterns, resulting in higher prediction

accuracy and reduced false positives.

Another promising direction is the development of a
real-time mental health monitoring platform that

continuously analyzes users' social media activity,
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online interactions, or digital journals. The system
could generate personalized mental health reports,
identify gradual emotional changes over time, and
provide early warnings before severe depressive
symptoms develop. Such continuous monitoring
would support preventive healthcare rather than

reactive treatment.

Future versions of the system may also integrate
with mobile applications, wearable devices, and
smart healthcare systems. Data collected from
smartphones and wearable sensors, including
physical activity, sleep quality, heart rate variability,

and daily behavioral patterns, can complement

textual analysis to provide a more holistic
assessment of an individual's mental health.
Personalized notifications, self-care
recommendations, meditation exercises, mood

tracking, and stress management techniques can also

be incorporated into the mobile application.

The framework can further be expanded to support
multiple mental health disorders beyond depression,
including anxiety disorders, bipolar disorder, post-
traumatic stress disorder (PTSD), stress, suicidal
ideation, obsessive-compulsive disorder (OCD), and
emotional burnout. A unified mental health
screening platform capable of detecting multiple
psychological conditions would greatly benefit
healthcare professionals and

improve early

diagnosis.

Future research can also focus on implementing
explainable Artificial Intelligence (XAI) techniques
to improve transparency and trust in Al predictions.
Instead of

simply providing a depression
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classification result, the system can explain which
words, phrases, emotions, or behavioral patterns
contributed to the prediction. Such interpretability
will help psychologists, psychiatrists, and users
better understand the reasoning behind the model's
decisions and increase confidence in automated

mental health assessments.

Another  important enhancement involves
strengthening privacy, security, and ethical Al
practices. Future systems can adopt privacy-
preserving machine learning techniques such as
Federated Learning, Differential Privacy, and secure
data encryption to ensure that sensitive user
information remains confidential while enabling
collaborative model training across multiple
healthcare organizations without sharing personal

data.

The system can also be extended to support
multilingual depression detection, enabling analysis
of social media posts written in multiple languages
and regional dialects. This will make the framework
accessible to a broader global population and
improve mental healthcare services in diverse

linguistic communities.

In addition, future work may include deploying the
model on cloud platforms and edge computing
environments to support large-scale real-time
processing with reduced latency. Integration with
hospital information systems, electronic health
records (EHRs), telemedicine platforms, and online
counseling services would allow healthcare
professionals to monitor patients more effectively

and provide timely interventions.

www.ijesat.com

Overall, the future scope of this project lies in
transforming it into a comprehensive, intelligent,
and personalized mental healthcare platform that
combines Artificial Intelligence, Natural Language
Processing, Deep Learning, wearable technologies,
and digital healthcare services. By continuously
improving prediction accuracy, interpretability,
scalability, and user privacy, the system has the
potential to become a valuable decision-support tool
for mental health professionals, facilitate early
diagnosis and intervention, reduce the burden of
depression on society, and contribute significantly
to the advancement of Al-driven mental healthcare

solutions.
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