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ABSTRACT:

Data on people's mental health has increased
exponentially as a result of the growing usage of
social media platforms, offering important new
information for the diagnosis of mental illnesses.
In order to identify possible mental health
problems using social media data, this research
investigates the use of Machine Learning (ML)
methods, including Random Forest and Decision
Tree algorithms. The technology looks at user-
shared textual information to determine if a user
may be dealing with a mental health issue based
on their interactions and postings. Natural
language processing (NLP) methods including
tokenisation, stopword and
vectorisation utilising the Term Frequency-
Frequency  (TF-IDF)
approach are used in this work to preprocess the

removal,

Inverse  Document
textual data. Two popular classification models,
Random Forest and Decision Tree, are then
trained using the preprocessed data. While the
Decision Tree algorithm creates a tree-like
model to generate predictions based on feature
values, the Random Forest algorithm, an
ensemble learning technique, uses numerous
decision trees to increase prediction accuracy
and resilience. The classification accuracy of
the trained models is assessed; the Random
Forest model is anticipated to provide superior
generalisation by minimising overfitting in
contrast to the Decision Tree model. In order to
ascertain if a wuser's postings suggest the
possibility of mental health conditions like
stress, anxiety, or depression, both models are
evaluated using social media data. The findings

of this research are intended to aid in the
creation of automated instruments for early
mental health identification, which may
facilitate prompt assistance and intervention. To
sum up, the use of machine learning algorithms
like Random Forest and Decision Tree provide a
viable method for identifying mental health
conditions social media  data,
demonstrating the promise of artificial
intelligence in the medical field. This may help
organisations and mental health experts provide
people in need early support.

I. INTRODUCTION:
The recognition of mental health illnesses as
global health issues is growing at an alarming

using

rate. Some examples of these diseases are stress,
anxiety, and depression.  Because of the
proliferation of social media platforms such as
Facebook, Twitter, and Instagram,

routinely communicate their personal ideas,

users

experiences, and feelings. This results in the
accumulation of a vast amount of data that has
the potential to provide insights into the mental
well-being of the individuals. It is possible to
identify early warning indicators of mental
health illnesses by analysing these postings on
social media using methods such as machine
learning and natural language processing (NLP).
In order to make accurate predictions about
mental health issues based on text data obtained
from social media platforms, this research
intends to make use of sophisticated machine
learning models such as Random Forest and
Decision Tree. The purpose of this project is to
create a system that is capable of automatically
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identifying people who may be at danger, which

will allow for interventions and

assistance.

prompt

II. LITERATURE SURVEY:
Title: Using Natural Language Processing to
Predict Depression and Mental Illness Based on
Twitter Posts

J. L. McCrae, E. D. Muller, L. L. W. von der
Putten, and others are the authors of this work.
The year is 2020.
For the purpose of this research, Natural
Language Processing (NLP) methods were used
to analyse messages on Twitter in order to
identify indicators of depression and other
potential mental health problems. The authors
were able to reach a high level of prediction
accuracy by using machine learning methods
such as support vector machines (SVM) and
random forests to categorise
According to the findings of the research, social
media platforms have the potential to serve as a

messages.

helpful tool for monitoring mental health.

A Method Based on Machine Learning for the
Identification of Mental Health Conditions from
Content Found on Social Media

K. M. Gupta, R. P. Singh, and S. G. Dutta
served as the authors.

2019, the year

The purpose of this article was to present a
method that makes use of machine learning in
order to predict mentally healthy individuals
based on their status updates on Facebook.
When it came to predicting depression and
anxiety, the authors used a number of different
feature extraction approaches and classifiers,
such as Decision Trees and Naive Bayes, and
they were successful in doing so.

Analysis of Textual Data for the Detection of
Depression Through the Application of Machine
Learning Techniques

X. Zhang, L. Zhao, and X. Chen are the authors.
The year is 2021.

In this work, a number of different machine
learning algorithms were investigated in order to
identify sadness based on textual data collected
from internet forums. A comparison was made
between Random Forest and Decision Trees, and
the results showed that Random Forest had a
higher level of accuracy when it came to

categorising sad language. The research
provided evidence that text mining has the
potential to be wused for mental health

information analysis.

Twitter-based mental health prediction using
ensemble learning is the title of this article.

S. Sharma, P. M. Meena, and K. N. B. Dinesh
are the authors of this work.

This research used an ensemble learning model
that included different classifiers, such as
Random Forest and XGBoost, in order to make
predictions about mental health issues based on
tweets. The year of the study was 2022. When
the authors compared the accuracy and
robustness of predictions made by conventional
models to those made using ensemble learning
approaches, they discovered that the former
received a considerable improvement.

The Early Detection of Mental Health Issues
Through the Utilisation of Machine Learning
and Data from Social Media Resources

To whom it may concern: R. V. Banerjee, S. K.
Patel, and A. Sharma

The year is 2023.

To summarise: The purpose of this study was
to present a system that uses machine learning
algorithms on data from social media platforms
to identify mental health problems at an earlier

stage.  This study investigated the use of
supervised and  unsupervised  learning
approaches, such as Random Forest and

Decision Trees, for the purpose of categorising
material relevant to mental health that was
accessible via internet postings. The purpose of
the research was to enhance the accuracy of

mental health detection models via the
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integration of natural language processing and
sentiment analysis.

III. SYSTEM ANALYSIS & DESIGN
EXISTING SYSTEM:

When it comes to diagnosing mental diseases,
the current systems in mental health detection
often depend on manual surveys or clinical
examinations. Both of these methods are time-
consuming and may be costly. There have been
some recent research that have investigated the
use of text mining methods to analyse data from
social media platforms for the purpose of
detecting mental health issues; however, the
majority of these studies have focused on
individual models or tiny datasets. The
categorisation of these systems has been
accomplished by the use of machine learning
methods such as Support Vector Machines
(SVM), Naive Bayes, and logistic regression.
However, when dealing with enormous amounts
of data that are unstructured and noisy from
social media, these techniques may not be the
most effective ones. This might result in
difficulties in making accurate predictions using
these methods. In this particular application, the
use of ensemble learning techniques, such as
Random Forest, which aggregate the results of
numerous models in order to create predictions,
has not been well investigated. Furthermore, the
majority of systems have difficulties in
identifying the complex and context-specific
nature of mental health concerns that are present
in online material.

Disadvantages of Existing System:

1. Low Accuracy with Simple Models:
Conventional machine learning models,
such as Naive Bayes and SVM, often
fail to identify complex patterns in huge
datasets, which results in decreased
prediction accuracy. This is particularly
true in the case of noisy and

unstructured social media data.

2. Inability to grasp Contextual remarks:
The current systems often lack the
capability to grasp the context of
remarks that are published on social
media. This includes the ability to
recognise  sarcasm, humour, or
emotional tone, all of which are
essential in properly discovering mental
health illnesses.

3. Problems Regarding Data Privacy The
usage of personal data from social
media platforms poses ethical and
privacy problems, including issues of

data security, and the

possibility  of information
being misused.

PROPOSED SYSTEM:

Utilising the power of ensemble learning

methods like as Random Forest and Decision

permission,
sensitive

Tree, the proposed system aims to improve the
accuracy and efficacy of mental health condition
diagnosis from social media postings. This will
be accomplished by utilising the power of these
approaches. Using Natural Language
Processing (NLP) methods to clean, preprocess,
and vectorise the text data, the system will train
two different models to categorise postings as
suggestive of possible mental health disorders.
These patterns will be used to identify potential
mental health problems. Random Forest is an
ensemble learning method that aggregates the
results of numerous decision trees in order to
increase generalisation. Decision Trees, on the
other hand, provide a decision-making process
that is visible and simple to comprehend. For
the purpose of determining whether or not the
system is capable of accurately identifying
mental health problems, it will be tested on
datasets representative of real-world social
media.  Furthermore, the system will be
constructed with privacy in mind, making
certain that only the required data that has been
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anonymised will be used for the purposes of

training and prediction.
Advantages of Proposed System:

L.

Improved Accuracy via Ensemble
Learning: The system is anticipated to
provide improved prediction accuracy
and less overfitting in comparison to
conventional single-model techniques.
This is accomplished through the use of
Random Forest, which mixes numerous
decision trees.

Detection of Context-Awareness: The
system will make use of modern natural
language processing methods in order to
handle text from social media platforms
in a more efficient manner. This will
allow it to capture contextual subtleties
such as tone, mood, and implicit
meaning, which are essential for the
identification of mental health issues.
Scalable and Efficient: The system is
capable of being scaled to handle big
datasets from many social media
platforms. It also provides real-time or
near-real-time prediction capabilities,
which may assist in the implementation
of proactive mental health intervention.

System Architecture

==}

/_ Multilabel Text \\

Classification

Reddit/ Twitter ]

[ Data Extraction ]

Data
pre-processing

| |

[ Wectorization ]

|

Training Model

[ Evaluation ]

Iv.
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Modules Description:

1. Data Collection Module

Purpose: This module is responsible for
collecting social media data, such as
tweets, posts, comments, or other forms of
user-generated content that might indicate
mental health issues. Data can be collected
through APIs (e.g., Twitter API, Reddit
API) or web scraping tools.
Methods/Tools:

Twitter API for tweets.

Reddit API for posts and comments.

Scrapy or BeautifulSoup for scraping

web data.

Regular Expressions for cleaning and

pre-processing raw data.

2. Data Preprocessing and Text Cleaning
Module

Purpose: This module handles the
cleaning, preprocessing, and
transformation of raw text data into a
format suitable for machine learning
models. This includes removing
unnecessary characters, handling
missing data, and normalizing text.
Methods/Tools:

Text Cleaning: Removal of URLs,
punctuation, special characters, and
converting all text to lowercase.
Tokenization: Breaking down the text
into smaller chunks (tokens), such as
words or phrases.

Stopwords Removal: Filtering out
common words (like "the", "a", "is",
etc.) that don't provide significant
meaning.

TF-IDF Vectorization: Transforming
text data into a matrix of TF-IDF (Term
Frequency-Inverse Document
Frequency) features for machine
learning models.
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Libraries: NLTK, SpaCy,
sklearn's TfidfVectorizer.

Regex,

3. Feature Engineering and Selection Module

Purpose: This module extracts features
(or relevant information) from the
processed text data and selects the most
informative features for model training.
Methods/Tools:

Sentiment Analysis: Using pre-trained
models like VADER or transformers
(BERT, RoBERTH?) to classify sentiment
(positive, negative, neutral).

Word Embeddings: Use pre-trained
embeddings (Word2Vec, GloVe,
FastText) to capture semantic meaning.
Custom Features: Create features such
as the frequency of specific keywords,
text length, or use of specific mental
health-related terms.

Feature Selection: Techniques like
Mutual Information or Recursive
Feature Elimination (RFE) to select the
best features for training.

4. Model Training Module

O

Purpose: This module is where the
machine learning models are trained on
the prepared data to detect patterns
related to mental disorders. Models can
include traditional machine learning
models like Random Forest and
Decision Tree, and Ensemble Learning
models.

Methods/Tools:
Random Forest Classifier: An
ensemble method wusing multiple

decision trees to provide a robust
prediction.

Decision Tree Classifier: A tree-based
model for classification based on
feature splitting.

Ensemble Learning Techniques:
Techniques like Gradient Boosting
(e.g., XGBoost) and Random Forest.

Vol. 21, Issue 2, 2025

Training Process: Splitting the dataset
into training and testing sets, fitting the
models on the training set, and
evaluating using cross-validation or
testing data.
Libraries:

LightGBM.

scikit-learn, XGBoost,

5. Large Language Model Integration Module

Purpose: This module integrates a large
pre-trained language model (such as
GPT, BERT, or other transformer-based
models) to assist in understanding the
deeper context of text and make better
predictions related to mental disorders.
Methods/Tools:
BERT-based Models:
understanding and sentiment analysis of
the text.

Fine-tuning on Mental Health Data:

For advanced

Fine-tuning  pre-trained transformer
models on domain-specific mental
health data to improve performance.
Transformer Libraries: Hugging Face
Transformers for model integration.

6. Prediction and Detection Module

Purpose: After training, this module
makes predictions on new, unseen social
media data. It can classify a statement as
indicative of a potential mental health
issue or not.

Methods/Tools:

Model Inference: Using the trained
models (Random Forest, Decision Tree,
or fine-tuned large language models) to
predict whether a new post or statement
suggests a mental disorder.

Risk Scoring: Assigning a probability
or risk score based on the likelihood of a
mental health disorder being present.
Libraries: scikit-learn, Hugging Face
Transformers.

7. User Interface (UI) Module
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e Purpose: This module provides an

Detction and Prediction of Future Mental Disorder from social media data using ML, Ensemble learning and LLM

interface through which users can

interact with the system. Users can input

social media data (e.g., a text statement

or tweet) and view the prediction results.
e Methods/Tools:

o Graphical User Interface (GUI):
Developed using Tkinter, Flask, or any
other web framework.

o Input: Textboxes or fields where users
can input social media data.

o Output: Display predictions, accuracy,
and risk levels of mental disorders.

o Libraries: Tkinter, Flask, or Dash for
web-based interfaces.

nd Prediction of Future Mental Disorder from social media data using ML, Ensemble leaming and LLM

V. SCREENSHOTS: Prediction of Disorder data using ML, Ensemble learning and LLM

d Prediction of Future Mental Dis

cial media data using ML, Ensemble lsaming and LLM

Detection and Prediction of Future Mental Disarder from social media data using ML, Ensemble learning and LLM

1 social media data using ML, Ensemble learning and LLM
°

Future Mental Diserder from sacial media data using ML, ., ' *

* 1social media data using ML, Ensemble learning and LLM
°
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diction of Future Mental Disorder from social

using ML, Ensemble learning and LLM

VI. CONCLUSION

The use of social media data for the purpose of
identifying and forecasting the occurrence of
future mental diseases, in conjunction with
Machine Learning (ML), Ensemble Learning,
and Large Language Models (LLMs),
constitutes a revolutionary approach within the
realm of mental health. It is possible for
machine learning models to recognise early
warning indications of mental health conditions
such as depression, anxiety, and stress by using
the large quantity of unstructured data that is
accessible on social media sites. The predictive
value of individual models may be improved by
the use of ensemble learning methods such as
Random Forests and Decision Trees. These
approaches combine the capabilities of the
individual models and reduce the impact of
overfitting. In addition, big language models,
which are particularly effective in natural
language processing tasks, are able to analyse
the nuanced and complex language patterns that
are present in the content of social media
platforms in order to more accurately evaluate
emotional and psychological states inside
individuals.

It is possible that this technique may allow for
the development of personalised mental health
monitoring systems that are able to identify
problems at an earlier stage, which might lead to
improved treatment results and the provision of
therapies in real time. This subject is still facing
hurdles, despite the fact that it is showing a lot
of promise. Some of these issues include
concerns about data privacy, the need for high-
quality labelled datasets, and the interpretability

of complicated machine learning models. In
spite of this, the capabilities of such systems will
continue to increase as technology continues to
grow and more data becomes accessible. This
will pave the way for a future in which mental
health illnesses may be recognised and treated
with more accuracy and efficiency.

Future Scope

For the purpose of predicting mental disorders,
the future holds a great deal of promise for the
use of machine learning and huge language
models. In this area of study, the following are
some potential avenues for further research and
developmental work:

1. Integration with Wearable Technology:
The combination of data from social
media platforms with data from
wearable devices (such as heart rate,
sleep patterns, and activity levels) has
the potential to provide a more
comprehensive  perspective of an
individual's mental health, hence
enhancing the accuracy of forecasts.

2. Real-time Monitoring: As cloud

artificial
intelligence continue to progress, it will

computing and  edge

become feasible to monitor mental
health in real time and to give quick
intervention or assistance whenever it is
required.

3. Cross-platform Analysis: Integrating
data from numerous social media
platforms (such as Twitter, Facebook,
and Instagram, among others) and
analysing the interaction between users
across these platforms would give more
accurate insights on mental health.

4. Improved Explainability: In the future,
research will concentrate on enhancing
the interpretability and transparency of
machine learning models. This will

ensure that predictions are
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comprehensible and can be put into
practice by both physicians and patients.

5. Personalised Mental Health Prediction:
Through the use of deep learning and
personalised data, it is possible to
construct more individualised models,
which may then provide forecasts that
take into account the specific mental
health profile and life circumstances of
each individual.

6. Collaboration with Mental Health
Professionals: The development of
systems in conjunction with
psychologists and psychiatrists, with the
goal of developing models that include
clinical experience, may lead to more
accurate  forecasts and improved
therapeutic treatments.

7. Ethical Considerations: In the future,
research should also address ethical
concerns including privacy, consent, and
the potential for abuse of mental health
prediction tools. This will ensure that
such technologies are wused in a
responsible manner.
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