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whether a person might be experiencing a mental health disorder based on their posts and

Key words: interactions. In this study, we preprocess the textual data using Natural Language Processing

(NLP) techniques, such as tokenization, stopword removal, and vectorization through the
ADHD, anxiety, bipolar, mental Term Frequency-Inverse Document Frequency (TF-IDF) method. The preprocessed data
illness classification, depression detection, is then used to train two widely-used classification models: Random Forest and Decision
depression prediction, Reddit. Tree. The Random Forest algorithm, an ensemble learning method, leverages multiple

decision trees to improve the accuracy and robustness of predictions, while the Decision
Tree algorithm builds a tree-like model to make predictions based on feature values. The
trained models are evaluated for their classification accuracy, with the Random Forest model
expected to provide better generalization by reducing overfitting compared to the Decision
Tree model. Both models are tested on social media data, with the goal of determining
whether a user’s posts indicate the potential for mental health disorders such as anxiety,
depression, or stress. The results of this study aim to contribute to the development of
automated tools for early mental health detection, which can help in timely intervention and
support. In conclusion, the use of machine learning algorithms such as Random Forest and
Decision Tree offers a promising approach for detecting mental health disorders from social
media data, showcasing the potential of Al in the healthcare domain. This can aid mental
health professionals and organizations in providing early assistance to individuals in need.
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INTRODUCTION detect early signs of mental health disorders. This project aims
to utilize advanced machine learning models such as Random
Forest and Decision Tree to predict mental health disorders
based on text data from social media. The goal is to develop a
system that can automatically identify users who might be at
risk, enabling timely interventions and support.

Mental health disorders, such as depression, anxiety, and stress,
are increasingly being recognized as global health concerns.
With the rise of social media platforms like Facebook, Twitter,
and Instagram, individuals frequently share personal thoughts,
experiences, and emotions, creating a wealth of data that could
potentially offer insights into their mental well-being. By LITERATURE REVIEW

analyzing these social me?dia posts using machit'le.learnir'lg and IN “PREDICTING DEPRESSION AND MENTAL

natural language processing (NLP) techniques, it is possible to ILLNESS FROM TWITTER POSTS USING NLP
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This study used Natural Language Processing (NLP)
techniques to analyze Twitter posts and predict signs of
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depression and other mental health issues. The authors applied
machine learning algorithms such as SVM and Random Forest
to classify posts and achieved high prediction accuracy. The
study highlighted the potential of social media as a valuable
source for mental health monitoring.

IN “A MACHINE LEARNING APPROACH FOR
MENTAL HEALTH DETECTION FROM SOCIAL
MEDIA CONTENT AUTHOR: K. M. GUPTA, R. P.
SINGH, S. G. DUTTA YEAR: 2019”This paper proposed
a system that utilizes machine learning for mental health
prediction from Facebook status updates. The authors
employed various feature extraction techniques and classifiers,
including Decision Trees and Naive Bayes, achieving good
results in predicting depression and anxiety.

IN “DEPRESSION DETECTION FROM TEXTUAL
DATA USING MACHINE LEARNING TECHNIQUES
AUTHOR: X. ZHANG, L. ZHAO, X. CHEN YEAR: 2021”
The paper explored various machine learning techniques to
detect depression from textual data in online forums. Random
Forest and Decision Trees were compared against each other,
with Random Forest showing superior accuracy in classifying
depressive language. The study demonstrated the potential of
text mining for mental health analysis.

IN “MENTAL HEALTH PREDICTION FROM TWEETS
USING ENSEMBLE LEARNING S. SHARMA, P. M.
MEENA, K. N. B. DINESH 2022”This research employed
an ensemble learning model combining multiple classifiers,
including Random Forest and XGBoost, to predict mental
health disorders from tweets. The authors found that ensemble
learning techniques significantly improved the accuracy and
robustness of predictions when compared to traditional models.

IN “EARLY DETECTION OF MENTAL HEALTH
ISSUES USING MACHINE LEARNING AND SOCIAL
MEDIA DATA R. V. BANERJEE, S. K. PATEL, A.
SHARMA 2023”This paper discussed a system for early
detection of mental health issues using machine learning
algorithms on social media data. It explored the use of both
supervised and unsupervised learning techniques, including
Random Forest and Decision Trees, to classify mental
health-related content from online posts. The study aimed at
improving the accuracy of mental health detection models by
integrating NLP and sentiment analysis.

EXISTING SYSTEMCurrent systems in mental health
detection often rely on manual surveys or clinical assessments
to diagnose mental disorders, both of which are time-
consuming and can be expensive. Some recent works have
explored the use of text mining techniques to analyze social
media data for mental health detection, but the focus has
mainly been on individual models or small datasets. Machine
learning algorithms like Support Vector Machines (SVM),
Naive Bayes, and logistic regression have been employed in
these systems for classification. However, these approaches
may not be optimal when dealing with large, unstructured, and
noisy social media data, leading to challenges in achieving
accurate predictions. Ensemble learning methods, such as
Random Forest, which combine multiple models to make
predictions, have not been fully explored for this application.
Additionally, most systems face challenges in detecting the
nuanced and context-specific nature of mental health issues in

online content.
Disadvantages of Existing System:

1. Limited Accuracy with Simple Models: Traditional
machine learning models, such as Naive Bayes and
SVM, often fail to capture complex patterns in large
datasets, leading to reduced prediction accuracy,
especially in noisy and unstructured social media
data.

2. Lack of Contextual Understanding: Current
systems often lack the ability to understand the
context of statements shared on social media, such as
sarcasm, humor, or emotional tone, which are crucial
in detecting mental health disorders accurately.

3. Data Privacy Concerns: The use of personal social
media data raises ethical and privacy concerns,
with issues related to consent, data security, and the
potential for misuse of sensitive information.

PROPOSED SYSTEM

The proposed system seeks to enhance the accuracy and
effectiveness of mental health disorder detection from social
media posts by leveraging the power of ensemble learning
techniques like Random Forest and Decision Tree. By applying
Natural Language Processing (NLP) techniques to clean,
preprocess, and vectorize the text data, the system will train
two distinct models to classify posts as indicative of potential
mental health issues. Random Forest, as an ensemble learning
algorithm, combines the output of several decision trees
to improve generalization, while Decision Trees provide a
transparent, easy-to-understand decision-making process. The
system will be evaluated on real-world social media datasets
to assess its ability to detect mental health issues with high
accuracy. In addition, the system will be designed with privacy
in mind, ensuring that only necessary, anonymized data is used
for training and prediction.

Advantages of Proposed System:

1. Improved Accuracy with Ensemble Learning:
By using Random Forest, which combines multiple
decision trees, the system is expected to offer better
prediction accuracy and reduced overfitting compared
to traditional single-model approaches.

2. Context-Aware Detection: The system will employ
advanced NLP techniques to process social media
text more effectively, capturing contextual nuances
such as tone, sentiment, and implied meaning, which
is crucial for detecting mental health disorders.

3. Scalable and Efficient: The system can be scaled
to handle large datasets from multiple social media
platforms, offering real-time or near-real-time
prediction capabilities, which can aid in proactive
mental health intervention.

IMPLEMENTATION
SYSTEM ARCHITECTURE
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MODULES
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:
e  Twitter API for tweets.
e Reddit API for posts and comments.

e Scrapy or BeautifulSoup for scraping web
data.

e 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:

e Text Cleaning: Removal of URLs,
punctuation, special characters, and
converting all text to lowercase.

e Tokenization: Breaking down the text into
smaller chunks (tokens), such as words or
phrases.

e Stopwords Removal: Filtering out common
words (like “the”, “a”, “is”, etc.) that don’t
provide significant meaning.

e TF-IDF Vectorization: Transforming
text data into a matrix of TF-IDF (Term
Frequency-Inverse Document Frequency)
features for machine learning models.

e Libraries: NLTK, SpaCy, Regex,

sklearn’sTfidf Vectorizer.

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:

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

e Word Embeddings: Use pre-trained
embeddings (Word2Vec, GloVe, FastText)
to capture semantic meaning.

e Custom Features: Create features such as the
frequency of specific keywords, text length,
or use of specific mental health-related
terms.

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

4. Model Training Module

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:

e Random Forest Classifier: An ensemble
method using multiple decision trees to
provide a robust prediction.

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

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

e 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.

e 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:

e BERT-based Models: For advanced
understanding and sentiment analysis of the
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text.

e Fine-tuning on Mental Health Data:
Fine-tuning pre-trained transformer models
on domain-specific mental health data to
improve performance.

e Transformer Libraries: Hugging Face
Transformers for model integration.

6. Prediction and Detection Module

e 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.

e Methods/Tools:

e  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.

e Risk Scoring: Assigning a probability or
risk score based on the likelihood of a mental
health disorder being present.

e Libraries: scikit-learn, Hugging Face
Transformers.

7. User Interface (UI) Module

o Purpose: This module provides an 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.

o Methods/Tools:

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

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

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

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

RESULT

Detection and Prediction of Future Mental Disorder from social media data using ml ensemble
learnind and lim

CONCLUSION

The detection and prediction of future mental disorders using
social media data, combined with Machine Learning (ML),
Ensemble Learning, and Large Language Models (LLMs),
represents a transformative approach in the field of mental
health. By leveraging the vast amount of unstructured data
available on social media platforms, machine learning models
can identify early warning signs of mental health issues such as
depression, anxiety, and stress. Ensemble learning techniques
like Random Forests and Decision Trees enhance the predictive
power of individual models by combining their strengths and
reducing the risk of overfitting. Furthermore, large language
models, which excel in natural language processing tasks,
can interpret the subtle and complex language patterns
found in social media content to better assess emotional and
psychological states.This approach offers the potential to
create personalized mental health monitoring systems that can
detect issues early, potentially improving treatment outcomes
and providing real-time interventions. While promising, this
field still faces challenges, including data privacy concerns, the
need for high-quality labeled datasets, and the interpretability
of complex machine learning models. However, as technology
advances and more data becomes available, the capabilities of
such systems will continue to improve, offering a future where
mental health disorders can be identified and addressed with
greater precision and efficiency.
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