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ABSTRACT

Mental health disorders such as depression, anxiety,
and stress have become significant global concerns
due to rapid lifestyle changes, increased social
pressure, and technological dependency. Early
detection of such conditions remains challenging
because many individuals hesitate to seek
professional help or remain unaware of their mental
health status. This project presents a machine
learning-based system, MindPredictor, designed to
classify mental health conditions using supervised
learning algorithms by analyzing user-generated
textual data, particularly from social media
platforms. The system leverages natural language
processing

techniques, including text

preprocessing, tokenization, stemming,
lemmatization, and sentiment analysis, to extract
meaningful insights from user input. Sentiment
polarity and subjectivity scores are computed and
used as features for classification. The processed
data is then fed into machine learning models such
as Naive Bayes and hybrid classifiers to distinguish
between depressive and non-depressive states. The
system evaluates model performance using metrics
like accuracy, precision, recall, and confusion
matrix analysis to ensure reliable predictions.
Results demonstrate that machine learning
algorithms can effectively identify patterns related
to mental health conditions and provide accurate

classification outcomes. The proposed system

offers a cost-effective, scalable, and accessible
solution that can assist in early mental health
assessment. It does not replace professional
diagnosis but acts as a supportive tool for
awareness and preliminary screening. By
integrating artificial intelligence with healthcare,
the system contributes to improved mental health
monitoring, timely intervention, and reduced social

stigma associated with psychological disorders.
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I. INTRODUCTION

Mental health has emerged as a critical concern
worldwide due to increasing cases of depression,
anxiety, and stress-related disorders affecting
millions of individuals every year [1]. Depression
alone impacts over 264 million people globally and
often remains undiagnosed due to lack of
awareness and social stigma [2]. The condition is
influenced by multiple factors such as biological
changes, environmental stress, genetic
predisposition, and emotional imbalance [3].
Individuals suffering from depression may
experience symptoms like lack of interest, fatigue,
insomnia, and negative thoughts that significantly
affect daily functioning [4]. Traditional mental
health diagnosis involves clinical interviews,

psychological evaluations, and questionnaires
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conducted by professionals, which are time-
consuming and not always accessible to everyone
[5]. With the rapid growth of digital platforms,
people increasingly express their thoughts and
emotions through social media, making it a
valuable data source for analyzing mental health
patterns [6]. Social media platforms act as a digital
diary where users share their emotional states,
providing researchers an opportunity to detect
psychological conditions using computational
techniques [7]. Machine learning has emerged as a
powerful tool to analyze such large-scale textual
data and identify patterns that indicate mental
health conditions [8]. Natural Language Processing
(NLP) enables the extraction of meaningful insights
from unstructured text data, allowing classification
of emotional states [9]. Sentiment analysis further
enhances this process by assigning polarity scores
to user-generated content, categorizing them into

positive, negative, or neutral sentiments [10].

The integration of machine learning with mental
healthcare offers a promising solution for early
detection and prevention of mental health disorders
[11]. Algorithms such as Naive Bayes, Support
Vector Machines, and Decision Trees are widely
used for classification tasks due to their efficiency
in handling textual data [12]. These models can
learn patterns from historical datasets and predict
the mental health status of users based on their
input [13]. Twitter and similar microblogging
platforms provide publicly accessible data that can
be analyzed using APIs for large-scale research
[14]. By applying sentiment analysis and
classification techniques, researchers can determine
whether a user is likely experiencing depression
[15]. The proposed system aims to utilize these
advancements to build an automated mental health
prediction model that is accessible, cost-effective,
and scalable [16]. It focuses on preprocessing

textual data, extracting features, and training

machine learning models to achieve accurate
classification results [17]. The system also
evaluates performance using metrics such as
accuracy, precision, and recall to ensure reliability
[18]. Additionally, it promotes awareness by
providing users with insights into their mental well-
being [19]. Unlike traditional methods, this system
offers privacy and convenience, reducing the
barrier of seeking help [20]. Overall, the integration
of machine learning in mental health prediction
represents a significant advancement in healthcare
technology and contributes to early diagnosis and

intervention [21].
II. LITERATURE SURVEY

Recent research in mental health detection has
focused on leveraging machine learning techniques
to analyze textual data from social media platforms
for identifying depressive behavior [22]. Studies
have shown that linguistic patterns, emotional
expressions, and sentiment polarity play a crucial
role in determining mental health conditions [23].
Early approaches utilized rule-based systems and
manual analysis, which were limited in scalability
and accuracy [24]. With the advancement of
machine learning, algorithms such as Support
Vector Machines (SVM) have been widely applied
for classification tasks due to their ability to handle
high-dimensional data effectively [25]. Research
conducted on Facebook and Twitter datasets
demonstrated that SVM models could achieve high
accuracy in detecting depression by analyzing user
posts and comments [26]. Another study introduced
Naive Bayes classifiers for sentiment-based
classification, highlighting their efficiency in
handling probabilistic text data [27]. Results
indicated that Naive Bayes often outperformed
other algorithms in terms of speed and accuracy for
large datasets [28]. Hybrid models combining

Naive Bayes and decision trees, such as NBTree,
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have also been explored to improve classification
performance [29]. These models leverage the
strengths of both probabilistic and rule-based
approaches, resulting in better prediction accuracy

[30].

Despite significant advancements, existing research
exhibits several limitations that need to be
addressed. Many studies rely on single datasets,
which may not generalize well across different
populations and languages. Additionally, most
approaches focus primarily on accuracy as the
evaluation metric, overlooking other important
factors such as recall and precision. Some systems
lack real-time predictive capabilities and fail to
integrate advanced preprocessing techniques like
lemmatization and feature engineering.
Furthermore, traditional systems do not fully utilize
multi-factor data such as lifestyle patterns and
behavioral indicators. The proposed system aims to
overcome these limitations by incorporating
comprehensive  data  preprocessing, multiple
machine learning algorithms, and robust evaluation
techniques. It also emphasizes scalability and real-
time prediction capabilities, making it suitable for
practical applications. By comparing different
classifiers and selecting the best-performing model,
the system ensures improved reliability and

efficiency in detecting mental health conditions.
II1. PROPOSED SYSTEM

The proposed system introduces an intelligent
Mental Health Prediction System that utilizes
supervised machine learning algorithms to detect
mental health conditions such as depression,
anxiety, and stress. The system collects user input
in the form of textual data, which may include
social media posts, behavioral descriptions, or
emotional expressions. This data is preprocessed
using techniques such as noise removal,

tokenization, stop-word removal, stemming, and

lemmatization to ensure clean and meaningful input
for analysis. Sentiment analysis is applied to
determine the polarity of the text, which serves as a
key feature for classification. The processed data is
then transformed into numerical representations
using feature extraction techniques like TF-IDF

vectorization.

......

Fig.1 Work Flow diagram

The classification process involves multiple
machine learning algorithms such as Naive Bayes,
Decision Tree, Random Forest, and K-Nearest
Neighbors. These models are trained using labeled
datasets to identify patterns associated with
depressive and non-depressive behavior. The
system evaluates each model based on performance
metrics such as accuracy, precision, recall, and F1-
score, and selects the best-performing algorithm for
final prediction. The output is presented in a user-
friendly interface, providing insights into the user's
mental health status. Additionally, the system
supports scalability and can be integrated into web
or mobile applications for real-time usage. It
ensures data privacy and serves as a supportive tool
for early detection rather than replacing

professional diagnosis.
IV. SYSTEM DESIGN

The system design follows a modular and

structured  approach  to  ensure  efficient
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implementation and scalability. The architecture is
based on the Model-View-Template (MVT)
framework, where the model handles data storage
and processing, the view manages user interaction,
and the template defines the user interface. The
system consists of multiple modules including data
collection, preprocessing, feature extraction, model
training, prediction, and result visualization. Data is
collected from wuser inputs or social media
platforms and stored in a structured format. The
preprocessing module cleans the data by removing
noise such as URLs, special characters, and stop
words. Feature extraction techniques such as TF-
IDF convert textual data into numerical vectors

suitable for machine learning models.
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Fig.2 use case diagram
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Fig.3 Activity diagram

The training module applies supervised learning

algorithms to classify the data into depressive and

non-depressive categories. The system uses a train-
test split approach to evaluate model performance
and avoid overfitting. Evaluation metrics such as
confusion matrix, accuracy, precision, and recall
are used to assess model effectiveness. The
prediction module processes new user input and
generates real-time results. The user interface is
designed using web technologies such as HTML,
CSS, and JavaScript, while the backend is
implemented using Python and Flask/Django
frameworks. The system ensures seamless
interaction between components and supports
deployment in real-world environments. The
overall design emphasizes efficiency, scalability,

and ease of use.

Fig.4 Class diagram

V. RESULTS
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VI. CONCLUSION

The Mental Health Prediction System using
Machine Learning presents an effective solution for
early detection and analysis of mental health
conditions such as depression, anxiety, and stress.
By leveraging advanced techniques in natural
language processing and supervised learning, the
system can analyze user-generated textual data and
accurately classify mental health status. The
integration of sentiment analysis and machine
learning algorithms enables the system to identify
hidden patterns that may not be easily detectable
through traditional methods. The proposed system
addresses key limitations of existing approaches by
providing a scalable, cost-effective, and accessible
platform for mental health assessment. It promotes
awareness and encourages individuals to seek

timely intervention, thereby reducing the severity
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of mental health issues. The system also ensures
user privacy and offers a user-friendly interface for
seamless interaction. Although it does not replace
professional medical diagnosis, it serves as a
valuable preliminary screening tool. Future
enhancements may include integration with deep
learning models, real-time monitoring, and multi-
language support to improve accuracy and
applicability. Overall, the project demonstrates the
potential of artificial intelligence in transforming
healthcare and contributing to better mental well-

being.
References

1. World Health Organization. (2020).
Depression and other common mental

disorders.

2. American Psychiatric Association. (2019).
Diagnostic and statistical manual of

mental disorders.

3. Smith, J. (2018). Biological factors in

depression. Journal of Psychology.

4. Brown, T. (2017). Symptoms of
depressive  disorders. Mental Health

Review.

5. Lee, K. (2016). Clinical diagnosis of

depression. Healthcare Journal.

6. Kumar, R. (2021). Social media and
mental health. IEEE Access.

7. Patel, S. (2020). Digital expression and

emotional behavior. Springer.

8. Mitchell, T. (1997). Machine learning.
McGraw Hill.

9. Jurafsky, D., & Martin, J. (2019). Speech

and language processing.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Pang, B., & Lee, L. (2008). Sentiment

analysis. Foundations and Trends.

Goodfellow, I. (2016). Deep learning. MIT

Press.

Cortes, C. (1995). Support vector

machines. Machine Learning Journal.

Bishop, C. (2006). Pattern recognition.
Springer.

Twitter API Documentation. (2023).
Developer Guide.

Liu, B. (2012). Sentiment analysis and

opinion mining.

Chen, X. (2021). Al in healthcare.

Elsevier.

Han, J. (2011). Data mining concepts.

Morgan Kaufmann.

Powers, D. (2011). Evaluation metrics.

Journal of ML.

Gupta, A. (2022). Mental health awareness
systems. IEEE.

Sharma, P. (2021). Privacy in healthcare

systems. Springer.

Zhao, Y. (2020). Al-based diagnosis

systems. Elsevier.

Reece, A. (2017). Social media depression

detection. EPJ Data Science.

De Choudhury, M. (2013). Predicting

depression via social media. ICWSM.

Park, M. (2012). Rule-based sentiment
analysis. ACM.

Vapnik, V. (1998). Statistical learning
theory. Wiley.

102 | Page



Journal of Science Engineering Technology and Management Science ISSN: 3049-0952
Volume 03, Issue 05, May 2026 www.jsetms.com

26. Resnik, P. (2015). Depression detection
via Twitter. NAACL.

27. McCallum, A. (1998). Naive Bayes text

classification.

28. Rennie, J. (2003). Improving NB
performance. ICML.

29. Kohavi, R. (1997). NBTree classifier.
AAAL

30. Zhang, H. (2004). Naive Bayes optimality.
AAAL

103 | Page



