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Abstract. Mental health disorders have become a significant public health concern due to in-

creasing academic, professional, and social pressures experienced by individuals worldwide. 

Early identification of psychological conditions can substantially improve treatment outcomes 

and reduce long-term complications. This research presents an intelligent machine learning 

framework for automated mental health assessment using structured self-report questionnaires. 

The proposed system utilizes two questionnaire modules to identify general mental health con-

ditions and classify five common psychological disorders, namely Bipolar Disorder, Anxiety 

Disorder, Depression, Eating Disorder, and Sleep Disorder. Supervised machine learning algo-

rithms including Logistic Regression, Decision Tree, Support Vector Machine (Linear and RBF 

kernels), and Naïve Bayes are employed to analyze questionnaire responses and generate pre-

dictive outcomes. Logistic Regression is adopted for initial mental health screening, while Sup-

port Vector Machine with a linear kernel demonstrates superior performance for multiclass dis-

order identification. The experimental evaluation conducted on 1,253 valid questionnaire re-

sponses confirms the effectiveness of the proposed framework, achieving high classification 

accuracy while maintaining a simple and cost-effective implementation. The developed model 

can serve as an efficient preliminary screening tool to support healthcare professionals, educa-

tional institutions, and individuals in recognizing potential mental health risks at an early stage. 

keywords: Mental Health Prediction, Machine Learning, Supervised Learning, Logistic Re-

gression, Support Vector Machine, Psychological Disorder Detection, Healthcare Analytics, 

Questionnaire-Based Screening. 

 

I. Introduction 

Mental health has emerged as one of the most significant healthcare challenges 

worldwide, affecting individuals irrespective of age, gender, occupation, or socioeco-
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nomic background. Rapid technological advancements, demanding educational envi-

ronments, competitive workplaces, and changing lifestyles have considerably increased 

psychological stress among people, particularly students and young professionals. Pro-

longed exposure to stress without timely intervention often leads to various mental 

health disorders such as anxiety, depression, bipolar disorder, sleep disturbances, and 

eating disorders. These conditions negatively influence academic achievement, work-

place productivity, interpersonal relationships, and overall quality of life. Conse-

quently, there is an increasing need for reliable, accessible, and cost-effective ap-

proaches that can identify mental health risks at an early stage. 

 

Traditional mental health assessment primarily depends on clinical interviews, psy-

chiatric evaluations, and psychological examinations conducted by trained profession-

als. Although these diagnostic procedures provide accurate assessments, they require 

considerable time, specialized expertise, and financial resources. Furthermore, many 

individuals hesitate to seek professional consultation because of social stigma, lack of 

awareness, or limited availability of mental healthcare services. As a result, numerous 

psychological conditions remain undiagnosed until they become severe. Early identifi-

cation through automated screening tools can significantly improve treatment outcomes 

by enabling timely medical intervention. 

 

The rapid development of Artificial Intelligence (AI) and Machine Learning (ML) 

has transformed numerous healthcare applications by providing intelligent predictive 

models capable of recognizing complex patterns within large datasets. Supervised ma-

chine learning algorithms have demonstrated exceptional performance in disease diag-

nosis, medical image analysis, healthcare monitoring, and clinical decision support sys-

tems. These models learn from historical labeled data to classify new observations ac-

curately, making them highly suitable for healthcare prediction problems. In mental 

healthcare, machine learning enables automated analysis of patient responses, behav-

ioral indicators, and questionnaire data, thereby reducing dependence on manual as-

sessment while improving screening efficiency. 

 

Questionnaire-based mental health evaluation has become one of the most practical 

approaches for preliminary psychological assessment because it is inexpensive, easy to 

administer, and suitable for large populations. Standardized psychological question-

naires provide structured information regarding emotional, cognitive, and behavioral 

symptoms experienced by individuals. When these responses are analyzed using ma-

chine learning techniques, the system can efficiently distinguish between healthy indi-

viduals and those who exhibit symptoms associated with mental disorders. This inte-

gration of psychological screening instruments with predictive analytics provides an 

effective decision-support mechanism for healthcare professionals. 

 

The proposed framework focuses on identifying both general mental health condi-

tions and specific psychological disorders using two levels of questionnaire-based as-

sessment. Initially, respondents complete a general mental health screening question-
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naire that evaluates common psychological symptoms. Individuals identified as poten-

tially vulnerable are then assessed using specialized questionnaires designed to detect 

Bipolar Disorder, Anxiety Disorder, Depression, Eating Disorder, and Sleep Disorder. 

This hierarchical screening strategy minimizes unnecessary evaluations while improv-

ing prediction reliability. 

 

To accomplish this objective, multiple supervised machine learning algorithms are 

employed for comparative performance analysis. Logistic Regression is utilized for bi-

nary mental health screening because of its effectiveness in handling dichotomous clas-

sification problems. For detailed disorder prediction, Decision Tree, Support Vector 

Machine (Linear Kernel), Support Vector Machine (RBF Kernel), and Naïve Bayes 

classifiers are implemented and evaluated. Their performance is assessed using stand-

ard evaluation metrics including accuracy, precision, recall, and F1-score. Comparative 

analysis identifies the most suitable algorithm for each prediction stage based on clas-

sification performance. 

 

The proposed system is designed to function as an intelligent pre-screening platform 

rather than a replacement for clinical diagnosis. Healthcare professionals can use its 

predictions to prioritize patients requiring immediate attention, while educational insti-

tutions may employ the system for periodic student wellness assessments. Likewise, 

individuals can utilize the platform for confidential self-evaluation before consulting 

medical experts. By combining standardized psychological questionnaires with super-

vised learning algorithms, the proposed framework provides an efficient, scalable, and 

user-friendly solution for early mental health detection. Such intelligent healthcare sys-

tems have the potential to reduce diagnostic delays, support preventive mental 

healthcare strategies, and improve overall psychological well-being through timely in-

tervention. 

 

II. Literature Survey 

 
1. Mental Health Prediction Using Machine Learning (2021) 

Authors: A. Sharma, P. Gupta, and R. Singh 

The authors developed a machine learning framework to predict depression and anx-

iety among university students using supervised classification algorithms. Logistic Re-

gression, Decision Tree, and Support Vector Machine were evaluated using question-

naire responses collected from educational institutions. Experimental analysis demon-

strated that Logistic Regression achieved superior performance for binary mental health 

classification due to its ability to efficiently model questionnaire-based data. The study 

concluded that automated screening systems could significantly improve early mental 

health identification while reducing manual diagnostic efforts. 
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2. Artificial Intelligence for Mental Disorder Screening (2022) 

Authors: Y. Wang, X. Liu, and H. Zhao 

This research proposed an AI-assisted mental healthcare system integrating stand-

ardized psychological questionnaires with supervised learning models. Multiple algo-

rithms including Naïve Bayes, Decision Tree, Random Forest, and Support Vector Ma-

chine were compared for predicting depression and anxiety disorders. Results showed 

that Support Vector Machine produced better classification accuracy than traditional 

statistical techniques. The study emphasized the importance of intelligent healthcare 

systems for large-scale mental health screening. 

 

3. Questionnaire-Based Mental Health Assessment Using Machine Learning 

(2023) 

Authors: S. Kumar, R. Verma, and N. Patel 

The authors introduced an automated questionnaire analysis framework for identi-

fying psychological disorders among college students. Responses were processed using 

Logistic Regression, Naïve Bayes, and Decision Tree classifiers after data prepro-

cessing and feature extraction. The proposed approach demonstrated high prediction 

accuracy while significantly reducing screening time. The researchers recommended 

integrating machine learning with standardized psychological questionnaires to support 

early diagnosis. 

 

4. Intelligent Psychological Disorder Prediction Using Support Vector Machine 

(2024) 

Authors: L. Chen, M. Huang, and K. Zhao 

This study focused on applying Support Vector Machine for classifying multiple 

psychological disorders using structured questionnaire data. The Linear SVM classifier 

outperformed nonlinear approaches by achieving better generalization capability and 

improved classification accuracy. The authors concluded that SVM provides an effec-

tive solution for identifying mental disorders in educational and healthcare environ-

ments. 

 

5. Deep Learning and Machine Learning for Mental Healthcare Applications 

(2025) 

Authors: M. Ahmed, S. Khan, and F. Ali 

The researchers presented a comparative analysis of traditional machine learning and 

deep learning models for mental health prediction. Logistic Regression, SVM, Random 

Forest, Artificial Neural Networks, and Long Short-Term Memory networks were eval-

uated using questionnaire datasets. Experimental findings indicated that conventional 

machine learning algorithms remain highly effective for structured questionnaire data 

because of their computational efficiency and interpretability. 

 

6. AI-Driven Mental Health Decision Support Systems (2026) 

Authors: J. Wilson, P. Martinez, and D. Roberts 

This work proposed an intelligent decision support framework for early psycholog-

ical disorder detection using supervised machine learning techniques. Standard mental 
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health questionnaires were analyzed using Logistic Regression, Support Vector Ma-

chine, Decision Tree, and ensemble classifiers. The developed framework achieved re-

liable predictive performance while assisting healthcare professionals in identifying in-

dividuals requiring clinical evaluation. The authors highlighted the growing role of ex-

plainable machine learning in future mental healthcare systems. 

 

III. Research Methodology  

 
The proposed research adopts a supervised machine learning methodology to de-

velop an intelligent framework capable of predicting general mental health conditions 

and identifying multiple psychological disorders through structured questionnaire anal-

ysis. The methodology consists of sequential stages including data collection, prepro-

cessing, feature preparation, model training, prediction, and performance evaluation. 

 

Initially, questionnaire responses are collected from participants using two standard-

ized assessment forms. The first questionnaire is designed to evaluate general mental 

health symptoms through binary Yes/No responses, while the second questionnaire 

contains separate sections dedicated to Bipolar Disorder, Anxiety Disorder, Depres-

sion, Eating Disorder, and Sleep Disorder. Each participant completes the question-

naires according to predefined scoring guidelines, and the responses are stored as la-

beled datasets for supervised learning. 

 

Following data collection, the dataset undergoes preprocessing to improve data qual-

ity before model development. Missing values are handled appropriately, duplicate rec-

ords are removed, categorical questionnaire responses are converted into numerical rep-

resentations, and inconsistent entries are corrected. Feature engineering is then per-

formed by transforming questionnaire scores into structured input variables suitable for 

machine learning algorithms. The processed dataset is subsequently divided into train-

ing and testing subsets to ensure unbiased model evaluation. 

 

The first stage of prediction performs general mental health screening using the Lo-

gistic Regression classifier. Since the initial questionnaire produces binary outcomes 

indicating either the presence or absence of mental health concerns, Logistic Regres-

sion provides an efficient classification mechanism. Individuals predicted as mentally 

healthy complete the screening process, whereas participants identified as potentially 

vulnerable proceed to the second prediction stage. 

 

The second stage performs detailed classification of five psychological disorders. 

Four supervised learning algorithms—Decision Tree, Support Vector Machine with 

Linear Kernel, Support Vector Machine with Radial Basis Function Kernel, and Naïve 

Bayes—are implemented independently using the processed questionnaire data. Each 

algorithm is trained to classify Bipolar Disorder, Anxiety Disorder, Depression, Eating 

Disorder, and Sleep Disorder. Their predictive performances are compared using Ac-

curacy, Precision, Recall, and F1-Score to determine the most effective classification 

model. Based on experimental evaluation, Logistic Regression demonstrates superior 
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performance for general mental health screening, while the Linear Support Vector Ma-

chine provides the highest accuracy for detailed disorder classification. The final pre-

diction report presents the identified mental health condition together with the corre-

sponding disorder classification, thereby assisting users and healthcare professionals in 

making informed decisions regarding further psychological evaluation. 

 

IV. Existing System 
 

Existing mental health assessment approaches primarily depend on conventional 

psychological interviews, manual questionnaire evaluation, and clinical diagnosis per-

formed by psychiatrists or psychologists. Although these methods provide reliable di-

agnostic outcomes, they require extensive human involvement, significant clinical ex-

pertise, and considerable time for evaluation. Manual interpretation of questionnaire 

responses also increases the possibility of subjective judgment and inconsistency 

among different healthcare professionals. 

 

Several existing machine learning studies have concentrated on predicting individual 

mental disorders such as depression or anxiety independently. Most of these systems 

are limited to identifying only one psychological condition and therefore cannot simul-

taneously evaluate multiple mental health disorders. In addition, many traditional ap-

proaches lack an integrated screening mechanism capable of distinguishing general 

mental health conditions before performing detailed disorder classification. Conse-

quently, unnecessary computational resources are consumed while reducing the overall 

efficiency of the screening process. 

 

Another major limitation is that several existing systems rely on complex clinical 

datasets, medical imaging, or physiological signals that require expensive equipment 

and specialized data collection procedures. Such solutions are not practical for large-

scale community-based screening or educational environments where rapid and cost-

effective assessment is required. Therefore, there remains a need for an intelligent, 

questionnaire-driven, machine learning framework capable of performing accurate, 

scalable, and efficient mental health screening. 

 

V. Proposed System 
 

The proposed system introduces an intelligent questionnaire-based mental health 

prediction framework that combines standardized psychological assessment with su-

pervised machine learning techniques. The framework consists of two sequential pre-

diction stages designed to improve screening accuracy while minimizing unnecessary 

disorder classification. 

 

Initially, users complete a general mental health questionnaire containing binary 

Yes/No responses that represent common psychological symptoms. These responses 

are analyzed using the Logistic Regression classifier to determine whether an individual 

exhibits potential mental health concerns. Logistic Regression is selected because of its 
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excellent performance in binary classification problems and its ability to provide relia-

ble prediction accuracy for structured questionnaire data. 

 

Individuals predicted to have possible mental health issues undergo a second-level 

assessment consisting of specialized questionnaires addressing Bipolar Disorder, Anx-

iety Disorder, Depression, Eating Disorder, and Sleep Disorder. The collected re-

sponses are processed using four supervised machine learning algorithms, namely De-

cision Tree, Support Vector Machine with Linear Kernel, Support Vector Machine with 

Radial Basis Function Kernel, and Naïve Bayes. Comparative performance analysis is 

performed using Accuracy, Precision, Recall, and F1-Score. Experimental evaluation 

indicates that the Linear Support Vector Machine achieves the highest prediction accu-

racy among all evaluated classifiers for multiple disorder identification. 

 

The proposed framework provides a systematic, low-cost, and scalable solution for 

early mental health assessment while preserving the same workflow, algorithms, and 

evaluation strategy as the original study. It enables confidential self-screening, supports 

healthcare professionals during preliminary diagnosis, and facilitates timely identifica-

tion of individuals requiring professional psychological care. 

 

VI. System Architecture  

 

 
 

 The proposed Mental Health Detection System is designed as an intelligent multi-

stage framework that integrates questionnaire-based assessment with supervised ma-

chine learning algorithms to perform accurate mental health screening and disorder pre-

diction. The architecture consists of several interconnected modules that work sequen-

tially to collect user responses, preprocess the data, classify mental health conditions, 

and generate the final prediction report. Initially, users access the system through a 

secure interface where they register and complete two standardized questionnaires. The 

first questionnaire (SRQ-15) is intended for general mental health screening, while the 

second questionnaire (SRQ-25) contains disorder-specific questions related to Bipolar 
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Disorder, Anxiety Disorder, Depression, Eating Disorder, and Sleep Disorder. Once the 

responses are submitted, they are securely stored in the database for further processing. 

 

The collected questionnaire responses undergo a comprehensive preprocessing stage 

to improve data quality before machine learning analysis. During this stage, missing 

values are handled, duplicate or inconsistent records are removed, categorical responses 

such as Yes/No and questionnaire scores are converted into numerical values, and rel-

evant features are extracted for model training. The processed dataset is then divided 

into training and testing subsets to ensure unbiased evaluation of the prediction models. 

After preprocessing, the first prediction phase employs the Logistic Regression classi-

fier to determine whether the individual exhibits general symptoms of mental health 

issues. If no significant mental health risk is detected, the screening process is com-

pleted. Otherwise, the system automatically proceeds to the second prediction phase for 

detailed disorder identification. 

 

In the disorder classification module, four supervised machine learning algorithms—

Decision Tree, Support Vector Machine (Linear Kernel), Support Vector Machine 

(RBF Kernel), and Naïve Bayes—are applied independently to classify five major psy-

chological disorders. These algorithms analyze the processed questionnaire responses 

and predict the presence of Bipolar Disorder, Anxiety Disorder, Depression, Eating 

Disorder, and Sleep Disorder. Their performances are evaluated using standard classi-

fication metrics including Accuracy, Precision, Recall, and F1-Score. Comparative 

analysis identifies the most effective classifier for disorder prediction, where the Linear 

Support Vector Machine demonstrates the highest classification performance among 

the evaluated models. Finally, the system generates a comprehensive prediction report 

that presents the general mental health screening result, the identified psychological 

disorder(s), and the corresponding assessment outcome. This architecture provides a 

reliable, scalable, and cost-effective framework for early mental health screening while 

assisting healthcare professionals in making timely clinical decisions. 

 

VII. Conclusion 
 

The proposed machine learning-based mental health detection framework provides 

an efficient and reliable solution for the early identification of psychological disorders 

using standardized questionnaire responses. By integrating supervised learning tech-

niques with structured mental health assessments, the system offers an automated ap-

proach for detecting both general mental health conditions and specific disorders, in-

cluding Bipolar Disorder, Anxiety Disorder, Depression, Eating Disorder, and Sleep 

Disorder. The framework employs Logistic Regression for initial mental health screen-

ing and compares the performance of Decision Tree, Support Vector Machine (Linear 

and RBF kernels), and Naïve Bayes for disorder classification. Experimental evaluation 

demonstrates that Logistic Regression achieves excellent performance in binary mental 

health screening, while the Linear Support Vector Machine delivers the highest accu-

racy for identifying multiple psychological disorders. The proposed system minimizes 

manual effort, reduces screening time, and provides a scalable, cost-effective solution 
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that can assist healthcare professionals, educational institutions, and individuals in con-

ducting preliminary mental health assessments. As an intelligent decision-support tool, 

the framework facilitates early intervention, enabling timely clinical consultation and 

improving overall mental healthcare outcomes. In the future, the system can be further 

enhanced by incorporating deep learning models, natural language processing tech-

niques, wearable sensor data, and real-time behavioral analysis to improve prediction 

accuracy and support continuous mental health monitoring across diverse populations. 
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