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ABSTRACT 

Obsessive Compulsive Disorder (OCD) is a 

chronic mental health condition 

characterized by intrusive thoughts 

(obsessions) and repetitive behaviors 

(compulsions), significantly affecting an 

individual’s quality of life. Effective 

treatment often involves a combination of 

psychotherapy and pharmacological 

interventions, such as selective serotonin 

reuptake inhibitors (SSRIs). However, 

identifying the most suitable medication and 

dosage for each patient remains a complex 

and time-consuming process due to 

variations in individual responses. This study 

explores the application of machine learning 

techniques to improve the prediction and 

optimization of OCD medication outcomes. 

The proposed system utilizes patient data 

including demographic information, clinical 

history, symptom severity scores, medication 

records, and treatment responses. Data 

preprocessing techniques such as cleaning, 

normalization, and feature selection are 

applied to enhance data quality. Machine 

learning algorithms such as Logistic 

Regression, Random Forest, Support Vector 

Machines (SVM), and Artificial Neural 

Networks (ANN) are used to predict 

treatment effectiveness and recommend 

personalized medication plans. The system 

aims to identify patterns in patient responses 

to different medications, enabling clinicians 

to make more informed decisions. 

Experimental results indicate that machine 

learning models can effectively predict 

medication outcomes and improve treatment 

accuracy. Ensemble models such as Random 

Forest demonstrate higher performance due 

to their ability to handle complex and 

nonlinear relationships. However, challenges 

such as limited datasets, data privacy 

concerns, and model interpretability remain. 

Overall, this study highlights the potential of 

machine learning in enhancing personalized 

treatment strategies for OCD, leading to 

improved patient outcomes and more 

efficient healthcare delivery. 
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I.INTRODUCTION 
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Obsessive Compulsive Disorder (OCD) is a 

chronic psychiatric condition characterized 

by persistent intrusive thoughts (obsessions) 

and repetitive behaviors (compulsions) that 

significantly interfere with daily functioning. 

It affects millions of individuals worldwide 

and can lead to severe emotional distress, 

reduced productivity, and impaired quality of 

life. The standard treatment for OCD 

typically involves a combination of 

Cognitive Behavioral Therapy (CBT) and 

pharmacological interventions, particularly 

selective serotonin reuptake inhibitors 

(SSRIs). However, treatment outcomes vary 

significantly across individuals, as patients 

respond differently to medications based on 

factors such as genetic makeup, symptom 

severity, and comorbid conditions. This 

variability makes it challenging for clinicians 

to determine the most effective treatment 

plan for each patient. 

With the advancement of artificial 

intelligence and data-driven healthcare, 

machine learning has emerged as a promising 

tool for improving treatment strategies in 

mental health disorders. Machine learning 

algorithms can analyze large volumes of 

patient data and identify patterns that may 

not be apparent through traditional clinical 

methods. Techniques such as Logistic 

Regression, Decision Trees, Random Forest, 

Support Vector Machines (SVM), and 

Artificial Neural Networks (ANN) have been 

widely used for predictive modeling in 

healthcare. These models can be applied to 

predict medication effectiveness, identify 

potential side effects, and recommend 

personalized treatment plans based on patient 

characteristics. 

The proposed study focuses on leveraging 

machine learning techniques to enhance 

medication management for OCD patients. 

By analyzing patient data including 

demographics, clinical history, symptom 

severity, and previous treatment responses, 

the system aims to predict the effectiveness 

of different medications and optimize 

treatment decisions. This approach supports 

personalized medicine by tailoring 

treatments to individual patients, improving 

outcomes, and reducing trial-and-error in 

medication selection. Overall, the integration 

of machine learning into OCD treatment 

offers a scalable and intelligent solution for 

improving mental healthcare delivery. 

II SURVEY OF RESEARCH 

The study by T. Hastie, R. Tibshirani, and J. 

Friedman (2009) [1] introduced statistical 

learning methods for predictive modeling in 

healthcare. The methodology focuses on 

regression and classification techniques to 

analyze clinical data. Results show that these 

models are effective in identifying patterns in 

patient outcomes. However, they may 

struggle with highly complex nonlinear 
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relationships. This research provides the 

theoretical foundation for applying machine 

learning in medical prediction tasks. 

The work by L. Breiman (2001) [2] proposed 

the Random Forest algorithm, an ensemble 

learning technique that improves prediction 

accuracy by combining multiple decision 

trees. The methodology uses bootstrap 

sampling and random feature selection to 

reduce overfitting. Results demonstrate that 

Random Forest performs well on healthcare 

datasets with complex interactions. 

However, it may require higher 

computational resources. This study supports 

its use in predicting medication outcomes for 

OCD patients. 

The research by C. Cortes and V. Vapnik 

(1995) [3] introduced Support Vector 

Machines (SVM) for classification and 

regression tasks. The methodology focuses 

on finding optimal decision boundaries in 

high-dimensional spaces. Results indicate 

strong performance in medical diagnosis 

applications. However, parameter tuning can 

be challenging. This research is relevant for 

classifying patient responses to different 

medications. 

The study by Y. LeCun et al. (2015) [4] 

explored deep learning techniques for 

healthcare applications. The methodology 

uses neural networks to model complex 

patterns in data. Results show that deep 

learning models outperform traditional 

methods in many predictive tasks. However, 

they require large datasets and high 

computational power. This research supports 

the use of Artificial Neural Networks (ANN) 

in personalized treatment prediction. 

The work by R. Miotto et al. (2016) 

introduced deep learning frameworks for 

healthcare analytics [5]. The methodology 

involves analyzing electronic health records 

(EHR) to predict patient outcomes. Results 

demonstrate improved accuracy in clinical 

predictions. However, data privacy and 

interpretability remain challenges. This study 

is relevant as it highlights the importance of 

using patient data for predictive modeling. 

The research by V. Chandola et al. (2009) 

discussed anomaly detection techniques in 

healthcare [6]. The methodology identifies 

unusual patterns that may indicate abnormal 

treatment responses or adverse drug effects. 

Results show that anomaly detection can 

enhance patient safety. However, false 

positives can occur. This research supports 

monitoring unexpected responses in OCD 

medication treatment. 

 

III. WORKING METHODOLOGY 

The proposed system for applying machine 

learning in OCD medication management 

begins with data collection and 
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preprocessing. The dataset includes patient 

information such as age, gender, medical 

history, symptom severity scores, medication 

types, dosage levels, and previous treatment 

responses. In the preprocessing stage, data 

cleaning is performed to remove missing 

values, inconsistencies, and irrelevant 

attributes. Categorical variables are encoded, 

and numerical features are normalized to 

ensure uniformity across the dataset. Feature 

selection techniques are applied to identify 

the most significant factors influencing 

treatment outcomes, such as symptom 

severity and medication type. 

In the next stage, machine learning models 

are trained to predict the effectiveness of 

different medications. Supervised learning 

algorithms such as Logistic Regression, 

Decision Trees, Random Forest, Support 

Vector Machines (SVM), and Artificial 

Neural Networks (ANN) are applied to 

classify patient responses as effective or 

ineffective. The dataset is divided into 

training and testing sets to evaluate model 

performance. Metrics such as accuracy, 

precision, recall, and F1-score are used to 

assess the effectiveness of each model. 

Ensemble methods like Random Forest often 

provide better performance due to their 

ability to capture complex relationships in 

the data and reduce overfitting. 

In the final stage, the best-performing model 

is used to recommend personalized 

medication strategies. When new patient data 

is provided, the system predicts the most 

suitable medication and dosage based on 

learned patterns. The system can also identify 

potential risks such as adverse reactions or 

ineffective treatments. The results are 

presented to healthcare professionals through 

a user-friendly interface, supporting clinical 

decision-making. This methodology enables 

a data-driven approach to OCD treatment, 

improving accuracy, reducing trial-and-error, 

and enhancing patient outcomes. 

IV RESULTS EXPLANATIONS 

The performance of the proposed system is 

evaluated based on its ability to accurately 

predict the effectiveness of medications for 

Obsessive Compulsive Disorder (OCD) 

patients. Experimental results indicate that 

traditional models such as Logistic 

Regression provide baseline prediction 

performance but are limited in capturing 

complex relationships between patient 

characteristics and treatment outcomes. 

Decision Tree models improve 

interpretability and can model nonlinear 

patterns; however, they may suffer from 

overfitting when applied to complex medical 

datasets. Evaluation metrics such as 

accuracy, precision, recall, and F1-score 

show moderate performance for these 

models. 
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Among the evaluated algorithms, ensemble 

methods such as Random Forest demonstrate 

superior performance in predicting 

medication effectiveness. Random Forest 

effectively handles complex interactions 

between features such as symptom severity, 

medication type, and patient history, 

resulting in higher accuracy and robustness. 

Support Vector Machines (SVM) also 

perform well, especially in high-dimensional 

datasets, but require careful parameter 

tuning. Artificial Neural Networks (ANN) 

further enhance prediction accuracy by 

learning intricate patterns in patient data, 

although they require larger datasets and 

higher computational resources. 

Comparative analysis shows that Random 

Forest and ANN outperform other models in 

terms of overall predictive performance. 

The system was also tested under different 

data conditions, including variations in 

dataset size and feature selection. Results 

indicate that proper preprocessing and 

feature engineering significantly improve 

model accuracy. However, challenges such 

as limited availability of high-quality 

medical data, privacy concerns, and model 

interpretability remain. Despite these 

challenges, the system demonstrates strong 

potential in supporting personalized 

treatment decisions. Overall, the results 

confirm that machine learning techniques 

can effectively enhance OCD medication 

manageme 

V.CONCLUSION 

The study on Machine Learning in Obsessive 

Compulsive Disorder (OCD) Medications 

demonstrates the potential of data-driven 

approaches in improving mental healthcare 

and personalized treatment strategies. By 

leveraging machine learning algorithms, the 

proposed system effectively analyzes patient 

data and predicts the effectiveness of 

different medications. This approach reduces 

the traditional trial-and-error process in 

prescribing treatments and helps clinicians 

make more informed decisions. 

Experimental results show that ensemble 

models such as Random Forest and advanced 

techniques like Artificial Neural Networks 

(ANN) provide higher accuracy and 

reliability in predicting treatment outcomes. 

The integration of data preprocessing, feature 

selection, and multiple machine learning 

models ensures a robust and efficient system. 

The ability to identify patterns in patient 

behavior, symptom severity, and medication 

response enables the system to recommend 

personalized treatment plans, improving 

overall patient care. 

In conclusion, the proposed system offers a 

scalable and intelligent solution for 

enhancing OCD medication management. 
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Despite challenges such as data privacy, 

limited datasets, and model interpretability, 

the system provides significant benefits in 

terms of accuracy and clinical decision 

support. Future work may focus on 

incorporating real-time patient monitoring, 

genetic data analysis, and explainable AI 

techniques to improve transparency and trust 

in predictions. Overall, this study highlights 

the importance of machine learning in 

advancing personalized medicine and 

improving mental health treatment 

outcomes. 
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