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Abstract — The study presents a machine learning-based drug
recommendation system designed to reduce medical
prescription errors by leveraging patient reviews and
sentiment analysis. By integrating data from various sources,
the system predicts drug effectiveness and suggests the best
medication for specific medical conditions. The approach
combines natural language processing, supervised learning,
and data analysis to extract insights from user feedback.
Experimental results demonstrate the system's capability to
enhance decision-making in drug prescriptions, ensuring
improved patient outcomes. The paper also outlines
limitations and proposes directions for future work, such as
expanding datasets and improving real-time adaptability. The
increasing reliance on digital platforms for healthcare
guidance has highlighted the potential of machine learning in
reducing medical prescription errors. This study proposes a
drug recommendation system that uses patient reviews and
sentiment analysis to suggest appropriate medications for
specific conditions. Leveraging datasets with over 160,000
reviews, the system employs natural language processing and
machine learning algorithms to classify sentiment and rank
drugs based on effectiveness. Experimental results validate
the system's ability to provide accurate recommendations,
demonstrating its potential to enhance healthcare delivery,
reduce prescription errors, and improve patient outcomes.
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I. INTRODUCTION

The healthcare sector faces challenges such as prescription
errors, misinformation, and lack of access to accurate drug
recommendations. With the advent of online drug reviews,
patient feedback has become a valuable resource for
evaluating drug efficacy. This study aims to harness the
power of machine learning to process patient feedback and
recommend medications based on real-world data. By
analyzing sentiment and trends in reviews, the system
supports informed decision-making for healthcare
professionals and patients, contributing to safer and more
effective treatment options. This paper addresses the need for
accurate health-related information due to the widespread use
of the internet for healthcare inquiries. Medical errors are a
leading cause of patient harm, raising the importance of
recommendation systems in healthcare. This study presents a
machine learning-based drug recommendation system that
helps users select appropriate drugs for specific health
conditions by analyzing patient reviews. Using content and
collaborative filtering approaches, the system improves
decision-making for both healthcare providers and patients.
In today’s digital era, recommendation systems are widely
used in various domains, from movies to e-commerce. This
research introduces a medicine recommendation system that
helps users identify suitable medications based on ratings and

reviews. Utilizing R programming and
the recommenderlab library, this study explores collaborative
filtering, content-based filtering, and hybrid approaches to
deliver reliable medication suggestions.
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Fig. 1: (Architecture Diagram)

Il. PROBLEM STATEMENT

Medical errors, particularly in medication, are a significant
issue that endangers patient safety. The availability of vast
but dispersed online information often makes it difficult for
users to find reliable healthcare advice. This project aims to
address this challenge by developing a system that analyzes
patient reviews to recommend appropriate medications based
on their conditions: The abundance of medications available
online and in healthcare databases presents challenges in
identifying the best choice for a particular condition.
Traditional methods lack personalization and scalability. This
study addresses these issues by developing a recommendation
system that uses patient reviews and advanced filtering
methods to suggest appropriate drugs: Clinical errors,
particularly in prescribing medication, pose significant health
risks. Current recommendation systems lack efficiency in
processing and analyzing large datasets of clinical
information.

This study aims to provide a reliable drug
recommendation system to address these challenges by
leveraging sentiment analysis: Increasing healthcare demands
and the limited availability of trained professionals
necessitate accurate, accessible healthcare solutions.
Medication errors are a prevalent issue that can be mitigated
with effective recommendation systems. This research
focuses on developing an efficient drug recommendation
system that leverages sentiment analysis from patient reviews
to support safer and more accurate self-medication practices
The healthcare sector is challenged by medication errors,
which affect numerous patients annually due to limited
information and resource constraints. Incorrect prescriptions
often result from doctors’ limited access to complete drug
information, necessitating a robust recommendation system
to support accurate medication choices

All rights reserved by www.ijsrd.com 131



Building Effective Drug Recommender Systems with Sentiment Analysis and Patient Feedback

(IJSRD/Vol. 13/Issue 2/2025/029)

Il1l. LITERATURE REVIEW

Numerous studies have explored recommendation systems in
healthcare. Research by Anderson et al. (2017) and GrélRer et
al. (2022) underscores the potential of machine learning in
improving medical decision-making. However, most prior
work focuses on structured clinical data, neglecting
unstructured patient reviews. Techniques like collaborative
filtering, Bayesian networks, and natural language processing
have been applied to analyze healthcare data. This study
builds on these foundations, using patient-centric data and
sentiment analysis to bridge the gap between clinical practice
and real-world experiences. Previous studies have explored
the role of machine learning in healthcare, emphasizing
sentiment analysis and recommendation algorithms.
Techniques such as collaborative filtering, Bayesian
networks, and deep learning have been applied to predict drug
efficacy. However, many approaches fail to consider real-
world patient feedback comprehensively. For example,
studies by Anderson et al. (2017) and GraRer et al. (2022)
highlight the potential of integrating machine learning for
decision-making but lack extensive patient sentiment
analysis. This study builds upon prior research by
incorporating natural language processing and patient-centric
data to enhance recommendation accuracy.

A. Techniques and Applications:

— Collaborative Filtering: This method is widely used in
recommendation systems, particularly in non-healthcare
domains like e-commerce and media. In healthcare,
collaborative filtering has been applied to drug
recommendation systems by leveraging user similarity.
For example, Sun et al. (2017) utilized collaborative
filtering to recommend personalized treatment plans for
chronic  conditions, though their system lacked
integration of user sentiment data.

— Bayesian Networks: Bayesian approaches have been
applied to model uncertainty in patient data and provide
probabilistic predictions. Studies like Rim et al. (2013)
demonstrated the utility of Bayesian Networks in
predicting user preferences for medications. However,
their models primarily focused on structured data, such

as Electronic Health Records (EHRS), without
incorporating unstructured patient feedback.
— Deep Learning: Neural networks, particularly

convolutional and recurrent models, have shown promise
in analyzing textual data, including medical literature
and patient reviews. For instance, a study by Zhang et al.
(2020) wused Long Short-Term Memory (LSTM)
networks to analyze patient feedback and identify
adverse drug reactions. While effective, these
approaches often require large datasets and high
computational resources, limiting their scalability in
smaller healthcare settings

IV. METHODOLOGY

The methodology for this study revolves around designing
and implementing a machine learning-based drug
recommendation system that leverages patient reviews to
predict the efficacy of drugs and provide recommendations
for specific medical conditions. The system integrates natural

language processing (NLP), sentiment analysis, and
supervised machine learning models to achieve its objectives.
The following steps detail the approach used in the study:

A. Data Preprocessing

Before building the model, the raw data underwent
preprocessing to ensure consistency and accuracy:
1) Data Cleaning:

— Removed duplicates, null values, and irrelevant
entries (e.g., reviews without sufficient text or
ratings).

— Handled missing data by imputation or exclusion,
depending on the attribute.

2) Text Preprocessing:

— Tokenization: Split text into individual words or
tokens for easier analysis.

— Stop-word Removal: Eliminated common words
(e.g., "the," "is") that do not contribute to sentiment.

— Lemmatization: Reduced words to their root forms
(e.g., "running™ to "run").

— Noise Removal: Removed non-alphanumeric
characters, punctuation, and URLSs from reviews.

3) Normalization:

—  Standardized text to lowercase to reduce redundancy

and improve matching during vectorization
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Fig. 2: (flow chart)
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B. Training and Testing the Models
1) Data Splitting:
— The dataset was split into 80% training and 20%
testing subsets to evaluate model performance.
2) Cross-Validation:
— Performed 10-fold cross-validation to ensure the
model generalizes well to unseen data.
3) Hyperparameter Tuning:
— Used grid search to optimize key hyperparameters,
such as the number of estimators (for Random
Forest) and regularization strength (for PAC).
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Fig. 3: (training data)

C. Data collection:

— Source: UCI Machine Learning Repository

—  Size: Approximately 200,000 drug reviews

— Attributes: The dataset contains the following key fields:

e Drug Name: Name of the medication being
reviewed.

e Condition Treated: The specific medical condition
for which the drug was used.

e User Rating: A numerical rating (typically on a 10-
star or 5-star scale) provided by the patient.

e Review Text: Free-text feedback provided by users,
detailing their experiences with the medication.

e  Useful Count: A measure of how many people found
the review helpful (e.g., number of votes indicating
usefulness).
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Fig. 4: (testing data)

V. RESULTS

The system’s content-based and collaborative filtering
components were tested with different input conditions,
providing drug recommendations with an accuracy of 80%.
The recommendations were aligned with user reviews and

ratings, validating the model’s effectiveness in drug selection
The model provided effective drug recommendations, with
collaborative and hybrid models vyielding the highest
accuracy. Top N recommendations were generated based on
popularity, user-item similarity, and item-based collaborative
filtering. The system also analyzed user sentiment,
classifying reviews as positive or negative to refine
recommendations further- The Linear SVC model using TF-
IDF features achieved the highest accuracy (93%), surpassing
other models. Results were evaluated on precision, recall, F1
score, accuracy, and AUC score. The worst-performing
model was the Decision Tree classifier with Word2Vec,
which achieved only 78% accuracy: The Linear SVC model
on TF-IDF data yielded the best performance, achieving 93%
accuracy. Among the four evaluated methods, TF-IDF with
Linear SVC outperformed others in predicting sentiment,
while the Decision Tree model on Word2Vec had the lowest
performance with 78% accuracy. The recommended drugs
are based on the combined results of top-performing models
and normalized helpful counts: The dataset consists of patient
reviews detailing drug experiences, conditions treated, and

user ratings, essential for sentiment analysis and
recommendation modeling.
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