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Abstract. User-generated reviews are written by people who have used medica-
tions to describe their experience. Drug reviews include descriptions of the ef-
fectiveness of the drug, side effects experienced, and the patient’s overall level
of satisfaction. Although reviews of medications provide valuable real-world
data, they are typically unstructured and therefore difficult to analyse manually.
Existing drug recommendation systems typically rely on numerical ratings or
simple filtration methods, which do not account for the detailed opinions pro-
vided in user-generated reviews. The current research seeks to create a drug rec-
ommendation system that utilises natural language processing (NLP) and senti-
ment analysis to analyse user reviews and generate drug recommendations. First,
the system preprocesses the text of the reviews through tokenisation, stop-word
elimination, and lemmatisation. The system then performs sentiment analysis us-
ing TextBlob and VADER to determine the emotional orientation of each review.
Once the sentiment score has been calculated for each review, those values are
aggregated to rank medications for specific medical conditions. Experimental
evaluation demonstrates that the proposed approach improves sentiment classifi-
cation accuracy (89% accuracy, 88% precision) and provides explainable drug
recommendations. By transforming unstructured review data into structured sen-
timent scores, the proposed system addresses information overload and enhances
the quality of healthcare decision-making.

Keywords: Sentiment Analysis, Natural Language Processing, Drug Recom-
mendation System, User Reviews, Healthcare Decision Support.

1 Introduction

Recent growth in online healthcare sites means patients have a way to express their
feelings about medication. Through written reviews, average patients are able to pro-
vide very descriptive accounts of each prescription they have taken, including how it
worked for them, any side effects experienced, how well it worked at the prescribed
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dose, and whether they would recommend the medication to friends and family [9],
[10]. This type of first-hand experience provides insight into the actual use of a drug
that is often not captured through clinical trials [5]. However, gathering and interpreting
these reviews can be a daunting task. Many sites automatically reduce products to a star
rating, eliminating much of the helpful content. For example, a drug could have signif-
icant side effects but still carry a four-star review if one patient found it effective. On
the other hand, a helpful drug given mixed ratings due to differing patient expectations
will not accurately depict the drug’s true performance. Therefore, judging a drug’s per-
formance solely on star ratings produces a metric that is not accurate and may be mis-
leading [6]. NLP is an all-encompassing methodology for analysing and interacting
with human language, including the automation of large-scale text analysis [8]. One
prominent example is sentiment analysis, where the emotional content of a body of text
is extracted and categorised as positive, negative, or neutral [5]. Through the use of
sentiment analysis on drug reviews, it is now possible to determine how patients really
feel about a medication rather than simply looking at the score they assigned [7]. This
creates opportunities to provide recommendations based on what patients have collec-
tively experienced, rather than an arbitrary averaged score. In this paper, we develop a
recommendation system for drugs using the positive/negative classification obtained
through a series of NLP processes applied to user reviews as the basis of drug rankings.
The goal is to provide users with greater trust in understanding which drugs have
worked best for specific conditions according to the testimony of other patients.

2. Literature Review

The foundational concepts of sentiment analysis and opinion mining have been exten-
sively surveyed in the literature. Studies by [5] and [6] provide a comprehensive over-
view of the techniques used to extract emotional orientation from unstructured text,
which serves as the base for modern recommendation engines. The fields of natural
language processing and sentiment analysis, when combined with healthcare research,
have grown increasingly popular in recent years due to the volume of drug reviews
supplied by patients on public platforms [12]. As these digital communities have con-
tinued to grow, so has interest in developing recommendation systems that allow the
filtering and interpretation of both qualitative and quantitative information in ways that
benefit users. Previous attempts at developing recommendation systems relied heavily
upon numerical ratings and minimal filtering, leaving most useful information unu-
tilised [6]. [1] created a system for recommending medication by combining supervised
machine learning and sentiment analysis to classify and rank medications based on the
polarity of user reviews. The authors demonstrated that this method provided superior
results compared to systems that solely used a rating scale. However, the method relies
heavily on a single overall sentiment value, with no way to break down responses into
more detailed categories related to drug-safety information, such as side effects or fre-
quency of use. In 2024, [2] acknowledged these limitations and employed an opinion
mining system based on lexical resources. Their methods worked relatively well for
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extracting general sentiment from reviews but were limited in usefulness for personal-
isation and predictive modelling, as is typical for lexical approaches.

In their study, [3] compared several machine learning models using real-world drug
review data. Their results demonstrated that trained models handled noisy medical ter-
minology better than fixed lexicon-based models, but they stopped short of applying
their classification results to an actual drug recommendation system. [4] focused on
negative user reviews to identify potential adverse drug reactions and highlighted the
importance of tracking negative sentiment patterns. However, the study produced no
output related to the recommendation or ranking of medications. The studies reviewed
reveal a common theme. Most systems score sentiment with one overall value only,
without being able to explain why a particular product is recommended or not [7]. This
lack of context is a significant issue in healthcare because it prevents users from under-
standing the rationale behind a recommendation. In addition, there appears to be little
consideration given to helping users reduce information overload so that they can make
confident decisions. The proposed system has been designed to address these identified
issues by incorporating detailed NLP preprocessing and two complementary sentiment
analysis tools.

3.  Methodology

3.1 Proposed System

The proposed system receives drug reviews written by users and performs a structured
data pipeline to produce a ranked list of recommended drugs [12]. This pipeline has the
following components: data collection, text preprocessing, sentiment analysis, feature
extraction, and recommendation generation. Each component transforms unstructured
text into structured sentiment signals that can be used to compare drugs on a per-con-
dition basis. The workflow is as follows:

1. Drug review data collection
Text preprocessing (tokenisation, stop-word removal, lemmatisation)
Sentiment analysis using TextBlob and VADER
Feature extraction and sentiment scoring
Drug ranking and recommendation output

bl

3.2 Data Collection

This database has been compiled from patient-created online feedback regarding pre-
scribed medications [10]. Each entry contains the name of the prescribed medication,
the written review, and the numerical rating assigned by the patient. The recommenda-
tion component uses the Drug Reviews (Druglib.com) dataset from the UCI Machine
Learning Repository [14], comprising 4,143 patient reviews split into 3,107 training
and 1,036 testing instances, covering 541 unique drugs across 1,807 unique conditions.
The safety module uses a multiple-type drug—drug interaction dataset from Mendeley
Data [15], extracted from DrugBank v5.1, containing 222,696 interaction pairs involv-
ing 1,868 unique drugs and 114 interaction types.
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3.3  Data Preprocessing

Data preprocessing involves several cleaning stages before any analysis can begin [8].
First, raw review texts are cleaned by removing special characters, punctuation, and
other non-relevant symbols. Once cleaned, the review texts are split into tokens (indi-
vidual words) through tokenisation. Next, stop words, common words such as “the”
and “and” that carry no significant sentiment value, are removed. Finally, lemmatisa-
tion reduces each word to its root form so that different variations of a word (e.g., 'run-
ning' and 'ran") are treated as the same token. The result is a cleanly structured repre-
sentation of the original review that is ready for analysis.

3.4  Sentiment Analysis

Two sentiment analysis tools are used in conjunction with one another [5], [8]. Text-
Blob provides a polarity score between —1 and +1 for each review; the lower the score,
the more negative the sentiment, and the higher the score, the more positive the senti-
ment. VADER provides four different sentiment scores: positive, negative, neutral, and
compound. VADER was developed specifically for informal, opinion-based text such
as social media content and works extremely well with patient reviews [13]. The aver-
age scores from both tools yield a final sentiment score for each review:

TextBlobPolarity + VADERCompound
2

FinalScore =

3.5 Recommendation Generation

To generate recommendations, scores from multiple reviews for each drug are aggre-
gated by condition so that extreme individual scores are smoothed out, and each review
has less impact on the overall average [12]. Drugs are then ranked according to their
aggregated scores, and the top-ranked drugs are presented as recommended treatments
for that condition. This sentiment-driven approach provides explainable recommenda-
tions without depending on predictive machine learning models.

3.6  System Architecture

The proposed system processes user reviews through multiple pipeline stages as shown
in Fig. 1: data collection, text preprocessing, sentiment analysis, sentiment score calcu-
lation, and drug ranking. These steps convert raw textual reviews into structured senti-
ment scores used to rank drugs for specific medical conditions.
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Fig. 1. System Architecture of the Proposed Drug Recommendation System.

4.  Results and analysis

4.1 Evaluation Metrics

To evaluate system performance, the following standard metrics were used: accuracy,
precision, recall, and F1 score. These metrics collectively measure how effectively the
system classifies sentiment and ranks drugs based on user reviews.

4.2  Performance Analysis

Table 1 shows the performance of the different sentiment analysis approaches evalu-
ated.

Table 1. Performance Analysis
Approach Acc.  Prec. Conf.
Basic Sentiment Analysis  78% 76%  0.74
Lexicon-Based Analysis  84% 83%  0.81
Proposed System 89% 88% 0.86

The results show that the proposed system reaches higher performance compared to
baseline approaches. By combining NLP preprocessing with TextBlob and VADER,
the system produces accurate and consistent sentiment scores [5]. The improvement in
accuracy confirms that the proposed approach effectively captures user opinions from
unstructured drug reviews and that explainable recommendations can be generated
without depending on machine learning-based prediction models [7].
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4.3  Performance Comparison

Table 2 presents a full comparison across all evaluation metrics.

Table 2. Performance Comparison
Method Acc. Prec. Rec. F1
Basic Sentiment Analysis  78% 76%  74% 75%
Lexicon-Based Method 84% 83% 82% 82%
Proposed System 89% 88% 87% 87%

The proposed system achieved higher performance due to improved preprocessing and
the combined use of TextBlob and VADER [8].

4.4 Baseline Machine Learning Comparison

To further validate the approach, the proposed system was compared with traditional
machine learning models, as shown in Table 3.

Table 3. Baseline Machine Learning Comparison

Model Acc.
Naive Bayes 81%
Logistic Regression 84%
Support Vector Machine 86%
Proposed System 89%

The results indicate that the proposed sentiment-driven system performs competitively
while maintaining interpretability [7]. Fig. 2 illustrates the complete workflow, demon-
strating how user input is processed through NLP and analysis stages to generate a final
drug recommendation. While traditional models perform well, the shift towards deep
learning for sentiment analysis, as reviewed in [11], shows significant potential for han-
dling more complex medical linguistic patterns.
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Fig. 2. Workflow of the Proposed Drug Recommendation System

5. Discussion

The key components contributing to the improved performance of this system are (a)
the thorough preprocessing of data prior to analysis and (b) the decision to combine
two separate sentiment analysis tools [5], [8]. By doing so, noise in the text is effec-
tively reduced, and more reliable drug rankings are produced, regardless of the total
number of reviews available. The set of drug rankings has been validated against both
variations in population characteristics and the number of reviews submitted, giving a
robust ranking system [9]. Clinicians can also rely on the transparent and traceable na-
ture of the drug recommendation process since recommendations are based solely on
sentiment scores [7].

6. Ethical Considerations

It is important to note that while this system provides valuable information, it was de-
signed as a supplemental tool for those looking to make healthcare decisions, not as a
replacement for professional medical advice. Given that patients wrote their own re-
views, the data are highly subjective. Users should consult a physician prior to making
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any healthcare decision based on the recommendations provided by this system. User-
generated datasets are also susceptible to bias and incomplete data, making it critical to
exercise good judgment when using this system for any healthcare decisions.

7. Conclusion

The comprehensive analysis of patient reviews has led to the proposal of a new method
of generating drug suggestions based on review data. In addition to being an improve-
ment over existing systems in terms of accuracy and precision, this approach also pro-
vides new avenues for future development, such as personalised drug recommendations
based on individual patient characteristics through aspect-based sentiment analysis and
integration with electronic medical records (EMRs).
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