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Abstract: 

Right now, the health sector is facing several difficulties when it comes to keeping medicine safe and 

properly managed. For example, medicine overdose is one of the issues that can lead to serious health 

risks or even death if the problem is not identified early. The Medicine Overdose Prediction (MOP) System 

uses data analysis and machine learning to look at a patient's information and figure out if there's a chance 

they might take more medicine than is safe. The authors have proposed using a combined method for 

predicting medicine overdoses. This paper utilizes the patient's data and medication dosage, applying 

various steps such as data preprocessing and training. The paper groups on the levels of medicine overdose 

into categories like safe, moderate, and high. This paper gives suitable suggestions based on the data that 

was predicted. The purpose of this study is to help patients and healthcare professionals manage 

medication dosages and prevent overdoses. 
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I. INTRODUCTION: 

The lack of awareness about proper dosage guidelines and the increasing use of medications have 

made medicine overdose a serious health issue. A lot of patients may unintentionally take larger doses, 

which can lead to serious health problems or life-threatening conditions. Hand-to-hand monitoring is the 

primary means of traditional monitoring for patients by healthcare professionals.  In spite of this, these 

techniques may not always detect overdose dangers in advance.  Therefore, an intelligent system is 

necessary to forecast potential overdose scenarios. The paper suggests a machine learning-based system 

that can anticipate medication overdose by analysing patient data such as age, medical history, and 

medication dosage. Data cleaning, missing value handling, and normalization are among the 

preprocessing techniques used to improve accuracy. During the preprocessing phase, crucial features 

are extracted and utilized in training machine learning models.   

Through data-driven learning patterns, these models can detect possible overdose hazards. 

Python is utilized to create a prediction model, along with machine learning libraries like NumPy, 

Pandas, and Scikit-learn, which are all useful for this task. It evaluates patient information and generates 

estimates about the likelihood of an overdose. Primarily to help healthcare professionals reduce 
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medication errors and improve patient safety. In addition, this paper presents the development process in 

its entirety: from design and implementation to eventual improvements. 

Globally, Around 600,000 deaths per year are linked to drug use, and a large portion is due to overdose. 

United States, About 80,000 deaths in 2024 and over 100,000 deaths in 2023 due to drug overdose. Over 

a 5-year period (2019–2023), about 3,290 overdose deaths were recorded in India. Overall, Compared to 

global numbers, India reports fewer overdose deaths, but it is still a growing public health concern. 

 

II. RELATED WORK: 

Dong X et al. [1] Dong X developed a machine learning model using electronic health records to predict 

opioid overdose risk, demonstrating the effectiveness of clinical data in identifying high-risk patients. Li 

X et al. [4] Li, X., W. A. Chaovalitwongse applied machine learning techniques to analyze prescription 

opioid usage and detect individuals prone to overdose. Nguyen Khoa et al. [8]  Nguyen designed a machine 

learning–based overdose risk prediction tool integrated into healthcare systems, enabling real-time 

decision-making in primary care. Furthermore, Ward Patrick J et al. [6] improved overdose mortality 

surveillance using machine learning to ensure timely public health responses. Additionally, Nagata 

Kenichiro et al. [5] proposed an unsupervised learning approach to detect overdose and underdose 

prescriptions, enhancing monitoring without relying on labeled datasets. These studies collectively 

highlight the significant role of machine learning in predicting and preventing opioid overdose. 

 
III. PROPOSED SYSTEM 

The aim of the proposed system is to design an intelligent (MOP) Paper that leverages Machine Learning 

to help patients identify potential overdose dangers. Patient data, such as age, medical history, type of 

medicine, and dosage level, is gathered by the paper. A preprocessing stage is used to handle missing 

values, remove irrelevant data, and normalize the data to improve model performance. The training of 

machine learning models involves selecting crucial features that are selected after the preprocessing phase. 
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It uses a hybrid learning model that incorporates both supervised and unsupervised learning to analyze 

patterns in patient data and medication usage. Using supervised learning algorithms, the overdose risk 

level can be predicted using labeled data, while unsupervised learning allows for the detection of hidden 

patterns and unusual dosage behaviours. After analysing the input dosage, the trained model determines 

whether it is safe, moderate, or high risk. Furthermore, the system scrutinizes various dosage stages to 

determine the impact of increasing dosages on the patient's risk condition. Predictions made by the system 

help reduce patient overdose and improve safety. It enables healthcare professionals and patients to make 

more informed decisions about their medication usage. Generally speaking, the proposed system enhances 

the early identification of overdose dangers and facilitates safer medication control.  

 

IV. ARCHITECTURE: 

 
Figure-1: System Architecture 

 

The Medicine Overdose Prediction figure-1 shows System's structure is depicted in the diagram, which 

combines patient data from various patients (P1 to Pn) into a Single Patient Dataset (SPD). The required 

data is cleaned up and prepared for analysis using preprocessing of the dataset. A hybrid machine learning 

model analyses the necessary features to make risk prediction. The system divides the dosage condition 

into stages such as safe, warning, or critical based on the prediction results. Finally, the system makes 

appropriate recommendations such as reducing dose or seeking medical advice to ensure patient safety. 

 

V. IMPLEMENTAION: 

The Medicine Overdose Prediction paper is implemented in Python, augmented by machine learning 

libraries such as NumPy, Pandas and Scikit-learn. The data set consists of patient information such as their 

age, type of medicine, dosage level, and medical history. Preprocessing is performed on the data, which 

includes handling missing values and encoding. Boost early detection of potential overdose exposures and 

promote better medication management. The model's performance can be improved by including 

categorical data and numerical values for consistency purposes. Supervised learning algorithms such as 

Random Forest are trained to predict overdose risk levels from labelled data after the. Also, they use 

unsupervised learning methods like K-Means clustering to uncover hidden dosage patterns and identify 
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similar patient behaviours by grouping them. Using the trained hybrid model, the new input data is 

analysed and the risk stage is classified as either safe, moderate, or high. Ultimately, the system generates 

appropriate recommendations based on the expected risk, such as maintaining the same dosage, reducing 

medication usage, or consulting a doctor. Its prediction results and recommendations are presented in a 

user-friendly interface. The adoption facilitates early identification of overdose risks and supports better 

medication management. 

 

ALGORITHM: Overdose Risk Prediction and Recommendation Algorithm 

----------------------------------------------------------------------------------------------- 

Input: 

Set of patients and correspounding features such as Dosage Level (DL), Medical History, Medicine Type, 

etc.. 

Output:  Dosage Levels – DL and RS  

Step 1:  

P = {p₁, p₂, p₃ … pₙ} be the set of patients 

F = {f₁, f₂, f₃ … fₘ} be the set of input features (Age, Dosage Level (DL), Medical History, Medicine Type, 

etc.) 

For Each patient i=0,i=1,i=2,……i=n  FeatureVector: 𝑋𝑖 = (𝑥1, 𝑥2, 𝑥3…𝑥𝑚) 
where 𝑥1=    Age, 𝑥2=  Dosage Level (DL) 𝑥3=  Medical Condition 𝑥𝑚= Other health parameters 

Step 2:  The overdose risk prediction is defined as: 

𝑌 = 𝑓(𝑋) 
where 

     X → Input patient feature vector →dl-1 

f → Trained Machine Learning Model→dl-2 

Y → Predicted Risk Level→dl-3 

Risk level belongs to: 

                  Y∈ {Safe-dl-1, Moderate-dl-2, High-dl-3} 

Step 3: Clustering Function (Unsupervised Learning) 

Patients are grouped into clusters based on dosage behaviour 

𝐶 = {𝐶1, 𝐶2, 𝐶3…𝐶𝑘} 
 

Where , 

𝐶1    → Low Risk Cluster- dl-1, 𝐶2→ Medium Risk Cluster-dl-2, 𝐶3     → High Risk Cluster-dl-3 

Distance between patients is calculated using: 

𝐷 = √∑(

𝑚

𝑖=1

𝑥𝑖 − 𝑦𝑖)2 

 

(Euclidean Distance) 

Step 4: Recommendation System RS Function 

Based on predicted risk: 

𝑅 = 𝑔(𝑌) 
                   

Where 
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If Y = Safe → Continue dosage 

If Y = Moderate → Reduce dosage 

If Y = High → Consult doctor immediately 

------------------------------------------------------------------------- 

VI.RESULTS: 

 
 

The bar chart illustrates a comparison of drug overdose deaths across different regions and time periods, 

highlighting that global annual deaths are the highest at around 600,000, followed by the USA with notable 

figures in 2023 and 2024, while India’s total deaths from 2019 to 2023 are significantly lower in 

comparison. 

 

 
 

The chart shows the distribution of risk categories, where risk = 1 has a higher count than risk = 0. This 

indicates that the dataset contains more high-risk cases compared to low-risk cases. Overall, the data is 

imbalanced toward the high-risk category. 
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The bar chart represents different patient feature values, showing that dosage (150 mg) is the highest 

among all features, followed by age and prescription days, while factors like alcohol use, smoking, 

previous overdose, chronic disease, and mental health have comparatively very low values. 

 

 
 

The line graph compares patient values with average values across different features, showing that the 

patient has a significantly higher dosage than average, while most other factors like prescription days and 

lifestyle-related features are similar or slightly lower. 
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The chart shows the patient’s risk level classification, indicating that the patient falls entirely under the 

high-risk category with no presence in the low-risk group, suggesting a significant likelihood of overdose 

risk. 

 
Confusion matrix shows model performance: True Positives (658) and True Negatives (342) are correct 

predictions, while False Positives (0) and False Negatives (0) indicate no errors → perfect classification. 

Precision = TP / (TP + FP) = 658 / (658 + 0) = 1.0 (99%+), Recall = TP / (TP + FN) = 658 / (658 + 0) = 

1.0 → model detects all positives correctly. 

F1 Score = 2 × (Precision × Recall) / (Precision + Recall) = 1.0 → balanced and ideal performance (≈99–

100%). 

 

VII.CONCLUSION: 

The MOP System was developed to provide an intelligent solution for identifying potential overdose risks 

using machine learning techniques. By analyzing patient data such as age, medical history, and dosage 

levels, the system is able to predict the risk stage and provide suitable recommendations. The hybrid 

approach using both supervised and unsupervised learning helps improve prediction accuracy and identify 
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hidden patterns related to medication usage. This system supports healthcare professionals and patients in 

making better decisions regarding medicine intake. Overall, the proposed system contributes to improving 

patient safety, reducing medication errors, and enabling early detection of overdose risks. Future 

enhancements can include real-time monitoring, integration with hospital databases, and advanced deep 

learning models for more accurate predictions. 

 

VIII.FUTURE SCOPE: 

The future scope of the MOP System includes integrating real-time patient monitoring devices and 

connecting with hospital or pharmacy databases for automatic data updates. The system can also be 

enhanced using advanced deep learning models and mobile application support to provide more accurate 

predictions and wider accessibility. 
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