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Abstract 

Selecting the appropriate medication is crucial for ensuring optimal therapeutic outcomes and minimizing adverse effects for 

patients. Healthcare personnel are managing an increasing volume of medical data in the digital era. Identifying swift, 

precise, and dependable methods for recommending appropriate medications is becoming essential. This study aims to meet 

this criterion by classifying drugs into appropriate categories for patient care using the Support Vector Machine (SVM) 

technology.    The research utilized a dataset from GitHub comprising 200 patient records. These records furnish critical 

information regarding the patient, including age, sex, blood pressure, cholesterol levels, sodium-to-potassium ratios, and 

prescriptions. To maximize the use of this data, the method entails several critical steps: selecting appropriate data, 

meticulously cleaning and organizing it, transforming it for analytical readiness, employing SVM for data mining, and 

conducting a comprehensive review. The dataset is divided into two segments which are 20% is allocated for testing the 

efficacy of the SVM model, while the remaining 80% is designated for training the model.The primary tool for constructing 

the SVM model is the Google Colaboratory platform, which utilizes Python. A confusion matrix is employed to meticulously 

evaluate the performance of a model.    It provides valuable metrics such as accuracy, precision, recall, and the F1 score. The 

evaluation method indicates that the SVM model holds significant potential for systematically assessing patient data due to 

its capability to appropriately categorize various drug types. This discovery represents a significant advancement for AI in 

healthcare, as it facilitates the prompt and straightforward recommendation of individualized medicines by physicians. 
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1. Introduction  

Technology is moving forward at an unprecedented speed in today's world, affecting almost every field, 

including healthcare. In healthcare, it is very important to choose the right prescription for a patient's condition. 

This demand exists because everyone has different health traits that are affected by things like age, gender, blood 

pressure, cholesterol levels, and electrolyte balance. These individual differences have a big impact on how well 

a patient responds to certain medications. Therefore, in order to give a patient the right medical care, you need to 

know a lot about their whole health history and carefully look at all of their symptoms. Choosing the wrong 

medicines can have serious health impacts, ranging from mild side effects to severe problems that could make a 

patient's condition worse.   It is becoming harder to make smart choices because there is so much medical 

information out there and because individuals can have a wide range of symptoms [1]. These problems show 

how important it is to have advanced tools that can quickly and accurately assess patient data to help healthcare 

professionals make decisions.   Modern medicines are an important part of daily life since they are used for more 

than just treating illnesses; they also help people stay healthy and avoid getting sick. Access to medication has 

greatly improved, since drugs may now be found in a variety of places, such as small booths, specialty drug 

stores, and certified pharmacies.   Despite this improved accessibility, a large part of the population still doesn't 

know about the different types and groups of pharmaceuticals. The lack of knowledge is a big problem because 

pharmaceuticals are divided into several groups, including over-the-counter drugs, prescription drugs, controlled 

substances, opioids, anesthetics, and traditional or herbal remedies.   Taking medications the wrong way, 

especially ones that require a prescription from a doctor, can be quite dangerous for your health.   Using strong 

or limited drugs without enough medical monitoring can be bad for your health and, in some cases, even deadly.   

As a result, it is important right once to set up reliable methods for drug classification so that both the general 

public and healthcare professionals can accurately identify and use drugs. Using advancements in information 

technology provide a feasible solution for addressing these challenges.   Machine learning algorithms are quite 

good at handling complicated classification tasks. The Support Vector Machine (SVM) stands out among these 
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techniques for its effectiveness and accuracy in classifying data, especially medical data.   Using the SVM 

algorithm in pharmacological classification systems can significantly improve the accuracy of drug 

identification, leading to safer and more successful therapeutic outcomes [2]. 

 

Figure 1. Percentage of Population with Health Complaints (2021-2023) [3] 

 

There are advances in science and technology in the last three years, explaining the number of residents who 

have health complaints refer to figure 1. This data shoes that the highest percentage occurred in 2022 while 2023 

showed a significant decrease. This could indicate the presence of certain factors, such as changes in 

environmental conditions, access to health services or other factors that affect public health [3]. Support Vector 

Machine (SVM) is one of yhe machine learning algorithms that is widely used in classification problems, mainly 

because of its ability to separate data from two or more classes using an optimal hyperlane. SVM can be used to 

classify drug types for patients. And able to handle high dimensional data [4]. In the context of drug type 

classification, SVM can process various patient medical parameters, such as blood pressure, cholesterol levels 

and sodium to potassium ratio, to help recommend the most appropriate drug type and show that SVM based 

models are able to achieve high performance in classifying drug for patients [5]. One of the main advantages of 

the Support Vector Machine (SVM) algorithm is the simplicity in implementing it and its abilityto handle 

complex datasets. SVM is very effective in various classification cases including in the health sector[6]. Previous 

research shows that K-Nearest Neighbor (KNN) algorithm can work well and determine the appropriate type of 

medication based on the patient’s medical parameters, such as blood pressure, cholesterol levels and sodium to 

potassium ratio. The results of this study show that the value of k = 3 and the ratio of training and test data 

division of 90:10 resulted in an accuracy of 98,33%, precision 98,8%, recall of 96,2% and f-measure of 97,48%. 

And experienced a decrease in performance when using the cross validation model. By using the K-Nearest 

Neighbor (KNN) algorithm, it is hoped that it can help doctors to determine the right type of medicine for 

patients based on the patient’s condition[1]. Based on the description above, the research conducted used the 

Support Vector Machine (SVM) algorithm. This research aims to classify drugs based on patient data. The main 

objective of this research is to improve efficiency and accuracy in providing appropriate treatment 

recommendarions. By utilizing the right dataset and algorithm, this Support Vector Machine based system for 

drug classification for patients is expected to help medical personnel make faster and more accurate decisions 

and the results of this study are expected to contribute to the development of more sophisticated health 

technology and support better media services in the future [7]. 

2. Research Methods  

Quantitative method is used with secondary data sourced form the github platform for this research study. 

 

2.1. Data Mining Workflow 

The data mining workflow starts from problem identification, namely errors in drug selection based on patient 

symptoms. This study aims to classify drug types using the Support Vector Machine algorithm based on patient 

data. A datased of 200 data is taken from github. The next steps include attribute selection, pre-processing, 

transformation, data mining and model evaluation. In the data mining process, there is 80% training data and 

20% testing data with testing with thr random sampling method based on the slovin formula. Model evaluation is 

done with confusion matrix to calculate accuracy, precision, recall and f1-score. Implemented with google 

collaboratory. 
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2.2. KDD (Knowledge Data in Discovery) Stages 

This research method uses the KDD (Knowledge Data in Discovery) stage. Implementing the Support Vector 

Machine algorithm to classify drugs against patients. 

 

 

 

 

 

 

 

 

 

 

a. Initial Data 

The initial data used in this research is raw data obtained from various sources and has not undergone processing 

stages such as selection, pre-processing or futher analysis. This dataset amounts to 200 data, which consists of 

relevant attributes or variables in the form of Age, Sex, Bp, Cholesterol, Na_to_K and Drug. 
Table 1. Drug Dataset 

No Age Sex Bp Cholesterol Na_to_K Drug 

1 23 F High High 25.355 Drug Y 

2 47 M Low High 13.093 Drug C 

3 47 M Low High 10.114 Drug C 

Figure 2. Data Mining Workflow 

Figure 3. KDD Process Stage 
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4 28 F Normal High 7.798 Drug X 

5 61 F Low High 18.043 Drug Y 

6 22 F Normal High 8.607 Drug X 

7 49 F Normal High 16.275 Drug Y 

8 61 M Low High 11.037 Drug C 

9 60 M Normal High 15.171 Drug Y 

10 43 M Low Normal 19.368 Drug Y 

….. …… ……. ……… …………. ………….. ……… 

200 40 F Low Normal 11.349 Drug X 

b. Selection 

In data selection, an understanding of the data to be processed is very important because the research data does 

not yet have their own attributes and variables before the data mining process begins. 
Table 2. Data Selection 

No Attribute Indicator Usage Detail 

1 Age O Model Value 

2 Sex O Model Value 

3 Bp O Model Value 

4 Cholesterol O Model Value 

5 Na_to_K O Model Value 

6 Drug O Label 

The table above shows that the “o” indicator is the attribute to be used and the “x” indicator is the attribute to be 

eliminated in the initial data stage. In this stage, there are 5 attributes and 1 label. 

c. Pre-processing 

Data cleaning is done to fill or eliminate duplicate data and data that has no value so thet the data to be processed 

is clean and ready to use. 

 

 

 

 

 

 

 

 

 

 

 

 

 

The picture shows that there is no duplicated data and missing values. 

d. Transformation 

At the next stage, it is done to change the source data to a different format so that it can be used by the data 

processing process at the next stage. In addition, attribute values must also be changed, which can cause the data 

pattern recognition an decision making process to take longer. 

 

 

 

 

Figure 4. Duplicated Data 
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With the transformation using LabelEncoder, to convert categorical data info numerical data that can be used in 

machine learning algorithms. 

e. Data Mining 

At this stage, data mining used to classify drugs against patients. The dataset consist of 200 data, divided into 

two data, namely 80% training data and 20% testing data, according to the standard data division in the machine 

learning process. Calculation of training data and testing data as follow. 

Total data (N) = 200 

Total training data = 80%  200 = 160 

Total testing data = 20%  200 = 40 

After the data calculation is complete and in accordance with the previous processing stages. Then the processing 

is carried out using the python based google colaboratory platform. 

Sample size 

This research was conducted to obtain the condition of the population is very large and cannot be known with 

certainty, the slovin formula is used to determine the minimum sample size. This formula is used to determine 

the minimum sample size. This formula was chosen because it can help calculate the sample size by considering 

the predetermined margin of error. 

n =  

Where: 

n = Minimum required size 

N = Population size 

e² = Margin of error (in decimal form) 

n =  

n = 400 

The amount of data aivable in this study is 200 data, which is still below the recommended minimum sample 

size. Based on the estimated population of 278.000.000, this number is not enough to produce an optimal 

analysis. Therefore, the slovin formula was used to calculate the required sample size. With a confidence level of 

95% and a margin of error of 5%, the ideal minimum sample size for this study is 400 data. This sample size is 

considered sufficient to represent the population thoroughly and produce a more accurate sample. 

f. Evaluation 

At this stage, the evaluation process is carried out by observing and analyzing the performance of the algorithm 

to ensure the suitability of the test results with the research objectives. Meanwhile, validation aims to measure 

the model’s ability to make accurate predictions. Therefore, accuracy is used as the main evaluation matrix to 

assess the performance of the applied algorithm. 

 

 

 

Figure 5. Transformation Data 
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3. Results and Discussion 

3.1. Confusion Matrix 

 

 

 

 

 

 

 

 

 

 

 

This confusion matrix shows the prediction results of the SVM model against the testing data. DrugY was 

predicted correctly for 15 patients, who generally had high blood pressure (Bp) and low (Na_to_K) ratio. DrugA 

was suitable for 6 patients and all were correctly predicted. DrugB was administered to 3 patients and was 

correctly classified. DrugC was assigned to 5 patients and all of them were also accurately predicted. Meanwhile, 

DrugX was given to 11 patients who were in stable condition and was classified correctly. Overall, the SVM 

model successfully classified the entire dataset without error and it is evident from all the values on the main 

diagonal (True Positive) that the model has very good prediction accuracy. 

3.2. Evaluation 

 

 

 

 

 

 

 

 

 

 

The evaluation stage, using the Support Vector Machine (SVM) algorithm, obtained precision, recall and f1-

score which is worth 100% in all classes. With an accuracy of 100%, which shows the model’s performance is 

very good in classification. And this SVM model is able to predict all tesying data correctly and without error. 

The calculation of the Support Vector Machine algorithm: 

Accuracy =  =  = 100% 

The support is 40 (15 + 6 + 3 + 5 + 11) and since all predictions are correct, the accuracy is 100%. From this 

data, we get: 

True Positive (TP) = 15 

False Positive (FP) = 0 

False Negative (FN) = 0 

Since there are no classification errors, the precision, recall and f1-score are all 1.00 (100%). 

Figure 6. Confusion Matrix 

Figure 7. SVM Evaluation 
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Precision =  =  = 1.00 

Recall =  =  = 1.00 

F1-score =  = 100% 

The results of the calculation of the Support Vector Machine algorithm prove that the test data is quite accurate 

and relecant. And the SVM algorithm can achieve 100% accuracy in classifying drug types based on the data 

used. 

3.3. Result Analysis 

In the background of chapter I, it is explained that improper drug selection can edanger patients, because of the 

manual process by medical personnel. And often coxtrained by time, information and risk of error. So an 

artificial intelligence based solution is considered important. Using the Support Vector Machine (SVM) 

algorithm shows that accuracy, precision, recall and f1-score reach 100%. As well as the SVM algorithm is able 

to classify drug types quickly and precisely without errors in the test data. Chapter II discusses the theory of the 

Support Vector Machine (SVM) algorithm, which is able to optimally separate data with the best hyperlane. The 

results of this research show 100% accuracy, compared to previous research that only achieved 95% accuracy. 

This research proves that SVM is very effective in classifying drugs against patients. Chapter III describes the 

method of this research with the KDD (Knowledge Dicovery in Database) stafe starting from data collection, 

pre-processing, transformation, data mining and evaluation. With a dataset of 200, it is sufficient to train the 

SVM model. With the KDD stage, it is proven by the success of frug classification for patients.  

3. Conclusion 

The results show that the Support Vector Machine (SVM) algorithm is effective in classifying drug types based 

on patient medical data. Although the dataset is only 200 data, the SVM model is able to achieve 100% accuracy. 

Compared to the manual process, the application of SVM proved to be more efficient, consistent and reduced 

potential errors in drug selection. The use of a linear kernel in the division of training and testing data by 80:20 

succeeded in producing a stable and adequate model. And can be as a tool in decision support sistem in the 

medical field. 
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