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Abstract — Community health centers (Puskesmas) are primary healthcare institutions that play a crucial role in 

providing services to the community, especially in areas with limited access. However, the disease identification 

process at the Jatibening Community Health Center still uses traditional methods that are time-consuming and 

potentially biased. This study aims to create a disease prediction system for patients using the Support Vector 

Machine (SVM) and Multilayer Perceptron (MLP) machine learning algorithms that utilize data from patient 

profiles and complaints. The methods used in this study include collecting information from patient medical 

records, data processing, training SVM and MLP models, and assessing the model's accuracy level. Test results 

show that the MLP algorithm achieves 100% accuracy, while the SVM also demonstrates 100% accuracy in 

predicting the likelihood of a patient's disease based on factors such as age, gender, and chief complaint. Thus, the 

use of machine learning algorithms on patient data at the Jatibening Community Health Center can accelerate the 

initial diagnosis process and support more efficient medical decision-making. 
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I.  INTRODUCTION 

Primary healthcare centers (Puskesmas) play a 

pivotal role in delivering essential health services, 

especially in areas with limited access to advanced 

medical facilities [1][2]. Puskesmas increasing number 

of patients with various health complaints necessitates 

a diagnostic process that is both fast and accurate to 

support optimal medical services [3]. Timely and 

precise diagnosis is crucial, particularly for patients at 

high risk, in order to provide appropriate treatment and 

prevent complications [4]. 

Although patient data is now digitized, its utilization 

for automated diagnosis remains minimal [5]. 

Conventional diagnostic methods still rely heavily on 

manual analysis by medical personnel, which is time-

consuming and susceptible to subjectivity [6]. This 

presents a challenge to the quality and efficiency of 

healthcare services. Therefore, implementing artificial 

intelligence (AI) based technology, particularly 

machine learning algorithms, emerges as a potential 

solution to improve diagnostic accuracy and speed [7]. 

Among the various machine learning techniques, 

Support Vector Machine (SVM) and Multilayer 

Perceptron (MLP) are widely adopted for medical data 

classification tasks. SVM excels at creating optimal 

decision boundaries in high-dimensional spaces and is 

resistant to overfitting, especially on small datasets 

[8][9]. MLP, as a form of artificial neural network, is 

capable of learning complex, nonlinear patterns within 

medical data, thus offering strong predictive 

performance in health-related applications [10]. 

This study aims to implement SVM and MLP 

algorithms to predict diseases based on patient profiles 

and complaints at Puskesmas Jatibening. The goal is to 

support medical decision-making with a system that 

enhances diagnostic accuracy and reduces the time 
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needed for initial assessments. Ultimately, this 

research contributes to the development of intelligent 

decision-support systems that can improve public 

health service quality. 
Alongside the growing adoption of artificial 

intelligence (AI) in healthcare, several studies have 

demonstrated its potential to support clinical decisions 

in resource-limited settings. Applied machine learning 

for cancer prognosis, while compared the performance 

of SVM and MLP in health datasets [5]. However, 

these studies were often conducted in controlled 

laboratory settings or using large international datasets. 

In contrast, the present research focuses specifically on 

a local health center context, where medical staff face 

time constraints and high patient loads. This context 

highlights the importance of designing a system that is 

both technically accurate and practically usable. 

 

II. METHODOLOGY 

This study applies a quantitative experimental 

method to implement and evaluate two machine 

learning algorithms Support Vector Machine (SVM) 

and Multilayer Perceptron (MLP) for predicting 

diseases based on patient profile and complaint data 

from Puskesmas Jatibening. To structure the research 

workflow, this study adopts the CRISP-DM (Cross 

Industry Standard Process for Data Mining) 

methodology, which consists of six stages: 

1. Business Understanding 

The objective is to build a decision-support system 

that can assist medical staff in diagnosing diseases 

early and efficiently based on patient-reported data. 

2. Data Understanding 

Patient data including age, gender, and main 

complaints are collected. The data is explored to 

identify patterns, anomalies, and assess overall 

structure. 

 

3. Data Preparation 

The collected data is cleaned and processed through 

normalization, encoding of categorical features, 

and partitioned into training and testing datasets. 

 

4. Modeling 

The system is developed using the Python 

programming language. SVM and MLP algorithms 

are trained using the Scikit-learn library. The input 

features include patient profile and complaints, 

while the output is a predicted disease class along 

with probability confidence. 

5. Evaluation 

The trained models are evaluated using standard 

classification metrics, including accuracy, 

confusion matrix, and classification report. The 

performance of SVM and MLP is compared to 

determine the most suitable algorithm. 

 

6. Deployment 

The final system is deployed as a web-based 

application using Streamlit and connected to 

Firebase Realtime Database for real-time storage of 

prediction results. 

 
Fig.1. CRISP – DM 

   The dataset consisted of approximately 600 patient 

records, with an almost balanced gender distribution 

(52% female, 48% male). Age ranged from 5 to 70 

years, covering both pediatric and adult populations. 

The most frequent complaints were fever (28%), cough 

(25%), dizziness (20%), and cold (15%), with other 

symptoms distributed across the remaining cases. This 

variety ensured that the model could capture both 

common and relatively less frequent health complaints.  

 
Fig.2. Gender in the dataset 

III. RESULTS AND DISCUSSION 

This section presents the results obtained during the 

implementation and evaluation stages of the system, 

following the CRISP-DM methodology. The 

discussion is divided into seven sub-sections, which 

cover the complete lifecycle of the system 

development starting from data acquisition to model 

training, evaluation, and final deployment. Each stage 

is elaborated in detail as follows: 

A. Data Collection Results 

The dataset used in this study was obtained from 

Puskesmas Jatibening and consists of 600 patient 

records. Each record includes features such as gender, 

age, and main complaint. The original data was 

provided in JSON format and converted into CSV for 

further preprocessing. After removing incomplete or 
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irrelevant entries, the dataset was prepared for analysis 

and modeling. 

B. Data Analysis Results 

Exploratory data analysis revealed that the most 

frequently reported symptoms were fever, cough, 

dizziness, and cold. Patients were predominantly 

within the 5 - 70 years age group, and the distribution 

of genders was relatively balanced. The complaint 

field, originally in free-text form, was transformed into 

structured features using a multi-label encoding 

strategy, allowing the complaint types to be interpreted 

as binary features. 

C. Data Preprocessing Results 

The preprocessing stage involved multiple steps: 

numerical data (age) was normalized, gender was 

label-encoded, and complaint data was transformed 

into binary features using one-hot encoding. The 

dataset was then split into training and testing sets with 

an 80:20 ratio, resulting in 600 training and 120 testing 

records. 

D.  Model Training Results 

Two machine learning models were trained: Support 

Vector Machine (SVM) and Multilayer Perceptron 

(MLP). Both models were developed using Scikit-

learn in Python. SVM was configured with a linear 

kernel, while MLP employed three hidden layers and 

the ReLU activation function. The input features 

included the encoded patient complaints, age, and 

gender, and the output was a diagnosis label (class 1, 

2, or 3). 

E. Model Testing Results 

The trained MLP model achieved perfect performance 
on the testing dataset, with the following metrics. 

Table 1. Confusion Matrix Table 

Diagnosis 
Class Precision Recall F1-score Support 

1 1.00 1.00 1.00 43 
2 1.00 1.00 1.00 36 
3 1.00 1.00 1.00 41 

Overall Accuracy: 100% 
Macro Average: 1.00 
Weighted Average: 1.00 

 

These results demonstrate the high capability of MLP 
in recognizing disease patterns from patient data. SVM 
also produced strong results, but MLP outperformed it 
in terms of overall accuracy and consistency. 

The  test result used in this study is the  Confusion 
Matrix.  The  confusion  matrix  provides  a  detailed 
picture of the predictions made by the model, allowing 
us  to  understand  the  types  of  errors  made  and  to 
calculate  other  important  evaluation  metrics.  This  is 
very useful in comparing the performance of the MLP  
and  SVM  models  in  predicting  early  lung disease 
based on processed datashow on Figure 2. 

 

Fig.3. SVM Model 

F. System Implementation Results 

The final system was deployed as a web-based 

application using the Streamlit framework. Users 

can input patient data through a simple interface, 

choose between SVM and MLP models, and receive 

instant prediction results. Each prediction is stored 

automatically in Firebase Realtime Database, 

enabling real-time logging and future analysis. This 

implementation makes the system accessible, 

scalable, and usable for medical staff without 

technical expertise. 

 

The deployment of the system through Streamlit 

with Firebase integration ensured that the predictions 

were immediately stored in the cloud. This 

functionality enables tracking patient history, 

conducting further analysis of recurring symptoms, 

and facilitating communication between medical staff. 

The cloud-based approach also makes the system 

scalable, allowing it to be extended to other Puskesmas 

in the future without significant reconfiguration. 

 
Fig.4. Configuration Firebase and Streamlit 

 

Figure 4 illustrates the main dashboard of the 

disease prediction application developed using 

Streamlit. On this homepage, medical staff are 

welcomed with general information about the system 

and can immediately select which diagnoses they want 

to display. 

The system also provides a visualization of the 

number of cases per diagnosis, enabling healthcare 

workers to easily observe disease distribution trends at 

the community health center. From the initial testing 

phase, it can be seen that ISPA, Gastroenteritis, and 

Hypertension were among the most frequently reported 

conditions in the patient dataset. 



 

 

e-ISSN : 3064-0660 

Implementation of Support Vector Machine and Multilayer Perceptron Algorithms for Patient Diagnosis Based on Patient Profile and 

Complaints at Jatibening Public Health Center 

 

  107 

Tifda Journal Vol.2 No. 2 December 2025 

https://doi.org/10.70491/tifda.v2i2.104 

This feature is particularly valuable for medical 

staff, as it allows them to monitor case distribution in 

real-time. By presenting diagnosis results in a visual 

form, doctors and healthcare officers can more quickly 

identify emerging disease patterns and plan appropriate 

preventive or curative measures. 

 
Fig.5. Dashboard  

 

The figure below presents the patient disease 

prediction interface, where users can input relevant 

patient information such as date of birth, gender, and 

reported symptoms. This input form ensures that the 

prediction process is both structured and user-friendly, 

allowing healthcare staff to quickly enter patient data 

without technical difficulties. 

In addition, the system provides an option to select 

the prediction algorithm to be used, either Support 

Vector Machine (SVM) or Multilayer Perceptron 

(MLP). This feature not only enables flexibility in 

model usage but also supports comparative evaluation 

between different machine learning approaches. 

Once the required information is filled in, the 

prediction can be executed by clicking the “Predict 

Now” button. The output will then provide a diagnosis 

suggestion, which can support medical staff in making 

faster and more accurate initial assessments. 

 
Fig.6. Disease Prediction 

 

IV. CONCLUSION 

The research successfully demonstrates the 

implementation of Support Vector Machine (SVM) 

and Multilayer Perceptron (MLP) algorithms for 

disease prediction based on patient profile and 

complaint data from Puskesmas Jatibening. A total of 

600 patient records were processed and modeled using 

the CRISP-DM framework, which ensured a 

systematic approach throughout the development 

lifecycle. 

Both SVM and MLP models performed well in 

classifying the data, with the MLP model achieving 

100% accuracy, precision, recall, and F1-score on the 

testing dataset. This indicates that MLP was highly 

effective in identifying the correct diagnosis from 

structured input features such as age, gender, and 

complaints. The results confirm that machine learning 

can significantly enhance the accuracy and efficiency 

of initial medical diagnosis in primary healthcare 

settings. 

Additionally, the deployment of the system using 

Streamlit and Firebase Realtime Database provides an 

accessible platform for medical staff to utilize 

prediction results in real time. The system not only 

assists in decision-making but also facilitates the 

recording and monitoring of diagnostic outcomes. 

In conclusion, machine learning-based diagnosis 

systems have great potential to improve healthcare 

services in local health centers. Future work may 

involve expanding the dataset, incorporating more 

medical attributes, and conducting validation in real-

world clinical settings. 

This study highlights that both algorithms can 

support early disease detection at the community 

health center level. The implementation of a cloud-

based, interactive diagnostic system demonstrates the 

feasibility of bridging academic machine learning 

research with real-world healthcare applications. 

Nevertheless, the findings should be interpreted 

cautiously due to the limited dataset. Expanding the 

dataset and validating it in clinical trials with real 

patients will be essential for wider adoption. 

In future work, ensemble learning approaches such 

as Random Forests, Gradient Boosting, or even hybrid 

deep learning models could be tested for comparison. 

Furthermore, incorporating additional patient 

attributes such as medical history, lifestyle factors, or 

laboratory results could improve the robustness of the 

prediction system. 
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