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Hypertension is a chronic disease characterized by persistently 
elevated blood pressure and remains a major global health problem. 
Various interacting factors, including age, salt and fatty food intake, 
medication use, and blood pressure, influence the risk and symptoms 
of hypertension. This study aims to identify patterns and 
characteristics of hypertension patients and determine the most 
influential factors using data mining techniques. A quantitative 
approach with the Decision Tree algorithm was applied using 
RapidMiner Studio. The analysis involved data preprocessing, model 
training and validation, and identification of influential variables. The 
Decision Tree analysis revealed that medication use is the main 
determinant of symptom patterns in hypertension. In patients not 
taking medication, symptoms were mainly influenced by salt intake 
and blood pressure, where low salt intake was associated with nausea 
and moderate salt intake with varied symptoms, especially headaches. 
In patients taking medication, symptom patterns were affected by the 
combination of salt and fatty food intake. High salt and fat consumption 
were associated with dizziness, while moderate intake was related to 
fatigue. Hypertension symptoms are determined not only by blood 
pressure but also by lifestyle factors and medication use. The Decision 
Tree model effectively identifies hierarchical relationships among 
these factors, providing valuable insights for healthcare professionals 
to design more targeted hypertension management and prevention 
strategies. 
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INTRODUCTION 

Hypertension is a chronic disease characterized by persistently high blood pressure and is 
one of the leading causes of death worldwide. An individual is diagnosed with hypertension when 
systolic blood pressure (SBP) is ≥ 140 mmHg and diastolic blood pressure (DBP) is ≥ 90 mmHg 
after repeated measurements, contributing to approximately 10.4 million deaths annually (WHO, 
2018). The global prevalence of hypertension is estimated at 22% of the total population, yet 
fewer than one-fifth of patients make efforts to control their blood pressure (Ri, 2020). In 
Indonesia, the prevalence of hypertension is relatively high, especially among the elderly, but the 
majority of cases (63.2%) remain undiagnosed by healthcare personnel (Riskesdas, 2018; 
Hazwan, 2017). 

Various factors influence the risk of hypertension, including both personal and 
environmental factors. These factors include age, symptoms experienced, consumption of fatty 
foods, salt intake, number of medications used, and blood pressure itself. These factors often 
interact with each other, as explained by the mosaic theory of essential hypertension, which states 
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that hypertension results from several interacting causes, with primary factors including genetic 
components and environmental factors such as salt intake, stress, and obesity (Yonata, 2018). 

Patient characteristics, including age, symptoms, habits of consuming fatty foods, salt 
intake, number of medications, and blood pressure, play an important role in understanding 
hypertension patterns and treatment adherence (Purwanto, 2020; Fitriani, 2015). Traditional 
analysis of these factors is often challenging due to the complexity of their interactions. 

With technological advancement, data mining has become an effective method to analyze 
patient health data, identify patterns and characteristics of hypertension, and determine the most 
influential factors. One commonly used technique is the Decision Tree, which allows the 
classification of patients based on variables such as age, symptoms, fatty food consumption, salt 
intake, number of medications, and blood pressure. This study utilizes RapidMiner, a visual-based 
data mining platform, to process and analyze hypertension patient data. The main objective of 
this research is to identify the patterns and characteristics of hypertension patients based on the 
variables mentioned above and to determine the most influential factors contributing to 
hypertension. The results are expected to assist healthcare professionals in clinical decision-
making and in developing more effective hypertension prevention strategies. 
 

METODE 
This study uses a quantitative approach with data mining methods. Hypertension patient 

data were analyzed to identify patterns and characteristics influencing hypertension using the 
Decision Tree algorithm. 
Analysis Process 

1. Preprocessing 
Data cleaning, filling in missing values, and converting categorical variables (e.g., 
symptoms, fatty food consumption, salt intake, number of medications) into numeric 
format. 

2. Algorithm Selection 
The Decision Tree algorithm is used to facilitate the interpretation of decision patterns. 

3. Model Training and Validation 
The data is split into training and testing sets. 

4. Influential Factor Analysis 
Identifying the variables that have the greatest influence on hypertension based on their 
priority in the Decision Tree. 

Analisis dilakukan menggunakan RapidMiner Studio, software data mining berbasis visual yang 
mendukung algoritma Decision Tree dan evaluasi model. 
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RESULTS AND DISCUSSION 
Data collection  

 
Figure 1. Hypertension data collection 

 

 
Figure 1. After the data has been preprocessed, the data is modeled using a decision tree 

Decision Tree analysis based on hypertension patient data shows that medication use 
(N.Obat) is the main factor separating symptom patterns. In patients not taking medication, 
symptom patterns are more influenced by salt intake (K.M Garam) and blood pressure. For 
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example, patients with low salt intake mostly experience nausea, while patients with moderate 
salt intake show varied symptoms depending on blood pressure. Patients with Hypertension I 
predominantly experience headaches, while patients with Hypertension II and aged 56–65 years 
also tend to experience headaches. In patients aged 66–75 years, consumption of fatty foods 
becomes an additional factor: patients with low-fat intake still predominantly experience 
headaches, whereas those with moderate-fat intake predominantly experience nausea. Patients 
with pre-hypertension mostly experience headaches, while patients with high salt intake also 
tend to experience headaches. 

In patients taking medication, symptom patterns are also influenced by salt and fatty food 
consumption. Patients with moderate salt intake predominantly experience fatigue, whereas 
patients with high salt intake and moderate-fat food predominantly experience dizziness. For 
patients with high salt intake and high-fat food, blood pressure determines symptoms: patients 
with Hypertension I predominantly experience fatigue, patients with Hypertension II 
predominantly experience dizziness, and patients with pre-hypertension also predominantly 
experience dizziness. 

These results indicate that hypertension patient symptoms are influenced not only by blood 
pressure but also by a combination of lifestyle factors (salt and fatty food intake) and medication 
use. The Decision Tree facilitates hierarchical identification of these patterns and helps healthcare 
professionals understand the interactions among factors affecting symptoms, allowing 
interventions to be carried out more precisely. 
 

CONCLUSION 
Decision Tree analysis of hypertension patient data shows that medication use (N.Obat) is the 
main factor differentiating symptom patterns. In patients not taking medication, symptoms are 
more influenced by salt intake (K.M Garam) and blood pressure, while in patients taking 
medication, symptom patterns are also affected by a combination of salt and fatty food intake. 
These results indicate that hypertension symptoms are influenced not only by blood pressure but 
also by lifestyle factors and medication use. The Decision Tree facilitates hierarchical 
identification of these patterns, enabling healthcare professionals to understand the interactions 
among factors affecting symptoms and to implement interventions more accurately. 
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