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Abstract—Blood pressure has influence on cardiovascular
diseases. This study aims to develope clinical decision support
system (CDSS) model which non rule based system. The model
eas improved using data mining function, especially clustering.
K-Means algorithm was used to clustering 120 data and 4
attributes{ age, obesity, sistolic, diastolic and heart rate The
clustering process used 500 epoches and 3 cluster. The result of
clustering produced 3 cluster. Cluster 1 is higher risk, cluster 2
is medium risk and cluster 3 is normal or lower risk.
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L INTRODUCTION

The human blood pressure is very important in life to be
kept at a normal threshold [1], [2], [3]. Blood pressure is
called the silent killer, considering that hypertension is a risk
factor for cardiovascular disease. The blood pressure is the
force needed for blood to flow in the blood vessels and
circulating to all tissues of the human body. The blood that
circulates smoothly throughout the body has a very important
function as a medium for carrying oxygen and substances
needed by body cells. In addition, blood also functions as a
means of transporting useless metabolic waste [2], [3], [4],
[5], [6]. Human blood pressure can be divided into systolic
blood pressure and diastolic blood pressure. Systolic blood
pressure is when the heart is closed (systole) and diastolic
blood pressure is when the heart relaxes again (diastole), so
the diastolic pressure is always lower than systolic blood
pressure [1], [4], [5], [7]. Factors that affect high blood
pressure (hypertension) are age, genetics, lifestyle, lack of
exercise, obesity and others. Human blood pressure is
categorized into low blood pressure (hypotension), normal
blood pressure (normotension) and high blood pressure
(hypertension) [8], [9]. According to the WHO classification
of blood pressure and heart rate as in table 1 and table 2
below:

Table 1. Classification of Blood Pressure
Systolic Diastolic

No (mmHg) (mmHg) Classification
1 <90 <60 Hypotension
2 90 - 140 60 —90 Norm tension
3 141 - 159 91-94 Borderline
Hypertension
4 >160 >95 Hypertension
Table 2. Classification of Heart Rate
No Value of Heart rate Classification
(bpm)
1 <60 Bradycardia
60 - 100 Normal
3 >100 Tachycardia

The development of computing model in the health field is
growing rapidly. The decision support system as a computing
paradigm has contributed to the clinical field with the emergence of
a clincal decision support system (CDSS ) [6], [10]. Clinical Decision
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Support System (CDSS) is a new paradigm that combines clinical
systems and decision support systems. The application of CDSS in
the medical field is important in small and large scale. CDSS is
implemented to improve health services. CDSS is incorporated into
health care activities and processes, the potential for change in
approach and benefits will continue to grow [11], [12]. CDSS is a
computer application designed to assist healthcare professionals with
making clinical decisions about individual patients. CDSS provides
assistance in clinical decision making and therefore needs to consider
human functioning, data interactions, and the cognitive of clinical
decision makers. The processes in the CDSS include information
flow, use, and share characteristics in the hospital setting, and then
describe the referential context for the model, which is clinical
decisions in the hospital setting. Computer-based decision support
systems can play an important role in accurate and timely diagnosis.
Data mining is a computational field that is concerned with selecting
and extracting data to produce information and knowledge [11], [13].
There are several data mining functions such as prediction,
estimation, classification, clustering and association. The
development of CDSS also integrates data mining functions to
improve performance [14],[15], [16].

The Mapping is a technique used to identify similar objects or
individuals by taking into account several criterias. The Mapping is
a grouping with certain references. Clustering is a method for
grouping elements that are similar as research objects into distinct
and mutually exclusive clusters [16], [17], [18]. Another definition is
an effort to find a group of objects that represent a character that is
the same or almost the same (similar) between one object with other
objects in a group and has a difference (not similar) with objects in
other groups [17], [18].

In this study, a CDSS model was developed for mapping blood
pressure and heart rate based on data mining, especially clustering
using the K-Means algorithm. The purpose of this study is to build a
CDSS with more performance based on data mining with a clustering
function using the K-Means algorithm. The contribution of this study
is the mapping of blood pressure and heart rate for individuals and
communities. Mapping is useful for policy and further decisions in
the health sector.

IL METHOD

This study used a research and development approach.
This study used 4 attributes, namely age, obesity, systolic
blood pressure, diastolic blood pressure and heart rate. The
variables of input variables were processed by K-Means
clustering algorithm. The number of data input were used in
this research 120 respondents.

A.  Research Stages
The stages of research are shown in Fig.1 below:
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Fig.1. The Stages of Research
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The research process began with data collecting, with 2
step namely data acquisition and data preprocessing. The next
process is developing CDSS model and finally is Clustering
process.

Data Collecting

At this stage, the data collection process was carried out.
Input data were secondary data from the hospital which is
then carried out by preprocessing. Preprocessing included
eliminating of missing data and also transforms data so that it
can be used for further processing. The number of data input
are 120 with 4 attributes.

CDSS Model

At this stage a CDSS model is developed. This model is a non
rule based CDSS by using the data mining clustering function
approach.

Clustering

The clustering process was the main process in the CDSS
model. The clustering process used the K-Means algorithm
with 500 epoches and cluster 3. The clustering results are then
analyzed.

B.  K-Means Clustering Algorithm

The K-Means algorithm is one of the algorithms with the
simplest unsupervised learning method that solves the well-
known grouping problems. This algorithm procedure follows
a simple and easy way to classify certain data sets through a
number of clusters (assume j clusters) remain a priori. The
main idea is to define centroid j, one for each cluster. These
centroids must be placed in a sneaky manner as different ones
lead to different results. So, the better option would be to
place them as far away from each other as possible [18].
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Where:
d = cumulative distance
x = data point
¢ = cluster centroid
Cj“e“': new cluster centroid in cluster j

nj = number of data in cluster j

I1I. RESULT

The CDSS model used 120 data input with 4 varables.
CDSS model was developed non rule based and used K-
Means Clustering algorithm. The clustering process used
epoches 500 and number of cluter 3. The model was
implemented by Rapidminer. The clustering process shown
in figure 2 below:
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Fig.2. The Clustering Process

The results of processing was produced 3 cluster. Cluster
1 had 5 member (4.16%), cluster 2 had 63 member (52.5%)
and cluster 3 had 52 member (43%). The cluster distribution
are represented by graph shown in fig 3 below :
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Fig.3. The Cluster Distribution

The centroid of clusters are imporatnt for cluster analysis.
The distribution of cluaters centoid shown in table 3 below:

Table 3. Clusters Centoid

Atribute Cluster 1 Cluster 2 Cluster 3
Age (years) 54.00 48.41 39.04
Obesity 28.22 24.15 22.76
Sistolic (mmHg) 204.80 158.32 116.85
Diastolic (mmHg) 120.60 92.76 77.92
Heart Rate (bpm) 104.40 85.11 69.56

For detaily value of centroid are represented in figure 4.
below :
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Fig.4. The Centroid of Cluster

According to resul of clustering process, cluster 1 is higher
risk or higher state, cluster 2 is medium risk or medium state
and cluster 3 is normal or lower risk.
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Iv. CONCLUSION

The CDSS model which non rule based system was
developed. It was improved using data mining function. The
function that used was clustering using K-Means algorithm.
The number of data input was 120 and 4 attributes. The
attributes were age, obesity, sistolic blood pressure, diatolic
blood pressure and heart rate. The clustering process used 500
epoches and 3 clusters. The result of clustering produced 3
cluster, Cluster 1 had 5 member (4.16%), cluster 2 had 63
member (52.5%) and cluster 3 had 52 member (43%). The
cluster analysis result showed that cluster 1 is higher risk,
cluster 2 is medium risk and cluster 3 is normal or lower risk.
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