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ABSTRACT This research was carried out at the community health center in Bungah sub - district with the aim that so that
patients receive appropriate treatment, a web-based system is needed to group hypertension data into several classes (clusters).
The method used in data grouping is the K-Means Clustering method . In this study, 100 hypertension data were grouped into
4 clusters . The hypertension data used consists of two attributes, namely systole and diastole, the working mechanism is to
normalize the data first, then the system groups the data into groups that have the same characteristics. The system will display
the results of the clustering process which consists of four (4) clusters , namely cluster 1 Isolated Systolic Hypertension, cluster
2 Grade 1 (mild hypertension), cluster 3 Grade 2 (moderate hypertension), and cluster 4 Grade 3 (high hypertension). The data
used for clustering is 100 data from blood pressure checks of patients at the Community Health Center using a blood pressure
monitor. The results of the last iteration of 100 hypertension data in the system were used as parameters for calculating the
level of effectiveness, by comparing the data from the clustering test results to the data from diagnosis a which produced an
effectiveness value of 80%.

INDEX TERMS Hypertension, K-Means Clustering, Web Based.

. INTRODUCTION from examinations of elderly patients from 11

Physical changes in the elderly [1]will be a health ~ October to 20 October 2022 , data was obtained

problem that makes them susceptible to disease,
such as cardiovascular changes, decreased
elasticity of blood vessels, changes in respiration,
namely decreased strength of the respiratory
muscles, as well as changes in hearing and changes
in vision [2]. Hypertension or high blood pressure
is a condition where the systolic pressure reaches
above 140 mmHg and the diastolic pressure above
90 mmHg [3]. This chronic disease often appears
without symptoms, resulting in increased mortality
rates, and is often referred to as the silent killer [4].
The Bungah District Community Health Center
(Puskesmas) is one of the health institutions that
handles elderly patients, who have a high potential
for having a history of hypertension. Based on data

that 100 patients had hypertension, with the
percentage ratio between male and female patients
being 39% to 61%. In order for patients with
hypertension to receive appropriate treatment, it is
necessary to group data on hypertension in the
elderly so as to minimize the emergence of
degenerative diseases caused by hypertension. The
process of grouping this data requires a clustering
method.

Clustering is a grouping method based on a
measure of closeness (similarity) [5] . Clustering
is different from group, group means the same
group. Clusters do not always have to be the same,
but the grouping is based on the closeness of an
existing sample characteristic, one of which is by
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using the Euclidean distance formula [6] . K-
Means clustering is a non-hierarchical data
clustering method that attempts to partition
existing data into one or more clusters/groups.
This method partitions data into clusters/groups so
that data that has the same characteristics is
grouped into the same cluster [7] .

The K-Means method is a fast and efficient
method that can be used in data clustering. The K-
Means clustering method has several advantages,
namely that the method is easy to implement and
run, the time required to carry out the learning
method is relatively fast, it is easy to adapt, and the
method is also commonly used [8] .

This research draws on several previous research
studies . One of them is entitled " Implementation
of the K-Means Clustering Algorithm in
Determining ldeal Body Weight " [9] This
research discusses the application of the K-Menas
Clustering method to determine ideal body weight
criteria. These criteria are based on data on the
patient's physical condition, including calculating
the body mass index (BMI), the size of the patient's
frame and the patient's daily calorie needs based
on the patient's age and daily activities. The results
of this research are that the K-Means Clustering
algorithm can be used to determine ideal body
weight which consists of 3 clusters based on BMI
and frame, namely normal BMI and large frame,
moderate obesity BMI and medium frame, and
severe obesity BMI and small frame.

Meanwhile, the aim of this research is to create a
web - based application for grouping high blood
pressure ( Hypertension) in the elderly at the
Bungah District Health Center into 4 c increase
the level of hypertension and measure the
effectiveness of using the K - Means Clustering
method .

II. MATERIALS AND METHODS

A. Clustering

Data clustering can be divided into two objectives
[10] , namely clustering for understanding and
clustering for use. If the goal is understanding, the
clusters formed must capture the natural structure
of the data. Usually the clustering process for this

purpose is only an initial process to then continue
with this work such as summarization (average,
standard deviation), class labeling in each group to
then be used as classification training data, and so
on. Meanwhile, if the goal is for use, usually the
main goal is to find a cluster prototype that is most
representative of the data and provides an
abstraction for each data object in the cluster
where the data is located. inside it. Clustering can
be differentiated according to cluster structure ,
data membership in the cluster and data
compactness in the cluster.

B. K-Means Clustering

There are two types of data clustering that are
often used in the data grouping process, namely
hierarchical (hierarchical) and non-hierarchical
(non-hierarchical) data clustering . K-Means is a
non-hierarchical data clustering method that
partitions data into one or more clusters/groups, so
that data that has the same characteristics is
grouped in the same cluster and data that has
different characteristics is grouped into other
groups [111] .
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Figure 1. Illustrations of 2 Dimensional K-Means Clustering Actions

It is stated that the K-Means method is a fast and
efficient method that can be used in data clustering
. The K-Means method was first introduced by
MacQueen JB in 1976. This method is one of the
non-hierarchical methods that is commonly used.
This method is included in the partition technique
which divides or separates objects into k separate
areas.

K-Means, each object must be included ina certain
group, but in a certain stage of the process, objects
that have been included in one group, at the next
stage will move to another group [12]
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Figure 2. Flowchart of the K-Means Clustering Algorithm

C. Hypertension Classification

Classification of hypertension according to The
Seventh Report of the Joint National Committee
on Prevention, Detection, Evaluation and the
Treatment of High Blood Pressure [13].

Blood pressure
Category Systole Diastole
(mmHg) | (mmHg)

Optimal <120 <80
Normal <130 <85
Normal — high 130-139 | 85-89
Grade 1 (Mild
Hypertension) 140 —-159 | 90 — 99
Sub - group : border | 140 — 149 | 90 — 94
Grade 2 (moderate
hypertension) 160 —-179 | 100 — 109
Grade 3 (Severe
Hypertension) >180 >110
Isolated systolic
hypertension > 140 <90
Sub - group : border | 140 — 149 | <90

Association in January 2007 launched guidelines
for treating hypertension in Indonesia, taken from
state guidelines developed and neighboring
countries by referring to the results of JNC and

TABLE 1

Classification of Hypertension according to JNC

WHO [15].

TABLE 3

Classifications of Hypertension Based on the Consensus of the

Systolic Diastolic Indonesian Hypertension Association
Category (mmHg) (mmHg) Blood pressure
Optimal 1150rless | 75 or less Category Systole Diastole
Less than (mmHgQ) (mmHg)
Normal 120 Less than 80 Normal <120 <80
Prehypertensio Prehypertension 120-139 | 80—-90
n 120 - 139 80 -89 Stage 1
Stage | hypertension 140 -159 | 90 - 99
Hypertension 140 — 159 90-99 Stage 2
Stage 11 More than More than hypertension >160 >100
Hypertension 160 100 Isolated Systolic
Hypertension > 140 <90

WHO (World Health Organization) and ISH (
International Society of Hypertension) [14]groups
hypertension as follows:

TABLE 2
Classifications of Hypertension According to WHO - ISH

D. Data Modeling

Clustering process uses data on high blood
pressure (Hypertension) in the Elderly, which
consists of two criteria, namely systole and
diastole . The data will be normalized first and then
grouped into the number of clusters determined
according to the results of the clustering process .
The process of finding the initial centroid value is
as follows:
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Calculate the mean (average value) of all high
blood pressure data for each cluster
(Hypertension) using equation 3. [16]
X = Zx

n JE—
Where X is mean (average), ¥y is the respective
results of adding up the systole and diastole data,
and n is the total number of systole and diastole
data respectively
The process of grouping high blood pressure
(Hypertension) data based on WHO (World Health
Organization) and ISH (International Society of
Hypertension) can be seen in Table 4.

TABLE 4.
Grouping of Hypertension

Blood pressure
Clusters | Category Systole | Diastole
(mmHg) | (mmHg)
Grade 1 (Mild | 140 - |90 -
Co Hypertension) | 159 99
Sub - group : | 140 -]90 -
border 149 94
C3 Grade 2
(moderate 160 -]100 -
hypertension) | 179 109
C4 Grade 3
(Severe
Hypertension) | >180 >110
Isolated
systolic
Cl1 hypertension | >140 <90
Sub - group : | 140 -
border 149 <90

The systole and diastole blood pressure data
obtained cannot be processed directly because
there are quite large numbers between the Systole
and Diastole variables. This large difference in
distance or number size can make the grouping
process difficult. One solution used to reduce the
magnitude of the numbers between variables is to
normalize the numbers in the systole and diastole
variables using equation 4. [17]

(initial value — minimum valuel)

normalization value = - —
(maximum value — minimum valuel)

The values of the systole and diastole variables
will be normalized into the range 0 - 1.
Normalization of the numbers for each variable is
very necessary before the process of calculating
the centroid value by the K-Means algorithm so
that no parameter dominates in calculating the
distance between data The stages carried out for
the normalization process are:

Finding the maximum and minimum values for the
systole variable (X)

Find the maximum and minimum values for the
diastole variable ()

Calculate the normalization value using Eq. (1)
Example of systole data normalization process:

_ (Xsistolel - Xmin) _ (157 - 140) _

X, = = = 0.21
" Xmaks — Xmin) (220 — 140)

X, = (Xsistolez - Xmin) _ (167 - 14'0) — 034
7 (Xmaks — Xmin) (220 —140)

X0 = (Xsistole3 - Xmin) _ (152 - 140) — 015
BT Xmaks — Xmin) (220 —140)

X, = (Xsistole4 B Xmin) _ (167 - 140) — 034
14 (Xmaks - Xmin) (220 - 140) .

Koo = (Xsistoles - Xmin) — (186 - 14‘0) — 058
1_5 (Xmaks - Xm_in) ] (220 - 14'0) '

Diastole data normalization process:

(Ydiastolel - Ymin) (92 - 60)

Y1 = = = 0.57
27 (Ymaks = Ymin) (116 — 60)

Y, = (Ydiastolez - Ymin) — (107 - 60) — 0.84
22 ( (Ymaks - Ymin) ) ((116 - 6%) .

Ydiastole3 - Ymin 85— 60

Y3 = = = 0.45
23 (Ymaks - Ymin) (116 - 60)

Y,, = (Ydiastole4 - Ymin) _ (89 - 60) — 052
24 (Ymaks - Ymin) (116 - 60) .

Y25 _ (Ydiastoles - Ymin) _ (109 - 60) — 088

(Ymaks - Ymin) (116 - 60)
The same calculation is carried out until the high
blood pressure (Hypertension) data reaches — 100.
Clustering Process This stage will apply the K-
Means method to group data. The results of this
grouping will then carry out a test data validation
stage against the diagnostic data where the results
of the culstering in the system will be calculated
for its effectiveness.
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The K-Means Culstering algorithm for the level of
hypertension in the elderly is as follows:

The number of clusters formed as a k value is four
(k=4) Allocate systole and diastole data into
groups randomly Generate 4 random values for the
initial cluster center (centroid) from the data in
each group. The centroid of criterion 1 is systole
and the centroid of criterion 2 is diastole. The
centroid location of each group is taken from the
average (mean) of all data values for each feature.
Calculation of the average value (mean) uses
equation 3.1. The following are the results of
calculating random values for the initial cluster
center:

TABLE 5
Initial Cluster

Clusters C. S)I/rs]:;[)il?al C?tg:iegtole
Cluster 1 (HST) 0.05 0.33
Cluster 2 (Grade 1) 0.07 0.53
Cluster 3 (Grade 2) 0.35 0.58
Cluster 4 (Grade 3) 0.63 0.74

Calculate the distance of each high blood pressure
(Hypertension) data that has been input to each
centroid using the Eucledian Distance formula
until the closest distance of each data is found to
the centroid using equation 2. :

d(xpy;) = \/(Xia - }’ja)2 + (xip — ij)z
Where :
xi : data on high blood pressure (Hypertension)
yj : centroid of the jth cluster
xia : normalized systole data
xib : normalized diastole data
yja : the value of criterion 1 from the jth cluster
centroid is the random value of systole data
yjb : the 2nd criterion value from the jth cluster
centroid is the random value of diastole data

An example of calculating the distance to the 1st
data in each cluster is:

d(x4,Cy)

= /(systole; — systole ;)% + (diastole; — diastole;)?
=,/(0.21 — 0.05)2 + (0.57 — 0.33)2

=0.29

d(xy,Cy)

= /(systole; — systole.,)? + (diastole; — diastole,,)?
=,/(0.21 — 0.07)2 + (0.57 — 0.53)2

=0.15

d(x,, Cs)

= /(systole; — systole3)? + (diastole; — diastole ;)2
=,/(0.21 — 0.35)2 + (0.57 — 0.58)2

=0.13

d(x4,Cy)

= /(systole; — systole.,)? + (diastole; — diastole,,)?
=,/(0.21 — 0.63)2 + (0.57 — 0.74)2

=0.45

The same equations and calculations were applied
to 100 high blood pressure data to get the distance
for each data in each cluster.

Group each high blood pressure (Hypertension)
data based on its proximity to the centroid
(smallest distance).

For example, the calculation results from data
distance to 1 have a distance of 0.29 to cluster 1.
Cluster 2 has a distance of 0.15. Cluster 3 has a
distance of 0.13. And in cluster 4 it has a distance
of 0.45. Of the 4 clusters, blood pressure data for
hypertension 1 has the shortest distance to cluster
3. Therefore blood pressure data for hypertension
1 is included in cluster 3. The same steps are
applied to the next 100 data to carry out grouping
in iteration 1. Updates the centroid value. The new
centroid value is obtained from the average of the
cluster in question using equation 2.2 .

1
yi(t+1) = —Z X;
: Ngj Lsjes;
Where :

yij(t+ 1) : new centroid at iteration (t+1)
N . lots of hypertension blood pressure
data in the Sj cluster
Repeat from steps 2 to 5, if there is still
hypertension blood pressure data that moves
clusters. Until the members of each cluster nothing
changes.
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If step 7 has been fulfilled, then the cluster center
value (yj) in the last iteration will be used as a
parameter to determine the classification of high
blood pressure (Hypertension) levels in the
Elderly.

Effectiveness Process of Clustering Results

After the clustering process, the next stage is the
effectiveness calculation process. In the process of
calculating this effectiveness, it will be determined
how much the level of effectiveness of the data
from the clustering test results in the last iteration
is with the data from the diagnosis by one of the
parties at the elderly clinic at the Bungah District
Health Center. The process of calculating the level
of effectiveness uses equation 3.3 [18]

amount of classified data

Effectiveness (%) = x 100%

amount of tested data

E. Unified Modeling Language(UML)

UML (Unified Modeling Language) is a language
for determining, visualizing, constructing and
documenting artifacts (parts of information that
are used or produced in a software creation
process, artifacts can be models, descriptions or
other software) [19] . In this research, the system
design uses several types of UML, including:

~
wincludes
~

clustering process

clustaring results
diagram

Figure 3. Use Case Diagrams

o ‘3
. o

explain about use case diagrams from the
system[20] , there is one user , namely admin,
there are 4 entities including managing object data,
managing centroid data , processing the K Means
Clustering method , and managing clustering

results diagrams . Before processing data, admins
are required to carry out a login process first so that
admins can carry out data processing activities .

G. Activity Diagram login

Activity diagrams admin login [21], admin enters
the login menu then the system will display the
username and column password, if an error occurs
when filling in the username and password , it will
return to the login menu. If filling in is successful
, the system will display the main page and the
admin will enter the main page.

H. Activity Diagram Manage Hypertension Data

desplays object data & menu
aptions

select Ihe object dala menu

Figure 4. Activity Diagrams Manage Hypertension Data

Activity diagrams manage hypertension data [22],
the first step is for the admin to enter the home
page menu then select the object data menu and the
system will display the object data & menu
options.

I. Activity Diagram Centroid Data Input

act ad input data centroid

entes the home page

salact the ohjact data manu

%{ displarys the centraid data input form j
=
input data centroid & insert %(

stores centrold dats j

®

Figure 5. Activity Diagram Centroid Data Input

Activity diagram input centroid data [23],
admin enters the home page menu then selects
the object data menu , then the system displays
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the centroid data and other menu options , the
system displays the centroid data input form,
then the admin inputs the centroid data &
select insert dat a and s i stem to save the data
centroid .

J. Clustering Process Activity Diagram

act ad proses clustering

alzulats e & mesns clusterng

Figure 6. Activity Diagram Clustering Process

Activity diagrams clustering process [24], the
admin’s first step is to enter the home page
menu then select the clustering results menu ,
click the clustering process button , then the
system will process the calculation of
hypertension data using the K Means
Clustering method and display the results of the
calculation iteration .

. Admin Login Sequence Diagram

Sequence Admin Login Diagram [25], there are
several processes, namely the admin enters the
login menu then the system will display the
username and password columns, if an error
occurs when filling in the username and
password then it will return to the login menu,
if the filling is successful then the system will
display the main page and the admin enters the
page main.

L. Sequence Diagrams Manage Hypertension Data

p—

2 0 1O

home page abject dala form abjes dala
! I
! I
go to the home page().menu

Figure 7. Sequence Diagram for Managing Hypertension Data

Sequence diagram for managing hypertension
data [26], the first step is that the admin enters
the homepage menu then selects the object
data menu and the system will display the
object data & menu options.

M. Sequence Diagram Centroid Data Input

FE
3
a
H
F
2

Figure 8. Sequence Diagram of Centroid Data Input

Sequence diagram input centroid data [27],
admin enters the home page menu then selects
the object data menu, then the system displays
centroid data and other menu options , the
system displays the centroid data input form
then admin inputs centroid data & select insert
dat a and s i stem to save the data centroid .
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N. Clustering Process Sequence Diagram

Figure 9. Sequence Diagram of the Clustering Process

Sequence diagram clustering process [28], the
admin's first step is to enter the home page
menu then select the clustering results menu ,
click the clustering process button , then the
system will process hypertension data
calculations using the K Means Clustering
method and displays the results of calculation
iterations , and there is a print results button to
print clustering results .

O. Class Diagrams

Class diagram K Means Clustering Application
of Hypertension Levels in the Elderly at the
Bungah District Health Center [29]. There are
six class diagrams . Namely the admin class ,
centroid class, diagram class, diagram_centroid
class, object class, and unite class . In the admin
class there is a username and password which is
the identity of the admin. Admin must have a
username and password to enter, view and
delete data. The admin class consists of two
attributes, namely username and password .

Ill. RESULTS

The results of the implementation are the
application of the program to a system that has
been researched previously. The results of the
implementation of this system are applied in
accordance with the design that was previously
made. This implementation stage is the stage of
placing the system or program that has been
created. A web-based K-Means Clustering
application for hypertension levels in the elderly
so that it can be applied properly. The system is

implemented in a web-based display, namely by
using the PHP programming language and
MySQL database , as well as XAMPP as the
implementation server.
Implementation of the K-Means Clustering
Application on Hypertension Levels in the
Elderly. As follows:

1. Login menu, showing the Login page
contains the admin username and password
columns. Admin fills in the username and
password fields that have been created in
phpMyAdmin, then click login to enter the
main page.

2. Home Page Menu,

The home page menu shows that after the
admin logs in, he goes to the main home page.
On this page there is an explanation about data
mining.

3. The Hypertension Level menu, shows the
Hypertension  Level page, on the
Hypertension Level page there is an
explanation of the level of hypertension
according to WHO and ISH, and the patient's

age limit.

K Means €lustering Application’sf Hypertension Levels'in
_the Elderly at the Bungah %nsmc( Heaith Center

s

Figure 10. Hypertension levels

4. All Data menu , shows the All Data page, this
menu displays a form that the admin can use to
input hypertension data and the initial centroid
data of the data to be processed. In this menu
there are several action buttons that admins can
use to process data, namely: Add data: to add
data
Browse data : alternative add button data via
xls file .

Erase data : to delete the data you want to delete
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Figure 13. Clustering Results

—

" K Meangclstering Application of Hypertension Levels in*
the Eiderly at the Bungahfiﬁﬁct Health,Center ‘ 6. Clustering Diagram Results menu shows

( Y 3 the Diagram Results page, in the menu there
is a button , when the admin clicks the button
the system will display the results of the
e = clustering diagram .

K Means €lustering Application'of Hypertension Levels'in
_the Elderly at the Bungah,District Health Center

Figure 11. All Data

5. Clustering Results Menu , shows the
Clustering Results page In the menu there is a
button , when the admin clicks the button the
system will process the data that was previously Figure 14. Clustering Diagram Results

input using the K-Means clustering formula . The following are the results of the clustering
diagram :

Herah 3 C1 , Kuning 3 C2, Biru 3 c3, Hijau : C4

1w - L]

ang €lustering Application of Hypertension Levels'in
the Elderly at the Bungah %IS'TIC( Heaith Cénter

(

—_— )

Cary ot e Chmnrong Pt 0 O Move®

Figure 12. Clustering Process Button
The following is Figure 14. showing the
interface display page after the admin clicks
the button. In the clustering results display
there is a button to print the clustering results.

Figure 15. Clustering Diagram Results

7. Hypertension Dta Calculation Results using
the K-Meanas Clustering Method

K Means’GIUstering Application of'Hypénension Levels in“s

the Eldery a the Bungah Distict Health Center ' The following are the results of clustering
3 ( J 2 ‘ calculations from system implementation of
. Ao ) 100 hypertension data which were normalized

first and then grouped using the K-Means
Clustering method based on their proximity to
the centroid center.

The data used to calculate effectiveness is data
from diagnostic results from examinations of
elderly high blood pressure (Hypertension)
patients, namely patients aged 45 years to 90
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years and over at the Bungah Gresik District 4 Ok 1
Health Center who have been classified by one 5 ok 1
of the parties at the Bungah District Health 6 Ok 1
Center which is located at the Elderly Clinic. 7 Ok 1
and data from the last iteration of the clustering 8 ok 1
process, the data used in the clustering process 9 ok 1
uses hypertension data without using class 10 ok 1
labels. 11 Ok 1
The amount of diagnostic data used was 100 12 Ok 1
high blood pressure (Hypertension) data 13 ok 1
consisting of 5 isolated Systolic Hypertension 14 ok
high blood pressure data, 48 high blood 15 ok
pressure data with Grade 1 (Mild 16 ok
Hypertension), 36 data with Grade 2 (Moderate 17 ok 1
Hypertension). ), and 11 hypertension data with 18 ok 1
Grade 3 (High Hypertension), as well as 100 19 ok
high blood pressure test data which were 20 ok 1
grouped using the K-Means Clustering method 21 ok 1
which was divided into four clusters. 22 ok 1
The effectiveness calculation stage is the stage 23 ok 1
where the data from the last iteration of the 24 ok 1
clustering test using the K-Means Clustering 25 ok
method on the diagnosis result data which has 26 ok 1
been classified by the Elderly Polytechnic of 27 ok 1
the Bungah District Health Center is calculated 28 ok
for its effectiveness using the equation. The 29 ok 1
calculation results are as follows: 30 ok
Effectiveness = 80/100 x 100%=80% 31 ok
With the results of these effectiveness 32 ok 1
calculations, there are 80 data from the last 33 0k
iteration of the clustering process using the K- 34 ok 1
Means Clustering method which is the same as 350k
the diagnostic data that has been classified by 36 ok 1
the Elderly Policing at the Bungah District 37 ok 1
Health Center. The results of the effectiveness 38 ok
calculation may change as the hypertension 39 ok 1
data changes in the clustering process. Can be 40 ok 1
seen in the table below. 41 ok
42 ok 1
;2?:3“3 Data on the Effectiveness of the Last Iteration Cluster 43 Ok 1
NNO C1(HST) C2(Gl) C 3 po X .
(G2) C4(G3) MATCH 46 ok 1
: o pou
2 Ok 1 49 ok
3 ok
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50
51
52
53
54 ok
55
56
57 ok
58
59
60
61
62 ok
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89 ok
90
91
92
93
94
95

ok
ok

ok
ok

ok
ok
ok

ok
ok

ok

ok
ok

ok
ok
ok

ok
ok
ok
ok
ok

ok

ok

ok

ok
ok

ok
ok

ok
ok

ok

ok

ok
ok

ok

ok

ok
ok

ok

ok

R e el

N

PR RPRRPRRPRREPRRERRER N = =

PR RPRRPRRPRRPRPRRPRRPRREREERRE

PR R R R

96 ok 1
97 ok 1
98 ok 1
99 ok 1
100 ok 1

This test obtained 5 iteration results using
calculations effectiveness of 100 test data using
the K-Means Clustering method in the last
iteration Based on the diagnostic results data, an
effectiveness value of 80% was obtained. From
these effectiveness values, 80 test result data
were obtained which were in the same group as
the result data .

IV. DISCUSSIONS
Based on the results of this research, an
application for grouping hypertension data
was obtained using the K-Means Clustering
algorithm. As for Grouping data on the level
of hypertension in the elderly consists of two
criteria, namely systole and diastole which are
divided into four (4) clusters , namely cluster
1 Isolated Systolic Hypertension, cluster 2
Grade 1 (mild hypertension), cluster 3 Grade
2 (moderate hypertension), and cluster 4
Grade 3 (high hypertension). From this test, 5
iteration results were obtained using
calculations effectiveness of 100 test data
using the K-Means Clustering method in the
last iteration Based on the diagnostic results
data, an effectiveness value of 80% was
obtained. Based on the results of the
effectiveness value, the K-Means Clustering
method is used This is effective enough to be
used as a support in determining the level of
hypertension in the elderly.

The results of this research were compared
with another research entitled
"Implementation of the K-Means Clustering
Algorithm in  Determining Ideal Body
Weight". [22]The data used to calculate ideal
body weight is based on the patient's height,
body weight and frame size, while to calculate
daily calorie needs is based on the patient's
age, weight, height, body weight and activity.
Then the patient data is classified according to
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body mass index (BMI), Basal Metabolic Rate
(BMR), age and skeletal size based on the
physical data of the patient that has been taken
previously. used the K-Means Clustering
method with 3 clusters based on BMI and
frame, namely normal BMI and large frame,
moderate obesity BMI and medium frame,
and severe obesity BMI and small frame.
There is a difference, namely using 4 clusters
and 3 clusters.

This application has a drawback, namely that
there is no special form for the data
normalization process, and a special form for
checking centroid data so that the data

further research is needed which is useful for
completing existing deficiencies. These
include: 1) It is hoped that the application can

be developed further by adding other features
that might be even more effective, such as
adding a data normalization form feature, a
data check feature to make it easier to
determine the centroid point . 2) It is best that
in the clustering process , the criteria used are
added, because there are still many other
criteria based on hypertension factors that can
be used as research, for example food intake
factors, daily patient activities, hereditary
factors (race), medication, stress levels and
others. - other.
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