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Patient complaints are the body’s response to health disturbances, triggered
by internal factors such as genetics or external ones like the living
environment. Understanding these causes allows community health centers
(puskesmas) to take more effective preventive measures and design more
targeted services. This study utilizes patient complaint data sourced from
medical records, which include biodata and medical history, as well as

complaint details that form the research subject. The main goal of this study
is to develop an intelligent system that can generate clusters of patient
complaints using the K-Means Clustering algorithm. The system is
developed using the Research and Development (RnD) method. The
clustering process applies a data mining approach, producing clusters
based on patient complaints. A total of 600 complaint records, categorized
into 72 distinct types, were used. The output consists of three clusters: C1
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medical (high intensity) with 24 categories, C2 (moderate intensity) with 14
K-Means categories, and C3 (low intensity) with 34 categories. A practicality test
Correspondence yielded a score of 0.81, indicating the system is highly practical, while an

effectiveness test by medical staff scored 0.88, showing the system is highly
effective. This system enables health centers to identify trending complaints
in the community and develop more focused prevention and treatment
strategies. The clustering results also serve as a valuable foundation for

strategic decision-making in disease control.

E-mail: mhdagung47@gmail.com

1. Introduction

Puskesmas Balai Makam experiences a significant number of patient visits daily, with each patient
presenting various types of complaints. The wide variation in symptoms experienced by patients often
makes it difficult for the Puskesmas to determine effective forms of service, such as health education based
on the intensity of diseases experienced by the community. Appropriate health education or socialization
will help reduce the risk of disease spread in the community.

Patient complaints can be an initial indicator in tracing the source or cause of a disease. By
understanding these complaints, the Puskesmas can assess whether the patient's illness stems from internal
factors such as abnormal physical or genetic conditions, or from external factors such as the influence of the
living environment, lifestyle, or hygiene.

Based on the identified problems, this research aims to solve these issues by creating a web-based
system that can perform data clustering. The K-Means clustering data mining algorithm is used in this
study. By using this technique, different disease symptoms that the community experiences are grouped into
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distinct groups. The developed system can assist the Puskesmas in providing more effective and efficient
services, so that appropriate services will reduce the risk of disease spread in the community.

The Puskesmas itself functions as a government-owned public health service institution operating at the
sub-district level [1]. Its role is crucial in supporting the functions of higher-level health institutions such as
hospitals, especially in preventing and managing public health problems. Therefore, improving the quality
of services at the Puskesmas level is an important step in realizing an equitable and quality health service
system.

Meanwhile, medical records, known as ICD (International Classification of Diseases), are documents
containing medical notes of patients who have undergone examination or treatment at Puskesmas or
hospitals. In medical practice, doctors record diagnoses and medical actions in medical language, which are
then converted into ICD codes. These codes serve as a standard classification widely used by medical
personnel, including general practitioners, to identify diseases based on established guidelines [2].

Knowledge Discovery in Database (KDD) is a model for extracting new knowledge from data collections
stored in a database[3]. This KDD is carried out with the aim of discovering new knowledge. Typically, databases are
used solely for data storage. However, through the KDD approach, we can extract important information from the data,
which can then be used as a guide for analysis and specific actions. In general, the KDD process consists of several
stages: data cleaning, data integration, data selection, data transformation (changing the data to fit the k-means analysis

format), and data mining, the process of discovering new knowledge from the database.

Data mining itself functions to uncover hidden values and important information from large datasets,
which would usually not be detected if analyzed manually[4]. This stage is the core of the entire KDD
process. To extract and find valuable information and knowledge from massive datasets, the data mining
process employs a variety of strategies, including statistical, artificial intelligence, machine learning, and
mathematical computation tools. One technique frequently employed in the knowledge discovery database
process is K-Means. One technique commonly employed in machine learning research and data pattern
analysis is the partitioning approach in K-Means. The determination of cluster centers, or centroids, is the
initial stage of this algorithm, so the final result greatly depends on the selection of these centroids. Because
initial centroids are determined randomly, clustering results do not always guarantee an optimal solution[5].
Non-hierarchical clustering methods, including K-Means, produce several data partitions depending on the
centroids determined based on characteristic similarity. As a result of this process, data groupings or clusters
will be created, with similar data being put into one cluster and diverse data being placed in other clusters.

The K-Means Clustering algorithm has been widely applied in various studies for data grouping. One
application was in previous research conducted by the author, where the data used was the same as the
current research but no system had been created. In the previous research, clustering still used second-party
support software, namely MATLAB. That research produced 3 data clusters ranging from high, medium,
and low intensity[6].

The same method was also used in sales clustering by region conducted by Elin Mayoan Fitri, et al. Sales
data was utilized in the study. This research produced 3 clusters: 3 high-cluster regions, 11 medium-cluster
regions, and 4 low-cluster regions|[7].

Another study was conducted by Suryani et al. regarding a geographic information system for mapping
road damage using the K-Means clustering algorithm. This research used road damage data in Malang
district. This research produced a mapping system for damaged roads in Malang district[8].

Handayani also grouped pupils according to their learning styles using the K-Means method. The data
used was learning style data for each student. This research produced an application using K-Means data
mining as an algorithm that generates student clusters partitioned by learning styles more efficiently and
effectively[9].
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Furthermore, K-Means was applied in mapping underprivileged citizens for determining eligibility for
aid in the Karang Besuki sub-district by Muhammad Ali Hasymi et al. Data from disadvantaged residents in
the Karang Besuki subdistrict area were managed for this study. The research conducted produced a
geographic system that generates mapping of underprivileged citizens with the results: 55% of citizens were
not eligible for aid, 99% of citizens were less eligible for aid, and 48% of citizens were eligible for aid[10].

Developing an intelligent system that can produce clusters of patient complaints was the goal of this
study. The difference between the current research conducted by the author and the previous research by
the author is that the previous research focused only on analysis using K-Means without a system, whereas
the current one uses a system. The difference with other studies lies in the research object, ranging from road
damage, unemployment data, and poor communities, while this research focuses on patient complaint data.
The similarity with previous research is the use of K-Means in the data clustering process.

2. Method

This research refers to a framework shown in Figure 1. This framework serves as a reference in directing
the research flow, so that each process can run sequentially and systematically. The existence of this
framework is expected to help researchers achieve more structured results and facilitate understanding of
the entire process undertaken. Figure 1 shows a visualization of this research framework.
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Figure 1. Research framework

This study was carried out utilizing the Research and Development (Rnd) approach, as Figure 1
illustrates. First, in this method, the research process is focused on identifying system needs, both from the
system side itself and the data to be used. The R&D methodology is the primary strategy for system
development. Its goal is to create a system or product and test it, including determining its degree of
efficacy. The RnD method is also utilized in education, such as creating and validating a product that can be
used in the learning process. This knowledge leads one to conclude that the purpose of the research and
development approach is to create a product and assess its practicality[11].

The System Development Life Cycle (SDLC) model, which is a series of system development procedures
beginning with planning, feasibility analysis, and post-implementation assessment, is also used in this
study's execution. This model aims to translate organizational needs into application system form [12]. The
type of system development used is the waterfall model, which offers a phased and structured approach,
resembling a waterfall, in the software creation process. System requirements analysis, system design,
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system implementation or creation, system testing, and maintenance of the finished system are the phases in
this approach[13]. According to Pressman, the stages in the waterfall model consist of several phases as
follows[14]:

Communication Planning Modeling Construction Deployment
* Analysis «Code « Delivery

gn eTest

Figure 2. Pressman's Waterfall Model

In software creation and development, the Waterfall model is a methodical and sequential process
where each step must be completed in the correct sequence and no stage may be bypassed before going on
to the next. This approach provides a neat and structured workflow. The following is an explanation of the
Waterfall model's steps.

21. Communication

The initial stage involves interviews to collect data and all requirements for the system to be built. This
process aims to ensure the development team thoroughly understands the users' desires and expectations
for the system to be built. The information obtained will serve as a reference in designing features that align
with user needs.

2.2. Planning

This stage includes compiling a software work plan, which covers the division of technical tasks, risk
identification, resource allocation, and determination of outputs and completion schedules. In this context,
system development time estimates are also designed so that all development activities can be measured,
and results can be evaluated periodically according to system needs.

2.3. Modeling

In the modeling stage, the identified requirements are transformed into a technical software design. This
process includes data structure design, system architecture, interface design, and procedural algorithms. The
selection of appropriate design patterns is also carried out to ensure efficient implementation. In this
program, data analysis uses the k-means algorithm model with the following stages:

a. Data cleaning, performed to remove inconsistent or irrelevant data.

b. Data selection, performed to obtain suitable data for analysis. In this study, the attributes used are
patient complaint data per period (per month).

c. Data transformation, so that the data can be processed using the k-means algorithm.

d. Data mining, after the data has been transformed, it can be processed using the k-means clustering
algorithm.

The stages are presented in pseudocode in Algorithm 1.[6]

Algorima 1. K-Means Clustering
Input X,K,n,s

output: C
Procedure
C<0;

For i<l to n
Si+<Randomsample(x,s)
(ai,ci)<kmeans(si,k)
C<AppendRows (C,ci)

End for

Return Cfinal<kmeans(cC,k)

M. Agung Vafky et.al, Implementation of ... 10.30983/knowbase.v5i1.9529 &2 71



http://dx.doi.org/10.30983/knowbase.v5i1.9529

Knowbase: International Journal of Knowledge In Databases
Vol. 05 No. 01 January-June 2025 pp, 69-80

End procedure

2.4. Construction

The construction stage includes the coding process or translating the design into a programming
language. Programmers compile program code based on user needs and designed transaction scenarios.
Software testing is performed using the black box testing method, which is a testing method based on
functional specifications without looking at the code structure. This test is used to verify whether all system
features align with user desires in solving problems. This approach may be used for unit, integration,
system, and acceptance testing, among other testing levels[15].

2.5. Deployment

The completed system is given to users at this point in the development process so they may start using
it. After implementation, the software requires periodic maintenance, including bug fixes, addition of new
features, or adjustments to changes in user needs and technology. Continuous maintenance ensures the
system remains optimal and can be used in the long term.

2.6. Product Test
2.6.1. Validity Test

To ensure that the instruments used for this research are appropriate, a validity test is conducted on each
statement item. This testing is done using Aiken’s V statistical formula, It has the following formulation [16]:

V=ys/[n(-1) M)
Description of the formula :

s: difference between the rating value (r) and the lowest value (lo)

lo: value with the lowest validity

c: highest validity value

r: rater's score

n: number of raters

This formula is used to calculate the validity value based on the opinions of experts or raters. The value s
indicates the difference between the given score and the minimum score, while the maximum value and the
number of raters are used to determine the instrument's level of conformity with the concept to be
measured.

Table 1 Aiken’s V Validity Range[17]

Rentang Keterangan
0,68 < X <=1,00 High Validity
0,34 >=0,67 Medium Validity
0>x>=0,33 Low Validity

Table 1 presents the validity assessment criteria using Aiken’s V formula, classified based on the
percentage of scores obtained. This criterion divides validity results into two main categories: if the obtained
value is less than 0.6, the item is declared "Not Valid," meaning the instrument does not meet the specified
validity standards and is not recommended for use. If the value is more than 0.6, the item can be declared
"Valid," indicating that the instrument is feasible for use because it has met the requirements to accurately
measure the intended variable. With these criteria, researchers can be more objective in determining the
feasibility of using instruments in research or further evaluation.

72 d 10.30983/knowbase.v5i1.9529 M. Agung Vafky et.al, Implementation of ...d



http://dx.doi.org/10.30983/knowbase.v5i1.9529

Knowbase: International Journal of Knowledge In Databases
Vol. 05 No. 01 January-June 2025 pp, 69-80

2.6.2.  Practicality Test

The purpose of the practicality test is to evaluate how well and efficiently users can apply the fieldwork
practice monitoring information system. To conduct the assessment, Puskesmas operators are given
questionnaires.

The practicality evaluation of this system is done by summarizing operator responses to a number of
statements in the questionnaire. From the responses given, the practicality level is then calculated using the
Moment Kappa statistical formula, which is mostly used in measuring the practicality level of a created
product. The formula used is as follows[18]:

K = (P-Pe) / (1-Pe) @

The Moment Kappa formula is used to measure the practicality level of a product or system based on
evaluations conducted by testers. In the context of this research, The usefulness of the fieldwork practice
monitoring information system is evaluated using Moment Kappa.

The following is a description of the Moment Kappa formula:
K: practicality level value
P: obtained value, derived from dividing the sum of testers' scores by the maximum possible score.

Pe: unrealized value, which can be calculated by dividing the maximum score by the amount of the
testers' contributions.

Table 2 Criteria for Determining Moment Kappa Practicality[19]

Interval Keterangan
0,81 -1,00 Very high
0,61 - 0,80 High

0,41 -0,60 Medium
0,21 - 0,40 Low

0,01 -0,20 Very low
<0,00 Not practical

This table shows the criteria for determining practicality based on the obtained value, which is used to
measure the practicality level of a product. Each value interval is indicated by a specific category, ranging
from "Very high" to "Not practical," describing how well the product meets practicality criteria. Using this
table, researchers can easily interpret evaluation results and determine necessary improvement steps to
enhance product practicality.

2.6.3. Effectiveness Test

The purpose of the effectiveness test is to evaluate how well a learning program or approach can
accomplish set objectives. To obtain accurate data regarding this effectiveness, analysis is conducted using
appropriate statistical approaches. For this test, the Richard R. Hake (G-Score) formula is used [20]:

g=(5f— 5i)/(100 — 5i) 3)
G-score formula description:
g : G-Score value
Sf: final score
Si: initial score
The g-score's criteria are as follows [20]:
Table 3 Criteria for Determining g-score [21]

Interval Category

g>0.7 High effectiveness
Medium

07>g>03 effectiveness

<03 Low effectiveness
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The criteria for evaluating a program's or method's efficacy based on the g-value determined from the
test sheet are explained in the description above. The program is highly effective in accomplishing its goals
when the g-value is more than 0.7, which is indicated by the "High-g" category. The "Medium-g" category
indicates medium effectiveness if the g-value is within the interval of 0.3 and 0.7, suggesting that the
program is still quite effective but needs some improvements. Meanwhile, the "Low-g" category indicates
low effectiveness when the g-value is less than 0.3, meaning that the program has not successfully met the
expected expectations and requires further evaluation and revision.

3. Results and Discussion

The research conducted resulted in a clustering system that can cluster patient complaint data based on
patient medical records, produce handling priorities, and provide solutions. This research also facilitates the
Puskesmas in providing targeted community services.

3.1. Communication

The process of determining and evaluating the requirements for the system that has to be created is the
main emphasis of this stage. Direct observation techniques and discussions with potential system users are
used to collect needs. This stage is carried out to obtain the needs or features required by users, so that the
designed system can later meet functionality optimally. The main processes in this stage include project
initiation to determine the general scope of the project, and requirements gathering which aims to collect all
system needs in a structured manner.

3.1.1. Project Initiation

Pre-research interviews were conducted to gather initial information needed before starting further
research. In these interviews, various aspects related to system needs and expectations were discussed in
depth. Based on the findings from pre-research interviews, it can be concluded: The large variation in
symptoms experienced by patients often makes it difficult for the Puskesmas to determine effective forms of
service such as health education based on the intensity of diseases experienced by the community.
Appropriate health education or socialization will help reduce the risk of disease spread in the community.

3.1.2. Requirements Gathering

At this stage, the researcher conducted interviews at the Balai Makam Puskesmas. From the interview
results, it was known that for this system, the needs or features to be created in the system were identified;
in this system, access rights consist only of an admin.

3.2. Planning

The Planning stage is a phase aimed at compiling a system development plan, which includes
estimations of various technical tasks to be performed, identification of potential risks that may arise during
the development process, calculation of resource needs, and formulation of the product to be produced.
Additionally, this stage also includes compiling a work schedule and monitoring the progress of each stage's
implementation so that the entire process runs according to the predetermined flow and responsibilities.

3.2.1. Estimating (Task Estimation)

In this system, the internal processes are assigned to the admin or Puskesmas operator. The Admin is the
individual who manages the entire information system. Admin tasks include logging into the system,
inputting patient complaint data, performing iterations, and changing data if necessary.
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3.2.2. Tracking

The next stage is to design and then implement an offline server. This system can be accessed as long as
the Puskesmas server is activated. Thus, this system can only be accessed within the Puskesmas

environment.

3.3. Modeling

This is the point at which the system's first design is completed. The modeling used includes use case
diagrams, and class diagrams are used to define database relations. At this stage, the variables used and the
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design of the created system are depicted.

3.3.1. Use Case Diagram

Use case diagrams are employed to illustrate the connections between the program's actors or users and

its cases. A case is a process that can be performed on the system; an actor is a person or user in the program.

based on Figure 3's use case diagram there is 1 actor, namely admin, and there are 4 use cases: logging

N

Admin

Login

[ UseCase  /

\ manage complents

do iterations

Figure 3. Use Case Diagrams

into the system, inputting patient complaint data, performing iterations, and changing data if necessary.

3.3.2. Class Diagram

Class diagrams are created with the aim of describing the variables used by each class or entity used
within the system. Class diagrams also define the relationships of each class. The following is the class
diagram present in the system:

Class Diagram /

distance complent recap
- no_jarak: int -id_keluhan: varchar - no_rekap : varchar
—ctint - nama_keluhan: varcha - id_keluhan : varchar
—c2:int - january - varchar
-c3int - february: varchar
- kelompok - int + add0) - void - march: varchar
- iterasi ; int add() . voi - april : varchar

+ view() - void

+ view() - void
+ update() : void
+ delete() : void

- may : varchar
- june : varchar

+ add() : void
+ view() : void

*| + update() : void

+ delete() : void

Figure 4. Class Diagrams
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As we can see in the figure above, the Class Diagram shows the relationships between entities and the
attributes contained within them. The classes in this system include distance (jarak), complaint (keluhan),
and recap (rekap).

3.3.3. Admin Display

The admin in this system plays an important role in inputting patient complaint data. The admin is also
tasked with managing data iteration. The admin dashboard display is as follows:

- = il ’

# Dashboard

W Data

Keluhan Kasus Bulan Januari Kasus Bulan februari

Data Tahun
2% Analisa Metode K-Means 202 5 72 o
@ Pengaturan Pengguna o g

@ Bantuan v

[ Ganti ‘

Kasus Bulan maret

466

Kasus Bulan mei Kasus Bulan juni

429

Figure 5. Admin Dashboard

The admin dashboard display contains a recap of patient complaints each month and the system's
master data menus. The admin can upload complaint data.

3.3.4. K Means Display

In this view the k-means algorithm is applied. At this stage, 600 data in 72 categories will be clustered
according to the algorithm that has been applied to the program. After the data input is done, the number of
clusters will be determined, in this study there are 3 clusters. The next process is carried out by the iteration
process from data input as shown below :

Klaterisasi dengan K-Means

Jumiah Keluhan =72
No Keluhan Januari  Februari Maret April Mei Juni July Agustus September Oktober November Desember
1 Amandel 0 6 8 4 2 3 3 0 o 0 o 0
2 Asam Lambung 0 5 7 8 6 09 0 0 0 0 0
3 Asam Urat 0 4 6 4 % 48 5 0 0 0 (] 0
4 BAB Berdarah 0 2 9 6 5 1 4 0 0 0 0 0
5 BAB Tidak Lancar 0 2 7 6 6 1 2 0 0 0 0 0
6 Badan Dingin 0 6 9 6 7 14 7 0 0 0 0 0
7 Badan Pegal 0 1 7 9 6 7 10 0 0 0 0 0
8 BAK Tidak Lancar 0 6 1 2 4 s 2 0 0 0 0 0
9 Batuk 0 6 16 5 6 17 9 0 0 0 ] 0

10 Batuk Berdahak 0 7 5 8 7 7 7 0 0 0 0 0

Figure 6. Iteration Display

The figure above shows the system interface displaying patient complaint data to be clustered. This
section contains a data recap for each month over one year. The iteration process will produce clusters of
patient complaints.
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The clustering display contains clusters for each patient complaint. The clusters consist of 3 categories:
high intensity, medium intensity, and low intensity. The cluster display from this system is shown in Figure
7 below:

Hasil dengan K-Means
Hasil C1(Keluhan dengan intensitas tinggi)

No Keluhan Kelompok Tindakan

Figure 7. Clustering Display

From the image we can see the solutions provided according to the complaints of patients in an effort to
prevent disease in improving health center services. This process produces 3 clusters, namely C1 with high
intensity totaling 24 categories, C2 with medium intensity totaling 14 categories, C3 with low intensity
totaling 34 categories seperti tabel berikut.

Table 5 Clustering Results

Complaint Results Information
Amandel c2 medium intensity
Asam Lambung C1 high intensity
Asam Urat C3 low intensity
BAB berdarah C3 low intensity
BAB tidak lancar C3 low intensity
Badan dingin C3 low intensity
Badan Pegal C3 low intensity
BAK tidak lancar c2 medium intensity
Batuk Cc2 medium intensity
Batuk berdahak C3 low intensity

3.4. Construction

This stage is the system creation stage. This system is web-based, therefore using HTML, CSS,
JavaScript, and PHP. After the system is finished, a black box table will be used for system testing. The black
box results will serve as the basis for feedback.

3.4.1. Testing

Testing is the testing stage for the information system that has been completed. If errors are discovered
after testing, the application will be fixed. If there are no errors, the information system will be tested
directly in the field. This testing stage is important to ensure that the system runs according to its functions
and meets user needs. Testing also helps identify potential bugs or errors not detected during system
creation.
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3.4.2. Testing with Black Box Method

The following are the results of the black box testing conducted on the system. This black box testing is
performed to determine whether each component within the system is functioning properly. Testing was
done by opening various pages and input forms in the system, such as the login page, main menu, complaint
data, iteration, and clustering display. Each testing step was designed to ensure that the system displays the
appropriate page or form when the user accesses a particular menu. The test results show that every tested
component functions as desired, in accordance with the initial design objectives. The outcomes of the black
box evaluation are as follows.

Table 4 Black Box Testing
No Rancangan Hasil Keterangan
1 login page admin login page Success
displayed
2 main menu main menu page Success
displayed
3 complaint  data  complaint page  Success
menu displayed
4 complaint input complaint input  Success
form form displayed
5 iteration menu iteration page  Success
displayed
6  Iteration process Iteration results  Success
displayed
7  Open clustering clustering result  Success
result page displayed

Based on the black box testing results in Table 3, all components in the system are functioning according
to the initially set design. Every tested page and input form was successfully displayed correctly, from the
login page to various menus and forms related to complaint data, iteration, and clusters. No failures or
display errors were found during the testing process. This indicates that the system is ready for use in its
operational context.

3.5. Deployment

This stage is the final stage of system creation where the system will be run for users. This system will be
trialed with all stakeholders of this system. The processes carried out include delivery, support, and
feedback.

3.5.1. Delivery

The product is delivered to users by sharing the system link with admin operators. The admin web can
be accessed by the admin via a link that directs to the server. This system can be accessed as long as it is
within the Puskesmas environment.

3.5.2. Support

This system is beneficial for the Balai Makam Puskesmas because the system can be run effectively, is
practical in its use, and is inspirational. With features that facilitate management. Additionally, this system
also supports fast access, thereby helping to improve services to the community.

3.5.3. Feedback

At this stage, corrections or updates have been made to existing deficiencies. This stage is carried out so
that the created system operates optimally and precisely according to the initial design previously made.
After this stage is carried out, the system is expected to run better, provide better service, and minimize
potential errors in the future.
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3.6. Product Test

In the process, there are 3 categories tested: validation test, product practical use or practicality test, and
product effectiveness test. The purpose of this validity test is to determine whether the system's item
components are legitimate. The practical or practicality test of the system is carried out to determine the ease
of use of the created system. The effectiveness test is carried out to determine the accuracy of the created
system in solving problems in this research.

3.6.1. Validity Test

At this stage, the test was aimed at several experts in the field of computer systems. The author
conducted a validity test, namely construct validity on the program and content validity within the
program. With a validity value of 0.82 derived from the test results and computations using Aiken's V
formula, this product is deemed legitimate.

3.6.2. Practicality Test

This stage was carried out with the aim of knowing the practicality of the created system. This test was
conducted on Puskesmas admin operators, and the results from the evaluation aspect were 0.81, which falls
into the very practical category.

3.6.3. Effectiveness Test

The effectiveness test of this system was conducted through an effectiveness sheet filled out by several
staff and patients. It was seen that the results from the evaluation aspect showed an average of 0.88, which
falls into the high effectiveness category.

4. Conclusion

From the research that has been done, it can be concluded that the system can be a solution to the
problems that have been described where it has succeeded in producing clustering of the data used, where
in this study it produces 3 clusters, namely C1 with high intensity totaling 24 categories, C2 with moderate
intensity totaling 14 categories, C3 with low intensity totaling 34 categories. In this study, a patient
complaint clustering information system has been designed that is valid, practical program usage, and
effective in solving problems. This can be seen in the validity test with valid results, practical tests with very
practical system results, system effectiveness tests with very effective system results. The clustering results
can help the health center to design counseling activities so that they are right on target, more effective, and
more efficient, so that they can reduce the potential for the spread of disease based on symptoms that often
appear. This research is expected to contribute to improving the quality of health center services in the
future, as well as being a reference for further researchers who are interested in similar topics.
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