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Abstract

Drug supplies are an important aspect because of their large value and large quantity and are an important factor in supporting health
services in community health centers. Ineffective drug management, especially in terms of needs planning, can lead to excess or shortage
of stock. Both conditions have negative impacts, such as budget waste, drug expiration, or even disruption of patient services due to una-
vailability of drugs. At the Pante Bidari Health Center UPTD, the drug needs planning process is still carried out manually or based on
rough estimates without using sophisticated technology. This study aims to design and build a web-based drug inventory prediction sys-
tem using the Least Square method. The Least Square method was chosen because it is able to carry out the forecasting process quickly
and with good results. In this study, the type of data obtained is drug usage data, data is grouped based on each supplier, from the health
center information system during a certain period. After going through the pre-processing and calculation stages, the predicted values are
calculated and displayed through a web-based system designed to be easy to use by health center officers. The web system developed in
this study uses PHP as the programming language and MySQL as the database, implementing the Least Square method effectively. The
results of this study are a drug usage prediction application for the future, applying the Least Square method, which displays drug usage
data over a certain period. The system will present the data in the form of a table. Based on testing the drug usage data for Acyclovir
Cream 5 mg from January 2023 to August 2024, the prediction result for the following month, September 2024, is estimated to be 38.415,
which is rounded to 38 units of the drug.
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1. Introduction

Puskesmas (Community Health Center) is a health service facility that supports community health initiatives and individual health, em-
phasizing preventive and promotive initiatives to achieve ever-increasing public health goals in community work. Health services can be
productive if they are in line with community needs, one of which is the availability of medicines [1].

UPTD Pante Bidari Health Center is a public health agency located in Meunasah Tunong Village, Pante Bidari District, East Aceh Re-
gency. This institution contains all information and data related to general health, health development, and development performance,
such as health data, health facilities, health workers, and specific health program data. As part of public health in Pante Bidari District,
health services must not only be provided to the community as a whole, However, the health service delivery system must also be exam-
ined and evaluated, both in real time and during the drug transaction process.

Drug supplies are one of the factors that must be considered and managed by the health center. Drug supplies are an important aspect
because of their large value and large quantities and are an important component in the patient healing process.

Several studies using the Least Square method on blood stock inventory prediction. Factors or parameters that influence the demand for
blood products are the environment, disease symptoms, and differences in the immune system of each blood type. In addition, different
types of blood products have varying amounts of demand, depending on the level of blood need for health. With a MySQL database and
a system designed using the PHP programming language, the Cirebon City PMI Blood Transfusion Unit can use it to make it easier for
users to handle data and blood and blood stock report data for each period [2].

Another study on LED lamp sales predictions using the Least Square method. The predicted sales results for LED downlights in July
2021 were 13 units, indicating that there was no increase or decrease in the number of sales compared to the previous year. The Least
Square method is suitable for predicting sales using time series data, and the MAPE calculation has an error rate of around 8.0744%. As
a result, it can be concluded that the performance of the forecasting model is very good, and the applied data mining system can provide
new information that is very useful for the company [3].

Other research on inventory forecasting using the Least Square method. Companies can predict how much sales will occur in the coming
period, allowing them to choose how much stock of their products to keep on hand [4].
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Another study also on predictions for soybean raw material requirements using the Least Square Method. This forecasting system can
regulate the amount of soybean raw materials because this forecasting system has accuracy in predicting the need for soybean raw mate-
rials. The soybean raw material requirement forecasting system can be improved by using the Least Square method. The results of the
calculation of the need for soybean raw materials in January 2023 were 5,376 kg, in February 2023 it was 5,433 kg, and in March 2023 it
was 5,489 kg. The error rates obtained were MSE 69196, RMSE 263, MAD 214, and MPE 0.04% [5].

Based on several case study findings and several completed studies, the author conducted a study entitled "Application of Data Mining
with the Least Square Method to Predict Web-Based Drug Inventory".

2. Literature Review

2.1. Data Mining

Data mining is an academic field used to solve problems involving the analysis of large databases by combining statistical techniques,
machine learning, data visualization, pattern analysis, and databases [6]. Data mining is the process of extracting useful information and
patterns from large amounts of data. The data mining process consists of data collection, data analysis, data extraction, and data statistics.
The term data mining is also often referred to as knowledge discovery [7].

Data Mining is a procedure for extracting useful information from large databases that must be carefully examined to produce new in-
formation that can help in developing a decision [8]. Data mining is the process of transforming data sets into information with previous-
ly unknown implicit (non-obvious) potential [9]. The goal of data mining is to analyze data using certain methods and then transform the
data into a structure that can be understood for further use [6].

Data mining is effective for use not only in business environments but also in other environments such as weather forecasting, medical
science, health care, transportation, insurance, and government [10].

2.2. Drug Supplies

Drug inventory is the stock of drugs stored in health facilities to meet patient needs. Good management of drug inventory is essential to
prevent shortages and ensure timely availability of drugs [11]. Good supplies can improve the quality of health care and reduce the risk
of missing opportunities for effective treatment.

2.3. Predictions

The definition of prediction is the same as forecast or estimate. Forecasting is a technique for analyzing future events that is carried out
using quantitative and qualitative methods to estimate future events using historical data to minimize negative impacts. This method is
applied to the production process so that business owners will be more cooperative in the production process. This is because this method
can provide the best output, Therefore, it is hoped that the risk of problems arising in the production process can be reduced as low as
possible [12].

2.4. Least Squares Method

One of the analysis methods used to see the trend of time series data is called Least Square [13]. The Least Square method is an algo-
rithm in the form of time series data that uses data from the previous period which is used to predict sales in the next period or the com-
ing month. The least squares method is used to forecast the next period's performance using previous time data [14].

The Least Square method is divided into two categories, namely odd data and even data. Analysis using the Least Square method can be
summarized as follows:

Y =a+bh.X (1)
Information:
a = Trend value in the base period
b = Average growth of trend value for each period
Y'= Prediction result value
X = Time variable

The steps for implementing the Least Square method will be explained as follows [15]:
1. Data Sample (Variable Y)
The author obtained data from the UPTD Pante Bidari Health Center. The type of data obtained is drug use data (Y).
2. Determining the Time Variable (Variable X)
In determining the value of X, alternative techniques are often used by providing codes or scores. Therefore, the number of time vari-
ables is zero or > X = 0. In this process, the data is analyzed into two groups, namely:
a. Even data or period data (n) is an even number
So the value of X in the middle data (n) starts from -1 and 1, the distance between two times is given a value of two units.
Above is given a negative sign, and below is given a positive sign. So the value of Xis: ...,-5,-3,-1, 1, 3,5, ...
b. Odd data or data period (n) is odd in number
So the value of X in the middle data (n) starts from 0, the distance between two times is given a value of one unit. Above is
given a negative sign, and below is given a positive sign. So the value of X is: ...,-3,-2,-1,0, 1, 2, 3, ...
3. Calculating the Value of X? and the Value of X.Y
The value of X is squared based on the data for each month. Calculate the value of X.Y where Y is the usage data and X is the time
index, both multiplied.
4. Calculating the Value of Coefficient a and the Value of Coefficient b
The next step is to calculate the value of Coefficient a and Coefficient b using the following equation:
0=
n

)
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5. Calculating Predicted Value (Y’)
The next step is if the coefficient a and coefficient b values that have been obtained are entered into Equation 1, where the X value
sought for the following month is:
Y =a+b.X 4

Information:

a = Trend value in the base period

b = Average growth of trend value for each period
n = Number of period data

> = Cumulative amount

Y'= Prediction result value

Y = Drug use variables

X = Time variable

2.5. Hypertext Preprocessor

PHP is an Open Source application designed to make it easier to manage MySQL. With PhpMyAdmin, you can create databases, create
tables, insert, update, and modify data using a graphical user interface (GUI) and more easily without having to manually check SQL
syntax [16].

PHP is a programming language that is widely used to create and develop websites and can be used with HTML. PHP is a language used
in HTML documents which is used for server side work [17].

2.6. Database

A database is a collection of information organized in a computer so that it can be accessed using computer software to analyze the in-
formation [18].

A database is an application that stores a collection of data. Each database has the tools needed to create, retrieve, modify, search, and
summarize the data included in it [19].

2.7. My Structure Queri Language
MySQL can be called a Relational Database Management System (RDBMS), the relationship between tables that contain data in a data-
base. MySQL is an open source database management system that allows users to import, export, and manage data efficiently [20].

3. Research Methods

3.1. Place And Time of Research

This research was conducted at the UPTD Pante Bidari Health Center located in Meunasah Tunong Village, Teupin Bate
Street, Pante Bidari District, East Aceh Regency. UPTD Pante Bidari Health Center is one of the health institutions owned
by the regional government which serves as a public health center in Pante Bidari sub-district. This research started on Oc-
tober 1st until October 10th 2024.

3.2. Research Methods

1. Data Collection
Data collection techniques used in writing reports include observing the objects being studied, interviews with related parties, and
collecting previous data.

2. System Analysis
The system analysis created is a drug inventory prediction system based on the amount of drug use per month using the Least Square
method.

3. System Design
System design is carried out starting from the design of the overall system architecture, which includes database design, system menu
structure design, application workflow design, and output design.

4. System Implementation
System implementation using PHP programming language and MySQL database. Implementation in the form of an application inter-
face display to make it easier for users to use the application being built.

5. System Testing
System testing is performed to identify potential errors or bugs in the system..

6. Evaluation and Conlusion
Evaluate whether the software has met expectations or not. The conclusions drawn must be logical and consistent with the data col-
lected and the results of the tests carried out.

3.3. System Schematic
The following is a diagram of a drug inventory prediction system using the Least Square method. The system schematic steps can be
seen in the image below:
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Fig 1. System Schematic

Information:

1. Start the system.

2. Inputting data, starting from drug data, incoming drugs, outgoing drugs, supplier data, and user data.
3. Carry out the calculation process using the Least Square method, with the formula: Y’=a +b . X.

4. Displays prediction results.

5. System complete.

4. Results and Discussion

The results of the study are in the form of a web-based application that can predict future drug supplies based on drug usage by imple-
menting the Least Square method at the Pante Bidari Health Center UPTD. This method will produce a prediction of the amount of drug
use each month at each supplier at the Pante Bidari Health Center UPTD.

4.1. System Analysis

The system created is a drug inventory prediction system based on the amount of drug use per month using the Least Square method.
Analysis is performed after the system planning stage and before the system design stage. This system will require input in the form of
sample data from the amount of drug usage in a certain period grouped by supplier. The sample will be processed using the Least Square
method which will produce a prediction of usage for the next month. The output results, the system will display data in the form of a
table that describes the movement of drug usage and movement of drug predictions.

4.2. Manual Calculation of Least Square Method
The data sample used is a sample of data on the use of National Health Insurance (JKN) drugs with the type of drug Acyclovir Cream 5

mg from January 2023 to August 2024.
To determine the value of X, look at the number of period values (n) used in the prediction. The number of period values (n) used in this

study is around 20 months, so the X value is even.
Calculate the value of X squared based on each month's data. Next, calculate the value of X.Y where Y is the usage data and X is the
time index, both of which are multiplied. After all the values are known, then add up () all the values, for more details see the table

below:

Table 1. Calculation Table

Period Usage (Y) X X? XY
January 2023 64 -19 361 -1216
February 2023 37 -17 289 -629
March 2023 17 -15 225 -255
April 2023 0 -13 169 0
May 2023 0 -11 121 0
June 2023 0 -9 81 0
July 2023 0 -7 49 0
August 2023 0 -5 25 0
September 2023 0 -3 9 0
October 2023 0 -1 1 0
November 2023 0 1 1 0
December 2023 0 3 9 0
January 2024 0 5 25 0
February 2024 0 7 49 0
March 2024 5 9 81 45
April 2024 59 11 121 649
May 2024 95 13 169 1235
June 2024 43 15 225 645
July 2024 59 17 289 1003
August 2024 39 19 361 741

TOTAL 418 2660 2218
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Find the trend value a and trend value b using equation 2 and equation 3.

Yy 418
== =_"" =209
e= 20 :
_2Xv 2218 = 0,833835
T oYx2 T 2660

After obtaining the trend value a and trend value b, then to calculate the predicted drug supply for the following month, namely
September 2024, the value of X is 21.
Y =a+b.X

=20,9 + 0,833835 (X)
=20,9 + 0,833835 (21)
=20,9+17,51053

= 38,4105

So, for the sample prediction of National Health Insurance (JKN) Drug usage data with the type of Acyclovir Cream 5 mg in
September 2024, it is estimated to be 38.4105 or rounded up to 38 Drugs.

4.3. System Implementation

1. Login Page
The login page is a page that displays a form for login access to the system. In it there is a place to enter a username and password,
which must be filled in to access the next page.

username

password

Fig 2. Login Page
2. Dashboard Page
The dashboard page is the first page after the login page. This page displays a summary of the data in the database with the aim of
being a brief summary of the data that has been processed.
25 Apr 2025 - 1571541

#8 Dashboard

MAIN MENU =

Selamat Datang Abdul Halim di Aplikasi Prediksi Persediaan Obat

¢ Data Obat Data Obat Data Supplier Data Pengguna

4 Data Supplier

&% Data User Tembah Data Tambah Data Tambah Data

B Obat Masuk Data Obat Masuk Data Obat Keluar

@ Obat Keluar

L4 Prediksi Tambah Data Tambah Data

@ Penerapan Datz Mining Dengan Metode Least Square Untuk Memprediksi Persediaan Obat Berbasis Web

Fig 3. Dashboard Page
3. Prediction Page
The prediction page is a page for predicting future drug supplies and the system will display the prediction results.
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Fig 4. Prediction Page

5. Conclusion

The conclusion of the research entitled Application of Data Mining with the Least Square Method to Predict Web-Based Drug Inventory

is as follows:

1. The system uses PHP as a programming language and MySQL as its database, which applies the Least Square method to the system,
and can be used effectively to predict the availability of a drug.

2. This prediction system is developed using web-based technology and has an easy-to-use interface. This system makes it easy for
users to enter data, view prediction results, and check reports. The use of a web-based system also offers flexibility in terms of acces-
sibility because it can be accessed easily, thus increasing operational efficiency.

3. Based on historical data on drug use, the Least Square method can be used to determine patient needs. Through the use of historical
data, the system can produce accurate predictions in estimating future needs, which can be used as a guide in drug inventory research.

4. Based on testing on the data on the use of Acyclovir Cream 5 mg from January 2023 to August 2024, the predicted results for the
following month, namely September 2024, are estimated to be 38,415 or rounded up to 38 drugs.
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