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Blood stock availability at the Blood Donation Unit (UDD) PMI Langkat Regency 

is often disrupted due to unpredictable demand and reliance on voluntary donors, 

leading to risks of shortages or surpluses, especially for certain blood groups. This 

study applies a data mining method using the Single Moving Average (SMA) 

approach to predict the demand for blood bags based on blood groups (A, B, AB, and 

O) over the past year. The forecasting process calculates the average demand over a 

specific period and measures accuracy using MAPE, MSE, and MAD. The results 

show that the SMA method provides reasonably accurate predictions, with blood 

group O having the highest average demand of 161 bags per month, followed by 

blood groups A, B, and AB. An average MAPE value below 10% indicates that this 

method is effective for blood stock planning at UDD PMI Langkat, helping to 

optimize blood inventory management and minimize the risk of shortages or 

surpluses. 
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INTRODUCTION 

Based on data from the Indonesian Red Cross (PMI), the requirements to become a donor are being physically and 

mentally healthy, aged 17-65 years, having a minimum body weight of 45 kg, blood pressure for systole 100-170, diastole 

70-100, hemoglobin levels 12.5g%-17.0g%, and a minimum donor interval of 12 weeks or 3 months since the last blood 

donation [1,2,3] 

 

The demand for blood is expected to continue to increase in line with rapid advances in medical science, particularly in 

organ transplant procedures. Hospitals are the places with the highest demand for blood. Blood transfusions are needed 

by patients experiencing blood loss due to accidents, patients undergoing major surgery, and patients with blood diseases 

such as leukemia, hemophilia, and thalassemia [4,5]. 

 

The problem of blood bag demand at the PMI Langkat Regency Blood Donation Unit (UDD) arises from difficulties in 

controlling blood supplies. Among other things, the availability of blood stock at the PMI Langkat Regency Blood 

Donation Unit relies on voluntary donors, which often leads to blood shortages, especially for rare blood types like AB. 

This results in the inability to meet the blood needs of the people of Langkat Regency and other areas. Another problem 
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is the presence of expired blood due to prolonged storage. If blood has expired, it cannot be used for transfusions and 

must be disposed of according to SOP. 

 

Based on the aforementioned problems, the application of advanced analytical techniques, such as data mining, can 

provide a solution for predicting blood demand. Data mining is the process of extracting large amounts of data (Big Data) 

through interesting patterns that are challenging, implicit, and previously unknown, and have the potential to become 

useful information. The main idea of data mining is to build computer programs that automatically filter databases and 

search for rules or patterns using statistical techniques and mathematical models [6,7]. 

 

Forecasting is the process of estimating or predicting the quantity needed in a future period [8]. The method used in 

forecasting blood bag demand based on blood type is the Single Moving Average (SMA) method, which is a forecasting 

method carried out by collecting historical data and taking a group of observed values, finding the average value as a 

forecast or prediction for the next period, with a benchmark for the level of error using the Mean Absolute Deviation 

(MAD), Mean Square Error (MSE) and Absolute Percentage Of Error (MAPE). This method is very useful in analyzing 

data that has fluctuations or patterns that can be predicted over time. 

 

In the context of this research, the Single Moving Average (SMA) method was chosen because of its ability to smooth 

data and identify underlying trends without requiring specific assumptions. This is particularly relevant for accurate stock 

predictions, as maintaining blood stock availability is crucial. 

 

Blood demand data from the Indonesian Red Cross (PMI) Blood Unit (UDD) in Langkat Regency can be used to predict 

blood supply demand for the following month. Focusing on blood type, which plays a crucial role in transfusion 

compatibility, this study aims to analyze and predict blood bag demand at the PMI UDD in Langkat Regency. This 

research aims to gain a better understanding of blood demand and provide useful recommendations for increasing blood 

availability in the area, with the hope of saving more lives through adequate blood availability. 

 

METHOD 

Forecasting 

Forecasting is the process of predicting what will happen in the future based on historical data and analysis of current 

trends. In the business world, forecasting is used to help companies anticipate potential needs, opportunities, and 

challenges, thus supporting more effective and efficient strategic decision-making. 

 

Single Moving Average (SMA) Method 

A single moving average, or simply a moving average, is a forecasting method that takes a group of observed values and 

finds the average value as a forecast for the future period. 

The single moving average method uses a number of new actual demand data to generate a forecast value for future 

demand. The single moving average method has two unique characteristics [9,10] : 

1. To determine the forecast for the future period, historical data from a specific period is required. 

2. The longer the moving average period, the more pronounced the smoothing effect in the forecast, resulting in a 

smoother moving average. 

 

RStudio 

RStudio is a free and open-source integrated development environment (IDE) for the R programming language, used for 

statistical computing and graphics. RStudio is available in two main editions: RStudio Desktop (a local application) and 

RStudio Server (accessed through a browser on a remote Linux server). RStudio supports Windows, macOS, and Linux. 

 

Research Design 

In this study, a quantitative approach was used to analyze historical data on blood bag demand based on blood type (A, 

B, AB, and O) using the Single Moving Average (SMA) method, thus providing accurate predictions. 

 

Quantitative approaches focus on collecting and analyzing numerical or statistical data to explain or test a phenomenon. 

This method typically uses numbers, graphs, tables, or statistical calculations to interpret the data. 
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Researchers conducted an in-depth analysis of the problem they wanted to solve. In this context, the analysis focused on 

the need to predict blood bag demand at the Indonesian Red Cross (PMI) Blood Donor Unit (UDD) in Langkat Regency. 

Researchers explored factors influencing blood demand, such as changes in the number of donors. The research continued 

by gathering references from various sources, such as journals, online books, and scientific articles discussing the single 

moving average (SMA) method for predicting blood demand. This literature review helped researchers understand 

existing theories and identify gaps or deficiencies in previous research that could serve as a basis for this study. 

 

RESULTS AND DISCUSSION 

This chapter will present the results of applying the Single Moving Average (SMA) method to predict blood bag demand 

at the Indonesian Red Cross (PMI) Blood Donor Unit (UDD) in Langkat Regency, based on historical blood bag demand 

data. The predictions obtained will be compared with actual data to assess the accuracy and effectiveness of the method. 

 

Furthermore, the discussion will focus on interpreting the prediction results, analyzing the method's suitability to the 

characteristics of the blood bag demand data, and the implications of the research results for blood stock management at 

the PMI UDD in Langkat Regency. Therefore, this chapter aims to provide a comprehensive overview of the performance 

of the Single Moving Average (SMA) data mining method in the context of blood bag demand forecasting and the 

practical benefits it can provide. 

 

Description of Research Data 

The data used in this study is the blood bag demand data at the UDD PMI Langkat Regency during the period January 

2024 to June 2025. This data was obtained through UDD administrative records which include blood donor activities, 

thus providing a comprehensive picture of the demand for blood bags in the region. 

 

The data includes the number of requests per month based on blood type (A, B, AB, O). The following is a summary of 

blood bag demand data during the period, as seen in Table 1. 

 

Table 1. Blood Demand Data Based on Blood Type 

No. Month Group A 
 

Group B Group AB Group O 

1 January 2024 95 150 20 187 

2 February 2024 85 105 15 150 

3 March 2024 55 60 15 90 

4 April 2024 105 120 22 220 

5 May 2024 110 65 10 145 

6 June 2024 110 70 30 250 

7 July 2024 52 50 20 125 

8 August 2024 85 100 20 190 

9 September 2024 145 120 35 130 

10 October 2024 170 155 45 205 

11 November 24 80 130 30 120 

12 Desember 2024 250 230 60 350 

13 January 2025 105 125 15 200 

14 February 2025 140 235 44 281 

15 March 2025 85 105 15 120 

16 April 2025 90 155 15 180 
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17 May 2025 200 90 40 150 

18 June 2025 130 50 30 170 

Number of Requests 2.092 2.115 481 3.263 

 

Based on the table above, blood demand fluctuates every month, where blood type O consistently has the highest demand 

with a peak in December 2024 (350 bags), while blood type AB has the lowest demand which is relatively stable between 

10 to 60 bags, and this variation is likely influenced by seasonal factors, extraordinary events, or hospital needs. 

 

The highest average monthly demand for blood was found in blood group O, at around 181.28 units, while the lowest was 

in blood group AB, at around 26.72 units. Meanwhile, blood groups A and B had nearly identical average demands, at 

around 116.22 and 117.5 units, respectively. This data was then used as the basis for predicting the following month's 

demand using the Single Moving Average (SMA) method. 

 

Comparison of Prediction Results with Actual Data 

After calculating the predicted demand for blood bags using the Single Moving Average (SMA) method, the next step is 

to compare the predicted results with the actual demand data. Error, Mean Absolute Deviation (MAD), Mean Squared 

Error (MSE), and Mean Absolute Percentage Error (MAPE) were calculated using RStudio. This comparison was 

conducted to measure the accuracy of the SMA method in predicting blood bag demand at the Langkat Regency PMI 

Blood Donor Unit (UDD). 

 

Evaluation of the Accuracy of Blood Type A Demand Prediction Results 

To evaluate the accuracy of blood bag demand predictions using the Single Moving Average method, an error value was 

calculated between the predicted and actual data. This error indicates the magnitude of the difference between the 

predicted and actual values, and can be used to assess the quality of the forecasting model. The following is a calculation 

of the error accuracy of the blood group A demand prediction using RStudio, as shown in the following figure. 

 

 

Figure 1. Evaluation of the Accuracy of Blood Type A Prediction Results 

 

 

 

 

Evaluation of the Accuracy of Blood Type B Demand Prediction Results 
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The following is a calculation of the accuracy error of the results of predicting the demand for blood group B bags using 

RStudio, as seen in the following image. 

 

 
Figure 2. Evaluation of the Accuracy of Blood Type B Demand Prediction Results 

 

Evaluation of the Accuracy of the Prediction Results for Blood Type AB Demand 

The following is a calculation of the accuracy error of the results of predicting the demand for blood bags for type AB 

using RStudio, as seen in the following image. 

 
Figure 3. Evaluation of the Accuracy of the Prediction Results for Blood Type AB Demand 

 

 

 

 

 

 

Evaluation of the Accuracy of Blood Type O Demand Prediction Results 

https://doi.org/10.56211/hanif.v3i1.54


AQILAH TAHARA / HANIF JOURNAL OF INFORMATION SYSTEMS- VOL. 3 NO. 1 (2025) AUGUST EDITION ISSN  3025-2342 (ONLINE) 

 

https://doi.org/10.56211/hanif.v3i1.54  Aqilah Tahara 59 

The following is a calculation of the accuracy error of the results of predicting the demand for blood type O bags using 

RStudio, as seen in the following image. 

 
 

Figure 4. Evaluation of the Accuracy of Blood Type O Demand Prediction Results 

 

CONCLUSION 

Based on the results of research on the Application of Data Mining in Predicting Blood Bag Demand Based on Blood 

Type using the Single Moving Average (SMA) Method Case Study: UDD PMI Langkat Regency, it can be concluded 

that the SMA method is an effective and practical forecasting technique to be used in this context. This method is able to 

process historical blood demand data well, producing fairly accurate predictions especially for blood types with relatively 

stable demand patterns such as blood types A, B, and O. From the analysis results, blood type O showed the highest 

demand consistently during the observation period, with an average demand reaching 161 bags per month, followed by 

blood types A and B which also experienced an increasing trend in demand. Blood type AB has the lowest demand but 

still requires special attention so that stocks do not run out when a sudden spike occurs. The SMA method used for a 

certain period (3 months) provides prediction results that are close to the actual data with an average Mean Absolute 

Percentage Error (MAPE) value below 10%, which indicates a level of prediction error that is still within reasonable 

limits and can be relied upon for blood stock planning. The use of SMA helps the PMI UDD in anticipating blood needs 

so that it can reduce the risk of stock shortages that could potentially disrupt medical services, as well as avoid excess 

stock that can cause waste due to expired blood. 
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