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Abstract— Stunting remains a critical public health issue in rural communities, particularly in
plantation-based villages where socioeconomic conditions, nutrition access, sanitation, maternal
knowledge, and health service utilization may vary across households. This study aims to analyze
stunting risk clusters in Petatal Plantation Village using the K-Means Clustering approach. The
research applies a quantitative data mining method by grouping household or child-level data based
on several risk indicators, including child age, nutritional status, birth weight, exclusive
breastfeeding history, maternal education, household income, access to clean water, sanitation
conditions, immunization status, and frequency of visits to health service facilities. The K-Means
algorithm was used to classify the data into several clusters representing different levels of stunting
risk. The clustering process involved data preprocessing, normalization, determination of the
optimal number of clusters, model implementation, and interpretation of cluster characteristics. The
results of the study are expected to identify distinct risk groups, such as low-risk, moderate-risk, and
high-risk clusters. Households in the high-risk cluster are generally characterized by limited
economic capacity, poor sanitation, low maternal nutrition awareness, inadequate dietary diversity,
and irregular access to health services. Meanwhile, the moderate-risk cluster may show partial
vulnerability, while the low-risk cluster reflects better nutritional and environmental conditions. This
clustering analysis provides a data-driven basis for village authorities, health workers, and local
stakeholders to design more targeted stunting prevention programs. Instead of applying a uniform
intervention, the proposed approach supports priority-based decision-making according to the
specific characteristics of each risk cluster. Therefore, K-Means Clustering can be considered an
effective analytical tool for mapping stunting vulnerability and strengthening evidence-based public
health intervention strategies in Petatal Plantation Village.
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I. INTRODUCTION

The rapid development of information and communication technology has brought the
world into the era of big data, where the volume, velocity, and variety of data increase
significantly [1]. Data generated from various sources such as government agencies, the
education sector, and the health field requires analytical methods capable of extracting
valuable knowledge to support decision-making [2]. One of the most widely used
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approaches for that purpose is data mining [3], namely the process of extracting hidden
information from large datasets using statistical techniques, artificial intelligence (Al), and
machine learning to generate new patterns and knowledge discovery [4].

In recent years, the application of data mining has not only been limited to the industrial
and financial sectors, but has also rapidly developed in the field of public health[5]. This
technology enables comprehensive health data analysis to find patterns that are not visible
through conventional methods [6]. One of the algorithms that is popularly used is K-Means
Clustering [ 7] an unsupervised learning method that is capable of grouping data into several
clusters based on the similarity of characteristics [8]. This method is considered effective
in supporting large-scale health data analysis to understand the distribution of disease risk,
including in cases of stunting [9].

Stunting is a chronic nutritional problem characterized by a child's height being lower
than the standard for their age due to long-term nutritional deficiencies [4]. The impact of
stunting is not limited to physical aspects, but also affects cognitive development,
productivity, and long-term health. The Indonesian government has established the
reduction of stunting prevalence as a national priority through various programs such as
the National Movement for Accelerating Stunting Reduction (GN-PPStunting).
Nevertheless, stunting prevalence in some areas remains high, particularly in rural and
plantation areas that have limited access to health services, nutrition education, and
sanitation.

Although there are national policies and intervention programs, the distribution of
stunting cases shows significant spatial variation and heterogeneity between villages/sub-
districts, with some plantation or rural areas still exhibiting higher prevalence due to a
combination of socio-economic factors, access to services, and local dietary patterns. At
the village level, especially in plantation villages such as Petatal Plantation Village, detailed
data on stunting patterns, for example family or household clusters at high risk, are still
limited or have not been analyzed in depth. In addition, many stunting studies use statistical
determinant analysis, but few studies utilize unsupervised data mining techniques (e.g., K-
Means) to identify groups/clusters of at-risk toddlers at the village level. This leaves a
practical gap between the data available at health posts/villages and the use of analytics for
targeting interventions [10].

From the description above, the author has the idea to group toddler data based on the
level of stunting risk using a data mining approach with the K-Means Clustering algorithm.
Through this grouping process, it is expected that the characteristics of each child group,
such as high, medium, and low-risk groups, can be identified, so that village authorities and
health workers can design intervention programs that are more targeted according to the
conditions of each group.

II. METHODOLOGY

The type of method in this research is quantitative and the model used for system
development is waterfall [11]. This research began with the problem identification stage,
which is understanding firsthand the stunting conditions that occur in Petatal Plantation
Village. At this stage, the researcher conducted initial observations in the field,
communicated with village officials and health workers, and reviewed available stunting
case data. After the problems were identified, the researcher conducted a literature study
by collecting various references from scientific journals, books, research articles, and
official government reports related to stunting, its causal factors, and the application of data
mining techniques, particularly the K-Means Clustering algorithm in the health sector. This
stage aims to build a strong theoretical foundation and ensure that the methods used are
relevant to the research objectives.

The next stage is the collection of data obtained from relevant agencies such as health
centers or village offices, which contains information about the condition of toddlers, for
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example age, weight, height, and nutritional status. The data that has been collected then
goes through a data processing and cleaning process (data preprocessing) to remove
incomplete, duplicate, or improperly formatted data, as well as performing normalization
so that the data is ready to be analyzed. After that, the K-Means Clustering method is
applied to group toddler data based on the risk level of stunting, for example into high,
medium, and low-risk categories. The final stage is the analysis of results, which is
interpreting the clustering results to understand the characteristics of each cluster, thereby
providing an overview of the stunting condition in Plantation Petatal Village and helping
relevant parties determine more appropriate handling measures [12].

I11. RESULT AND DISCUSSION

A. Result

In the first stage, which is the analysis stage, it is a process of inspecting, cleaning,
transforming, and modeling data with the aim of finding useful information, drawing
conclusions, and supporting decision making [13]. In this study, data analysis was
conducted to transform raw data of toddlers obtained from the Posyandu in Desa
Perkebunan Petatal into information that has strategic value in identifying the risk level of
stunting. The data were summarized into several variables presented in the following Table
1.

Table 1. Variable

No Name Variable
1 Age K1
2 Body Weight K2
3  Height K3
4 BBL K4
5 ASI K5
6 Infection K6

After determining the variables, the next step is to determine the output data. This
output data serves as supporting information for the village authorities and health workers
in knowing the risk level of stunting in toddlers based on the growth data patterns analyzed
[14]. The data processing results are presented in the form of grouping (clustering) into
three risk categories as shown in the following Table 2.

Table 2. Output Category

No Cluster Name Description
1  Cluster 1 High Risk of Stunting
2 Cluster 2 Midle Risk of Stunting
3 Cluster 3 Low Risk of Stunting

In the initial condition, before applying the K-Means Clustering method, the analysis
of stunting risk in toddlers was conducted manually based on general observations of
nutritional indicators such as weight, height, and age. This approach made it difficult to
identify specific patterns or group toddlers based on similar risk characteristics, resulting
in less accurate and less targeted intervention decisions. Health workers were only able to
categorize toddlers broadly without a clear grouping structure supported by data analysis.

After applying the K-Means Clustering method, the analysis process becomes more
systematic and data-driven [15]. The algorithm is able to group toddler data into three
distinct clusters based on the similarity of their attributes, namely high-risk, medium-risk,
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and low-risk groups. This clustering process allows for clearer identification of patterns in
the data, where toddlers with similar nutritional and health characteristics are grouped
together automatically.

The comparison between the two approaches shows that the use of K-Means
Clustering provides a more objective and structured analysis compared to manual methods
[16]. It not only simplifies the process of identifying risk groups but also improves the
accuracy of classification, enabling health workers to prioritize interventions more
effectively [17]. Therefore, the implementation of K-Means Clustering significantly
enhances decision-making in stunting risk management by transforming raw data into
meaningful information [18].

B. Design System

After determining the results of the program to be created, the next stage is system
design. System design uses a use case diagram with the aim of being able to map system
requirements in detail [19]. The use case diagram design is presented in the following figure
1.
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Figure 1. Use Case Diagram

C. Implementation System
After designing the system, the next step is to implement the design into the PHP

programming language and MySQL database [20].
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Figure 2. Login Page

After logging in, the admin will be directed to the main menu. In this K-Means system,
there are several menus such as Toddler Data, Nutrition Criteria, Anthropometric
Assessment, Clustering Process, and Reports.
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Figure 3. Admin Home Page

After that, the admin enters toddler data in the Toddler Data Form menu where this data
is used to manage the toddler data that becomes the object of stunting risk analysis.
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Next, the admin enters the Criteria Data in the Criteria Data menu, which is used to
manage the criteria. These criteria will be connected in the calculation of variables.
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Figure 5. Nutritional Criteria
After entering the data, the next step is to carry out Anthropometric measurements in
the Anthropometric Measurement menu.
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Figure 6. Anthropometric Measurement
Next, in the Clustering menu, it will calculate using the K-Means Clustering

method to determine what clusters are produced from the data that has been previously
inputted.
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Figure 7. Clustering Results

Figure 7 shows the clustering results obtained using the K-Means method, where
the data are grouped into several clusters based on their similarity. Each cluster represents
a group of data with similar characteristics, allowing for easier interpretation and analysis.

Based on the clustering results, it can be observed that each cluster has distinct
characteristics that differentiate it from others. For instance, one cluster represents data
with higher values, indicating a group with higher intensity or priority, while another
cluster represents data with lower values. This grouping helps to identify patterns within
the data that were previously difficult to observe using conventional methods.

Based on these results, several actions can be recommended. Data belonging to
clusters with higher values can be prioritized for decision-making, such as targeted
strategies, resource allocation, or promotional activities. Meanwhile, clusters with lower
values can be further analyzed to identify potential improvements or optimization
opportunities. Therefore, the clustering results provide valuable insights that support more
effective and data-driven decision-making.

IV. CONCLUSION

Based on the results of research conducted on the Cluster Analysis of Stunting Risk in
the Petatal Plantation Village using the K-Means Clustering algorithm, several conclusions
can be drawn as follows: 1) The Web-Based Stunting Risk Analysis Information System
was successfully designed and implemented using the PHP programming language and
MySQL database. This system is capable of managing toddler data in a computerized
manner, from the input, storage, to the presentation of analysis report results. 2) The
clustering process is carried out using the variables of age, weight, and height with three
clusters (k = 3). The system is able to perform centroid initialization, Euclidean distance
calculation, data grouping, and iteration until reaching a convergent condition
automatically, and 3) The results of grouping toddlers into the High-Risk category, Medium
Risk and Low Risk can help healthcare workers and village authorities in determining
intervention priorities. Thus, this system can serve as a decision-making tool in the stunting
prevention program in Petatal Plantation Village.
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