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This study aims to analyze stunting in children in Tangerang 

Regency using clustering methods such as k-means, 

Hierarchical Clustering with Agglomerative Nesting, and 

Density-Based Spatial Clustering of Applications with Noise 

(DBSCAN). Stunting is a significant health issue affecting 

child growth due to chronic malnutrition and recurrent 

infections. The research revealed that k-means produced the 

best clustering results with a Silhouette Score of 0.52, 

indicating its effectiveness in categorizing children based on 

age, nutritional status, and stunting risk. The k-means 

method identified three clusters: Cluster 0 (ages 46-55 

months, good nutrition, no stunting), Cluster 1 (ages 9-18 

months, varied nutritional status, high stunting risk), and 

Cluster 2 (ages 27-36 months, good nutrition, no stunting). 

The study suggests preventive actions such as balanced 

nutrition education, regular health monitoring, complete 

immunizations, and physical activity, alongside curative 

measures like nutritional consultations and supplements. 

The findings provide a framework for targeted preventive 

and curative interventions, enabling Tangerang Regency's 

health department to effectively address and reduce stunting 

rates. 
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Introduction  
Indonesia Emas is the hope of the current government in the future. There are 

several aspects needed to consider between human resources, economy, and culture to 

achieve. In human resources, the government has two main aspects that need to be 

considered and are related with each other, namely education and public health (Fahrudin, 

2018). Education and public health are a unity that must be achieved. One of the steps 

that the government can take is to pay attention to the health of future generations, namely 

Indonesian children (Agapito et al., 2022). One of the problems related to the health of 

Indonesian children is stunting. Stunting according to WHO (2015) is a disorder of 
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children's growth and development due to chronic malnutrition and recurrent infections 

which is marked by their length or height being below the standard which will ultimately 

have a long-term impact on the country's generation both in the form of health impacts 

and economic impacts (H Witten et al., 2017). In article 141 of Law no. 36 of 2009 

concerning health, all forms of efforts to improve community nutrition have been 

regulated by using reference standards used for determining nutritional status by 

anthropometry based on the Decree of the Minister of Health 

No.1995/Menkes/SK/XII/2010 with a standard reference of the World Health 

Organization-National Center for Health Statistics (WHO-NCHS) (Yudoprakoso, 2019). 

The government has also been serious about handling and solving this problem with the 

existence of Presidential Regulation No. 42 of 2013 concerning the National Movement 

to Accelerate Nutrition Improvement. The government under its leadership has set 

strategic measures to improve community nutrition, including stunting prevention and 

handling (Kusumawati, 2008). 

Stunting is a condition of growth failure in children (body and brain growth) due to 

malnutrition for a long time. So that the child is shorter than a normal child of his age and 

has a delay in thinking. Malnutrition for a long time occurs from the fetus in the womb to 

the beginning of the child's life (the first 100 days) (Prendergast & Humphrey, 2014). 

Statistically, stunting has decreased from 29% in 2015 to 27.6% last year. However, this 

figure is still above the limit set by the World Health Organization (WHO) which is 20% 

(Ministry of Health, 2018). The problem of stunting is a nutritional problem faced by the 

world, especially poor and developing countries. Several factors cause the high incidence 

of stunting in toddlers and many people are not aware of stunting as a problem compared 

to other malnutrition problems (Mitra, 2015). 

In Indonesia, in general, there are 2 types of interventions that are common in 

stunting prevention efforts, namely preventive and curative (Black et al., 2013). 

Preventive efforts such as health education, mentoring and counselling for pregnant 

women directly or through applications while the second curative effort is the provision 

of additional nutrients, vitamins, protein intake, reduction of MDA levels and increase of 

hemoglobin to increase the weight and body weight of stunted children (Nadirawati et al., 

2023). Stunting is a significant health problem in Indonesia, this problem occurs in almost 

every region, including in Tangerang Regency. In Tangerang Regency itself, the number 

of stunted children under five can be said to be quite large with a total of 5,391 

(https://opendata.tangerangkab.go.id/stunting, 2024) so this is still a special concern for 

the Tangerang Regency government which is committed to reducing the stunting rate to 

0% which is monitored and evaluated periodically (Shalev-Shwartz & Ben-David, 2014).  

Efforts to reduce stunting carried out by the government such as monitoring the nutritional 

status of the community, empowering postnatal health care and the DASHAT (Healthy 

Kitchen for Stunting) program are in the form of providing nutritious food to children at 

high risk of stunting (Syukron et al., 2022).  Programs or interventions carried out for 

stunting prevention must pay close attention to aspects of each input and process in order 

to get optimal output (Huljannah & Rochmah, 2022). Therefore, for each stunting 

program and control, it is necessary to monitor and evaluate to ensure the effectiveness 

of this program because the stunting problem is flexible and static that continues to move 

which is influenced by various factors, especially for Tangerang Regency itself has 29 

sub-districts with a total population of approximately 3.5 million people (Hammond et 

al., 2015).  

Therefore, looking at the background that has been described earlier. It is hoped 
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that this research will be able to provide analysis and provide input or suggestions that 

can be used as action and evaluation materials for the Tangerang Regency government in 

an effort to reduce stunting rates in areas that are the target of the health office's work 

program. Therefore, the title of this study is "Clustering of Child Stunting Data in 

Tangerang Regency Using a Comparison of K-Means, Hierarchical Clustering and 

DBSCAN Methods". 

 

Research Methods  
The methodology used in this study is data mining to find patterns and relationships 

with previous data collection and use. Data mining includes a blend of techniques from 

various fields such as statistics, databases and data warehouses, machine learning, 

information retrieval, signal processing and analyzed spatial or temporal data. Another 

term for this process is commonly known as Knowledge Data Discovery (KDD) which 

in general prediction and description is a technique in data mining. In this method, 

clustering is carried out. There are many pentodes for clustering such as K-means which 

have the advantage of being effective for data with a relatively uniform distribution and 

a known or estimable number of clusters. 

 

Results and Discussions  
Based on each clustering method, namely k-means, Hierarchical Clustering with 

Agglomerative Nesting and Density-Based Spatial Clustering of Applications with Noise 

(DBSCAN), clusters have been formed that according to the calculations of each method 

and provide a good overview and understanding related to the stunting problem in 

Tangerang Regency. However, it is necessary to conduct testing using the best method 

that is suitable to be applied to the Tangerang Regency Health Office. in this study to get 

the best method using the Silhouette Score calculation (Fadliana, 2015). The results 

obtained are as follows:  

 

Figure 1 Code Silhouette Score k-means 

Figure 2 Code Silhouette Score Hierarchical Clustering with Agglomerative 

Nesting 
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Figure 3 Code Silhouette Score DBSCAN Methods 

Table 1 Comparison of Cluster Formation Methods  

Method  Number of 

Clusters 

Silhouette Score 

Clustering K-Means 3 0.5202 

Hierarchical Clustering with 

Agglomerative Nesting 

3 0.3022 

Density-Based Spatial 

Clustering of Applications with 

Noise (DBSCAN) 

3 0.394 

 

Based on table 1, it can be seen that the best method to be applied related to 

stunting problems in Tangerang Regency is Clustering K-Means. The results of the 

method produced can be considered in the decision-making of the Tangerang Regency 

Health Office related to the problem of stunting (Balbaa & Abdurashidova, n.d.). In this 

method, 3 clusters are formed. The Preventive and Curative recommendations related to 

child nutrition in Tangerang Regency can be given as follows:  

 

Table 2 Preventive and Curative Recommendations for Hierarchical Clustering 

with Agglomerative Nesting 

Cluster 0 Cluster 1 Cluster 2 

Preventive Measures:  Preventive Measures:   Preventive Measures:  

1 Nutrition Education: 

● Educate parents about the 

importance of balanced 

nutrition for pre-school 

children, including 

adequate intake of protein, 

vitamins, and minerals. 

1 Breastfeeding:  

● Promote exclusive 

breastfeeding for up to 

6 months and continue 

until age 2 years or 

more, with nutritious 

complementary foods. 

1 Growth and 

Development 

Monitoring: 

● Monitor growth and 

development regularly 

to ensure that children 

grow optimally. 
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2 Physical Activity: 

● Promote age-appropriate 

physical activities to 

support the growth and 

development of children. 

2 Food Education: 

● Educate mothers about 

providing 

complementary foods 

for breast milk that are 

rich in iron, protein, 

and vitamins. 

2 Nutrition Education: 

● Educate parents 

about the importance 

of providing 

nutritious and 

balanced food 

according to the 

needs of children 

aged 2-5 years. 

3 Periodic Inspections: 

 

● Conduct periodic health 

check-ups to monitor the 

growth and development 

of children. 

3 Healthy Environment: 

● Make sure the home 

environment is clean 

and free from 

infections that can 

interfere with 

children's growth. 

3 Environmental Health: 

● Make sure your child 

gets a clean and 

healthy environment, 

free from infectious 

diseases that can 

affect growth. 

Curative Action: Curative Action:  Curative Action: 

1 Nutrition Consultation: 

● If the child's weight or 

height is still below the 

standard, it is necessary 

to consult a nutritionist 

for a more appropriate 

diet. 

1 Nutrition Interventions: 

● Provide additional 

foods rich in energy 

and protein as well as 

nutritional 

supplements if needed 

to improve the child's 

nutritional status. 

1 Nutritionist 

Consultation: 

● If your child's growth 

is still not optimal, 

consult a nutritionist 

to develop a better 

meal plan. 

2 Nutrition Interventions: 

● Give nutritional 

supplements if needed, 

especially if certain 

deficiencies are found 

based on medical 

examination. 

2 Medical References: 

● Refer to a healthcare 

center for further 

examination and 

medical treatment if 

any serious health 

conditions are found. 

2 Medical Interventions: 

● Provide medical 

intervention if any 

disease or condition 

is found that affects 

the child's growth. 

3 Monitoring: 

● Monitor your child's 

development more 

intensively, especially if 

there are nutritional or 

health issues that require 

special attention. 

3 Rehabilitation Programs: 

● Involve your child in a 

nutritional 

rehabilitation program 

available at the health 

center or hospital for 

growth recovery. 

3 Psychosocial Support: 

● Make sure your child 

gets good 

psychosocial 

support, such as 

proper play 

stimulation and 

positive social 

interactions. 

 

Based on table 2, we can see the recommendations for preventive and curative 

activities that will be applied to each cluster that has been formed in the child data table 

in Tangerang Regency by performing the necessary fillers based on data analysis that has 
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been carried out using the K-Means Clustering method so that data can be generated as 

shown in the figure below:  

 

Figure 4 Child data filter with cluster 0 

 
 

Figure 5 Child data filter with cluster 1 

 
Figure 6 Child data filter with cluster 2 
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Based on the data that can be filtered in the draw, child nutrition data has been 

collected in 3 clusters. It is hoped that with this data, the Tangerang Regency Health 

Office can take preventive measures and suppress the growth of stunting rates, for 

example filtering by name or by address on each child. 

 

Conclusion 
Research on stunting analysis in children in Tangerang Regency using the k-means 

clustering method, Hierarchical Clustering with Agglomerative Nesting, and Density-

Based Spatial Clustering of Application with Noise (DBSCAN) showed that k-means 

produced 3 clusters with cluster 0 aged 46-55 months, the majority of which were well 

nourished and not stunted; cluster 1 is 9-18 months old with most of the nutrition is good, 

but there are proportions that need more attention related to nutrition and stunting risk; 

Cluster 2 is 27-36 months old with the majority of them being well nourished and not 

stunted. Hierarchical Clustering produced cluster 0 aged 37-53 months, good nutrition, 

no stunting; cluster 1 is 23-24 months old, good nutrition, not stunted; cluster 2 aged 0-

40 months with a z-score TB/U -5.58 indicates most severe stunting. DBSCAN produces 

cluster-1 aged 26-52 months, good nutrition, no stunting; cluster 0 aged 39-54 months, 

good nutrition, not stunted; cluster 1 aged 12-25 months with a low z-score TB/U 

indicates a high probability of stunting. The results of clustering with Silhouette Score 

show k-means (0.52) as the best method for stunting analysis. Based on the results of k-

means, preventive measures such as providing balanced nutrition, health monitoring, 

immunization, physical activity, and parental education, as well as curative measures such 

as nutritionist consultation, supplementation, and follow-up examinations can be carried 

out. The Tangerang Regency Health Office can utilize the results of this analysis for 

preventive and curative actions that are right on target. 
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