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Abstract— Problems related to fulfilling toddler nutrition are 

still homework in Indonesia. The results of the survey data on 

the nutritional status of children under five in Indonesia 

(SSGBI) for 2021 tackling the prevalence of stunting in 

Indonesia reached 24.4%, wasting reached 7.1%, and wasting 

reached 17.0%. The number of stunting toddlers in Indonesia 

still exceeds the WHO threshold, which is 20%. Therefore, to 

reduce the level of malnutrition, it is necessary to record and 

classify the nutritional status of children under five. This 

research aim to grouping the data of toddlers based on the age 

by month and weight by kg using KnA algorithm. By using 

the silhouette score, 2 clusters has the closest value to 1 

compared to the number of other clusters, where cluster 0 has 

a total of 69 toddlers, while the number of toddlers in cluster 

1 is 112 toddlers. This result can be used for posyandu to 

analyze toddler segmentation. 
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I. INTRODUCTION 

Growth is one indicator that is relevant to the nutritional 

status of children, and is a tool to assess children's health. 

Malnutrition is generally a condition that occurs as a result of 

an unbalanced diet where there is no variation in certain 

nutrients, it could be due to excess (too high), or the wrong 

proportions. In developing countries, malnutrition causes as 

many as 10.8 or 54% million child deaths [1]. Problems 

related to fulfilling toddler nutrition are still homework in 

Indonesia. Survey data on the nutritional status of toddlers in 

Indonesia (SSGBI) for 2021 shows that the prevalence of 

stunting in Indonesia has reached 24.4%, wasting reached 

7.1%, and underweight reached 17.0%. The number of 

toddlers suffering from stunting in Indonesia still exceeds the 

WHO threshold, which is 20%. Even though it is decreasing 

every year, the problem of malnutrition in Indonesia is still 

high. In Sukabumi district itself, based on the Health Service 

dataset for 2019, the number of toddlers suffering from 

malnutrition has reached 26,009 [2]. 

Apart from having an impact on physical growth and 

mental development, malnutrition also increases the risk of 

morbidity and mortality in children [3]. The increased risk of 

morbidity and mortality in children due to malnutrition is 

related to infectious diseases that often accompany 

malnutrition such as acute respiratory infections, diarrhea, 

measles and several other infectious diseases [1]. The World 

Health Organization (WHO) stated that 54% of under-five 

deaths in 2002 were caused by malnutrition [4]. Maternal, 

socioeconomic, demographic, and behavioral factors are 

factors that influence malnutrition because they are related to 

nutritional intake and disease in children under five [5]. One 

form of government programs to control the growth of 

toddlers is an integrated service post (Posyandu). The role of 

Posyandu is needed to reduce the amount of malnutrition in 

toddlers. 

This research aim to grouping the data of toddlers based 

on the age by month and weight by kg [6], because the data 

provided has no label, we used clustering to create a new label 

based on the data similarity [7]. In previous research 

regarding k-means and algomerative algorithms for toddler 

nutrition, many have been carried out, but on average the 

results of these studies were in the form of classification 

based on anthropometric indices, and validation was carried 

out using validation for classification so that the accuracy 

results were very low [8]. Therefore, this research was 

conducted to show the use of clustering on data that does not 

have labels. 

In this research, we used K-Means algorithm combined 

with the Agglomerative algorithm, the combination of these 

two algorithms is able to provide maximum results based on 

validation results using silhouette scores [9][10]. Therefore, 

the authors conducted research to cluster the nutritional value 

of toddlers in 3 Sukabumi districts including Posyandu 

Kampung Pasir Bentik RW 22 and 23 Nagrak Utara Village, 

Posyandu Tulip RW 07 Parungkuda Village and Posyandu 

Nusa Indah in Cibatu Caringin Village RW 05 Nagrak 

Village, Cisaat district. 

II. LITERATUR REVIEW 

A. Nutritional status 

Nutritional status is the condition of the body due to food 

consumption and utilization of nutrients, where the body 

requires nutrients for energy sources, maintenance of body 

tissues, growth, and regulating body processes [11]. In 

general, growth status in children is calculated based on 

length, height, weight, and age and is assessed based on a 

combination of indicators of length/height for age (stunting), 

weight for length/height (wasting), and weight for age 

(under-weight). One of the most important risk factors for 

undergrowth is malnutrition. Adequate nutrition during 

childhood will significantly promote growth and prevent 

chronic disease in the future. 



 

B. Clustering 

Cluster analysis or clustering is a multivariate technique 

where the analysis process uses a clustering algorithm 

compared to humans, with the main objective of this analysis 

being to arrange or sort data based on the characteristics of 

the data so that data that has the closest similarity to other 

data will be collected in one cluster. In other words, this 

analysis is useful in finding labels in previously unknown 

data [12]. 

Clustering is an unsupervised learning process. A good 

clustering method will produce high superiority clusters with 

high intra-class similarity and high inter-class similarity. The 

quality of the clustering results depends on the similarity 

measure used in the method and its implementation. 

Clustering can also be useful as a data-preprocessing step to 

identify related groups in building a model [13]. 

a) Agglomerative Hierarchical Clustering 

The agglomerative hierarchical clustering (AHC) 

algorithm is a clustering algorithm with a bottom-up 

approach that builds a hierarchy starting from each node as 

a singleton cluster and successively merging the nodes into 

larger clusters until only one cluster remains [14]. 

Following are the steps of the agglomerative hierarchical 

clustering method: 

1. The first step starts with N clusters, where N is the 

number of objects or data. 

2. 2 objects with similarities (closest distance) are then 

combined. 

3. Repeat Step 2 as much as N – 1 times. (the final result 

is that all objects will be in 1 cluster). Note the level or 

identity of the merged cluster where the join is placed. 

b) K-Means Clustering  

K-Means Clustering is an unsupervised learning 

algorithm used to solve clustering problems in machine 

learning. K-Means Clustering groups datasets that do not 

have labels into different clusters, where the number of 

clusters is defined by K [15]. Following are the steps in the 

K-Means Clustering method: 

1. Determine the desired number of K clusters. 

2. Determine the random value of K clusters for the initial 

centroid. 

3. The distance between the data and each centroid is then 

calculated using the Euclidean distance formula. 

 

𝑑(𝑥𝑗, 𝑐𝑗) = √∑(𝑥𝑗 − 𝑐𝑗)2
𝑛

𝑗=1

 (1) 

 

Where:      

𝑑: Distance 

𝑥𝑗: Data to j 

𝑐𝑗: Centroid to j 

4. Each data is grouped based on the smallest distance to 

the centroid. 

5. The centroid value is then updated from the cluster 

average using the equation: 

 𝐶𝑘 =
1

𝑛𝑘
∑𝑑𝑖 (2) 

 

With: 

𝐶𝑘= clusters 

nk = the amount of data in the cluster 

𝑑𝑖= number of each object included in each cluster 

6. Repeat steps 2 to 5 until no cluster members have 

changed. 

C. Related Research 

Some of the research that the authors refer to is research 

on k-means and agglomerative, namely research with the title 

K-Means Clustering Algorithm for Determining the 

Nutritional Value of Toddlers written by Eni Irfiani, Siti 

Sulistia Rani (Bina Sarana Informatics University) in 2018. 

In this study used the parameters of height and weight in 

toddlers using the K-means clustering algorithm with a total 

of 91 toddlers. The toddler data is divided into 5 clusters, 

namely: Obesity, Overnutrition, Good Nutrition, 

Undernutrition, Poor Nutrition. The results showed that 7% 

of children under five were malnourished, 4% under five 

were malnourished, 35% under five were well nourished, 

24% under five were overweight and 30% under five were 

obese. In this study, the accuracy of clustering results using 

k-means was not shown with the results from local health 

workers [16]. 

The next research is research by Adimas Ketut Nalendra 

(Nusantara University PGRI Kediri) in 2018 with a journal 

entitled Measuring the Accuracy of the K-Means Method for 

Determining the Nutritional Status of Toddlers. This study 

used data with a total of 50 toddlers and indicators in the form 

of body weight and height. The number of clusters used is 5 

clusters, namely Malnutrition, Undernutrition, Good 

Nutrition, Overnutrition, and Obesity. The results of the study 

show an accuracy rate of 34%, or as many as 17 toddler data 

that are grouped together. This shows that the level of 

accuracy using the K-Means algorithm in classifying the 

nutritional status of toddlers is still very low [17]. 

The next research is a journal with the title 

IMPLEMENTATION OF CLUSTERING USING K-

MEANS METHOD TO DETERMINE NUTRITIONAL 

STATUS by Stefanny Surya Nagari, Lilik Inayati (Airlangga 

University) in 2020. This research uses data on toddlers from 

Ponkesded Mayangrejo, Bojonegoro Regency and is 

secondary in nature. This study divided the data into 4 

clusters, with the result that 23 children under five were 

malnourished, 17 under five were undernourished, 7 under 

five were well nourished, and 10 under five were 

overnourished. The author suggests trying other algorithms 

as well as good information in order to get a better level of 

accuracy in classifying the nutritional status of toddlers [12]. 

The latest research that is a review of the literature in this 

study is research by M. Venkat Reddy, M. Vuvekananada, R 

U V N Satish from IIT Tirupati, Andhra Pradesh in 2017 with 

a journal entitled Division Hieararchical Clustering with K-

Means and Agglomerative Hierarchical Clustering. The 

results of this study say that the agglomerative hierarchical 

clustering algorithm implements the k-means algorithm 

efficiently, where the initial centroids of each cluster can be 



determined precisely rather than randomly selected. By 

choosing the right centroid value, it will produce efficient 

results [9]. 

III. RESEARCH METHODS 

The method used in this research is the combination of 

kmeans and agglomerative hierarchical clustering algorithm 

[18].  

 

 
 

Fig. 1 KnA Algorithm Flowchart. 

Based on the process flow in the flowchart above, the 

main process details consist of the following steps [19]: 

a) Input the dataset that has been provided. 

b) Normalizing the dataset using the Z-Score method. 

c) Perform clustering on the dataset with an agglomerative 

hierarchical clustering algorithm. 

d) Calculating the value of the initial centroid from the 

results of clustering using agglomerative hierarchical 

clustering. 

e) Determining the number of k clusters using silhouette 

score. 

f) Perform K-Means clustering by initializing the centroid 

resulting from agglomerative hierarchical clustering. 

g) K-Means clustering results. 

IV. RESULTS AND DISCUSSION 

a. Hierarchical Clustering Algorithm Process 

Data processing is using agglomerative hierarchical 

clustering algorithms. This process is done with the help of 

Google collab software. The processed data is then divided 

into k clusters, and the average of each clusters is calculated 

to then be used as the initial center point of the cluster.  

b. K-Means Clustering Algorithm Process 

 After the number of clusters and initial centroid is 

determined, the next step is to process the data using the k-

means clustering algorithm. Data processing with the k-

means clustering algorithm was carried out with the help of 

google collab software, the following are the results of data 

processing using the k-means clustering algorithm. 

The visualisation of clustering on the data showed in the 

figure below.  

 

 

 

 

 

 

 

 

 

 

 

 

       

 

On the figure above, the data divided into 2 clusters 

which are centroid 0 and centroid 1, the centroid 0 showed 

with blue color, and the centroid 1 showed with yellow color. 

 
 

 

 

On the figure above, cluster 0 has a total of 69 toddlers, 

while the number of toddlers in cluster 1 is 112 toddlers. 

 
TABLE  1.  RESULT OF CLUSTERING 

Age 

(Month) 

Weight 

(Kg) 
Cluster 

57 14.0 0 

52 22.2 0 

31 13.5 0 

24 11.3 1 

32 10.5 0 

24 11.0 1 

Fig. 2 The Results of Clustering Using 2 k Numbers 

Fig. 3 Sum of Clusters 



26 12.0 1 

26 14.8 1 

30 9.0 1 

25 10.0 1 

 

The table above showed the data of toddlers with the 

clustering created using KnA algorithm. From the clustering 

results, based on the closeness characteristics between data, a 

new label can be determined, namely, Cluster 1 are Toddlers 

with low to medium weight and age and Cluster 0 are 

Toddlers with higher weight and age. 

c. Model Evaluation  

1. Silhuoette coefficient 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following is the result of calculating the Silhouette 

Coefficient method above [8]: 

For n_clusters = 2 The average silhouette_score is: 

0.628371145500863 

For n_clusters = 3 The average silhouette_score is: 

0.539225609079401 

For n_clusters = 4 The average silhouette_score is: 

0.524751661522163 

For n_clusters = 5 The average silhouette_score is: 

0.518279709569204 

From the results of the Silhouette Coefficient method 

above, it can be seen that the number of clusters 2 has the 

closest value to 1 compared to the number of other clusters, 

with a value of 0.628371145500863. 

2. Accuration of each algorithm using silhouette score 

The accuration of each clusters from each algorithm 

showed in the figure below. 

 

Fig. 5 Accuration of Each Algorithm 

The figure above shows the accuration of each k number 

of clusters of each algorithm, and the KnA algorithm with 2 

number clusters gives the highest accuration which is 

0.628371145500863 compared to other clusters and 

algorithm. 

V. CONCLUSION 

Based on the results of data processing that has been done 

using the agglomerative method and k-means with 

parameters such as age and weight with a total of 181 data, 2 

clusters are produced using shilouette score to get the optimal 

amount of clusters. Cluster 1 are Toddlers with low to 

medium weight and age and Cluster 0 are Toddlers with 

higher weight and age. These clusters can be used for Toddler 

Segmentation, For example, if we find that the group of 

toddlers with low growth tends to be in Cluster 1, Posyandu 

can design a special program to improve nutrition and care 

for toddlers in this group. Meanwhile, the group of toddlers 

with good growth (Cluster 0) may receive more general 

attention. By understanding the differences between these 

groups, Posyandu can work more effectively in providing 

health services that suit the specific needs of each group of 

children under five in the community. 
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