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ABSTRACT

The issue of stunting is important to address, as it has the potential to affect the human resource
potential and is related to health levels, and even child mortality. The Indonesian government
targets to reduce the stunting rate to 14 percent by 2024 through an accelerated stunting
reduction program as an effort to improve the nutritional status of the society and reduce the
prevalence of stunting or stunted children. Understanding public sentiment towards the stunting
initiative is crucial for policymakers and stakeholders to design effective interventions and
allocate resources efficiently. This study aims to analyze public sentiment related to stunting in
Indonesia, which impacts children's growth and development. Through the use of sentiment
analysis techniques, this study aims to understand public perceptions and attitudes towards the
issue of stunting, evaluating whether the general sentiment is positive, negative, or neutral. The
results of this analysis are expected to provide useful insights for policymakers and health
practitioners in designing and implementing more effective strategies to address the issue of
stunting. This study conducted sentiment analysis from crawled Twitter data, showing positive
and negative sentiments of the public regarding stunting handling in Indonesia. Furthermore,
classification analysis using random forest was conducted and resulted in an accuracy score of
97.5%.
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1. INTRODUCTION

Stunting is a condition in children who experience growth disorders, so that the height and weight
of children are not normal due to problems of nutritional deficiencies for a long time [1]. The problem
of stunting in Indonesia is still quite large in the health sector today. According to the World Health
Organization (WHO), as many as 22% or around 149.2 million children in the world under the age
of five were recorded as stunted in 2020. Indonesia’s position on the prevalence of stunting in the
world is ranked 115 out of 151 countries. Meanwhile, in Southeast Asia, Indonesia is ranked second
at 31.8% after Timor Leste at 48.8%. The third is Laos at 30.2%, the fourth is Cambodia at 29.9%,
and the fifth is the Philippines at 29.9% [2] Stunting is caused by health problems, environmental
factors and health services received by children. Genetic factors do not significantly affect stunting.
Lack of nutrition in the fetus is the biggest cause of stunting in children. The first 1000 days of a
child's life (1000 HPK) is the starting point for making important conclusions on long-term Thus,
ineffective parenting and diet can increase the chance of stunting. Mental disorders and hypertension
in mothers also affect the behavior and practices of nutrition in children. Limited access to health
and sanitation services exacerbates the stunting conditions that occur in Indonesia such as lack of
clean water, unclean latrines, and so on [3] Stunting in Indonesia is a deep-rooted problem. The
problem of stunting is important to solve because it has the potential to disrupt human resource
potential and is related to health levels, even child mortality. In early 2021, the Indonesian
government targeted the stunting rate to drop to 14 percent by 2024 through the accelerated stunting
reduction program as an effort to improve the nutritional status of the community and to reduce the
prevalence of stunting or short toddlers [4].

Stunting in Indonesia is a deep-rooted problem. The problem of stunting is important to solve
because it has the potential to disrupt human resource potential and is related to health levels, even
child mortality. In early 2021, the Indonesian government targeted the stunting rate to drop to 14%
by 2024 through the accelerated stunting reduction program as an effort to improve the nutritional
status of the community and to reduce the prevalence of stunting or short toddlers [5]. Understanding
public sentiment towards stunting initiatives is crucial for policymakers and stakeholders to design
effective interventions and allocate resources efficiently. Several previous studies have analyzed
stunting predictions using the random forest algorithm which resulted in a classification accuracy
value of 90.7%. [6]. Another study on social media analysis with the topic of stunting in Indonesia
was conducted where the results showed that negative sentiment dominated by 60.6%, positive
sentiment by 31.5%, and neutral by 7.9% [7]. In addition, this study shows that ‘children’, 'decline’,
'numbers', ‘prevention’, and 'nutrition' are words that often appear in stunting [7]. Another study
comparing SVM and random forest algorithms for the classification of stunting disease. The results
show that the random forest algorithm provides higher accuracy of 88.2% compared to SVM of
65.6% [8].

The background of this study is based on the need to analyze public sentiment regarding the
handling of stunting in Indonesia, which is a significant public health problem. The data used are the
results of positive and negative reviews from the public on social media such as twitter regarding the
handling of stunting cases in Indonesia. Some previous studies have also analyzed using comment
data on twitter such as research on Sentiment Analysis of Twitter Netizens on the News of VAT on
Basic Food and Education Services with Social Network Analysis and Naive Bayes Classifier
Approaches with data obtained as many as 4090 tweets [9]. While other studies have also conducted
sentiment analysis of twitter users regarding online transportation service users [10].

The method used in this research is Random Forest. Random Forest was chosen because of its
superior ability to handle complex and varied data and provide accurate results in classification and
prediction. This method is suitable for sentiment analysis because it can overcome overfitting, works
well on large and irregular datasets, and provides a good interpretation of the features that affect the
results. Random Forest is one of the state-of-the-art methods in machine learning that consists of
several independently trained decision trees and the results are combined to produce more accurate
and stable predictions. In the context of sentiment analysis, Random Forest can handle variations in
language expression and identify relevant patterns from unstructured text data. In addition, Random
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Forest's ability to handle data with many features is very useful in sentiment analysis involving
various emotional aspects and public opinions related to stunting treatment [11].

The state of the art of the Random Forest method shows that this technique has been successfully
applied in various domains, including text and sentiment analysis, with satisfactory results. Previous
studies have shown that Random Forest often outperforms other methods such as logistic regression
and Support Vector Machines (SVM) in terms of accuracy and robustness to noise in the data. This
makes Random Forest an appropriate choice for this research in an effort to understand and measure
public sentiment towards stunting response efforts in Indonesia.

2. METHODS

Material and Data

The data used in this study is the result of crawling Twitter data related to positive and negative
responses to stunting conditions in Indonesia. The data collection process was carried out over a one-
month period, starting from January 1, 2024, to January 31, 2024, to get a current picture of public
sentiment on the issue of stunting. In the crawling process, certain filters and keywords related to
infant stunting were used. The keywords used included "stunting”, "child growth", and "child
nutrition", as well as other keyword variations related to stunting and child health in Indonesia. In
applying a series of filters, including language settings (Bahasa Indonesia) and geographical location
(Indonesia) were used to ensure that the data captured was specifically related to responses to stunting
conditions in Indonesia. This resulted in a total of 4601 comments showing both positive and negative
opinions. Labeling the data into positive and negative categories was done through a manual process
by the researcher, where each opinion was classified based on the sentiment expressed towards
stunting conditions. This assessment is based on the context within each opinion, with the aim of
gaining an accurate understanding of public sentiment.

Research Method

The implementation of the random forest algorithm will be carried out in this study, to obtain the
results of the classification of community sentiment related to handling stunting in Indonesia. The
following are the stages of data analysis.

Preprocessing Data

The first stage of the system is preprocessing. This stage involves several processes including
Case Folding, Tokenization, Normalization, and Stemming. Case Folding is a task of splitting review
text into smaller units called tokens or terms [12]. For infant stunting cases, what is done before and
after case folding is, for example, "Breastfeeding mothers must have good nutrition" becomes
"breastfeeding mothers must have good nutrition". Next is Tokenizing, in this process the separation
is carried out on each word that makes up a document. In general, each word is identified or separated
from other words by space characters, so the tokenizing process relies on space characters in the
document to perform word separation [13] In sentiment analysis of stunting cases, what is done is to
present the number of tokens generated from a review or comment. For example, from the sentence
"breastfeeding mothers should have good nutrition", the tokens generated are "mother",
"breastfeeding™, "should", "nutrition™, "which", "good". Normalization (Stop word Removal) process
Removes special characters, numbers, and stop words (common words) from each token. In the case
of sentiment analysis, it shows a list of stop words used and examples of text before and after stop

word removal. For example, from "mother", "breastfeeding”, "should", "nutrition™, "which", "good",
after removing the stop words "should”, "which", then "mother", "breastfeeding™, "nutrition”, *good"
remains. This research also uses Stemming techniques which aim to find the base word, by removing
all affixes that are fused to the word.[14] In Indonesian, this usually involves the removal of prefixes,
suffixes, or infixes. As an example of words before and after the stemming process, for example,

"menyusui” can be reduced to "susu".
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Sentiment Analysis Using Random Forest

The last stage is sentiment classification. Each review will be classified into a positive or negative
category. In this study, we employ random forest for the classification task. Random forest algorithm
is a supervised classification algorithm. It is an ensemble learning technique based on decision tree
algorithm [15]. Random Forest Algorithm is the advancement of Classification and Regression Tree
(CART) method with the implementation of bootstrap aggregating (bagging) and random feature
selection. Procedure of random forest algorithm on the data of n observations and p predictor [16]

Random samples of size n are drawn with the possibility of obtaining the same data (with
replacement). This phase is called bootstrap.

Using the bootstrap samples, the tree is grown until the maximum size is reached, which is done
without pruning. At each node, the random feature selection is used to determine the split, which m
number of variables randomly sampled as candidates at each split must be m << p, at which point,
the best node will be chosen based on m number of variables available for splitting [17]

Repeat stage 1 and 2 for k times to generate a forest that consists of k trees.

Breiman and Cutler suggests observing the error OOB (Out-of-Bag) when

1
m = G IVpl. [Vpl. 2[ypD) (1)
where p is the total variable and the number of k is small, then m with the smallest error Out-of-
Bag will be chosen.
In order to determine the split used as root node/node, Gini Index is used in Random Forest
method. The formula of Gini index can be described as following:

Gini =1— ¥¥, p} ¥
where:
p; . probability of an attribute being classified to class i.
k :total number of attributes being classified to a particular class.
The number of k suggested to apply in bagging is k = 50 which will provide satisfied results for
classification [18].

3. RESULTS

In this study, the process of labeling public opinion data on stunting in Indonesia, obtained from
social media through crawling, was carried out using a manual approach. Initially, a portion of the
data was manually labeled by the research team to form the training dataset. Each opinion was
classified into two categories: 0 for negative sentiment and 1 for positive sentiment. This manual
labeling process is important to ensure that the data used accurately reflects public sentiment towards
stunting and to generate a valid classification model. The following Tabel 1 is the result of labeling
positive and negative comments.

Table 1. Review data that has been labeled

Label clean_teks

0 dengar juta anak indonesia derita terapi efisien asi air susu keras tekan angka mention
generasi emas indonesia mari kampanye asi
0 bilang sisa rakyat komen lucu lucu gagal dulang simpati bahan becandaaan habis pakai
jongkok rendam leher gitupun banjir nama
0 anak susah makan momok banget jawab butuh nutrisi hari anak cukup bikin gagal
tumbuh tumbuh pesat otak anak th
kuwu tatangga desa nu
rakyat indonesia sehat ongkos juta kondisi sakit kronis anak juta andal warga desa hutan
anak besar alam buka santri kampung
0 pakai emang beda kak genetik orang indonesia pendek national growth reference charts
biar tau beneran
0 cegah jadi launching abai asi malas damping warga sehat akibat asupan gizi masalah
instagramcompbjggffg
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After obtaining a dataset of community reviews on stunting handling, data preprocessing is
carried out with various stages such as case folding, tokenizing, normalization, and stemming. Data
preprocessing is important because it helps to optimally clean, prepare, and organize data before
analysis, thereby improving the accuracy, reliability, and interpretation of results from the model or
analysis technique used.

The first stage, namely preprocessing, aims to homogenize all text into lowercase letters. Figure
1 is the result of the case holding.

clean_teks komen case folding

dengar juta anak indonesia derita terapi dengar juta anak indonesia derita terapi
efisi efisi...

bilang sisa rakyat komen lucu lucu gagal bilang sisa rakyat komen lucu lucu gagal
dulan.. dulan...

anak susah makan momok banget jawab anak susah makan momok banget jawab
butuh nutr.. butuh nutr...

kuwu tatangga desa nu kuwu tatangga desa nu

rakyat indonesia sehat ongkos juta kondisi rakyat indonesia sehat ongkos juta kondisi
sak.. sak

Figure 1. Case holding stages result

Next, the tokenizing process is carried out. At this stage, the sentence in the comment will be
broken down into words. The results of the tokenizing process are presented as in the following figure
2.

Label clean_teks komen case folding komen tokenized
0 dengar juta anak indonesia derita dengar juta anak indonesia derita [dengar, juta, anak, indonesia,
ferapi efisi.. terapi efisi... derita, terapi...

0 kilang sisa rakyat komen lucu lucu  bilang sisa rakyat komen lucu lucu [bilang, sisa, rakyat, komen,
gagal dulan. gagal dulan... lucu, lucu, gaga...

0 anak susah makan momok banget anak susah makan momok [anak, susah, makan, momok,
jawab butuh nutr._. banget jawab butuh nutr. .. banget, jawab, but..

0 kuwu talangga desa nu kuwu tatangga desa nu [kuweu, tatangga, desa, nu]

0 rakyat indonesia sehat ongkos jufa rakyat indonesia sehat ongkos [rakyat, indonesia, sehat,
kondisi sak... juta kondisi sak. .. ongkos, juta, kondi...

Figure 2. Tokenizing stages result

The next process is to perform normalization to change the values of a dataset so that they have a
uniform scale. The main purpose is to ensure that variables with different value ranges have equal
influence when used in the analysis. Figure 3 shows the results of data normalization.
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clean_teks

dengar juta anak indonesia
dernita terapi efisi...

bilang sisa rakyat komen

lucu lucu gagal dulan

anak susah makan momok
banget jawab butuh nutr.

kuwu tatangga desa nu

SENTIMENT ANALYSIS OF PUBLIC OPINION ON HANDLI...

komen case folding

dengar juta anak indonesia
derita terapi efisi

bilang sisa rakyat komen
lucu lucu gagal dulan

anak susah makan momok
banget jawab butuh nulr.

kuwu tatangga desa nu

Figure 3. Normalization stages result

komen tokenized

[dengar. juta. anak,
indonesia, derita, terapi...

[bilang, sisa, rakyat
komen, lucu, lucu, gaga

[anak, susah, makan
momok, banget, jawab,

[kuwu, tatangga, desa, nu]

komen normalized

[dengar, juta, anak,
indonesia, derita. terapi...

[bilang, sisa, rakyat,
komen, lucy, lucu, gaga

[anak, susah, makan,
momok, banget, butuh,

nut...

[kuwu, tatangga, desa, nu]

The last step in data preprocessing is stemming. This aims to find the base word, by removing all
affixes that are fused to the word. Figure 4 shows the results of stemming performed for sentiment

analysis.

Label

clean_teks

dengar juta anak
indonesia derita ferapi
efisi...

bilang sisa rakyat
komean lucu lecu gagal
dulan...

anak susah makan
momok banget jawab
butuh mutr...

kuwu tatangga desa nu

rakyal indonesia sehat
ongkos juta kondisi
sak

Figure 4. Stemming performed for sentiment analysis

komen case folding

dengar juta anak
indonesia derita ferapi
efisi__.

bilang sisa rakyat
komen lucu lucu gagal
dulan

anak susah makan
momok banget jawab
butuh nudr...

kuwu tatangga desa
nu

rakyal indonesia sehat
ongkos juta kendisi
sak

komen tokenized komen normalized

[dengar, juta, anak
indonesia, derita

[dengar, juta, anak
indonesia, derifa

[bilang, sisa, rakyat
komen, lucu, lucu

[bilang, sisa, rakyat,
kemen, lucu, lucu,

[anak, susah, makan
momok, banget, butuh

[anak,. susah, makan
momok, banget

kuwu, tatangga, desa, [kuwu, latangga, desa

[rakyat, indonesia
sehal, ongkos, juta

[rakyal, indonesia,
sehal, ongkos, jula,

komen stemming

[dengar, jula, anak,
indonesia, derita,
terapi...

[bilang, sisa, rakyat,
komen, lucu, lucu,

gaga...

[anak, susah. makan,
momok, banget,
butuh, Aut._..

[kwwu, tatangga, desa,
nuj

[rakyat, indonesia,
sehat, ongkos, juia,
kondi

Furthermore, the results of data preprocessing that have been carried out can be seen visually

regarding positive and negative opinions. Visualization aims to display the words that appear most
or most often in a sentiment. Wordcloud this time describes each sentiment, the more often a word
is used when giving a review, the larger the size of the word displayed on the wordcloud
visualization. The following figure 5 shows the visualization results for positive and negative

sentiments.
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Flgure 5. Visualization of the positive sentiment

Based on the figure 5 it can be seen that in the positive sentiment there are several words that
stand out such as, "balanced nutrition,", "helps reduce", "Welfare Growth" and several other words
which indicate that the public's response to handling stunting in Indonesia has helped reduce stunting
rates, provide balanced nutrition to children and can foster community welfare.
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Figure 6. Visualization negative sentiment

Based on the figure 6, it can be seen that in the negative sentiment regarding the handling of
stunting in Indonesia, there are prominent words such as "lack of", "government inability", "gap" and
several other words that indicate that the handling of stunting is still lacking, there is a social gap and
the lack of government in handling cases of stunting in the society.
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Next, Classification on positive and negative comment data that has been done feature extraction
using TF-IDF function is to convert text into a numerical vector representation based on the
frequency of occurrence of words in it, taking into account the TF-IDF weight of each word. The
classification metric evaluation calculations that we use are confusion matrix, F1 measure and
accuracy. Table 2 are the results of the random forest performance evaluation.

Table 2. Confusion Matrix

Actual

Negative Positive
Prediction Negative 893 0
Positive 23 5

Based on table 2, which is related to the confusion matrix of prediction results, TP =5, FP = 23,
TN =893, FN = 0, Total data = 258. The calculation results are obtained from table 3.

Table 3. Precision, recall, and f1-score

Precision Recall fl-score
Negative  0.97 1.00 0.99
Positive 1.00 0.18 0.30

The performance generated by the random forest algorithm provides considerable accuracy,
which is 97.50%, indicating that this model can classify data has a very good indication, and produces
precision on Label 0 (negative comments) of 97% and recall of 100%, the results obtained are very
high, and F1 score of 99%, indicating a high balance of precision and Recall. Meanwhile for precision
on Label 1 (Positive comments) of 100% and recall of 18% and the result for f1-score is 30%.

4. DISCUSSIONS

This study analyzed public sentiment towards the handling of stunting cases in Indonesia using
the Random Forest method, which resulted in a classification accuracy of 97%. These results show
that the Random Forest method is very effective in classifying public sentiment based on available
data. The high classification accuracy indicates the model's ability to correctly recognize positive,
negative, and neutral sentiment patterns.

For further development, this research can expand the dataset used to include more variations of
sentiment and data sources, such as social media, news articles, and online discussion forums. In
addition, the use of more advanced natural language processing technigues, such as word embeddings
and deep learning, can improve the model's accuracy and understanding of sentence context. Future
research could also explore the influence of demographic and geographic factors on public sentiment,
as well as analyze changes in sentiment over time to gain deeper insights into public perceptions of
stunting in Indonesia.

5. CONCLUSION

This study shows that public sentiment towards the handling of stunting cases in Indonesia can
be divided into positive and negative based on the analysis of 4601 comments from Twitter social
media. The results show that positive responses include the view that the handling of stunting has
succeeded in reducing stunting rates, providing balanced nutrition to children, and potentially
improving the general welfare of society. On the other hand, negative responses include
dissatisfaction with the effectiveness of stunting handling, the existence of unresolved social
inequalities, and the lack of effort from the government in handling stunting cases in the community.

This research continued with the classification of comment data based on sentiment using TF-
IDF feature extraction. This method is important because it converts text into a numerical vector
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representation, where the TF-IDF weight of each word gives an idea of the importance of the word
in determining positive or negative sentiment. Through this classification, it is possible to identify
and categorize the sentiments present in the text data, enabling a deeper understanding of the public's
views on stunting in Indonesia.

We performed sentiment analysis using random forest algorithm and achieved about 97.5%
accuracy. We would recommend you try using some other machine learning algorithms, such as
LSTM or KNN, and see if there are possibilities to get better results.
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