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 Stunting is one of the chronic nutritional problems that remains a major 
concern in Indonesia, particularly in North Sumatra Province. This 
condition occurs due to prolonged nutritional deficiencies that affect 
children’s physical growth and cognitive development. The National 
Population and Family Planning Agency (BKKBN) of North Sumatra 
plays an essential role in monitoring and reducing stunting rates. 
However, the prediction methods currently used are still conventional 
and have not utilized modern predictive technologies. As a result, the 
forecasting accuracy is often low because stunting data tends to be 
fluctuating and influenced by various dynamic factors. This study aims 
to apply the Fuzzy Time Series (FTS) method to predict the increase in 
stunting cases at BKKBN North Sumatra. The FTS method is selected 
because it can handle data uncertainty and non-linear patterns, making 
it more effective in recognizing trends in stunting cases over time. The 
data used in this study were obtained from BKKBN North Sumatra, 
consisting of the number of stunting cases in 2023 and 2024 across 33 
districts and cities. The research stages include data collection, 
fuzzification, fuzzy relation formation, defuzzification, and the 
implementation of the results into a web-based application using PHP 
programming and MySQL as the database. The results show that the 
Fuzzy Time Series method can effectively predict the upward and 
downward trends of stunting cases, where 16 districts/cities experienced 
an increase and 17 districts/cities experienced a decrease in stunting 
numbers for the following year. The developed system helps BKKBN 
analyze data more quickly, accurately, and efficiently. Therefore, the 
application of the Fuzzy Time Series method proves to be effective as a 
decision-support tool for planning prevention and mitigation programs 
for stunting in North Sumatra. 
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1. Introduction  
The National Population and Family Planning Agency (BKKBN) continues to encounter significant 
challenges in predicting stunting rates in Indonesia, particularly in North Sumatra, where stunting 
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persists as a serious public health issue. Stunting, which results from chronic malnutrition beginning 
during pregnancy until a child reaches two years of age, is influenced by complex and interrelated 
determinants. These factors include socioeconomic vulnerabilities, limited maternal nutritional 
literacy, suboptimal parenting practices, inadequate sanitation, and unequal access to quality health 
services. Previous studies have shown that low maternal awareness and limited understanding of 
nutrition significantly contribute to stunting prevalence in several regions of Indonesia (Adhyka et al., 
2023; Noviaming et al., 2022). This complexity underscores the need for robust predictive models 
capable of capturing multidimensional variations in stunting-related data. In North Sumatra, BKKBN 
still relies heavily on conventional monitoring and delayed reporting mechanisms, leading to 
difficulties in timely policy formulation. Without accurate and responsive forecasting tools, 
interventions may fail to effectively target vulnerable populations or address high-risk areas. Therefore, 
improving predictive accuracy is crucial for strengthening efforts to reduce stunting prevalence and 
enhancing public health planning across the province (Haganta et al., 2024). 

To date, stunting prediction methods used by BKKBN and related institutions have primarily 
employed traditional analytical approaches such as linear regression and trend averaging. Although 
these methods are convenient and widely understood, they are limited by their assumption that data 
patterns remain linear, stable, and predictable over time. In reality, stunting data fluctuates due to 
external pressures such as shifting economic conditions, changing food security levels, evolving public 
health behavior, and variations in sanitation and environmental quality. These dynamic elements 
make traditional models insufficient for capturing nonlinear characteristics inherent in real-world 
public health data. Furthermore, delays in data collection, inconsistent documentation across districts, 
and limited adoption of digital technologies complicate the accuracy of traditional forecasts (Kesuma 
et al., 2021; Nurliana Nasution et al., 2023). As a result, forecasting outcomes often lack precision, 
reducing their usefulness for early intervention and resource allocation. This highlights the urgent 
need for modern prediction techniques capable of adapting to uncertain and rapidly changing datasets. 
Such tools are essential for improving evidence-based decision-making and enhancing the 
effectiveness of stunting reduction programs in North Sumatra and other regions (Sari, 2021). 

A growing body of research has demonstrated that the Fuzzy Time Series (FTS) method is 
highly effective for forecasting datasets characterized by uncertainty, nonlinear behavior, and 
fluctuating trends. For example, Hamdani et al. (2020) successfully applied the FTS method to predict 
web-based sales at CV. AGVA with high accuracy, emphasizing the method’s capability in modeling 
dynamic commercial data. Another study by Mubarak et al. (2020) showed that FTS could predict fish 
catch volumes with an accuracy of 82.83%, a domain known for extreme variability due to 
environmental factors. In the context of meteorology, Aliana et al. (2021) used FTS logic to model 
rainfall in Bandung, achieving an accuracy of 96.15%. The Lee Model of FTS has also been applied 
effectively to pharmaceutical forecasting, where it predicted antibiotic drug sales with an accuracy of 
84.86% (Listyaning Pangestu et al., 2024). Additionally, an average-based FTS model was able to 
accurately predict the development of COVID-19 confirmed cases with 89.50% accuracy (Wuryanto et 
al., 2021). These findings collectively highlight the robustness, flexibility, and reliability of FTS across 
various forecasting contexts, demonstrating its suitability for application in complex public health 
prediction scenarios such as stunting. 

Given its demonstrated performance across multiple fields, the Fuzzy Time Series method 
offers a promising solution for improving stunting prediction accuracy at BKKBN. Unlike traditional 
statistical models, FTS does not depend on linearity assumptions and is inherently designed to capture 
uncertainty and dynamic changes within time-dependent data. This makes FTS particularly suitable 
for analyzing stunting-related indicators that fluctuate due to shifts in economic stability, maternal 
behavior, sanitation improvements, and healthcare accessibility. By utilizing fuzzy sets and linguistic 
variables, FTS can interpret data patterns that are imprecise or incomplete—conditions commonly 
encountered in public health datasets (Mukhlisin et al., 2019). The adoption of FTS could significantly 
enhance BKKBN’s ability to detect early warning signals of stunting surges, optimize resource 
planning, and respond more effectively to social and environmental changes. Furthermore, integrating 
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FTS into digital forecasting platforms, as demonstrated in various information system applications 
(Ramadhan et al., 2023; Saputra et al., 2023), can support real-time monitoring and improve the 
accessibility of prediction results for policymakers. Thus, the incorporation of FTS represents a 
strategic step toward modernizing stunting prediction frameworks and enhancing evidence-based 
policymaking within Indonesia’s public health system. 
 
2. Research Methodolgy 
a. Metode Fuzzy Time Series 

The Fuzzy Time Series Method is a data prediction method that uses basic fuzzy principles 
developed by L. Zadeh and then further developed by Song and Chissom in 1993 to solve the problem 
of predicting new student enrollment using time series data. It was then further developed by Chen, 
utilizing arithmetic operations to solve the same problem. 
1) Steps of the Fuzzy Time Series Method 

1. Collect Data 
Take the time series data you want to predict (e.g., stock prices, sales, etc.). 

2. Normalize Data 
Transform the data to fall within the [0, 1] range to simplify calculations. 
Formula: 

Xnorm =
𝑋−𝑋𝑚𝑖𝑛

𝑋𝑚𝑎𝑥−𝑋𝑚𝑖𝑛
…………………………………………………(1) 

3. Create a Fuzzy Set 
-Divide the data into intervals (e.g., low, medium, high). 
-Each interval has a membership function (usually triangular or trapezoidal). 

4. Create a Fuzzy Rule 
-Define the relationship between intervals at time tt and t+1t+1. 
-Example rule: "If low, then medium." 

5. Predict Value 
-Use the fuzzy rule to predict the next value. 
-Example: If the current data is "low," then the next prediction is "medium." 

6. Test Accuracy 
Compare the predicted results with the original data to evaluate accuracy. 

 
b. Data Collection  
 Data collection was conducted at the research site, the National Population and Family 
Planning Agency (BKKBN), with the following stages and steps: 
1. Field Research 
a. Observation 

In this stage, the researcher conducted observations at the BKKBN to obtain stunting data. 
b. Interviews 
 In this stage, the researcher interviewed Mr. Heri Pranata Satria, S.Kom, Head of the North 
Sumatra BKKBN Working Group to obtain unclear data regarding stunting. 

1) What problem does the BKKBN take seriously regarding stunting? 
Answer: The National Population and Family Planning Agency (BKKBN) faces a serious 
problem related to the high rate of stunting (child stunting) in Indonesia. The stunting 
rate in Indonesia remains high, and the BKKBN needs a tool to accurately predict the 
increase in stunting cases. Without accurate predictions, prevention and intervention 
efforts cannot be planned effectively. 

2) What impacts does stunting have? 
Answer: The impact of stunting not only affects children's physical growth but also their 
cognitive development and future productivity. At a macro level, stunting can hamper 
economic growth and increase the national health burden. Without accurate predictions 
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of the increasing trend in stunting, prevention and intervention efforts undertaken by the 
National Population and Family Planning Board (BKKBN) will be less effective. 

3) Does the BKKBN not use calculations to predict stunting? 
Answer: The BKKBN does not use calculations because stunting data is often incomplete 
or fluctuates, making it difficult to predict using the usual method of simply looking at 
previous periods. Therefore, a method capable of addressing this uncertainty is needed. 

4) What data can be obtained from the BKKBN to predict stunting management? 
Answer: Data can be obtained from the BKKBN, specifically from stunting survey and 
monitoring data conducted by the BKKBN. This data includes information on stunting 
prevalence, nutritional status, and social and economic factors that influence stunting. 

5) How can we identify problems from the data obtained and the need for a method? 
Answer: To identify problems from the data obtained and the need for a method, 
researchers can analyze historical data. Researchers can identify stunting trends and 
patterns and determine the need for the FTS method to predict future increases in 
stunting. This method helps the National Population and Family Planning Board (BKKBN) 
plan more targeted and efficient prevention programs. 

6) What Should Be Done When an Estimated Increase in Stunting Is Known? 
Answer: By increasing nutritional interventions, providing education on the importance 
of balanced nutrition, strengthening the stunting monitoring system, and collaborating 
with various parties to address this issue. Stunting predictions also help formulate data-
driven policies, so that resources can be optimally allocated to areas most in need. 

7) What is the estimated number of stunting cases? 
Answer: Knowing the estimated number of stunting cases is essential for early prevention, 
planning effective programs, and evaluating implemented policies. Therefore, the 
application of the FTS method is expected to assist the BKKBN in reducing stunting rates 
and improving the quality of life for future generations. 

8) What can be done to prevent stunting? 
Answer: Prevention that can be done is by knowing the areas or groups at risk, BKKBN 
can carry out early intervention to prevent stunting, predictive data helps in designing 
programs that are targeted and efficient, ensuring that resources (funds, personnel, and 
logistics) are allocated to areas that need them most, and can assess the effectiveness of 
programs that are already running and make improvements if necessary. 

c. Research Data 
In this stage, researchers took several references from previous research and data from the 

research sites to use as samples for this study. The following is data on stunting sufferers: 
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Figure 1. Data on Stunting Sufferers in 2023 
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Figure 2. Data on Stunting Sufferers in 2024 

 
2. Literature Study   
 Literature Study at this stage the researcher uses several references from journals related to the 
research. 
a. Stunting 

Stunting (dwarfism) is a condition characterized by a low body length or height compared 
to age. This condition is measured by a body length or height greater than minus 2 standard deviations 
from the median of the World Health Organization (WHO) child development standard. Stunting in 
infants is a chronic nutritional problem caused by various factors, such as socioeconomic conditions, 
maternal nutrition during pregnancy, illness in stunting, and inadequate nutrient intake in stunting. 
If stunted, children will face difficulties in achieving maximum physical and cognitive growth in the 
future, are susceptible to disease, and are at risk of reduced productivity. Broadly speaking, stunting 
can limit economic development, increase poverty, and widen inequality. 

Stunting is a nutritional problem that threatens the quality of life of the nation's future generations. 
Stunting is a process of chronic malnutrition that has short-term impacts in the form of stunted growth 
and long-term impacts in the form of low productivity in young adulthood and the risk of developing 
degenerative diseases. 

PHP is a component of the PHP Hypertext Preprocessor. PHP is a type of scripting language used 
to build applications for the web and connect them to servers. PHP is a language that uses HTML add-
ons to build applications that make maximum use of data and data. 

 
3. Results and Discussion  
 The following are the challenges faced by the National Population and Family Planning Board 

(BKKBN) in determining or estimating the increase in stunting: 
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1. Stunting data is often non-linear and influenced by numerous economic, social, and 
environmental factors. This makes accurate predictions difficult. 

2. The BKKBN still relies on classical statistical methods (such as regression), which lack 
flexibility in handling uncertain data patterns. 

3. Stunting is influenced by various factors, such as maternal nutrition, parenting patterns, 
sanitation, and access to healthcare. These factors can fluctuate and are difficult to predict. 

4. The data used is not always updated in real time, so predictions often do not reflect the most 
recent conditions. 

5. The use of advanced technology for data analysis can still be challenging in some regions, 
including North Sumatra. 

 Obstacles faced by the BKKBN in predicting stunting include: 
1. Data collected from various sources can have different recording methods, leading to 

inconsistencies in analysis. 
2. Delays in Data Processing: Data from the regions often arrives late and is poorly integrated 

with the central system. 
3. Lack of Utilization of AI or More Accurate Predictive Models: The use of more sophisticated 

methods such as Fuzzy Time Series or Machine Learning is still limited. 
4. Social and Cultural Factors: Some regions may be less active in reporting data, or there may 

still be a stigma associated with reporting stunting cases. 
5. Lack of Budget and Resources: Procurement of technology and training of experts for data 

analysis can be a barrier. 
By implementing Fuzzy Time Series, estimates of the increase in stunting become more accurate 

because this method is able to capture data change patterns in a fuzzy manner (not rigid like linear 
regression). It is more accurate than older methods because it considers complex fluctuation patterns. 
It is flexible to changing conditions (e.g., the impact of government programs, changes in consumer 
consumption patterns). It can be applied to unstable data without losing accuracy. The mathematical 
form of the Fuzzy Time Series method is shown below: 

 
Table 1. Stunting Data 

No Regency Total In 2023 Total In 2024 

1 Tapanuli Tengah 25686 21526 
2 Tapanuli Utara 17331 13496 
3 Tapanuli Selatan 23610 11075 
4 Nias 14376 14190 
5 Langkat 37908 28899 
6 Karo 22467 18244 
7 Deli Serdang 69296 42042 
8 Simalungun 37407 24560 
9 Asahan 28746 20783 
10 Labuhanbatu 27240 20751 
11 Dairi 17570 14510 
12 Toba 9814 7012 
13 Mandailing Natal 37654 30609 
14 Nias Selatan 29915 28675 
15 Pakpak Bharat 3516 2775 
16 Humbang Hasundutan 10456 8363 
17 Samosir 8832 5819 
18 Serdang Bedagai 24003 14994 
19 Batu Bara 19061 15229 
20 Padang Lawas Utara 14099 9133 
21 Padang Lawas 20124 14437 
22 Labuhanbatu Selatan 16129 11307 
23 Labuhanbatu Utara 19805 9618 
24 Nias Utara 13338 11804 
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25 Nias Barat 8592 8203 
26 Kota Medan 63450 40486 
27 Kota Pematang Siantar 8641 6517 
28 Kota Sibolga 7118 6265 
29 Kota Tanjung Balai 5574 3487 
30 Kota Binjai 6108 3692 
31 Kota Tebing Tinggi 5329 2988 
32 Kota Padang Sidempuan 12076 6756 
33 Kota Gunungsitoli 10140 7642 

 Max 69296 42042 

 Min 3516 2775 

 
Step 1: Determining the Universe of Discourse (U) 
Universe U is determined based on the range of TOTAL 2023 and TOTAL 2024 data values, then 
calculated using the Sturgest formula: 
Interval = 1+(3,322*LOG10(33)) 
 = 6,044503308 dibulatkan menjadi 6 

1. Nilai minimum (Min) = 2775 

2. Nilai maksimum (Max) = 69296 

3. interval (n) = 6 
So, the interval size is calculated as follows: 
Interval Size = (Max−Min)/Interval 
  = (69,296−2,775)/6 
  =11005 
Step 2: Fuzzify 2023 & 2024 Data 
Each value for 2023 and 2024 is grouped into a fuzzy set based on the universal interval U: 
 To create the interval, take the initial data with the smallest value, 2775, and then add it to 
the resulting Interval Size: 

1. 2775+11005=13780 
2. 13780+11005=24785 
3. 24785+11005=35790 
4. 35790+11005=46795 
5. 46795+11005=57800 
6. 57800+11005=68805 

 
Tabel 2. Interval 

Interval Fuzzy Set Keterangan 

2775 13780 A1 Rentang 2775 hingga 13780 maka A1 
13780 24785 A2 Rentang 13780 hingga 24785 maka A2 
24785 35790 A3 Rentang 24785 hingga 35790 maka A3 
35790 46795 A4 Rentang 35790 hingga 46795 maka A4 
46795 57800 A5 Rentang 46795 hingga 57800 maka A5 
57800 68805 A6 Rentang 57800 hingga 68805 maka A6 

 
Then, fuzzify the TOTAL 2023 and TOTAL 2024 data: 

In Central Tapanuli Regency, the total for 2023 was 25,686, so the data falls within the range 
of 24,785 to 35,790, or A3. The complete results are presented in Table 3. 

 
Tabel 3. Fuzzifikasi (F) 

No Regency 
Total In 

2023 
Total In 

2024 
F 

2023 
F 

2024 

1 Tapanuli Tengah 25686 21526 A3 A2 
2 Tapanuli Utara 17331 13496 A2 A1 



    p-ISSN 2086-7867    e-ISSN 2808-9170 
 

Application of the Fuzzy Time Series (FTS) Method to Estimate the Increase in Stunting at the North 

Sumatra BKKBN (Elisabet Diadora Manurung, et al) 

372 

3 Tapanuli Selatan 23610 11075 A2 A1 
4 Nias 14376 14190 A2 A2 
5 Langkat 37908 28899 A4 A3 
6 Karo 22467 18244 A2 A2 
7 Deli Serdang 69296 42042 A6 A4 
8 Simalungun 37407 24560 A4 A2 
9 Asahan 28746 20783 A3 A2 
10 Labuhanbatu 27240 20751 A3 A2 
11 Dairi 17570 14510 A2 A2 
12 Toba 9814 7012 A1 A1 
13 Mandailing Natal 37654 30609 A4 A3 
14 Nias Selatan 29915 28675 A3 A3 
15 Pakpak Bharat 3516 2775 A1 A1 
16 Humbang Hasundutan 10456 8363 A1 A1 
17 Samosir 8832 5819 A1 A1 
18 Serdang Bedagai 24003 14994 A2 A2 
19 Batu Bara 19061 15229 A2 A2 
20 Padang Lawas Utara 14099 9133 A2 A1 
21 Padang Lawas 20124 14437 A2 A2 
22 Labuhanbatu Selatan 16129 11307 A2 A1 
23 Labuhanbatu Utara 19805 9618 A2 A1 
24 Nias Utara 13338 11804 A1 A1 
25 Nias Barat 8592 8203 A1 A1 
26 Kota Medan 63450 40486 A6 A4 
27 Kota Pematang Siantar 8641 6517 A1 A1 
28 Kota Sibolga 7118 6265 A1 A1 
29 Kota Tanjung Balai 5574 3487 A1 A1 
30 Kota Binjai 6108 3692 A1 A1 
31 Kota Tebing Tinggi 5329 2988 A1 A1 
32 Kota Padang Sidempuan 12076 6756 A1 A1 
33 Kota Gunungsitoli 10140 7642 A1 A1 

 
B. Step 3: Determining Fuzzy Relations 
The fuzzy relations are obtained from the transformation Fuzzy 2023 → Fuzzy 2024. 

 
Tabel 4. Relasi Fuzzy 

No Regency Total In 2023 Total In 2024 
Fuzzy 
2023 

Fuzzy 
2024 

Relasi 
Fuzzy 

1 Tapanuli Tengah 25686 21526 A3 A2 A3->A2 
2 Tapanuli Utara 17331 13496 A2 A1 A2->A1 
3 Tapanuli Selatan 23610 11075 A2 A1 A2->A1 
4 Nias 14376 14190 A2 A2 A2->A2 
5 Langkat 37908 28899 A4 A3 A4->A3 
6 Karo 22467 18244 A2 A2 A2->A2 
7 Deli Serdang 69296 42042 A6 A4 A6->A4 
8 Simalungun 37407 24560 A4 A2 A4->A2 
9 Asahan 28746 20783 A3 A2 A3->A2 
10 Labuhanbatu 27240 20751 A3 A2 A3->A2 
11 Dairi 17570 14510 A2 A2 A2->A2 
12 Toba 9814 7012 A1 A1 A1->A1 
13 Mandailing Natal 37654 30609 A4 A3 A4->A3 
14 Nias Selatan 29915 28675 A3 A3 A3->A3 
15 Pakpak Bharat 3516 2775 A1 A1 A1->A1 
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16 Humbang Hasundutan 10456 8363 A1 A1 A1->A1 
17 Samosir 8832 5819 A1 A1 A1->A1 
18 Serdang Bedagai 24003 14994 A2 A2 A2->A2 
19 Batu Bara 19061 15229 A2 A2 A2->A2 
20 Padang Lawas Utara 14099 9133 A2 A1 A2->A1 
21 Padang Lawas 20124 14437 A2 A2 A2->A2 
22 Labuhanbatu Selatan 16129 11307 A2 A1 A2->A1 
23 Labuhanbatu Utara 19805 9618 A2 A1 A2->A1 
24 Nias Utara 13338 11804 A1 A1 A1->A1 
25 Nias Barat 8592 8203 A1 A1 A1->A1 
26 Kota Medan 63450 40486 A6 A4 A6->A4 
27 Kota Pematang Siantar 8641 6517 A1 A1 A1->A1 
28 Kota Sibolga 7118 6265 A1 A1 A1->A1 
29 Kota Tanjung Balai 5574 3487 A1 A1 A1->A1 
30 Kota Binjai 6108 3692 A1 A1 A1->A1 
31 Kota Tebing Tinggi 5329 2988 A1 A1 A1->A1 
32 Kota Padang Sidempuan 12076 6756 A1 A1 A1->A1 
33 Kota Gunungsitoli 10140 7642 A1 A1 A1->A1 

 
C. Step 4: Defuzzification (2025 Prediction Calculation) 
The prediction is calculated by taking the average interval of the target fuzzy set. 

 
Tabel 5. Defuzzyfikasi 

No Regency Relasi Fuzzy Interval Results 
Fuzzy Time Series 

(Prediction 
Results For 2025) 

Data 
2024 

Estimation 

1 Tapanuli Tengah A3->A2 (13780+24785)/2 19283 21526 Turun 
2 Tapanuli Utara A2->A1 (2775+13780)/2 8278 13496 Turun 
3 Tapanuli Selatan A2->A1 (2775+13780)/2 8278 11075 Turun 
4 Nias A2->A2 (13780+24785)/2 19283 14190 Naik 
5 Langkat A4->A3 (24785+35790)/2 30288 28899 Naik 
6 Karo A2->A2 (13780+24785)/2 19283 18244 Naik 
7 Deli Serdang A6->A4 (35790+46795)/2 41293 42042 Turun 
8 Simalungun A4->A2 (13780+24785)/2 19283 24560 Turun 
9 Asahan A3->A2 (13780+24785)/2 19283 20783 Turun 
10 Labuhanbatu A3->A2 (13780+24785)/2 19283 20751 Turun 
11 Dairi A2->A2 (13780+24785)/2 19283 14510 Naik 
12 Toba A1->A1 (2775+13780)/2 8278 7012 Naik 
13 Mandailing Natal A4->A3 (24785+35790)/2 30288 30609 Turun 
14 Nias Selatan A3->A3 (24785+35790)/2 30288 28675 Naik 
15 Pakpak Bharat A1->A1 (2775+13780)/2 8278 2775 Naik 
16 Humbang 

Hasundutan 
A1->A1 (2775+13780)/2 8278 8363 Turun 

17 Samosir A1->A1 (2775+13780)/2 8278 5819 Naik 
18 Serdang Bedagai A2->A2 (13780+24785)/2 19283 14994 Naik 
19 Batu Bara A2->A2 (13780+24785)/2 19283 15229 Naik 
20 Padang Lawas 

Utara 
A2->A1 (2775+13780)/2 8278 9133 Turun 

21 Padang Lawas A2->A2 (13780+24785)/2 19283 14437 Naik 
22 Labuhanbatu 

Selatan 
A2->A1 (2775+13780)/2 8278 11307 Turun 

23 Labuhanbatu 
Utara 

A2->A1 (2775+13780)/2 8278 9618 Turun 

24 Nias Utara A1->A1 (2775+13780)/2 8278 11804 Turun 
25 Nias Barat A1->A1 (2775+13780)/2 8278 8203 Naik 
26 Kota Medan A6->A4 (35790+46795)/2 41293 40486 Naik 
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27 Kota Pematang 
Siantar 

A1->A1 (2775+13780)/2 8278 6517 Naik 

28 Kota Sibolga A1->A1 (2775+13780)/2 8278 6265 Naik 
29 Kota Tanjung 

Balai 
A1->A1 (2775+13780)/2 8278 3487 Naik 

30 Kota Binjai A1->A1 (2775+13780)/2 8278 3692 Naik 
31 Kota Tebing 

Tinggi 
A1->A1 (2775+13780)/2 8278 2988 Naik 

32 Kota Padang 
Sidempuan 

A1->A1 (2775+13780)/2 8278 6756 Naik 

33 Kota 
Gunungsitoli 

A1->A1 (2775+13780)/2 8278 7642 Naik 

Naik 16 
Turun 17 

 
Table 5 shows the estimated increase in stunting rates in 16 districts and a decrease in 17. Based on 

these estimates, the 16 districts experiencing increases must be able to anticipate stunting needs. 

 

4. Conclusion  
Based on the discussion in the previous chapters, this study concludes that the application of the Fuzzy 
Time Series (FTS) method enables the identification of trends in stunting cases across districts and 
cities in North Sumatra Province for the period 2023–2024, providing a clear overview of stunting 
developments within the region. By utilizing stunting data from two periods, the FTS steps and 
formulas can be systematically implemented to model and predict future stunting figures, 
demonstrating the method’s potential for supporting data-driven decision-making. Furthermore, the 
development of a web-based application successfully integrates the FTS method as a practical tool for 
the North Sumatra BKKBN to estimate increases in stunting cases. For future research, it is 
recommended to include longer time-series data, compare multiple forecasting methods to improve 
prediction accuracy, and enhance the web application with real-time data integration and visualization 
features to support more comprehensive policy planning. 
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