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Abstract. Stunting has become a global concern. The incidence of stunting in the world 

contributes to 15% of under-five mortality, with 55 million children losing their health, and 
it is estimated to reduce the country’s GDP level by up to 7%. In Indonesia, the incidence of 

stunting has become one of the main health problems that need to be solved immediately. 

Malang Regency is one of the districts in East Java Province that has received the spotlight 

regarding this problem. This research examined the risk factors of stunting in Malang Regency 

through Geographically Weighted Regression (GWR). GWR was carried out to calculate the 

correlation between predetermined demographic, health, and economic variables, which were 

assumed to influence risk factors of stunting. GWR allocation and model examinations are 
important in understanding risk factors of stunting in the study of disease transmission in the 

investigation zone. Based on GWR analysis, the research shows that only four (4) sub-variables 

were significant: the number of poor people, level of education, number of health facilities, 
and access to health facilities. We also found that Lawang, Gondanglegi, and Turen districts 

have high-risk areas to stunting. Therefore, within this study that correlates to government 

policy to decrease or eliminate stunting incidents, districts belonging to the high-risk class 

should be prioritized or concerned. Moreover, based on LISA, some districts are affected by 

the risk factors of stunting from the surrounding districts with higher stunting potential value 

such as Gondanglegi and Pagelaran Districts.

Keywords: Stunting, Spatial, Geographic Information System, Geographically Weighted 
Regression.

1.  Introduction

Stunting has become a global concern. 

The incidence of stunting in the world 

contributes to 15% of under-five mortality, 
with 55 million children losing their health 

(Bhutta, 2013), and it was estimated to 

reduce a country’s GDP level by 7% (Galasso 

and Wagstaff, 2018). Stunting is a chronic 

nutritional problem in children under five, 
characterized by shorter height than other 

children their age. Children who suffer 

from stunting will be more susceptible to 

disease, and as adults, they are at risk of 

degenerative diseases (Indonesian Ministry 

of Health, 2017). Although the incidence 

of stunting has decreased in Indonesia, the 

incidence of stunting is still relatively high 

at 30% (Riskesdas, 2018); the prevalence of 

stunting is above the threshold set by WHO 

of 20% (WHO, 2014).

In the global context, various endeavours 

have been actualized to overcome stunting. 

Thus, the United Nations Sustainable 

Development Goals (SDGs) intend to end 

a wide range of stunting before the end of 

2030. This arrangement could decrease to 
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4% yearly and afterward proposed to reduce 

under-five kids stunted, from 171 million in 
2010 to 100 million toward the finish of 2025. 
Nevertheless, at this diminished rate, the size 

of stunting is anticipated not to reach over 20% 

(127 million) by 2025 (Fanzo, 2018).

Sustainable Development Goals (SDGs) 

is a global sustainable development program 

that aims to prosper the global community and 

conserve nature with 17 main objectives and 

169 targets to be achieved by 2030. SDGs have 

several goals, including eliminating hunger, 

achieving good food and nutrition security, 

and improving sustainable agriculture. The 

target set is to reduce the stunting rate by 20% 

by 2025. This goal is in line with the situation 

in Indonesia, which still has a high prevalence 

of stunting caused by a prolonged lack of 

nutritional intake (Yosza, 2018).

Malang Regency is one of the districts 

in East Java Province that has received the 

spotlight regarding the problem of stunting. It 

is estimated by the local government of Malang 

Regency that there were 30,323 out of a total 

of 154,188 toddlers in Malang Regency who 

are stunted (Plenary Meeting of the Malang 

Regency DPRD, 2018). The stunting rate in 

2018 generated confusion because based on 

data from the Regional People’s Representative 

Assembly (DPRD), since 2017, Malang Regency 

has had no stunting problems considering 

the implementation of the Contraceptive for 

Women at Risk (CONTRA WAR) program 

and the Community-Based Integrated 

Epidemiological Surveillance program 

(SUTERA EMAS). Stunting is associated with 

poverty as its influencing factor. Surprisingly, 
poverty in Malang Regency was reduced from 

11.49% (2016) to 11.04 (2017), but the decreasing 

stunting cases do not follow this.

Since stunting is challenging to solve 

only by examining personal health factors, 

some studies try to find alternative solutions 
from a different perspective by involving 

spatial elements in research. Several previous 

research results showed that Geographical 

Information Systems (GIS) is a valuable tool 

for understanding public health problems in a 

spatial context (Marx et al., 2014). The existing 

studies have demonstrated the significance 
of GIS in planning, examining public health 

issues, specifically stunting cases (Hailu et al., 
2020; Almasi et al., 2019; Fitriangga et al., 2020; 

Fadmi et al., 2018; Pramoedyo et al., 2020). 

Those studies agreed that spatial elements have 

a significant influence in determining stunting 
cases. 

Spatial relationships should be considered 

in the study of stunting based on spatial 

analysis. This refers to a fundamental evaluation 

of geography analysis of the law expressed by 

Tobler “Everything is related with everything 

else, but close things are more related than 

farther things.” (Fotheringham et al., 2003). 

Geographically-Weighted Regression (GWR) 

is one of the spatial techniques that is used 

to analyse the spatial relationship. Weight in 

GWR can illustrate the proximity of affiliations 
amongst domains/areas. The correctness of 

weighting is essential due to the weighting 

value performing the geographical orientation 

of data (Yrigoyen et al., 2006). 

This research aims to conduct a spatial 

analysis of risk factors of stunting in Malang 

Regency using the Geographic Information 

System (GIS). The urgency of this research 

was carried out to ensure data validation on 

the incidence of stunting in Malang Regency, 

which will have implications for the handling 

and reduction of risk factors of stunting in 

Malang Regency. Apart from the GIS method, 

this study employed the Geographically-

Weighed Regression (GWR) technique. The 

results of this study can also be used for early 

detection of the distribution of stunting areas 

in Malang Regency. Having instruments for 

early detection of stunting will make it easier 

to precisely control and reduce stunting rates 

based on the specific variables that have the 
most influence on the target area.

2.  Research Method

2.1. Study area

This research was conducted in Malang 

Regency, East Java Province. Malang Regency 

is located in the southern part of East Java 
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Province which is the easternmost part of Java 

Island. This research data was taken from 33 

sub-districts, namely Donomulyo, Kalipare, 

Pagak, Bantur, Gedangan, Sumbermanjing 

Wetan, Dampit, Tirtoyudo, Ampelgading, 

Poncokusumo, Wajak, Turen, Bululawang, 

Gondanglegi, Performances, Kepanjen, 

Sumberpucung, Kromengan, Ngajum, 

Wonosari , Wagir, Pakisaji, Tajinan, Tumpang, 

Pakis, Jabung, Lawang, Singosari, Karangploso, 

Dau, Pujon, Ngantang, and Kasembon (See 

Figure 1).

The area of Malang Regency is 3,530.65 

km2. Malang Regency is the second largest 

district in East Java Province after Banyuwangi 

Regency and is the second most populous 

district in East Java Province after Surabaya 

City. The population of Malang Regency in 

2019 was 2,606.20 thousand people. Singosari 

sub-district is the sub-district with the largest 

population, but Pakis sub-district is the sub-

district with the highest population density. 

The number of poor people in 2019 was 246,600 

people or 9.47%(Statistics Indonesia, 2020).

The number of stunting toddlers in Malang 

Regency in 2019 was 18,388 toddlers consisting 

of short toddlers and very short toddlers. The 

number of stunting toddlers is divided into 33 

sub-districts where the highest is Turen sub-

district, followed by Pujon, then Gondanglegi 

(Government of Malang Regency, 2019a; 

Malang Health Department, 2019). Malang 

Regency has 39 public health centers, there are 

22 hospitals, 83 medical clinics, 2,842 integrated 

service posts, and 337 village maternity 

cottages(Statistics Indonesia, 2020).

In Malang Regency there are 1,384 

Kindergartens, 1,489 Elementary Schools, 

535 Junior High Schools, and 289 Senior 

High Schools. In 2019, the Elementary School 

Participation Rate was 99.48%, the Junior High 

School Participation Rate was 87.39%, and the 

Senior High School Participation Rate was 

53.39 percent. Thus, there are still many young 

people in Malang Regency who only graduate 

from Junior High School(Statistics Indonesia, 

2020).

Data from the Office of the Ministry of 
Religion shows that in 2019 the population of 

Malang Regency was mostly married at the 

age of 21-30 years. However, there are still 

many people who get married at a young age 

or under 19 years old. A total of 255 men and 

354 women were married under the age of 19( 

Government of Malang Regency, 2019b).

Figure 1. Malang Regency Map
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2.2. Data and pre-processing

Data for the GWR analysis is prepared 

using the compilation of secondary data from 

the Central Bureau of Statistics, Health Service 

Office, Planning and Development Agencies, 
and Social Service of Malang Regency. For 

analysis, the statistical data obtained from 

the governments were then to be transformed 

into spatial data with shapefile (shp) format, 
geometric form in the form of administrative 

polygons that collected from the Indonesian 

Geospatial Information Agency (BIG), all of 

which were for later processing in the GIS 

Software through Open Geoda and ArcGIS 

10.7.1. 

2.3. Research framework

This research was conducted based on 

the quantitative method using GWR analysis 

techniques combined with regression 

analysis (Figure 2). GWR technique was used 

to examine the spatial relationship, while 

regression analysis was employed to explore 

the risk factor of stunting. Spatial regression 

analysis (GWR) is one of the statistical 

methods used to determine the relationship 

between the dependent and independent 

variables by considering space or location. 

The independent variable in this study is 

the number of stunting incidences. The 

dependent variables that will be used in this 

study are demography, health, and economy. 

Measurements were based on conditions, 

Rate of Participation, and Density. 

The research framework consists of five 
steps (Figure 2): (1) literature review to define 
variables and sub-variables, (2) validate the 

selected variables by factor analysis, (3) the 

analysis of risk factors of stunting using a 

regression model, (4) Lagrange Multiplier 

(LM) test for to select the spatial regression 

model, and (5) Local Indicator Spatial 

Autocorrelation (LISA) analysis to identify 

the relationship between an observation 

location to another observation location (Lee 

and Wong, 2001). 

The regression model is a statistical 

method for estimating model parameters 

formed by linking responses and predictors 

(Drapper & Smith, 1992). Classical regression 

modeling is used to determine the relationship 

between predictor variables and the incidence 

of stunting. The existence of spatial effects 

is common from one region to another. The 

observed response variables are related to 

the results of observations in different areas, 

especially those close to each other. A spatial 

relationship in the response variable will 

cause the estimation to be incorrect because 

the assumption of random errors is violated. 

Spatial dependencies analysis is needed to 

determine the types of spatial regression 

(GWR) to solve the problem. 

The determination of the use of the LM-

lag and LM-error models can be seen from 

the probability value of the LM test results. If 

the probability value is significant in the LM-
lag, then it is continued in the form of spatial 

lag model or spatial autoregressive model 

(SAR), and if the significant value is on the 
LM-error, it is continued in the spatial error 

model (SEM). However, if the probability 

value of LM-Lag and LM-Error shows a 

significant value, it is followed by looking at 
the Robust value. If the robust value on the 

LM-Lag is significant, then the SAR model 
will be selected, and if the robust value at the 

LM-Error is significant, then the SEM model 
will be selected. If the robust value in both 

models of LM-Lag and LM-Error values is 

significant but does not have a significant 
robust value, then the researchers proceed 

to SAR because LM-Lag identifies the model 
according to the dependency of the lag or 

error. If the values are not significant for 
the two probability values, then the model 

chosen is classical modeling without any 

spatial influence in the regression model.
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Figure 2. Research framework

3.  Results

3.1.  The selection of research variable and 

sub-variables

Different from previous GWR stunting 

research in which the research variables had 

been justified by themselves, this research 
looked for the appropriate variables and 

sub-variables by the reviewed publication 

of stunting articles on Google Search Engine 

based on papers published in the last five 

years—from 2015 to 2020—until 151 papers 

were finally found on stunting and the 
environment. The papers were analyzed, 

focusing on keywords and paper abstracts 

in determining research variables until 

32 related articles were found. At the end 

of research variables and sub-variables 

selection, the researchers determined 4 

variables with 12 sub-variables, which can be 

seen in Table 1.
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Table 1. Research variables and sub-variables

Variable Sub-variable

Stunting Number of stunting cases per district

Demographics Population density per district

Education level per district

Early marriage rates per district

Health Number of health facilities per district

Number of health workers per district

Access to health facilities per district

Availability of clean water and sanitation per district

Number of baby health services per district

Economics Income per district

Percentage of poor people per district

Rice for prosperity program

3.2. Factor Analysis

Factor analysis was conducted using 

Statistical Package for the Social Science 

(SPSS) to determine which variables or 

sub-variables are suitable for inclusion in 

regression analysis. In factor analysis, the 

variables or sub-variables being analysed 

must have sufficiently correlated data 
matrices, so that factor analysis can be carried 

out to assess the correlation. In this test, all 

variables or sub-variables were analysed to 

determine which variables or sub-variables 

can be processed further and which variables 

or sub-variables need to be eliminated. Each 

variable or sub-variables must have an MSA 

value > 0.5 to be processed further in this test. 

If there is a variable or sub-variables with 

MSA value less than 0.5, then the variable 

or sub-variables should be eliminated for 

the subsequent analysis. The following are 

the results of the MSA test on stunting sub-

variables in Malang Regency. Based on Table 

2, it can be seen that there is a sub-variable 

having an MSA value < 0.5, namely the rice 

for prosperity program per recipient district. 

Therefore, this sub-variable needs to be 

excluded, and the rest of sub-variables can be 

analysed further.

Table 2. Value of MSA I – Research Variables

No. Variable MSA Value Description

1. Population density per district 0.658 Valid

2. Education level per district 0.804 Valid

3. Early marriage rates per district 0.785 Valid

4. Number of health facilities per district 0.946 Valid

5. Number of health workers per district 0.830 Valid

6. Access to health facilities per district 0.505 Valid

7. Availability of clean water 0.865 Valid

8. Availability of sanitation per district 0.938 Valid

9. Number of baby health services per district 0.900 Valid

10. Proportion of poor people per district 0.804 Valid

11. Rice for prosperity program 0.145 Invalid
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3.3. Classical Regression Model

The classical regression model is used to 

determine the relationship between predictor 

variables and the incidence of stunting. In the 

classical regression model test, the component 

that is considered to decide which dependent 

variable can be used in the next statistical 

analysis stage is the Probability value (P-Value). 

From the general formulation, if the test for the 

dependent variable in the statistical method has a 

P-value < 0.05, this indicates that the variable has 

an influence on the independent variable. Then, 
the coefficient of the selected variables will be 
used in equation. The coefficient is the multiplier 
in an equation expression. In this classical 

regression model, the stunting incident variable 

was selected as the independent variable (Y), 

while the three variables (demography, health, 

economy) had a role as the dependent variable 

with ten sub-variables, namely: X1 = population 

density; X2 = education level; X3 = early marriage; 

X4 = number of health facilities; X5 = number of 

health workers; X6 = access to health facilities; X7 

= clean water coverage; X8 = sanitary coverage; 

X9 = baby health services coverage; X10 = poor 

people.

Table 3 presents the results of the classical 

regression model testing for the correlation 

independent and dependent variables of risk 

factor of stunting in Malang Regency. Based on 

the classical regression test, the result shows that 

of the 10 sub-variables that affect the incidence 

of stunting, there are 4 significant sub-variables 
with a probability value of < 0.05, namely the sub-

variables of education level, number of health 

facilities, access to health facilities, and the poor 

people.  Based on Table 3, the classical regression 

equation is expressed in the Equation 1.y𝑖 = −150.492 – 9.77869 𝑋2 (education level) + 14.2 587 𝑋4 (n umber of health f acilities) –  14. 3507 𝑋6(access to health f acilities) + 2 0.4708 𝑋10(poor people)                                                     (1)

The classical regression model (See Equation 

1) can be interpreted that—if other factors are 

considered constant—when the level of education 

(X2) increases by 1 unit, the predicted value of 

stunting incidence will decrease 9.77869. Then, 

when the number of health facilities (X4) increases 

by 1 unit, the predicted value of the incidence of 

stunting will decrease. The increasing number of 

health facilities has a value of 14.2587 which can 

be interpreted that the presence of health facilities 

can record the incidence of stunting. In addition, 

when access to health facilities (X6) increases by 

1 unit, the predicted value of the incidence of 

stunting will decrease by 14.3507, and when the 

number of poor people (X10) increases by 1 unit, 

it will be predicted to increase the incidence of 

stunting by 20.4708.

Table 3. Classical Regression Results for the Risk factor of Stunting

Sub Variable Coefficient P-Value

Constant -150.492 0.49616

Population density 0.0170134 0.102592

Education level -9.77869 0.00449

Early marriage 1.9632 0.58901

Number of health facilities 14.2587 0.00149

Number of health workers 5.31175 0.23713

Access to health facilities -14.3057 0.03171

Clean water coverage -0.0307446 0.06369

Sanitary coverage 0.00346745 0.76523

Baby health services coverage 0.317228 0.62774

Poor people 20.4708 0.00477

R2 = 0.671565
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3.4. Spatial Dependencies

The test was conducted to determine 

the existence of spatial dependencies for 

the possibility of running the GWR model, 

namely the Moran’s I test statistic and LM test. 

Similar to the classical regression model, the 

component considered to decide the type of 

spatial dependencies used in the GWR stage is 

the Probability value (P-Value). If the test for 

the model has a P-value <0.05, this indicates 

that the type of spatial dependencies has a 

significant model to be selected in GWR. The 
test results are attached in Table 4.

Table 4. Spatial Dependency Test Results

Test P-Value

Moran’s I (error) 0.23757

Lagrange Multiplier (lag) 0.73124

Robust LM (lag) 0.14586

Robust LM (error) 0.03326

Lagrange Multiplier (SARMA) 0.09776

Based on Table 4, it is known that the 𝑝-value of Moran’s is not significant at 𝛼 = 

0.05, which means that there is no spatial 

dependency. Also, in the Lagrange Multiplier 

test, none of the 𝑝 - values are significant, which 
means that there is no spatial dependence on 

the lag value. However, only one significant 
error value is the Robust LM (error) value 

with a probability value of 0.03326. Thus, the 

GWR model of the risk factor of stunting can be 

implemented for Malang Regency is the Spatial 

Error Model.

3.5. Spatial Error Model (SEM)

After the spatial dependency test was 

carried out, producing a suitable model to 

predict the risk factor of stunting in the study 

area, the output results from SEM modelling 

of each sub-variable value are expressed in 

Table 5. Like the classical regression model, 

the component that is considered to decide 

the dependent variable used in the subsequent 

statistical analysis stage is the Probability value 

(P-Value). From the general formulation, if the 

test for the dependent variable in the statistical 

method has a P-value <0.05, this indicates 

that the variable influences the independent 
variable. Based on the GeoDa output results 

in Table 5, the SEM results show a spatial 

dependence on the error where the four sub-

variables have a significant probability value 
(Equation 2). 

Table 5. SEM output results

Sub-variable Coefficient P-Value

Constant 226.83 0.07853

Education level -7.00009 0.00845

Number of health facilities 17.1394 0.00000

Access to health facilities -13.1362 0.00040

Poor people 14.6186 0.00919

Lambda -0.284981 0.24922

R2 = 0.486654

y𝑖  = 226.83 – 7.00009 𝑋2 (education 

level) + 17.1394 𝑋4 (number of health 

facilities) – 13.1362 𝑋6 (access to 

health facilities) + 14.6186 𝑋10 (poor 

people) + ui                                                                  (2)

where :

u
i
  = 

yi = Number of Stunting Cases in District i

ui = The spatial residual of District i

wij = Spatial weights / weights matrixɛi = Residual from district I 

This study employed the simplest method 

in the classification, using the natural breaks 
method by sorting stunting categories based 

on the SEM value equation into three groups 

(high, medium, and low) to visualize the results 

(Figure 3). 

Based on Spatial Dependencies test, the 

selected Spatial Regression Model was Spatial 

Error Model (SEM). The SEM model (See 

Equation 2) can be interpreted that the effect 

of the level of education in Malang Regency is 

the same for each district in Malang Regency 

with an elasticity of -7.00009. If other factors are 

considered constant, when the value of the level 

of education in a district increases by 1 unit, the 

stunting value will decrease by 7.00009 units.
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The effect of the number of health facilities 

on stunting has a positive coefficient of 17.1394 
which means that if other factors are considered 

constant, when the number of health facilities 

in a district increases by 1 unit, the stunting 

value will increase by 17.1394 units. This is 

because the more the number of health facilities 

that exists, the more cases of stunting will be 

recorded.

The effect of access to health facilities on 

stunting is the same for each district in Malang 

Regency with an elasticity of -13.1362. It means 

that if other factors are considered constant, 

when the value of access to health facilities in 

a district increases by 1 unit, the stunting value 

will decrease by 13.1362 units. This is because, 

the farther the access to health facilities in 

a district, the lower the rate of recording of 

stunting cases will be. This is likely due to 

the lack of public interest in checking their 

children’s condition due to the distance to 

health facilities.

Meanwhile, the effect of the number of 

poor people on stunting is the same for each 

district in Malang Regency with an elasticity of 

14.6186. If other factors are considered constant, 

when the value of the number of poor people in 

a district increases by 1 unit, the stunting value 

will increase by 14.6186 units. Furthermore, the 

values of significant variables in each district 
in Malang Regency are entered into the Spatial 

Error Model regression equation.

From the spatial distribution of risk classes 

regarding the incidence of stunting in Malang 

Regency (See Figure 3), the following results 

were obtained: (1) he Low risk factor of stunting 

are located in Karangploso, Ampelgading, 

Gedangan, Wonosari, Kalipare, Wagir, 

Dampit, Singosari, Bululawang, Pakis, Bantur, 

Dau, Wajak, Poncokusumo, Kromengan, 

Donomulyo, Pagak, Ngajum, Jabung, and 

Tajinan district; (2) the Moderate risk factor 

of stunting are located in Pujon, Ngantang, 

Kasembon, Pakisaji, Kepanjen, Tumpang, 

Sumberpucung, Pagelaran,  Tirtoyudo and  

Sumbermanjingwetan district; (3) the high-

risk factor of stunting are located in Lawang, 

Gondanglegi and Turen district.

Figure 3. The Risk Factor Class of Stunting in Malang Regency with four selected variables from the classical 

regression tests (poor population, education level, number of health facilities, and access to health facilities)
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3.6. Local Indicator Spatial Autocorrelation 

(LISA)

The output of the district-level stunting 

risk will be the input for assessing the spatial 

relationship related to the influence of the 
surrounding environment from a dominant 

characteristic area in a case, i.e. the risk factor 

of stunting (Figure 4). The LISA processing was 

carried out again in the OpenGeoDa software. 

The next step of exploring risk factors of 

stunting in Malang regency was conducting 

spatial autocorrelation. Spatial autocorrelation 

predicts the correlation between the observed 

values related to the spatial location of the same 

variable. The existence of spatial autocorrelation 

indicates a relationship between the attribute 

values of a location and the attribute values 

at adjacent or neighboring locations. In this 

study, the presence or absence of spatial 

autocorrelation was determined using the 

Local Indicator Spatial Autocorrelation (LISA). 

LISA was used to determine the local spatial 

autocorrelation of the stunting risk value in 

each district of Malang Regency.

Figure 4 can be interpreted that based 

on the LISA study, 2 spatial autocorrelation 

patterns have been produced: High-High and 

Low-High. Furthermore, it can be interpreted 

that districts included in the High-High 

category (dark red colour) have high potential 

for stunting which can affect the surrounding 

districts. Based on the examination, two areas 

have been obtained, namely, Gondanglegi and 

Pagelaran district. Meanwhile, for the Low-

High pattern (light blue color), these districts 

are at risk of being affected by stunting from 

the surrounding districts in which potential 

stunting value is relatively higher. So the risky 

ones that can increase the stunting rate here are 

Bululawang and Dampit districts.

Figure 4. LISA Risk Factor of Stunting in Districts in Malang Regency
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4. Discussion

This study demonstrates that GWR can 

predict the incidents of stunting with spatial 

approach.  Some similar approach has been 

demonstrated by previous studies such as 

Muche et al. (2021), Alam et al. (2021), Almasi 

et al. (2019), and Menon et al. (2018). The 

application in stunting analysis in Indonesia 

also has been conducted by Alam et al. 

(2021). However, this study implements more 

complex variables, including the number of 

poor people, level of education, number of 

health facilities, and access to health facilities 

that have been validated by linear regression. 

This analysis is important to present the 

variation of stunting cases based on the 

characteristics of geographic location Muche et 

al. (2021). Furthermore, knowing the forecasts 

of primary components from a public health 

case and the predictions of the affected places 

would help decision-makers design effective 

and efficient policies.
The finding of this study’s use of the 

GWR method to determine the risk of stunting 

factors in Malang Regency will be used to 

set priorities for dealing with specific factors, 
such as education level, number of health 

facilities, access to health facilities, and the 

poor, in Indonesian locations with a high risk 

of stunting. Districts of Lawang, Turen, and 

Gondanglegi.

Furthermore, to decrease stunting events 

in Malang Regency, handling regions that 

become epicentre that have an enormous 

impact on the spread of stunting risk and 

locations most sensitive to receiving stunting 

risks must be secured. For example, the LISA 

technique identified two places prone to 
stunting risk transmission: Gondanglegi and 

Pagelaran, which are epicentres projected to 

impact the spread of stunting occurrences to 

the surrounding area. Bululawang and Dampit, 

on the other hand, are particularly vulnerable 

to the effects of nearby high stunting areas.

5. Conclusion

GWR is able to understand risk factors of 

stunting in the study of disease transmission in 

the investigation zone. Based on GWR method 

in examining the risk factors of stunting, the 

research findings expressed that from the 
classical regression test, only four (4) significant 
sub-variables were obtained: the number of 

poor people, level of education, number of 

health facilities, and access to health facilities. 

Furthermore, according to GWR, the districs 

in Malang regency that have high-risk factors 

of stunting cases are Lawang, Gondanglegi, 

and Turen district. Therefore, within this 

study that correlates to government policy 

to decrease or eliminate stunting incidents, 

districts belonging to the high-risk class should 

be prioritized or concerned. Based on LISA 

study, two spatial autocorrelation patterns 

have been produced, namely High-High and 

Low-High. It can be interpreted that districts 

belonging in the High-High category have a 

high potential for stunting which can affect the 

surrounding districts, in this case, Gondanglegi 

and Pagelaran district. Meanwhile, for the 

Low-High pattern, these districts are at risk of 

being affected by risk factor of stunting from 

the surrounding districts with higher stunting 

potential value. As a result, the districts prone 

to increased stunting rate are Bululawang 

and Dampit districts. Finally, based on GWR 

analysis of risk factors of stunting in Malang 

regency, the local government should prioritize 

eliminating the case of stunting in Lawang, 

Gondanglegi, Pagelaran, and Turen district.
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