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Abstract
Background: The prevalence of stunted toddler in Indonesia is very high. The study was aimed at analyzing ecologically the factors related to the prevalence
of stunted toddler in Indonesia.

Methods: Ecological analysis was conducted using secondary data from the Ministry of Health of the Republic of Indonesia report in 2018. Apart from the
stunted toddler, 6 other variables analyzed as independent variables were the percentage of households with access to safe drinking water sources,
percentage of households with access to proper sanitation, percentage of households that occupy livable houses, percentage of the population who smoke,
percentage of poor people, and percentage of the population completing basic education. Data were analyzed using a scatter plot.

Results: The results of the study found that 4 variables (the percentage of household with access to a safe drinking water source, the percentage of household
with access to proper sanitation, the percentage of the household that occupy livable houses, and the percentage of the population completing basic
education) had a negative relationship with the prevalence of stunted toddlers in Indonesia. This means that the four variables are protective factors for a
province to have a high prevalence of stunted toddler. Meanwhile, the percentage of poor people was found to be positively correlated with the prevalence of
stunted toddler

Conclusion: It was concluded that the �ve factors were related to the prevalence of stunted toddler in Indonesia.

Introduction
According to the World Health Organization, stunting is a chronic nutritional problem characterized by a height z score for age below minus 2 standard
deviations compared to World Health Organization standards. Globally, around 162 million children under �ve are stunted (World Health Organization, 2015).
In 2019, the World Health Organization stated that 21.3% of all children under 5 years worldwide were stunted (World Health Organization, 2020). Meanwhile,
Indonesia is also noted to have a much higher prevalence of stunting, although it has decreased from year to year. Based on data reported by the World Health
Organization, Indonesia is among the third countries with the highest prevalence in the South-East Asia Regional. The average prevalence of stunting under
�ve in Indonesia in 2005-2017 was 36.4% (Data and Information Center of Ministry of Health of The Republic of Indonesia, 2018). The latest data reported by
the 2018 Indonesia Basic Health Survey, it is noted that the prevalence of stunted toddlers in Indonesia has an average of 30.6% (National Institute of Health
Research and Development of The Indonesia Ministry of Health, 2019).

The harm caused by stunting does not only apply to individuals but has a wider impact on the quality of a society and country. Stunted toddlers will
experience physical growth disorders and cognitive decline (Engidaye et al., 2019). As adults, they will experience decreased productivity and an increased risk
of developing degenerative metabolic disorders (Rolfe et al., 2018). On the other hand, another study found that chronic malnutrition (stunting) is detrimental
to academic performance among school children (Wolde and Belachew, 2019). We can imagine human resources in a country if the prevalence of stunted
toddlers is left without intervention.

Stunting caused by chronic malnutrition is well known. On the other hand, environmental factors were also found to be closely related to the incidence of
stunting. It is informed that the availability of proper drinking water and environmental sanitation play a role as a determinant of stunting (Mkhize and
Sibanda, 2020). Meanwhile, poverty and poor education cannot be separated as the dominant characteristics of households that have stunted toddlers
(Buisman et al., 2019). Based on the background description, the study was aimed at analyzing ecologically the factors related to the prevalence of stunted
toddlers in Indonesia.

Materials And Methods
Study Design

The study was designed using an ecological analysis approach. Ecological studies focus on comparisons between groups, not individuals. The data analyzed
is aggregate data at a certain group or level, which in this study is the provincial level. The variables in an ecological analysis can be aggregate
measurements, environmental measurements, or global measurements (Laksono and Kusrini, 2020). The purpose of the ecological studies is to make
biological inferences about effects on individual risk or to make ecological inferences about effects on groups (Morgenstern, 1995).

Data Source

The study was carried out using secondary data from the 2018 Indonesia Basic Health Survey report and the 2018 Indonesia Health Pro�le report. Both reports
are o�cial products of the Ministry of Health of the Republic of Indonesia. The unit of analysis in this study was the province. All provinces in Indonesia were
analyzed in this study (34 provinces).

Data Analysis

The dependent variable in this study was the prevalence of stunted toddler. The prevalence of stunted toddler was the percentage of children aged 0-59
months with indicators of height per age included in the very short and short categories (National Institute of Health Research and Development of The
Indonesia Ministry of Health, 2019).

On the other hand, there were 6 independent variables analyzed in this study, namely the percentage of households with access to safe drinking water sources,
percentage of households with access to proper sanitation, percentage of households that occupy livable houses, percentage of the population who smoke,
percentage of poor people, and percentage of the population completing basic education.
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Households with access to safe drinking water sources are households with access to drinking water obtained from protected drinking water sources
including tap water, public hydrant, public taps, water terminals, rainwater storage or springs and protected wells, drilling wells/pumps that have a minimum
distance of 10 meters from sewage disposal facilities, waste storage, and garbage collection or disposal sites. Bottled water, water obtained from mobile
vendors, and water from wells or unprotected springs are not included in the criteria for access to safe and clean drinking water (National Institute of Health
Research and Development of The Indonesia Ministry of Health, 2019).

Households with access to proper sanitation are households that have access to proper sanitation, if the sanitation facilities used to meet health
requirements, among others, are equipped with a type of gooseneck or back-shute latrine with a lid and have a septic tank or processing system of wastewater,
and is a defecation facility that is used alone or together (National Institute of Health Research and Development of The Indonesia Ministry of Health, 2019).

Households that occupy livable houses are households that have houses that meet the requirements of safety, building, and the minimum adequacy of
building area and the health of the occupants. The assessment of livable houses is obtained through composite indicators of seven related indicators, namely
access to safe water, access to proper sanitation, su�cient living area (�oor area per capita > 7.2 m2), type of �oor, type of wall, type of roof, and electric
lighting (National Institute of Health Research and Development of The Indonesia Ministry of Health, 2019).

Data analysis was carried out in a bivariate manner using a scatter plot. The linear �t line is used as the basis for determining the relationship between the
prevalence of stunted toddlers and all independent variables. The entire analysis process utilizes SPSS 21 software.

Ethical Approval

The analysis in the study was carried out using secondary data from published o�cial reports. For this reason, ethical clearance is not required in the
implementation of this study.

Results And Discussion
Table 1.    Descriptive statistics variables of the ecological analysis of the prevalence of stunted toddler in Indonesia

Descriptive
Statistics

Prevalence of
stunted
toddler

Percentage of households with
access to safe drinking water

sources

Percentage of households with
access to proper sanitation

Percentage of households
that occupy livable houses

Percentage of the
population who

smoke

Percentage of the population
completing basic education

Percentage
of poor
people

N 34 34 34 34 34 34 34
Mean 30.2618 72.9503 69.0738 93.9035 28.0735 76.7474 10.6076
Median 31.2000 72.8550 68.9450 96.0100 28.1000 77.5550 8.9050
Std.
Deviation

5.30260 9.24939 11.56479 7.91719 2.42516 6.17287 5.70346

Range 25.10 41.53 46.83 41.23 8.50 29.29 23.88
Minimum 17.60 49.37 44.31 58.23 23.50 57.09 3.55
Maximum 42.70 90.90 91.14 99.46 32.00 86.38 27.43

Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Profile

 

Table 1 provides descriptive statistics of the prevalence of stunted toddlers and other variables analyzed in this study. The information presented in Table 2
shows a very high variation between provinces. The lowest prevalence of stunted toddler is 17.60% (Jakarta Province), while the highest prevalence is 42.70%
(East Nusa Tenggara Province).

Figure 1 shows the map of the prevalence of stunted toddler by the province in Indonesia. Based on this spatial information, it can be seen that the prevalence
distribution of stunted toddlers is random. No particular pattern trend was seen. The results of this spatial analysis are different from previous studies that
analyzed the 2017 Indonesian Nutritional Status Monitoring. The results of this study inform the trend of a higher prevalence in Eastern Indonesia (Kusrini and
Laksono, 2020).

Figure 2 is a scatter plot between the prevalence of stunted toddlers versus the percentage of households with access to a safe drinking water source in
Indonesia. It can be seen that the relationship between the two variables shows a negative relationship. This means that the higher the percentage of
households with access to a safe drinking water source in a province, the lower the prevalence of stunted toddler in that province. Ecologically, the percentage
of households with access to a safe drinking water source is a protective factor for a province to have a high prevalence of stunted toddler.

The results of this ecological analysis are in line with the �ndings of a previous study in South Africa. The study was conducted by reviewing 27 articles
between 2010-2019 that reported on the factors in�uencing the nutritional status of children under the age of �ve years. The results of the review show that
poor access to water is one of the determinants of stunted toddlers (Mkhize and Sibanda, 2020). Otherwise, previous studies in Indonesia, on a smaller scale,
found different information. Source of drinking water was not associated with stunting and anemia among children (Rah et al., 2020).

Figure 3 is a scatter plot between the prevalence of stunted toddlers versus the percentage of households with access to proper sanitation in Indonesia.
Ecologically, the relationship between the two variables shows a negative relationship. This means that the higher the percentage of households with access
to proper sanitation in a province, the lower the prevalence of stunted toddler in that province. Ecologically, the percentage of households with access to proper
sanitation is a protective factor for a province to have a high prevalence of stunted toddlers.

The information from this analysis is in line with previous research in South Africa and Pakistan (Mahmood et al., 2020; Mkhize and Sibanda, 2020). Lack of
sanitation facilities is also informed as a determinant of the stunted toddler (Mahmood et al., 2020). Not only applies to toddlers, but improper sanitation is
also reported to be one of the factors affecting the nutritional status of adolescent girls in Eastern India (Chattopadhyay et al., 2019).
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The negative relationship between the percentage of households with access to the safe drinking water source and the percentage of households with access
to proper sanitation with the prevalence of stunted toddler is probably due to disease due to infection. The availability of minimal safe drinking water and poor
sanitation triggers infectious diseases such as recurrent diarrhea, which can reduce the nutritional status of toddlers quickly. Moreover, if the infection incident
continues to recur (De Vita et al., 2019).

Figure 4 is a scatter plot between the prevalence of stunted toddlers versus the percentage of a household that occupy livable houses in Indonesia. It can be
seen that the relationship between the two variables shows a negative relationship. This means that the higher the percentage of the household that occupies
livable houses in a province, the lower the prevalence of stunted toddler in that province. Ecologically, the percentage of the household that occupy livable
houses is a protective factor for a province to have a high prevalence of stunted toddlers.

The relationship between the percentage of the household that occupies livable houses with the prevalence of stunted toddler is related to the density of home
occupants. High occupancy density is often found in slum settlements, especially in urban areas which have limited land area for housing. Previous studies
have informed that clusters with problems with the nutritional status of children under �ve are often found in slum areas or �ats (Ahsan et al., 2017; De Vita et
al., 2019). The relationship of the percentage of the household that occupies livable houses with the prevalence of stunted toddlers applies in general, not only
to the nutritional status of toddlers, including adolescents (Mohanty and Panda, 2020).

Figure 5 is the scatter plot between the prevalence of stunted toddlers versus the percentage of the population who smoke in Indonesia. It can be seen that the
two variables do not indicate a relationship. Ecologically, the percentage of the population who smoke in a province does not affect the prevalence of stunted
toddler in that province.

Figure 6 is a scatter plot between the prevalence of stunted toddlers versus the percentage of the population completing basic education in Indonesia. It can
be seen that the relationship between the two variables shows a negative relationship. This means that the higher the percentage of the population completing
basic education in a province, the lower the prevalence of stunted toddler in that province. Ecologically, the percentage of the population completing basic
education is a protective factor for a province to have a high prevalence of stunted toddlers.

The �ndings of this study corroborate previous �ndings of the positive effect of education on reducing the prevalence of stunted toddlers. The better the level
of education, especially the education of mothers of toddlers, the lower the chances of toddlers being stunted (Laksono et al., 2019; Walters et al., 2019;
Laksono and Megatsari, 2020). Good parental education also illustrates a better capacity to provide care for toddlers (Nirmala, Februhartanty and Wiradnyani,
2016; Pillai and Maleku, 2019). In general, better education is known as a positive determinant of output performance in the health sector (Ipa et al., 2020;
Megatsari et al., 2020; Wulandari and Laksono, 2020b). On the other hand, low levels of education are a barrier to achieving better performance in the health
sector (Laksono and Wulandari, 2020; Rohmah et al., 2020).

Finally, the scatter plot between the prevalence of stunted toddlers versus the percentage of poor people in Indonesia can be seen in Figure 7. It can be seen
that the relationship between the two variables shows a positive relationship. This means that the higher the percentage of poor people in a province, the
higher the prevalence of stunted toddler in that province. Ecologically, the percentage of poor people in a province is a risk factor for a province to have a high
prevalence of stunted toddler.

Poverty is a major factor that becomes a barrier to food availability in households. Several previous studies found that low food availability that occurred over
the years was identi�ed as the main cause of stunting. This situation has led to previous studies �nding more children with problematic nutritional status in
families with low socioeconomic levels (Rogawski McQuade et al., 2019). Socioeconomic factors are often found to work together with education as a
predictor of performance in the health sector (Wulandari et al., 2019; Wulandari and Laksono, 2020a). Education and socioeconomics have a positive
correlation. The better the socioeconomic, the more likely it is to have a better level of education.

The information from the analysis results in this study provides clear guidance for policy-makers who focus on efforts to reduce the prevalence of stunting in
Indonesia. A broad, ecological, intervention policy that targets slum areas with the characteristics of its inhabitants who are poor education and poor wealth.

Conclusion
Based on the results of the study, it could be concluded that 5 variables were proven to be related to the prevalence of stunted toddlers in Indonesia. The �ve
variables were the percentage of households with access to a safe drinking water source, the percentage of households with access to proper sanitation, the
percentage of the household that occupy livable houses, the percentage of the population completing basic education, and the percentage of poor people.
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Figures

Figure 1

Map of the Prevalence of Stunted Toddler by Province in Indonesia, 2018 Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health
Pro�le. Note: The designations employed and the presentation of the material on this map do not imply the expression of any opinion whatsoever on the part
of Research Square concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or
boundaries. This map has been provided by the authors.
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Figure 1

Map of the Prevalence of Stunted Toddler by Province in Indonesia, 2018 Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health
Pro�le. Note: The designations employed and the presentation of the material on this map do not imply the expression of any opinion whatsoever on the part
of Research Square concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or
boundaries. This map has been provided by the authors.
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Figure 2

Scatter Plot of the Prevalence of Stunted Toddler and the Percentage of Household with Access to Safe Drinking Water Source in Indonesia, 2018 Source: The
2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Pro�le
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Figure 2

Scatter Plot of the Prevalence of Stunted Toddler and the Percentage of Household with Access to Safe Drinking Water Source in Indonesia, 2018 Source: The
2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Pro�le
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Figure 3

Scatter Plot of the Prevalence of Stunted Toddler and the Percentage of Household with Access to Proper Sanitation in Indonesia, 2018 Source: The 2018
Indonesia Basic Health Survey and The 2018 Indonesia Health Pro�le
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Figure 3

Scatter Plot of the Prevalence of Stunted Toddler and the Percentage of Household with Access to Proper Sanitation in Indonesia, 2018 Source: The 2018
Indonesia Basic Health Survey and The 2018 Indonesia Health Pro�le
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Figure 4

Scatter Plot of the Prevalence of Stunted Toddler and the Percentage of Household that Occupy Livable Houses in Indonesia, 2018 Source: The 2018
Indonesia Basic Health Survey and The 2018 Indonesia Health Pro�le
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Figure 4

Scatter Plot of the Prevalence of Stunted Toddler and the Percentage of Household that Occupy Livable Houses in Indonesia, 2018 Source: The 2018
Indonesia Basic Health Survey and The 2018 Indonesia Health Pro�le
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Figure 5

Scatter Plot of the Prevalence of Stunted Toddler and the Percentage of Population who Smoke in Indonesia, 2018 Source: The 2018 Indonesia Basic Health
Survey and The 2018 Indonesia Health Pro�le
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Figure 5

Scatter Plot of the Prevalence of Stunted Toddler and the Percentage of Population who Smoke in Indonesia, 2018 Source: The 2018 Indonesia Basic Health
Survey and The 2018 Indonesia Health Pro�le
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Figure 6

Scatter Plot of the Prevalence of Stunted Toddler and the Percentage of Population Completing Basic Education in Indonesia, 2018 Source: The 2018
Indonesia Basic Health Survey and The 2018 Indonesia Health Pro�le
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Figure 6

Scatter Plot of the Prevalence of Stunted Toddler and the Percentage of Population Completing Basic Education in Indonesia, 2018 Source: The 2018
Indonesia Basic Health Survey and The 2018 Indonesia Health Pro�le
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Figure 7

Scatter Plot of the Prevalence of Stunted Toddler and the Percentage of Poor People in Indonesia, 2018 Source: The 2018 Indonesia Basic Health Survey and
The 2018 Indonesia Health Pro�le
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Figure 7

Scatter Plot of the Prevalence of Stunted Toddler and the Percentage of Poor People in Indonesia, 2018 Source: The 2018 Indonesia Basic Health Survey and
The 2018 Indonesia Health Pro�le


