
Economic and Consumption Variables and Their Associations with 
Stunting Prevalence: A Provincial Analysis of the Indonesian

 Child Nutritional Status Survey 2019 

Aldiza Intan Randani, Yayuk Farida Baliwati*, Dadang Sukandar, Ikeu Tanziha
Department of Community Nutrition, Faculty of Human Ecology, IPB University, Bogor 16680, Indonesia

ABSTRACT 

The study aims to analyze the relationship between economic and food consumption variables with 
stunting prevalence among Indonesian children. The unit of analysis for this cross-sectional study was 
secondary data set from 2019 for 34 provinces obtained from Statistics Indonesia, the Food Security 
Agency, and the Ministry of Health of the Republic of Indonesia. In the majority of provinces (88.24%) 
the stunting prevalence was still categorized as serious public health problem with the prevalence of 
30% or higher. The economic outlook in 2019 showed an economic growth, decrease in Gini ratio and 
the unemployment rate in 34 provinces. However, the poverty rate was very diverse between provinces 
and concentrated in eastern Indonesia. There were 17 provinces that had higher food than non-food 
expenditures. There were 31 provinces with normal energy adequacy level and 28 with normal protein 
adequacy level. However, there was no provinces reached maximum score in Desirable Dietary Pattern 
(DDP) as the indicator for food diversity, signaling that none of the provinces achieved adequate diversity 
in food consumption in 2019. The multivariate linear regression with backward elimination technique 
showed that seven of independent variables were qualified for the final model with R2 of 0.7406. The 
three variables significantly correlated with stunting prevalence (p<0.05) were food expenditure, protein 
adequacy level, and DDP score. Hence, these variables can be categorized as causal factors for stunting at 
provincial level analysis which can feed the food and nutrition policy and its monitoring and evaluation 
strategy. However, further analysis is needed to determine the direct and indirect relationship between 
economic factors, food expenditure, and food consumption with the prevalence of stunting among children 
in Indonesia so that stunting prevention and alleviation programs can be more precise and optimal.
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INTRODUCTION

Indonesia is still struggling with stunting 
as public health problem. In 2018, the stunting 
prevalence in Indonesia reached 30.8% in 2018 
(MoH RI 2018) where a prevalence of above 30% 
is considered as serious public health problem 
(De Onis et al. 2019). This high prevalence is far 
from achieving the target from the Sustainable 
Development Goals (SDGs) of zero hunger in 
2025. 

WHO (2013) stated that childhood 
stunting causes short term and long term 
negative consequences. Globally, around 0.9 
million from 1.4 million deaths in children under 
five years old are associated with stunting. The 
lack of nutrient lead to weaker immune system 
which causes the body to be more susceptible to 
disease, both infectious and non-communicable 

disease (Reinhardt & Fanzo 2014). The growth 
retardation is not only limited to physical aspects, 
stunting causes decrease in intellectual and 
cognitive functions which lead to lower academic 
achievement and productivity. In addition, 
childhood stunting is also associated with 
increase prevalence of obesity both in children or 
adults. The risk of obesity increases 2.4 times in 
children with stunting as they get older (WHO 
2013; De Onis & Branca 2016). The decrease 
of productivity in Indonesia that was caused by 
stunting lead to 0.15−0.67% economic losses of 
Gross Regional Domestic Product (GRDP) in 
2013 (Renyeot et al. 2016).  

There is a strong association between 
stunting prevalence and income per capita in 
a country (Fenta et al. 2020). The Indonesian 
Economic situation has been marked by positive 
economic growth. However, this growth should 
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also be assessed from other indicators such as the 
poverty rate, unemployment rate, and economic 
inequality to offer more comprehensive view.

Subramanyam et al. (2011) stated that good 
economic growth only benefits the high-income 
group and does not help people from the low-
income quintile groups. This economic inequality 
is measured by Gini ratio. Gini ratio in Indonesia 
reached 0.38 in 2018 (BPS 2019) which shows 
an adequate equality. Black et al. (2013) stated 
that stunting prevalence in children under 5 years 
old in poor households is 2.47 times higher than 
stunting prevalence in rich households. In 2018, 
poverty rate in Indonesia, as one of developing 
countries, reached 9.66% (BPS 2019). Poor 
households in Indonesia are more vulnerable to 
stunting because of their limited access to food 
with adequate quantity and quality (Beal et al. 
2018).

Increasing income without decreasing 
economic inequality and poverty rate is common 
in the developing countries and will influence 
the prevalence of stunting. (Rabbani et al. 2016). 
Low purchasing power will lead to consumption 
of cheap   food with high energy density and lack 
of diversity for example, cereals and noodles. 
Long-term consumption of such food will cause 
micronutrient deficiency in children. While on the 
other hand, the proportion of nutrient rich food 
such as animal source foods, tend to decrease 
(DiSantis et al. 2013; Faradina et al. 2018). 

Against these backgrounds, regarding the 
high stunting prevalence and its relationship 
to economic situation in various settings, it is 
important to fill the research gap on the assessment 
of economic situation and food consumption in 
Indonesia. This study also aims to analyze the 
economic variables associated with stunting 
based on the WHO stunting framework (2013). 

METHODS

Design, location, and time
This study was a cross sectional analysis of 

secondary data set from 2019 regarding economic 
variables and food consumption at provincial 
level. Sources of data are Statistics Indonesia 
(BPS), Food Security Agency of the Ministry 
of Agriculture of the Republic of Indonesia 
(BKP), and Ministry of Health of the Republic 
of Indonesia. The data set used was from 2019 
and provinces level (34) were chosen as the 

units of analysis, this decision was based on the 
completeness and availability of data that can be 
accessed through official online publication.

Data collection 
Dependent variable in this study was 

stunting prevalence among children aged 0−59 
months based on data from the 2019 Child Health 
Status Survey (SSGBI). Stunting prevalence 
in this publication is calculated based on the 
result of integration survey between National 
Socioeconomic Survey and Child Health Status 
Survey that were conducted at provincial 
and district levels in Indonesia. Meanwhile, 
independent variables that were used in this study 
were economic growth, economic inequality, 
unemployment rate, poverty rate, total of food 
expenditure, and food consumption. Sources 
of data are the 2019 data collections from 34 
provinces in Indonesia. The selection of these 
data collections was based on the availability of 
data in national publication with data in provincial 
level as the main unit. 

Economic growth was measured by the 
value of Gross Regional Domestic Product 
(GRDP). This GRDP data were collected from 
the publication of Statistics Indonesia, namely, 
“The Gross Regional Domestic Product of The 
Provinces in Indonesia by Business Field from 
2016−2020”. The values of GRDP (IDR/cap/
year) in that publication refer to the amount of 
added value produced by production units in part 
of a region in specified period of time (usually 
one year) and the production units are grouped 
into 17 categories of industry.

Economic inequality is measured by Gini 
ratio which collected from Statistics Indonesia 
publication, the Calculation and Analysis of 
Macro Poverty in Indonesia in 2019. Gini ratio’s 
formula is described as follows (BPS 2019). 

where G is Gini ratio; Xk is cumulative proportion 
of population for k=0, 1, 2, … n with X0=0 and 
X1=1; Yk is cumulative proportion of expenditure 
for k = 0, 1, 2 … n with Y0=0 and Y1=1.

Other economic variable in the analysis was 
poverty rate (%). The data for each province were 
collected from Statistics Indonesia publication, 
the Calculation and Analysis of Macro Poverty 
in Indonesia in 2019. The poverty rate was 
calculated based on this formula (BPS 2019).
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where, α=0; z=poverty line; yi= the average of 
monthly expenditure/capita of population below 
the poverty line (i=1,2,3,…,q),  yi<z ; q=sum 
of population that lives below poverty line; 
n=population.

Other independent variables were 
unemployment rate and food expenditure. Those 
data were collected from Statistics Indonesia 
publication, namely, Key Indicators of Indonesia 
Labor Market 2019 and Executive Summary 
of Consumption and Expenditure of Indonesia 
2019. Meanwhile, food consumption variables 
consisted of energy adequacy level, protein 
adequacy level, and Desirable Dietary Pattern 
(DDP) score. All data on food consumption 
variables were collected from publication of 
the Food Security Agency (BKP), the Food 
Consumption Development Directory 2020.

Energy and protein adequacy levels are 
the adequacy rate for each energy and protein 
consumption compared to the Indonesian 
Recommended Dietary Allowance (RDA). RDA 
for energy is 2,100 kkal/cap/day while RDA for 
protein is 57 gram/cap/day. The RDA is based 
on the average needs of Indonesia’s population 
regardless of gender and age (MoH RI 2019). 
Desirable Dietary Pattern score is an indicator 
for assessing food intake diversity based on 
the energy balance obtained from various food 
groups in the diet. The food groups are divided 
into nine groups based on proportion of their 
energy consumption: 1) Cereals and grains 50%; 
2) Tubers 6%; 3) Animal-source foods 12%; 4) 
Oils and fats 10%; 5) Fruit/seed oil 3%; 6) Nuts 
5%; 7) Sugar 5%; 8) Vegetables and fruits 6%; 9) 
Others (seasoning and herbs) 3%. 

The DDP score calculation is based on 
energy consumption at the population level. 
Energy proportion in food groups is multiplied 
by each rating of each food group, which is based 
on the function of food. The rating in each group 
is as follows: 1) The rating for cereals and grains, 
tubers, oils and fats, fruit/seed oil, as well as sugars 
is 0.5; 2) The rating for animal-source foods and 
nuts is 2; and 3) For vegetables and fruits the 
rating is five. The ideal score for DDP in each 
food group was obtained from multiplying the 
rating by energy proportion of each food group. 
If those DDP scores are summed, it will produce 

the DDP score of the regions with maximum 
score of 100. This score means that the quality of 
population's food consumption reaches the ideal 
level. Higher DDP score indicates a more diverse 
and nutritionally balanced food consumption 
in the region. The details of ideal DDP score in 
each food groups are as follows: 1) Cereals and 
grains (25); 2) Tubers (2.5); 3) Animal source 
foods (24); 4) Oils and fats 5; 5) Fruit/seed oil 
(1); 6) Nuts (10); 7) Sugar (2.5); 8) Vegetables 
and fruits (30); 9) Others (0) (BKP 2015).  

Data analysis
Data in this study were analyzed using 

multivariate linear regression with backward 
elimination technique. The selected independent 
variables which were included in the final model 
were based on p-value of each independent 
variable (p≤0.05). Below is the complete model 
for the multivariate linear regression.

where Yi: Stunting prevalence; β0: Slope; β1, β2…, 
β8: Intercept/regression coefficient of stunting; 
X1: Gini ratio; X2: GRDP of region (IDR/capita/
year); X3: Unemployment rate; X4: Poverty rate; 
X5: An average of food expenditure (IDR/capita/
year); X6: Energy consumption (energy adequacy 
level as a percentage); X7: Protein consumption 
(protein adequacy level as a percentage); X8: 
Desirable Dietary Pattern score; ε: Error.

RESULTS AND DISCUSSION

The stunting prevalence in each province 
in 2019 was varied. However, there were no 
provinces with low prevalence or very low 
prevalence (De Onis et al. 2019). Overall, the 
Indonesian economic growth was still in line 
with the plotted scenario with the GRDP in each 
province has been increasing through the years. 
Unemployment rate and Gini ratio also decrease 
in all provinces. On the other hand, similar to 
stunting poverty is varied in 34 provinces.

Referring to the WHO framework for child 
malnutrition, economic situation is one of the 
contextual causes of stunting, while household 
expenditure is one of the causal causes. Household 
expenditure in almost all provinces is dominated 
by expenditure on food. This is also followed by 
improvement in quantity of food consumed. The 
average of energy and protein adequacy levels in 
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34 provinces in 2019 was categorized normal. 
However, DDP score, which indicates diversity 
of food consumption was low none of the 34 
provinces reached the ideal score of 100.

Multivariate linear regression showed 
that seven of independent variables are able to 
explain 74.06% of stunting prevalence in the 
model. Three of those variables, which are food 
expenditure, protein adequacy level, and DDP 
score, significantly associated with stunting 
prevalence in 34 provinces.

Stunting prevalence situation in 
Indonesia. The stunting prevalence in Indonesia 
in 2019 was varied (Figure 1). There were 14 
provinces that stunting were categorized as serious 
public health problem. Those provinces were 
Aceh, West Nusa Tenggara, West Kalimantan, 
South Kalimantan, Central Sulawesi, South 
Sulawesi, Southeast Sulawesi, West Sulawesi, 
Gorontalo, Maluku, Papua, East Nusa Tenggara, 
Central Kalimantan, and North Sumatera.

Figure 1 showed that category of prevalence 
threshold for stunting distribution is divided into 
three categories, which are very high (≥30%), high 
(20−<30%), and medium (10−<20%) (De Onis 
et al. 2019). There were 16 provinces that were 
categorized as provinces with high prevalence, 
which were South Sumatera, North Maluku, 
East Kalimantan, North Kalimantan, Central 
Java, East Java, West Sumatera, Bengkulu, West 
Java, Lampung, West Papua, Riau, Banten, 
North Sulawesi, Special Region of Yogyakarta, 
and Jambi. Meanwhile, four provinces were 
categorized as provinces with medium prevalence. 
There were no provinces with low prevalence 
(2.5−<10%) or very low prevalence (<2.5%) 
according to prevalence threshold for stunting.

Economic situation in Indonesia. In 
Indonesia, 97.06% of provinces were having 
improvement of economic growth in 2019. Table 
1 shows that the GRDP rate was increasing 
positively. Central Sulawesi was the province that 
had the highest GRDP rate in Indonesia (7.28%), 
while Papua Province experienced a slowdown of 
GRDP rate which was marked by a negative value. 
The province with the highest unemployment 
rate in Indonesia was Banten Province (8.11%) 
while the lowest was Bali Province (1.57%).

Papua had the highest poverty rate 
(26.55%), while Special Capital Region of 
Jakarta (3.42%) and Bali (3.61%) had the lowest 
poverty rate in 2019 (Table 1). Kementerian 

PPN/Bappenas (2018) stated that poverty rate in 
Indonesia is influenced by topographic condition. 
The provinces that are located in the eastern 
part of Indonesia are bordered and separated by 
mountains and valleys and scattered as small 
island. This condition of isolation can hold up 
mobility of population, distribution of goods and 
services, as well as delivery of basic services 
to the community. Poverty rate in those several 
provinces can cause unequal income distribution 
that can lead to economic inequality.

The inequality of income distribution is 
measured by Gini ratio that ranges from 0, which 
represents perfect equality, to 1, which represents 
perfect inequality. Table 1 shows that the highest 
Gini ratio recorded in DI Yogyakarta (0.43) 
meanwhile, the lowest in Bangka Belitung (0.26).

Situation of food expenditure and food 
consumption in Indonesia. The positive economic 
growth in majority of provinces in Indonesia 
can lead to an increase in food expenditure at 
household level (Sekhampu 2012). Indonesia 
monthly expenditure per capita on food was IDR 
593,450/capita/month in 2019. If monthly food 
expenditure per capita in each province was 
compared to national expenditure, 19 provinces 

Figure 1. Stunting prevalence in 34 provinces in 
    Indonesia in 2019
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Name of province Gini Ratio GDRP Rate (%) Poverty Rate (%) Unemployment Rate (%)

Aceh 0.32 2.39 15.01 6.17

North Sumatera 0.32 4.15 8.63 5.39
West Sumatera 0.31 3.87 6.29 5.38
Riau 0.33 0.49 6.90 5.76
Jambi 0.32 2.80 7.51 4.06
South Sumatera 0.34 4.44 12.56 4.53

Bengkulu 0.33 3.44 14.91 3.26

Lampung 0.33 4.30 12.30 4.03

Bangka Belitung 0.26 1.31 4.50 3.58

Riau Islands 0.34 2.30 5.80 7.50

Special Capital Region of Jakarta 0.39 4.92 3.42 6.54

West Java 0.40 3.72 6.82 8.04

Central Java 0.36 4.71 10.58 4.44

Special Region of Yogyakarta 0.43 5.48 11.44 3.18

East Java 0.36 5.00 10.20 3.82

Banten 0.36 3.36 4.94 8.11

Bali 0.37 4.51 3.61 1.57

West Nusa Tenggara 0.37 2.73 13.88 3.28

East Nusa Tenggara 0.36 3.61 20.62 3.14

West Kalimantan 0.32 3.69 7.28 4.35

Central Kalimantan 0.34 3.99 4.81 4.04

South Kalimantan 0.33 2.57 4.47 4.18

East Kalimantan 0.34 2.70 5.91 5.94

North Kalimantan 0.29 3.18 6.49 4.49

North Sulawesi 0.38 4.70 7.51 6.01

Central Sulawesi 0.33 7.28 13.18 3.11

South Sulawesi 0.39 5.95 8.56 4.62

Southeast Sulawesi 0.39 4.49 11.04 3.52

Gorontalo 0.41 4.88 15.31 3.76

West Sulawesi 0.37 3.78 10.95 2.98

Maluku 0.32 3.70 17.65 6.69

North Maluku 0.31 4.15 6.91 4.81

West Papua 0.38 0.29 21.51 6.43

Papua 0.39 -17.16 26.55 3.51
Statistics Indonesia 2019; GDRP: Gross Regional Domestic Product

Table 1. Economic situation in 34 provinces in 2019
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had a monthly expenditure lower than the national 
average. The largest monthly food expenditure per 
capita was found in DKI Jakarta (IDR 979,228/
capita/month), while the lowest was in West 
Sulawesi (IDR 435,527/capita/month) (Table 2).

Based on the proportion of expenditure, 
22 provinces in Indonesia had a food expenditure 
proportion more than the national proportion 
which was 49.21% (Table 1). If it is viewed by 
food and nonfood expenditure category, there are 
50% of provinces in Indonesia that had higher 
food expenditure than nonfood expenditure in 
their households. The highest proportion of food 
expenditure was East Nusa Tenggara (59.25%), 
while the lowest proportion of food expenditure 
was Special Region of Yogyakarta (38.62%).

Table 2 also presents the energy adequacy 
level, protein adequacy level, Desirable Dietary 
Pattern score (DDP) of each province. Province 
that had the highest energy adequacy level 
was South Kalimantan (113.50%) and the 
lowest was in North Maluku (84.00%). As for 
protein adequacy level, province that had the 
highest protein adequacy level was West Nusa 
Tenggara (133.30%) and the lowest protein 
adequacy level was Papua (79.10%). Based on 
the energy adequacy, 31 provinces had reached 
the normal category (90−120%). However, three 
provinces were still categorized as province 
with mild energy deficit (80−89%) which were 
Maluku, North Maluku, and Papua. As protein 
adequacy level, there were 28 provinces that 
were categorized as province with normal 
protein adequacy level. Meanwhile, one province 
experienced moderate protein deficit (Papua) and 
two provinces (Maluku and North Maluku) had 
mild protein deficit. Other three provinces were 
categorized as province with excess of protein 
intake with the percentages of more than 120%. 
Those provinces were Special Capital Region of 
Jakarta (123.90%), Special Region of Yogyakarta 
(124.00%), and West Nusa Tenggara (133.30%). 
Further, for DDP score. all provinces in Indonesia 
had not reached the ideal score, which is 100. The 
highest DDP score was found in Special Region 
of Yogyakarta, which was 94.40, and the lowest 
score, which was 65.90 in Papua.

Association of economic factors, food 
expenditure, and food consumption with 
stunting prevalence. There was one variable 
from the eight independent variables that was 
eliminated from the regression model, it was 

unemployment rate. The R2 value in the final 
regression model was 0.7406. This means that 
74.06% of the variance of stunting prevalence 
was able to be explained by those independent 
variables that included in final model while 
24.43% was presented by other independent 
variables outside this study. The final model of 
regression analysis is stated below.
Y=100.56859 – 8.16721X1 + 0.00000219X2 
+ 0.11342X4 – 0.00003835X5 – 0.16428X6 + 

0.50819X7 – 1.05468X8 
According to the final model, there were 

seven independent variables that were included but 
only three of them were significantly associated 
with stunting prevalence (p≤0.05). They were 
food expenditure (p<0.0001), protein adequacy 
level (p=0.0017), and DDP score (p<0.0001) 
(Table 3). An increase of one Indonesian Rupiah 
(IDR) in food expenditure would have decreased 
a 0.000039% in stunting prevalence. Similarly, 
Breisinger and Ecker (2014) found that 0.9% 
improvement in food expenditure per capita can 
decrease 0.07% in child stunting. 

Not only will food consumption be 
increasing in quantity because of the increasing 
food expenditure, it may also indicate better 
dietary diversity. Food diversity will fulfill 
nutrition needs optimally (Bloem et al. 2013). 
This is supported by the analysis where DDP 
score also had a significant association with 
stunting prevalence in 34 provinces in Indonesia 
in 2019. An increase of one point of DDP score 
would have decreased 1.06% prevalence of 
stunting. This is in line with Mahmudiono et 
al. (2017) study, which stated that diverse diet 
prevents stunting cases in East Java Province. 

However, despite the positive association 
between DDP and decreasing stunting prevalence, 
Table 2 shows that DDP scores in 34 provinces 
had not reached the ideal score of consumption 
diversity. It indicates that the increase in income 
which increases the total food expenditure does 
not have the same impact on the diversity of 
food consumed. Improper allocation for food 
expenditure would decrease health and nutritional 
status, especially in children (Titaley et al. 2019). 
Such as shown a study in Egypt, where increase in 
food expenditure was spent more on consumption 
of junk food than nutritious food, especially for 
animal-source foods (Rashad & Sharaf 2018).

This study also found that an increase 
of 1% in protein adequacy level will increase 
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Table 2. Food expenditure and food cnsumption situation in 34 provinces in 2019

Name of province

Food expenditure* Food consumption**

(IDR
/cap/month) % Energy adequacy 

level (%)
Protein adequacy 

level (%)
DDP 
score

Aceh 576,093 55.35 98.10 103.40 72.40
North Sumatera 585,134 54.32 103.80 111.40 86.10
West Sumatera 635,738 51.77 101.50 102.80 81.40
Riau 618,112 48.76 98.60 102.40 84.00
Jambi 601,608 53.07 98.10 101.70 84.30
South Sumatera 517,928 52.05 101.10 105.30 84.40
Bengkulu 552,579 49.98 99.50 102.70 80.10
Lampung 498,535 51.81 97.80 100.90 86.90
Bangka Belitung 733,471 48.96 102.30 117.00 83.80
Riau Islands 805,732 46.58 101.50 114.90 84.60
Special Capital Region of Jakarta 979,228 42.17 104.40 123.90 88.20
West Java 635,623 49.13 104.70 113.80 86.10
Central Java 492,077 49.16 100.40 105.10 88.40
Special Region of Yogyakarta 557,239 38.62 104.90 124.00 94.40
East Java 523,677 49.44 101.60 106.80 88.40
Banten 735,398 50.42 107.10 117.60 86.20
Bali 650,604 43.14 107.60 115.80 89.10
West Nusa Tenggara 582,461 52.54 111.00 133.30 86.80
East Nusa Tenggara 474,377 59.25 93.70 96.40 69.20
West Kalimantan 587,654 52.78 91.10 98.20 76.30
Central Kalimantan 608,949 50.08 102.40 111.40 83.70
South Kalimantan 645,091 49.85 113.50 119.60 84.90
East Kalimantan 734,705 42.36 96.30 111.40 85.80
North Kalimantan 804,422 51.39 95.60 113.30 81.10
North Sulawesi 586,304 46.23 102.10 111.60 85.30
Central Sulawesi 490,256 49.57 96.10 99.90 82.20
South Sulawesi 520,889 49.82 102.10 111.70 84.80
Southeast Sulawesi 488,733 47.09 99.50 108.50 83.40
Gorontalo 485,745 46.77 100.30 109.40 80.50
West Sulawesi 435,527 51.4 101.20 104.00 78.80
Maluku 528,603 50.54 89.10 88.40 71.10
North Maluku 524,906 50.55 84.00 84.20 76.70
West Papua 695,602 51.57 95.90 98.00 80.80
Papua 686,431 54.14 88.80 79.10 65.90

*Statistics Indonesia 2019; IDR: Indonesian Rupiah; DDP: Desirable Dietary Pattern
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stunting prevalence by 0.51% in children aged 
0−59 months in 34 provinces. This can be seen 
as a counter intuitive finding. However, it can be 
interpreted as an indicator of wealth inequality. The 
increase of animal-source food consumption as 
good quality protein only happened among upper 
middle and high-income groups. These groups 
can consume animal source food repeatedly with 
the maximum amount, which is 36.76% from 
total daily food consumption (Weatherspoon et 
al. 2017). In addition, data also shows that the 
distribution of protein consumption in Indonesia 
is dominated by grains (47.08%), the domination 
of grains to fulfill protein adequacy level with 
limited consumption of animal-source foods can 
cause the lack of micronutrient intake such as 
amino acid, iron, and other micronutrient which 
can lead to stunting (Ernawati et al. 2021). Similar 
paradox also shown in Mahmudiono et al. (2017) 
who stated that increased in fish consumption in 
East Java Province has 1.83 times risk of causing 
stunting in children. This is caused by the type of 
fish that is consumed is dried salted fish which is 
cheap but lack in nutrition. Headey et al. (2018) 
stated that consuming multiple animal-source 
foods is more advantageous than consuming any 
single animal-source food. Thus, food diversity 
and the quality of the food source of the nutrient 
is an important information to be gathered along 
with the quantitative calculation of nutrient 
adequacy alone, such as for energy or protein. 

Vollmer et al. (2014) stated that stunting in 
children in developing country can be influenced 
by economic inequality which cause inequal food 
expenditure among the population. People living 

under the poverty line are unable to access quality 
food while on the other hand due to increasing 
income happening in the developing country, 
household expenditure is shifted toward non-food 
expenditure (Ghosh 2018). This phenomenon 
is described in Table 2 where 50% of provinces 
in Indonesia had greater proportion of non-food 
expenditure than food expenditure. These results 
supported the logic on the relationship between 
the causal factors such as food expenditure and 
food consumption with stunting (WHO 2013). 

Rizal and van Doorslaer (2019) and 
Wicaksono and Harsanti (2020) stated that the 
economic growth and poverty reduction can 
reduce stunting prevalence among children in 
Indonesia. Economic equality will improve the 
access of poor mothers and children to effective 
health service and quality food consumption. In 
this study, the relationship directions between 
economic variables still cannot be identified. 
This becomes the limitation of this study where 
the path of direct or indirect relationship of 
economic and food consumption variables to 
stunting are unable to be evaluated further. The 
researchers suggest the use of path analysis to 
clarify the relation between economic variable 
and food consumption variable and stunting in 
Indonesia. Another limitation in this study is 
the use of provincial data as unit analysis which 
make generalization more difficult.  

CONCLUSION

The 34 provinces had positive value 
of GRDP rate and decrease in unemployment 
rate in 2019. However, the poverty level varies 
with provinces in the eastern part of Indonesia 
had higher rate. This economic inequality was 
characterized by the Gini ratio ranged between 
0.26−0.43.

Improvement in economic situation was 
followed by increasing household expenditures 
in 34 provinces. There were 50% provinces that 
displayed greater food than non-food expenditure 
in 2019. There were 91.2% provinces that were 
categorized as having normal energy adequacy 
level and 82.4% provinces that were categorized 
as having normal protein adequacy level. 
However, there were no provinces that had 
reached maximum score of DDP. 

Multivariate regression analysis showed 
that total food expenditure, protein adequacy 

Variable B SE p
Intercept 100.56859 17.30855 <.0001

Gini ratio -8.16721 21.69622 0.7096

GRDP 0.00000219 0.00000112 0.0615

Poverty rate 0.11342 0.19309 0.5620

Food expenditure -0.00003835 0.00000678 <.0001

Energy adequacy 
level -0.16428 0.22007 0.4621

Protein adequacy 
level 0.50819 0.14528 0.0017

DDP score -1.05468 0.19159 <.0001
B: Parameter Estimation; SE: Standard Error; p≤0.05; GRDP: 
Gross Regional Domestic Product ; DDP: Desirable Dietary Pattern

Table 3. Results of multiple linear regression 
  analysis
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levels, and DDP score had a significant 
association with stunting prevalence. An increase 
of one rupiah in food expenditure will decrease 
stunting prevalence about 0.000039% and 1 point 
of DDP score will decrease stunting prevalence 
about 1.06%. However, an increase of 1% in 
protein adequacy level will increase the stunting 
prevalence about 0.51%.

Further analysis should be done to determine 
the path of relationship between economic 
variables, as contextual factor of stunting, and 
food expenditure and food consumption, as the 
causal factor of stunting prevalence in Indonesia. 
Path analysis will be able to categorize direct 
and indirect variables associated with stunting 
prevalence. The results of path analysis can feed 
into more precise and optimal stunting prevention 
and alleviation programs. 
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