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ARTICLE INFO 

 

ABSTRACT 

ORIGINAL ARTICLE Background: Indonesia retains a high stunting prevalence which varies 

between regions. The government preliminarily has specific and sensitive 

nutrition programs. However, few studies have investigated the prevalence of 

stunting in food-secure areas and its association with the nutrition program. 

Therefore, the current research aims to analyze the prevalence of stunting and 

its relationship with socioeconomic factors and nutritional intervention 

programs received by children or their families in food-secure areas. Methods: 

This cross-sectional study included 140 children under five and their parents/ 

caregivers. Chi-square and logistic regression were applied to examine the 

correlation of stunting prevalence with other variables. Results: The prevalence 

of stunting was 38.6%. The factors that were significantly correlated with 

stunting prevalence were maternal education level (P=0.01), household food 

expenditure in the animal-based foods group (P=0.009), ready-to-eat foods 

(P=0.002), total food expenditure (P=0.003), and information from health 

workers about the use of iodized salt (P=0.033). Conclusions: High stunting 

prevalence is present in food-secure areas. Therefore, increasing maternal 

education and improving household food access, particularly for animal protein 

and ready-to-eat food, can be potential strategies to reduce stunting problems in 

food-secure areas.   
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Introduction 

tunting is a crucial nutrition indicator for 

children under five years old. Globally, 

stunting affected 22.0% of children under five in 

2020, and Asia has the highest stunting prevalence 

(Chowdhury et al., 2022). Indonesia has a high 

prevalence of stunting, which places Indonesia in 

the top ten stunting cases among Asian countries 

(Chowdhury et al., 2020). The prevalence of 

stunting in Indonesia currently stands at 37.8% in 

2015, while in 2018 the prevalence decreased to 

31% (Chowdhury et al., 2018).  

Stunting can be caused by suboptimal nutrition 

or prolonged nutrient deficiencies which appear in 

utero and during childhood (Chowdhury et al., 

2022, Das et al., 2008). Short-term consequences 

of stunted growth consist of increased risk of 
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infection, reduced cognitive development, and 

increased morbidity (East Java Department of 

Agriculture and Food Security, 2016). Long-term 

effects of stunting include loss of height and lean 

body mass in adulthood, cognitive decline between 

ages 6 to 11, and decline in overall educational 

background (Beal et al., 2018, Health Department 

of East Java Province, 2016). Food insecurity 

influences children's nutritional status by 

restricting the quantity and quality of dietary 

intake, as explained in UNICEF's conceptual 

framework for child malnutrition (Ministry of 

Health of The Republic Indonesia, 2018). 

Furthermore, stunting is associated with the 

implementation of integrated nutrition-specific and 

sensitive interventions. The implementation of the 

stunting prevention program is expected to be 

supported by the readiness of the infrastructure, 

human resources, budget, community awareness 

and participation, and stakeholders (Zaleha and 

Idris, 2022).  

There are still conflicting results regarding the 

connection between stunting and the nutritional 

intervention program. Several studies revealed no 

significant correlation between the provision of 

complementary food supplements and dietary 

counseling in China (Farebrother et al., 2018) or 

the integrated interventions in Baitadi (enhanced 

homestead food production, promotion of good 

nutrition, and water, sanitation, and hygiene 

(WASH), women’s empowerment, income 

generation, and advocacy) and stunting. However, 

one study discovered that the integration of regular 

home visits and nutrition education through classes 

by cadres in community health centers revealed 

considerable potential for acceptance (Effendy et 

al., 2020). WASH programs significantly increased 

the mean height-for-age-z score in children under 

the age of five (Gizaw and Worku, 2019).  

One study related to stunting has been 

conducted in an area with a high prevalence of 

stunting and low food security (Hagos et al., 2017, 

Haselow et al., 2016). However, few studies have 

examined the prevalence of stunting in food secure 

areas, particularly in Asia and its connection to 

specific and sensitive nutritional intervention 

programs. Therefore, the purpose of present article 

is to assess the frequency of stunting and its 

relationship to socio-economic factors and specific 

and sensitive nutritional intervention programs 

received by children under the age of five years 

and their families in food secure areas. 

Materials and Methods 

Study design 

A cross-sectional investigation was conducted 

from July to August 2019 to establish the 

association between household socioeconomic and 

stunting in children under five years old.  

Study location 

The population of present study was children 

under five years old in the Jombang district, East 

Java Province, Indonesia. Jombang district was 

selected as the research location based on five 

indicators: A high proportion of food-secure sub-

districts, high number of children under the age of 

five, high coverage of vitamin A, have a relatively 

lower prevalence of stunting difficulties compared 

to other districts, however there still exist 

nutritional challenges containing acute and chronic 

problems. The chosen district still reflects the 

various nutritional problems and can include all the 

characteristics of the children.   In addition, the 

selection of sub-districts was purposively chosen 

with identical considerations (five indicators), and 

based on the recommendations of the Jombang 

District Health Office (Chowdhury et al., 2018, 

Meshram et al., 2012, Monteiro et al., 2010).  

Sample size 

The samples were children under the age of five 

years who were randomly selected to participate as 

participants in this study. Globally, there is 

evidence that 70% of stunting occurs within a 

critical period from conception to the first two 

years of life (0–23 months). This linear 

developmental deficit can be exacerbated  by age 

of five in spite of  prolonged exposure to 

unpleasant environmentally modifiable factors 

associated to nutritional deficiencies, infections, 

and psychosocial care (Leroy et al., 2014). Age 

under 5 years is a critical age in determining the 

quality of child development. As stunting occurs 
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under the age of 5 years, it may lead to delayed 

physical maturation and have long-term 

consequences for mental growth, academic 

performance, economic productivity, and maternal 

reproductive outcomes (Stewart et al., 2013).  

Anthropometric evaluation was conducted to 

determine the children’s nutritional status. The 

family members of the caregivers were interviewed 

regarding the children characteristics, household 

socio-economic, and their participation in nutrition 

intervention and education programs. The sample 

size was  considered by the sample size formula 

outlined in (Lwanga and Lemeshow, 1991) with a 

95% confidence interval and 10% margin of error, 

and an estimated 26.2% proportion of stunted 

children under five out of a total of 78,293 children 

under five in Jombang (Monteiro et al., 2010, 

Perkins et al., 2017). Additionally, with a design 

effect of 1.7 and a non-response rate of 10%, the 

required sample size was 140 children.  

Sampling technique 

The number of samples from each village was 

allocated proportionally. Meanwhile, samples in 

each village were selected using a simple random 

sampling method. Purposive sampling method was 

utilized to select the village with the identical 

criteria as city and sub-district selection, namely 

villages with the highest number of children under 

five years in each sub-district, however the number 

of stunting prevalence is relatively low which 

includes acute and chronic nutritional problems. 

The inclusion criteria were children aged between 

0 and 59 months and in a healthy condition, and 

the family members or the caregivers who agreed 

to participate in the study by signing the informed 

consent form. The exclusion criteria were children 

suffering from a chronic disease or being under 

special care. 

Ethical considerations 

Written informed consent was obtained from the 

family member or the caregiver prior to the data 

collection period. Ethical clearance was obtained 

from Faculty of Public Health, Universitas 

Airlangga (Certificate No. 1725-KEPK 2019).  

Measurements  

Demographic and socioeconomic characteristics: 

The socioeconomic and demographic data were 

collected using a structured questionnaire. Data 

collection was accomplished by trained enumerators. 

The participants (the caregivers) were also 

interviewed regarding their participation in the 

intervention and education programs related to 

nutrition and health.  

Anthropometric measurement: Body height was 

measured using a stadiometer with an accuracy 

level of 0.1 cm (for children over two years old), 

while body length was gauged using a length board 

for children under two years old. All measurements 

were performed twice (Ministry of Health of The 

Republic of Indonesia, 2020). Data on height and 

age were used to assess the nutritional status of 

children under five years using the WHO-Anthro 

software to compute the Height-for-Age z-score 

(HAZ). HAZ <-2 SD was classified as stunted, and 

≥-2 SD as normal children (Semba et al., 2008). 

Secondary data: Data on birth weight and length 

were obtained from the maternal and child health 

book that each mother possessed, which was 

completed according to the records from health 

workers during pregnancy and at the time of the 

child's birth. 

Food expenditure measurement: The family 

members or the caregivers were requested to report 

on consumption of food categories in the previous 

month. The participant was required to calculate 

the total monetary value (currency: Indonesia 

Rupiah or IDR) of all foods in each of the food 

group. In order to simplify entering costs for each 

food group, a food ingredient list form was 

developed based on the FFQ form, but with an 

additional column for price values. The exclusion 

criterion for this variable includes the cost of food 

purchases which is not incurred for the nuclear 

family (for instance due to food entrepreneurship, 

presenting to other individuals, or certain events).  

Data analysis 

Participants’ attributes were displayed using 

descriptive statistics (means and standard 

deviations or frequencies). Shapiro-Wilk test 
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was utilized to test the data normality 

distribution. Mean and Standard Deviation were 

utilized to present normally distributed data, 

while median was used to present data that were 

not normally distributed. Data analysis was 

conducted with STATA 15.1. Data were 

analyzed using chi square and logistic 

regression. Results were deemed to be 

statistically significant for P-values <0.05. 

Results 

Characteristics of participants 

A total of 140 children aged 0–59 months were 

involved in the study. Stunting prevalence in this 

research area was 39% (Figure 1). The background 

characteristics of the studied children are presented in 

Table 1. Overall, the proportion between boys and 

girls are evenly distributed with a percentage of 50% 

each, with a higher stunting prevalence in females. 

 

Figure 1. Stunting prevalence in food-secure areas. 

 

Table 1. Children characteristics. 

 

Variables 
Stunting 

Total 
Yes No 

Age (months)  

   ≤24  13 (24.0)
a
 30 (35.0) 43 (31.0) 

   >24  41 (76.0) 56 (65.0) 97 (69.0) 

   Mean±SD 35.3±13.7 34.2±15.5 34.6±14.8 

Birth weight (g) 

   <2500   6 (11.0) 12 (14.0) 18 (13.0) 

   ≥2500  48 (89.0) 74 (86.0) 122 (87.0) 

   Mean (SD) 3049.5±510.6 3110.2±480.7 3086.0±491.5 

Birth length (cm) 

   <48  11 (20.0) 16 (19.0) 27 (19.0) 

   ≥48  43 (80.0) 70 (81.0) 113 (81.0) 

   Mean±SD 48.4±2.8 49.0±2.6 48.8±2.7 

Weight (kg) 

   ≤24 months 9.9±2.8 10.4±2.3 10.2±2.4 

   >24 months 12.7±2.6 13.0±2.3 12.9±2.5 

  Total (12-59 months) 12.0±2.9 12.0±2.6 12.0±2.7 

Length / height (cm)  

   ≤24 months 80.6±11.1 81.2±9.9 81.1±10.2 

   >24 months 92.0±8.6 92.5±8.3 92.3±8.4 

   Total (12-59 months) 89.3±10.4 88.6±10.4 88.8±10.3 
a
: n(%) 

 

  

37.5 39.7 38.6 

62.5 60.3 61.4 

Male Female Total

Stunting Normal
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The average age of all children in the sample 

was in the range of 35 months, with an average 

weight of about 12 kg and height of 88.8 cm, in 

both the stunting and non-stunting groups.  

According to the average birth weight and length, 

more than 80% of the children were born with 

normal birth weight (≥2500 g) (World Health 

Organization, 1995) and birth length (≥48 cm), in 

which  based on (Lukman et al., 2021), children 

with birth length of less than 48 cm have a 15 

times higher risk of stunting. 

Table 2 demonstrated the socio-demographic 

characteristics of the household, including parental 

education level and household size. Maternal 

education level was significantly associated with 

stunting, with the highest prevalence of stunting at 

44% in the category of mothers with a secondary 

education. In addition, the table illustrates that 

mothers who are highly educated (graduated from 

university) donate more stunted children than those 

who are not. This happens since some mothers 

who graduated from university became workers, 

resulting in their children being looked after by 

caregivers who may have less knowledge. The 

family size was divided into 3 categories, with the 

highest prevalence of stunting in children under the 

age of five with a family of <4 members, at a 

prevalence rate of 57%. 

 

Table 2. Household socio-demographic characteristics. 

 

Variables 
Stunting 

Total P-value
b
 

Yes No 

Father’s education level  

0.50 

 

 

 

 

   Graduated from university  2 (3.7)
a
 2 (2.0) 4 (3.0) 

   Graduated from high school  18 (33.4) 30 (35.0) 48 (34.0) 

   Graduated from middle school  23 (42.5) 42 (49.0) 65 (46.0) 

   Graduated from elementary school  10 (18.6) 12 (14.0) 22 (16.0) 

   Did not graduate from elementary school  1 (1.8) 0(0.0) 1 (1.0) 

Mother’s education level 

0.01 

 

 

 

   Graduated from university  4 (7.4) 1 (1.2) 5 (3.6) 

   Graduated from high school  12 (22.2) 31 (36.0) 43 (30.7) 

   Graduated from middle school  24 (44.4) 45 (52.3) 69 (49.3) 

   Graduated from elementary school 14 (26.0) 8 (9.3) 22 (15.7) 

   Did not graduate from elementary school  0(0.0) 1 (1.2) 1 (0.7) 

Household size  

0.59 

 

   Large (>6 people)  6 (11.2) 3 (4.0) 9 (6.0) 

   Medium (5-6 people) 17 (31.4) 25 (29.0) 42 (30.0) 

   Small (≤4 people)  31 (57.4) 58 (67.0) 89 (64.0) 

Total  54 (39.0) 86 (61.0) 140 (100)  
a
: n(%); 

b
: x2 test. 

 

Household food expenditure  

Nine food groups were included in the study, 

namely starches, grains and cereals group, animal-

based food group, plant-based food group, 

vegetables, fruits, fats, beverage ingredients, 

ready-to-eat food group, and other food groups. 

According to the information provided in Table 3, 

the expenditure disparity for food and beverages is 

quite high, with a minimum spending value of Rp 

258,000/month and the highest spending value is 

Rp 2,313,000. Several participants confessed to not 

purchasing the food groups including cereals, 

vegetables, fruits, oils and fats, and ready-to-eat 

food and beverages. Some participants have their 

own paddy fields and only harvest once annually, 

which is the primary explanation.  Therefore, they 

possess their personal stock of rice at home 

without the need to purchase it. 
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Table 3. Household food expenditure each month (Indonesia Rupiah). 

 

Food groups Median Min Max 

Starches, grains and cereals  150.000 0 405.000 

Animal-based foods 219.000 6.000 900.000 

Plant-based foods  90.000 4.000 300.000 

Vegetables 60.000 0 476.000 

Fruits  40.000 0 600.000 

Fats  48.000 0 320.000 

Beverages ingredients  52.000 0 450.000 

Ready-to-eat foods  90.000 0 900.000 

Other foods groups 72.000 0 1.630.000 

Total food expenditure 1.054.500 258.000 2.313.000 

 

Through logistic regression analysis, it was 

determined that only two out of the nine food   

group expenditures are significantly related to 

stunting status of the children, which are animal-

based food expenditures (P=0.009) and ready-to-

eat foods (P=0.002). Figure 2 depicts the box plot 

of animal-based food expenditure values for 

stunted and non-stunted children. Non-stunted 

children have a higher median of the animal-based 

food expenditure compared to stunted children. 

The median values of the animal-based food group 

expenditure in stunted and non-stunted child are 

168,000 and 336,000. 

 

Figure 2. Animal-based food expenditure based on stunting status. 

 

Figure 3 presents the box plot of ready-to-eat 

food expenditure values for stunted and non-

stunted children. Moreover, non-stunted children 

have a higher median of the ready-to-eat 

expenditure compared to stunted children. The 

median expenditure on ready-to-eat food for 

stunted and non-stunted children is 53,000 and 

120,000, respectively. 
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Figure 3. Ready-to-eat food expenditure based on stunting status. 

 

Furthermore, total food expenditure is 

significantly associated with stunting in children 

under the age of five. Figure 4 displays the box 

plot of total food expenditure values for stunted 

and non-stunted children. Non-stunted children 

also have a higher median of the total food 

expenditure compared to stunted children. The 

median values of the total food group expenditure 

in stunted and non-stunted child are 785,500 and 

1,213,500 respectively. 

 

 

Figure 4. Total food expenditure based on stunting status. 

 

Participation in nutrition intervention and 

education programs  

Various nutrition intervention and education 

programs targeted at children under the age of five 

are a government strategy to inhibit health and 

nutrition problems in children under five. Table 4 

revealed the association of nutrition intervention 

and education programs with stunting. 
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Table 4. The Association of nutrition intervention and education programs with stunting. 

 

Nutrition programs 
Stunting 

Total P-value
b
 

Yes No 

Iron and folic supplements during pregnancy  

0.82    Yes 49 (91)
a
 79 (92) 128 (91) 

   No 5 (9) 7 (8) 12 (9) 

Iron and folic supplements during lactation 

0.75    Yes 28 (52) 47 (55) 75 (54) 

   No 26 (48) 39 (45) 65 (46) 

Supplementary feeding program during pregnancy 

0.70    Yes 18 (33) 26 (30) 44 (31) 

   No 36 (67) 60 (70) 96 (69) 

Supplementary feeding program during lactation 

0.24    Yes 5 (9) 14 (16) 19 (14) 

   No 49 (91) 72 (84) 121 (86) 

Complementary feeding program for children under five  

0.092    Yes 21 (39.0) 46 (53.5) 67 (47.9) 

   No 33 (61.0) 40 (46.5) 73 (52.1) 

Information from health workers about exclusive breastfeeding  

0.103    Yes 43 (80) 77 (90) 120 (86) 

   No 11 (20) 9 (10) 20 (14) 

Information from health workers about infant and young child feeding practice  

0.033*    Yes 42 (78) 78 (91) 120 (86) 

   No 12 (22) 8 (9) 20 (14) 

Received information from health workers about the use of iodized salt 

0.061    Yes 38 (70) 72 (84) 110 (79) 

   No 16 (30) 14 (16) 30 (21) 

Vitamin A supplementation for children under five  

0.74    Yes 53 (98) 85 (99) 138 (99) 

   No 1 (2) 1 (1) 2 (1) 

Clean water assistance program 

0.85    Yes 1 (2) 2 (2) 3 (2) 

   No 53 (98) 84 (98) 137 (98) 

Direct cash transfer 

0.66    Yes 5 (9) 10 (12) 15 (11) 

   No 49 (91) 76 (88) 125 (89) 

Conditional cash transfer program  

0.52    Yes 5 (9) 11 (13) 16 (11) 

   No 49 (91) 75 (87) 124 (89) 

Food-Reserved Garden for Sustainable Agriculture (KRPL)  

0.31    Yes 2 (4) 1 (1) 3 (2) 

   No 52 (96) 85 (99) 137 (98) 

Family members registered in insurance and social security (BPJS) 

0.72    Yes 31 (57) 52 (61) 83 (59) 

   No 23 (43) 34 (39) 57 (41) 

Regularly visit the integrated health posts (Posyandu) every month for the last 6 months 

0.71    Yes 38 (70) 63 (73) 101 (72) 

   No 16 (30) 23 (27) 39 (28) 
a
: n(%); 

b
: x2 test; Posyandu (Pos Layanan Terpadu) = Integrated health posts; BPJS (Badan Penyelenggara Jaminan Sosial) = 

Insurance and social security; KRPL (Kawasan Rumah Pangan Lestari) = Food-Reserved Garden for Sustainable Agriculture. 
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The iron supplementation program was received 

by 91% of the children’s mothers during 

pregnancy, whereas the iron supplementation 

acceptance for mothers reduced to 54% during 

lactation. The particular nutrition intervention 

program is the provision of supplementary feeding 

during pregnancy, lactation, and for infants. Of all 

three supplementary feeding programs, stunting 

prevalence was detected to be the highest among 

mothers who did not receive supplementary 

feeding during lactation (91%), followed by 

mothers who did not receive supplementary 

feeding during pregnancy (67%) and for their 

infants (61%). The study discovered P>0.05 for the 

relationship between supplementary feeding 

programs and stunting prevalence. 

This investigation ascertained that education 

program from healthcare workers regarding infant 

and young child feeding (IYCF) practice was 

significantly associated with stunting prevalence 

(P=0.03), with a prevalence of stunting in children 

under five of 78%, the highest in the group of 

mothers who received the education. Vitamin A, 

assistance in providing clean water, indirect or 

direct cash food assistance, to routine visits and 

Badan Penyelenggara Jaminan Sosial Kesehatan 

(BPJS) or Social Health Insurance Administration 

membership, had no significant relationships 

between the two groups. 

Discussions  

The current work discovered that 39% of 

children in food-secure areas were stunted.  

Moreover, it was detected that stunting was 

prevalent in regions with ample food availability. 

Further, this high prevalence of stunting was 

observed in Ugandan regions with restricted food 

access and low animal protein consumption 

(Lwanga and Lemeshow, 1991). 

The findings indicated that mother's education 

level, household spending on animal-based foods 

(beef, chicken, fish, eggs, dairy), ready-to-eat 

foods (bread, pastry, cake, bakso, gado-gado), total 

food spending, and participation in a nutrition 

intervention program with health workers about 

infant and young child feeding (IYCF) practice 

were notably linked to stunting incidence.  

The results of this study demonstrated an 

association between animal-based food 

expenditure and stunting. Animal-based food 

expenditure in stunted children was lower than in 

non-stunted children. In addition, the results are 

identical to ready-to-eat food expenditure.  High-

quality foods, such as the nutritional content 

contained in animal-based food, is an important 

factor and source of protein and other 

micronutrients for children's dietary requirements. 

The low consumption of this food source is one of 

the essential factors for stunting (Senbanjo et al., 

2011, Smith and Subandoro, 2007, Soekatri et al., 

2020). A study conducted by (Sari et al., 2010) 

proved that the households with a lower proportion 

of total expenditure on animal and plant sources 

and higher proportion expenditure on cereals were 

at a higher risk of stunting (Stanhope and 

Lancaster, 2019). Spending in proportion to 

animal-based diets decreased the probability of 

stunting (Indonesia Ministry of Health, 2022, Tur 

et al., 2005). 

Maternal education level was determined to be 

significantly associated with the incidence of 

stunting in children under five. This finding is 

consistent with the results of other studies in 

Indonesia, Bangladesh, India, and Brazil, which 

explain that maternal education is  related to the 

increased growth and health status of children, 

(Utami et al., 2019, Victora et al., 2010, World 

Health Organization, 2020). Higher education is 

also  assumed to assist in improving the financial 

status which contributes to the total family income 

(Van Strien et al., 1986, World Health 

Organization, 2007). In addition, mothers with 

higher educational status may also possess more 

knowledge about stunting prevention, namely 

exclusive breastfeeding, immunization, regular 

visits to health facilities, as well as optimal 

nutritional adequacy for their children, containing 

supplementation (World Health Organization, 

1995, Zhang et al., 2016).  Furthermore, the results 

of the study expressed that the educational level of 

mothers was a protective factor against stunting, 

with the finding that stunting in children under five 
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detected to be 20% higher in the group of children 

whose mothers had no education compared to 

mothers with higher education (World Health 

Organization, 1995). This demonstrates that the 

mothers’ knowledge influences their attitudes and 

actions towards parenting method. Therefore, 

education is required in order to prevent stunting. 

This is prioritized for mothers with low levels of 

education. 

Additionally, the present study displayed a 

significant relationship between information from 

health workers about IYCF practices and stunting. 

Infant and young child feeding is a critical factor in 

promoting and improving child growth and 

development.  Optimal nutrition intake during the 

first two years of a child’s life is the key to reduce 

morbidity and mortality. It can also decrease the 

risk of chronic diseases, support better 

development, and lower the risk of stunting 

(Zimmermann, 2012). Early breastfeeding 

initiation is the first step in the IYCF process. 

Exclusive breastfeeding is followed by 

complementary feeding (Victora et al., 2008). 

Inadequate and inappropriate infant and young 

child feeding practice can influence children’s 

nutritional status and contribute to the high 

prevalence of stunting due to lack of 

understanding, knowledge, and practical skills 

(Murphy and Allen, 2003, Shrimpton et al., 2001). 

It is also recognized that the implementation of 

IYCF counseling will indirectly improve children's 

nutritional health by, for example, lowering the 

prevalence of stunting and malnutrition in children 

(Grillenberger et al., 2003). IYCF promotion and 

counseling by healthcare workers are known to 

improve IYCF implementation success and lower 

the number of malnutrition cases. However, the 

delivery of information regarding IYCF practice is 

regarded ineffective and inadequate. therefore, this 

also affects the caregivers or mothers or family 

members lack of knowledge (Neumann et al., 

2007). 

A study proved that healthcare workers with a 

lack of IYCF knowledge were 5.7 times more 

likely to provide poor counseling practice 

regarding IYCF with more than half of the 

healthcare workers have not received IYCF 

training which is considered as an essential 

requirement to provide appropriate counseling to 

the community and to assist the caregivers provide 

nutritious and good food for infants and children 

(Quamme and Iversen, 2022, Sari et al., 2010). 

The limitation of this study was the possible bias 

of the data reported in food expenditure that relies 

on participants' memory. However, bias control 

was performed by confirming participant’s 

answers through trained enumerators. The strength 

of this study was no indication of selection bias, as 

well as determining the stunting status of children 

under the age of five using a valid and reliable 

tool, which was measured in real time instead of 

using secondary data. 

Conclusion 

In conclusion, the main finding of this study is 

that a high prevalence of stunting is still found in 

food secure areas, with factors that significantly 

influence are mother’s education level, food 

expenditure (animal protein and ready-to-eat food 

groups), and nutrition intervention program in 

receiving information from health workers about 

(IYCF) practice. 
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