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Abstract

Body length is an important indicator to monitor the growth of children. It is also associated with the
incidence of short stature in childhood, which can indicate endocrine dysfunction. The incidence of
short stature in Indonesia is still quite large. Factors that play a role in determining the length not
only come from internal but also external. The main objective of this study was to assess the child’s
growth patterns and their determinant factors.A cross-sectional study was conducted in April 2020
with 167 subjects between 0-5 years old and height z score <-2 SD from nine districts registered at
PuskesmasGudo, Jombang. Height, age, and gender were collected to determine z-score, and short
stature diagnosis was determined by WHO plotting charts. Exclusive breastfeeding, birth weight,
economical and educational status, immunization, and infection history. The collected data then
analyzed using the Spearman correlation test by SPSS 17.0 version, the significant value is
p<0.005.0ne hundred and sixty seven children with 98 boys and 69 girls (means of age
32.95 + 14.64 months old) were recruited. Subjects mean of height-z-score -2.68+0.87, and had
significant correlation with exclusive breast feeding(r=-0.54;p<0.001), immunization(r=-
0.505;p<0.001) and infection history(r=-505;p<0.001), economic status(r=-0.479;p<0.001), parents
educational background(r=-0.173;p=0.026).The height z score in children with short stature has a
significant correlation with exclusive breastfeeding, immunization, infection history, economic
status, parents educational background.
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1. Introduction

Stunting is an issue with a negative impact on nutritional problems in Indonesia because it affects a
child physically and functionally while also increasing morbidity; therefore, the WHO has
highlighted stunting to be immediately resolved. Stunting is a linear growth disorder caused by
chronic malnutrition or both chronic and recurrent infectious diseases as indicated by a z-score of
height-for-age (HFA) less than -2 SD.*Stunting can be detected when a toddler has been weighed and
measured for length or height, then compared with the standard values, with the results being below
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normal. Therefore, a toddler with stunting would have a shorter stature than normal toddlers of the
2
same age.

1.1.Stunting Epidemiology

Based on Riskesdasin 2018, 30.8% of toddlers suffer from stunting in Indonesia, in which 17.1%
was short, and 12.8% was very short. Based on Riskesdas 2018, there has been a reduction of
prevalence from 37.2% in 2018 to 30.8% in 2018. However, short toddler prevalence had increased
by 0.1% from 19.2% in 2013 to 19.3% in 2018. The highest prevalence of short toddlers is 42.6% in
the East Nusa Tenggara province and the lowest in DKI Jakarta with 17.7%. The prevalence of
stunting in children under 2 years in 2018 was 29.9%, while the target of Rencana Pembangunan
JangkaMenengah Nasional (RPJMN) for stunting in children under two years in 2019 is 28%.*

1.2.Risk Factors for Stunting

Stuntingis a health issue affected by multidimensional factors. Generally, these factors are classified
into three major parts: direct, indirect, and community or environment factors.

Direct factors include (1) Food intake.The nutritional status would be optimal if the body receives
sufficient nutritional requirements, allowing the optimal growth of the physique, brain, and
psychomotordevelopment. (2) Exclusive breastfeeding.Breastmilk is an ideal form of food to fulfill
the nutritional requirement for children in the first 6 months of life. Supplemental food is ideal
subsequently; however, breastmilk remains an essentialfood source for the child’s health. (3)
Genders determine the amount of one’s nutritional needs. The difference between the nutritional
needs is affected by the difference in body composition between boys and girls. (4) History of low
birthweight. Babies with low birthweight tend to develop growth retardation due to poor maternal
nutrition and increased infection rates.*

Indirect factors include (1) History of infection. Insufficient nutritional status and infectious disease
have a reciprocal association. Children who are malnourished would have lower immunity to
diseases, making them susceptible to infectious diseases. Similarly, children who are exposed to
infectious diseases can easily experience malnutrition. (2) Vaccination status. The goal of
vaccination is to provide immunity to prevent diseases. Poor vaccination status would predispose the
child to various diseases and could cause stunting in the future. (3) Economic status. The poor family
economic status would affect the choice of consumed food, resulting in less amount and variations.
(4) Sociocultural and parent’s knowledge.Maternal education level, occupation, nutritional
knowledge, and total family members are all interrelated with the maternal attitude and behavior in
providing nutrition for the toddlers.>®

Community or environmental factors include environmental sanitation, including clean water supply.
Environmental sanitation, clean and hygienic water are also interrelated with infections, which in
turn affects the incidence of stunting.”’
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1.2.Impact of Stunting

Stunting has a major impact on the children’s growth and development and Indonesia’s economy and
competitiveness in the future. Children with stunting generally would experience restricted cognitive
development, affecting their productivities in adult life. Children with stunting also have a higher
risk of developing non-communicable diseasessuch as diabetes, obesity, and heart disease as
adults.®Moreover, stunting at an early age would increase the mortality rate of infants and children,
causing children to be more susceptible to diseases and have poor posture as adults. Cognitive skills
would also decrease, causing long-term economic losses for Indonesia.’

Based on the description above, the authors wanted to conduct this research with the aim of
obtaining an overview of stunting patterns in Indonesia, especially in the Jombang, East Java Region,
and assess potential determinant factors of stunting.

2. Methods

This study was an analytical-observational study with a cross-sectional design. The study was
conducted in April 2020. The inclusion criteria were toddlers aged 0-5 years, registered in the 9
villages in Gudo Public Health Center, Jombang. Weight, height/length measurements, age, and
genders were obtained to assess the patient’s status, whether they met the criteria of stunting or not.
The criteria of stunting were z-score for WHO-based HFA less than -2 SD. The exclusion criteria
were toddlers who did not live permanently in the area and toddlers with mental disorders or physical
disabilities. The purposive sampling method was used according to the inclusion and exclusion
criteria.

The independent variable in this study was the exclusive breastfeeding status (since the time of birth
and 6 months of age, classified as 2 categories, yes or no), parental educational level (measured as
the duration of formal education, classified as a range: less than 6 years, 6-9 years, and more than 9
years), family economic status (measured based on monthly income, classified as 3 categories: low,
middle, and high), vaccination status (measured based on the vaccination according to age, classified
into 2 categories: complete and incomplete), history of child’s infection (infectious diseases such as
diarrhea, upper respiratory tract infections, helminth infection, and pulmonary TB in the last 6
months to 1 year). The data were obtained by interview based on the questions on the questionnaire.
Each respondent had signed informed consent prior to the study.

Statistical analysis was carried out with univariate and bivariate analyses. Univariate analysis was
conducted to see a description of stunting incidence and the patient’s and the family’s characteristics.
Bivariate analysis was conducted to see the correlation between the determinant factors and the
incidence of stunting. Spearman correlation test was conducted with a statistical analysis program
SPSS ver. 17.0. The significance level was p<0.005.

3. Results

A total of 167 patients met the inclusion and exclusion criteria. The patient’s characteristics are
shown in Tables 1 and 2. Table 1 showed the categorical data of 167 subjects. Table 2 showed
numerical data of patient’s characteristics. The mean age was 32.96 months, with a mean birthweight

3823



FarahdinaFarahdina, VatineAdila, Thalia PuteriOktariana

of 3483 grams. The mean HFA z-score was -2.68+0.87. Based on the HFA, 58 of 167 subjects met
the criteria for stunting (HFA z-score <-2SD).

Table 1. Subjects’ Characteristics (Categorical data)

Characteristics N(%)
Gender
- Boy 98 (58.7)
- Girl 69 (41.3)
Exclusive breastfeeding
- Yes 148 (88.6)
- No 19 (11.4)
Economic status
- Low 29 (17.4)
- Medium 131 (78.4)
- High 7(4.2)
Parental education
- <6 yrs 18 (10.8)
- <9yrs 62 (37.1)
- >9yrs 87 (52.1)
Table 2. Subjects’ Characteristics (Numerical data)
Characteristic n Mean (SD) Minimum  Maximum
Age (month old) 167 32.96 (14.65) 4 59
Family member 167 3.87 (0.88) 2 5
Birth weight (gram) 167 3483.83 (324.56) 2500 3800
Height-for-age z-score 167 -26.80 (8.77) -79.00 -6.00

Figure 1 showed the univariate results of determinant factors in stunting. Patients who received
exclusive breastfeeding were 148 subjects, 98 subjects were boys, and the remaining 69 subjects
were girls. There were 150 patients with a complete vaccination status according to age, and 150
patients experienced infection in the last 6 months to 1 year. Economic status was predominantly
middle with 131 subjects, and most parents (87 subjects) had a formal education of more than 9
years.
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Figure 1. Univariate results of stunting determinant factors in subjects.
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Bivariate results with a correlation test between the determinant factors in the incidence of stunting
are shown in Table 3. There was a significant correlation between stunting and exclusive
breastfeeding (r=-0.54;p<0.001), vaccination status (r=-0.505;p<0.001), history of infection (r=-
505;p<0.001), family economic status (r=-0.479;p<0.001), and parental education level (r=-
0.173;p=0.026).

Table 3. The correlation between stunting and determinant factors.

Breastfeeding Vaccination Infection Economic Education

HFA r -0.544 -0.505 -0.505 -0.479 -0.173
p p<0.001 p<0.001 p<0.001 p<0.001 p=0.026
4. Discussion

Our study found a significant negative correlation between exclusive breastfeeding and stunting,
indicating that exclusive breastfeeding could prevent stunting. This result is in accordance with the
study in Solo, which stated that exclusive breastfeeding is a protective factor to prevent stunting in
children under 5 years.*®Tamri et al. also supported this suggestion, in which exclusive breastfeeding
is the most appropriate method to meet the nutritional needs of children. Breastmilk contains a
nutritional composition compatible with the child’s needs and plays a positive role in the child’s
growth.*!

A complete vaccination status also had a negative correlation with stunting, which may help prevent
stunting. This result was in line with the study in Ethiopia. Besides insufficient nutritional intake,
stunting can also be caused by increased demands due to the stress/illness state of the body.
Vaccination could help prevent various diseases; therefore, indirectly help reduce the incidence of
stunting. Similar result was also seen in the study by Wahyuni et al. The proportion of toddlers
with stunting was higher in toddlers with incomplete vaccination status. However, due to its indirect
effect, toddlers with complete and incomplete vaccination status may still potentially suffer from
stunting since many factors influence it.*?
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Infection which occurred in the last 6 months — 1 year had a significant correlation with the
incidence of stunting. According to Millward™, the reason is inflammatory condition caused by an
infectious process could disturb ossification due to the mechanisms of proinflammatory cytokines
and disruption of fibroblast growth factor 21 (FGF21). Furthermore, in helminth infections, chronic
helminth infection might present asymptomatically and undiagnosed for years, which could cause
chronic under-treated malnutrition, which eventually leads to stunting.’®In addition, diarrhea
infection also plays a role in stunting; this is especially common in children who live in poorly
maintained areas with poor sanitation. Exposure to a poor environment may cause recurrent diarrhea,
leading to malnutrition and associated with stunting if left untreated.'®

Other than the child’s health factor, an equally essential factor is family. Based on the analysis result,
family economic status also had a significant correlation with stunting. This result is in line with the
previous result by Ernawati et al.,"” which stated that low family economic status is associated with
an increased risk of stunting. The reason is that low economic status has an impact on the difficulty
of getting quality and sanitized food, which generally tends to be poor. In the long term, this may
lead to stunting. Moreover, a study conducted in Africa regarding socio-economic factors in stunting
also showed similar results. Besides access to quality food and sanitation problems, children who
live in poor areas often experience difficulties reaching health care facilities. Therefore, when weight
faltering occurs, it is usually not detected and under-treated, leading to stunting.*®*°

Along with the role of family economic status, parental education level also has a correlation with
the incidence of stunting indirectly. Parental education level is a determinant factor to prevent
stunting. The parents make decisions and play a crucial role in providing proper nutrition and nurture
for their child. Better formal education can reduce the risk of stunting by up to 3-5%.%Based on the
studies, parents who at least completed elementary school can reduce stunting by up to 2.5% and
even better in those who completed formal education until middle school, which can reduce stunting
by up to 10%. Therefore, completing formal education for 9 years is an essential factor to prevent
stunting.?

5. Conclusion

Stunting is a chronic malnutrition condition that can occur due to various multidimensional factors.
Exclusive breastfeeding, vaccination status, history of infection, family economic status, and parental
educational background are several determinant factors that significantly play a role in stunting.
Comprehensive management from multiple aspects is essential to prevent the increasing stunting rate
in Indonesia.
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