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ABSTRACT

Stunting and short stature are height per-age <-2SD for specific age and gender. The process of stunting and
short stature starts from the womb until the beginning of life. The direct cause of stunting is the lack of
nutritional intake in the first 1000 days of life, which can inhibit height growth. Study aimed to investigate the
association between the relationship of nutritional components in toddlers to stunting and short stature
incidents in Pragaan District, Sumenep Regency. Observational analytic with a case-control approach, using
the Purposive-Sampling method. The research sample consisted of 76 toddlers aged 25-59 months. The
statistical analysis used was the chi-square test and logistic regression test. The result of chi-square test and
logistic regression for stunting on nutrient intake variable ( p = 0.000, OR = 26,3, CI 95% (4,630-153,573),
history of breastfeeding (p=0,000, OR=72,6,CI195% (7,63-690,78), iodized salt (p=0,000, OR=8,5,CI 95%
(1,833-39,421), FE tablet (p=0,000,0R=37,00, CI 95%(3,762-363,91). The result of chi-square test and
logistic regression for short stature on nutrient intake variable (p=0.001, OR=7,2,CI 95% (2,260-23,400),
history of breast feeding (p=0,007, OR=4,500,CI 95% (1,210-16,742), iodized salt (p=0,007, OR=19,125, CI
95% (5,062-72,259), FE tablet (p=0,149). There is a relationship between nutritional components intakes
such as breastfeeding history and iodine salt consumption with stunting and short stature in Pragaan District,
Sumenep Regency.
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INTRODUCTION

Stunting and short stature are height-for-age less than minus 2 standard deviations ( < -
2SD) for specific age and gender (Barstow, 2015). Stunting is part of short stature, but not all short
stature is stunting. Stunting is associated with malnutrition and chronic infection, while short
stature with low bone growth rate and other diseases causes growth failure (IDAI, 2017). Stunting
will cause long-term effects in the form of diminished cognitive abilities and physical development,
reduced productivity, poor health and an increased risk of degenerative diseases (WHO, 2014).The
process of stunting starts from the time the child is in the womb until the early stages of life,

namely the age of fewer than two years (WHO, 2014).
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In the 2015-2019 period, the government focused on health development programs,

reducing stunting cases (Kemenkes RI, 2016). In 2016, Indonesia's stunting cases were 27.5%, and
in 2017, it increased to 29.6% (Ministry of Health, 2018). The direct causes of stunting are lack of
nutritional intake and infectious diseases (Trihono, 2015). Lack of nutritional intake from food will
cause the use of body reserves, resulting in tissue deterioration which is marked by inhibition of

height growth and weight loss (Harjatmo, 2017).

The Indonesian government joined the Scaling Up Nutrition (SUN) movement in 2012 by
designing two broad stunting intervention frameworks. The frameworks carried out by the
Indonesian government are specific nutrition interventions and sensitive nutrition interventions.
Specific nutrition interventions are interventions dedicated to children within the first 1000 days of
life (HPK) and contribute to a 30% reduction in stunting. Specific nutritional interventions start
from maternal pregnancy to childbirth. Specific nutrition interventions targeted pregnant women,
breastfeeding mothers for children aged 0-6 months and mothers breastfeeding children aged 7-23
months (TNP2K, 2017). Specific nutrition interventions by promoting optimal nutritional practices.
First, increasing the nutritional intake of pregnant women by giving iron, folic acid, and iodine
supplements isessential for developing the child's nervous system (Sarah, 2018). Second, eatly
initiation of breastfeeding (IMD) one hour after birth. Third, exclusive breastfeeding for children
aged 0-6 months is continued until they are two years old. Fourth, complementary feeding after six

months of age, provision of vitamin A capsules and use of iodized salt in food (Unicef, 2013)

Data from the National Team for the Acceleration of Poverty Reduction (TNP2K) shows
that Sumenep Regency is one of the 100 priority districts or cities for stunting Indonesia's
intervention. The prevalence of stunting in Sumenep Regency is 52.44%, around 33,196 children
out of 1076 thousand people. Sumenep Regency has 27 sub-districts, one of which is Praga District
(INP2K, 2017).

Based on the description above, the authors are interested in writing about the Relationship
of Nutritional Components Intake of Toddlers Age 25-59 Months and Stunting and Short Stature

cases in Praga District Sumenep Regency.

METHODS

This research is an observational study using the case-control method, using primary data
through questionnaires and interviews with mothers, taking anthropometric measurements and
DDST. This research was conducted for 2 weeks in PragaDistrict, Sumenep Regency. The sampling
technique was purposive sampling. This study's samples were toddlers aged 25-59 months in
PragaDistrict, Sumenep Regency who met the inclusion criteria, namely children aged 25-59
months with TB / U <-2SD for cases and toddlers aged 25-59 months> -2SD for control. The

total sample in this study were 76 respondents. This study's independent variable was nutritional
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intake, and the dependent variable in this study was stunting and short stature. This study's
instruments were a height measuring device, a digital weight measuring device, Denver 1I, and a

nutritional intake questionnaire. The data analysis used was the chi-square test and regression test.

RESULTS AND DISCUSSION

After researching the relationship of nutritional intake to children aged 25-59 months to
the incidence of stunting and short stature in Praga District, Sumenep Regency, 76 respondents
consisted of 38 under-five who experienced stunting and short stature as cases and 38 normal

toddlers as controls.

Table 1. Distribution of Sample Characteristics

Characteristics Category Frequency Percentage (%)

Toddler Age 25-36 months 39 52,2 %
37-48 months 20 26,3%
49-59 months 17 21,0%
Total 76 100%

Gender Male 36 473 %
Female 40 52,7 %
Total 76 100%

Mother's last education Elementaty 17 22.4%
school
Juniorhigh 25 32,9%
school
High school 26 34,2%
Diploma 5 0,6%
Bachelor 3 3,9%
Total 76 100%

Table 1 shows that the most under-fives are 25-59 months with 39 under-fives (52.5%), the
highest gender is female as much as 40 toddlers (53.9%), and the most recent education for

mothers is SMA as many as 26 toddlers (34, 2%0).
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Table 2. Frequency Distribution Based on Stunting, Short Stature and Normal Incidents by

Gender
Characteristics Male Female Total
N % N % N %
Stunting 7 9,2% 5 6,6% 12 15,8%
Short stature 15 19,8% 11 14,5% 26 34.2%
Normal 17 22.4% 21 27,6% 38 50%
Total 39 51,4% 37 48,6% 76 100%

Table 2 shows that respondents who experienced stunting were 12 toddlers (15.8%),
consisting of 7 boys (58.3%) and 5 girls (41.7%). 26 toddlers experienced short stature (34.2%),
consisting of 15 boys (57.7%) and 11 girls (42.3%). Normal toddlers as many as 38 toddlers (50%)
consisting of 17 boys (44.7%) and 21 toddler girls (55.3%).

Table 3. Frequency Distribution Based on Stunting, Short Stature and Normal Incidence by Age

Characteristics 25-36 months  37-48 months 49-59 months Total
N % N % N % N %
Stunting 7 9,2 % 1 1,3% 4 5,3% 12 15,8%
Short stature 11 14,5% 9 11,8% 6 7,9% 26 34.2%
Normal 21 27,6% 7 9,2% 10 13,2% 38 50%
Total 39 51,3% 17 22.4% 20 26,3% 76 100%

Table 3 shows that respondents who experienced stunting were 12 infants (15.8%), with
the highest prevalence at the age of 25-36 months. 26 toddlers experienced short stature (34.2%),

with the highest prevalence aged 25-36 months.

Table 4 Multivariate Analysis of Logistic Regression of Nutritional Intake of Stunting

Variable P OR cl

Stunting Normal Lower  Upper
2(8,2%) 32(25,8%)

Nutritional Good

intake Deficic 0,000 0038 0,007 0216
ntc 10(3,8%) 6(12,2%)

History of Good  y13%)  3343.4%)

Breastfeeding 0000 72,600  7.630 690,78
Bad (14,5%) 5(6,6%) 3

Todized Salt Yes 6(7,9%) 34(44,7%)
N 0,000 8500 1,833 39421
© 6(7,9%) 4(5,3%)

Iron Yes

6(7,9%) 37(48,7%) 0,000 37,000 3,762 363,91
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Supplements No 6(7,9%) 1(1,3%)

Table 4 shows that the multivariate analysis results showed that the variables of nutritional
intake, history of breastfeeding, iodized salt, and iron supplements had a significant relationship (p
<0.05). This study found a positive relationship with stunting in the variable nutritional intake,
history of breastfeeding, use of iodized salt in the family, and iron supplements by mothers during

pregnancy.

Table 5 Multivariate Analysis of Logistic Regression of Nutrition Intake of Short Stature

CI
Variable P OR

Short
Stature Normal Lower Upper

1117,5%)  32(25,8%)

Nutritional Good

intake Deficient 0,001 0,138 0,043 0,442
CHACHt  158,5%)  6(12,2%)

BHlstt‘;rYC?f o G eamy  3334%)

reasticeding Bad 0,007 4500 1210 16,742
a 9(11,8%)  5(6,6%)

Todized Salt Yes 8(105%)  34(44,7%)
N 0,007 19,125 5062 72,259
© 18(23,7%)  4(5,3%)

Sup;f;);ents Yo 22089%)  37(48.7%)
No WG 1wy OM9 6727 0706 64079

Table 5 displays that the multivariate analysis results showed that the variable nutritional
intake, history of breastfeeding, and iodized salt had a significant relationship (p <0.05), while iron
supplements showed insignificant results. This study found a positive relationship with short
stature in the variable nutritional intake, history of breastfeeding, use of iodized salt in the family,

and iron supplements by mothers during pregnancy.

DISCUSSION

Characteristics based on gender

The study results were 76 research data consisting of 36 male children under five and 40
female children. As many as 7 male children under five were stunted, 15 had short stature, and the
remaining 17 were normal. =~ Toddlers who are female consist of 5 children stunted, 11 children
have short stature, and 24 children are normal. It can be concluded that male toddlers expetience

stunting and short stature more than gitls. This result is in accordance with Mugianti's research
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(2018) in Sukorejo and Setyawati Subdistricts (2018) in Semarang City that the prevalence of
stunting and short stature of male toddlers is higher than female toddlers because male toddlers
develop faster and more diverse motor skills, so they require more energy than girls, so if the
nutritional intake is not fulfilled, it will cause stunting and short stature. Another research
conducted by Akombi (2017) states that the cause of this is the occurrence of gender inequality in
the prevailing local community or culture by giving special treatment to female toddlers who tend

to stay at home, while male toddlers are more physically active.
Characteristics by age

The results showed that from 76 research data, there were 39 children aged 25-36 months,
20 children aged 37-48 months and 17 children 49-59 months. There were 7 children aged 25-36
months who were stunted, 11 children had short stature, and 21 children were normal, bringing 39
children. For children aged 37-48 months, 1 child was stunted, 9 children had short stature and 7
normal children. For toddlers aged 49-59 months, 4 children are stunted, 6 children have short
stature, and 10 children are normal. These results show that the highest stunting incidence and

short stature is in infants aged 25-36 months.

Riskesdas 2018 states that in 2018, Indonesia's prevalence mostly occurs in children aged 2-
3 years with a percentage of 41.4% of the total population of stunting children in Indonesia
(Trihono, 2015). Child growth will be optimal in the first two years of life, and the incidence of
stunting is a chronic impact that appears due to the lack of nutritional intake at the age of under 25
months (Desyanti, 2017). This reseatch is in line with Setyawati's research (2018) which states that
entering the age of 24 months, the child begins to enter the weaning phase and a period of high
activity in exploring the surrounding environment. Gross motor skills in toddlers also grow and
develop rapidly. At this stage, some toddlers will face several possibilities that cause nutritional
deficiencies such as decreased appetite, poor nutritional intake, reduced sleep hours and are prone
to infection when mothers or caregivers pay less attention to hygiene and sanitation so that at this
age, the child needs more attention in terms of nutritional intake due to higher energy requirements

and more varied dietary needs compared to children aged 0-2 years.
Characteristics based on the mothet's education level

The results showed that the most recent education for mothers was SMA. According to
Anisa (2012), the low level of maternal education affects the incidence of stunting. According to
Mugianti (2018), mothers who are well educated will have good nutritional knowledge, especially in
terms of processing food, managing food menus and maintaining good food quality and hygiene.
According to Heile (2016), parents who are highly educated will more easily receive education about
health, especially about pregnancy and the importance of nutritional intake for toddlers and the

importance of exclusive breastfeeding. Nutritional intake can cause stunting and short stature.
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The results showed that most of the samples that were stunted had insufficient nutritional
intake. Chi-square test results showed significant results if the p-value was <0.005. It can be seen
that toddlers who have less nutritional intake are at higher risk of stunting than toddlers with good
nutritional intake and statistically significant results. There are 10 toddlers with low nutritional
intake and stunting, most of whom consume <6 types of food a day. Toddlers with good
nutritional intake consumed =6 types of food during the last 24 hours. The food consumed by
children under five is less diverse. Most of them consume eggs, fish, tofu, tempeh, oil and Moringa
leaves. Children rarely consume meat such as chicken and beef. The low economic status in the
family also has an important role, so that it affects the purchasing power of the community for this

type of food.

Nurmayasanti (2017) states that stunted children have insufficient nutritional intake and
lack of milk, poultry, and beef consumption. Therefore, it is necessary to promote health about the
intake consumed during pregnancy until the child is two years old. Meat from animals can increase
iron intake, an essential micronutrient essential for reducing anemia and growth. Iron deficiency is
also associated with stunted development (Caufield, 2006). This study's results are in line with
Riyadi et al. (2000), which states that the types and amounts of food consumed by the normal
group of children are more diverse compared to the stunting and short stature groups. It is essential
to provide adequate nutritional intake for children because it can affect normal growth patterns to

be caught up (Rahayu, 2011).

The study results also showed that toddlers who were stunted and of short stature had
good nutritional intake. Stunting and short stature are related to the growth and development of
children under five. Two factors affect children's growth under five apart from nutritional intake,
namely genetic factors and environmental factors. Genetic factors are inherited traits passed on by
parents so that toddlers with short parents are likely to have less than optimal height even with a

good nutritional intake (Harjatmo, 2017).

Environmental factors that influence growth are the prenatal and postnatal environment.
The prenatal environment is the mother's nutritional status during pregnancy, so there is a risk of
giving birth to a baby with LBW, which will inhibit growth and inhibit the development of fetal
brain cells in the womb. The postnatal environment is influenced by gender, age, race or ethnicity

and growth hormone (Harjatmo, 2017).

Judging from the pattern of the mothet's behaviour seen through the history of
breastfeeding, this study found that most of the subjects in the case group did not receive exclusive
breastfeeding for 6 months. Feeding other than breastfeeding is too early, namely before the age of
6 months, food such as instant porridge is given, and some are given formula milk from the age of
one week. Most of the control group received exclusive breastfeeding for 6 months and were only

given complementary foods after 6 months. This study is in accordance with the research of
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Meilyasari (2014), which states that children who do not receive exclusive breastfeeding are at risk
of stunting because breast milk contains antibodies that can prevent children from developing
infections so that feeding too early will make children susceptible to infectious diseases such as
diarrhoea and ISPA. The results of interviews with mothers of toddlers found that children who
were given instant porridge and formula milk at an early age were because the child was fussy if
they were not given food other than breast milk; besides that, it was also caused by breast milk that

was not smooth.

Lestari's research (2018) states that non-exclusive breastfeeding for toddlers is associated
with stunting and is five times riskier than toddlers who are exclusively breastfed. Padmadas' study
(2002) states that giving foods other than breast milk at a too eatly age at 0-2 months of age has the
risk of causing stunting at 2-4 years of age. This study is also in line with research conducted by
Nadia (2018), which states that there is a significant relationship between exclusive breastfeeding
and stunting. This study contradicts the study of Anisa (2012), which states that there is no

relationship between exclusive breastfeeding and stunting and short stature.

The results showed a significant relationship between children under five who experienced
stunting and short stature in Praga District, Sumenep Regency, with the use of iodized salt.
Toddlers who experience stunting and short stature do not consume iodized salt more than normal
toddlers. In line with Simbolon's research (2018), low iodine consumption is associated with growth
disorders. According to Caulfield (2000), iodine deficiency will impact intellectual development and
physical growth. Low iodine consumption will cause the thyroid gland to be unable to secrete
thyroid hormones so that it can interfere with metabolic processes, growth and tissue development,

especially the nervous system and brain (Ministry of Health, 2017).

The results showed a significant relationship between the incidence of stunting and
consumption of iron supplements during pregnancy, and there is no significant relationship
between the incidence of short stature with iron supplements during pregnancy. The deficiency of
micronutrients during pregnancy, such as iron, is associated with fetal growth and LBW. The
micronutrient deficiency is due to not consuming iron supplements during pregnancy, but it is also
caused by a lack of meat-containing heme iron consumption. Iron supplements have a significant
effect on LBW. In Nepal, pregnant women who do not take iron supplements are more likely to
have LBW babies (Vir, 2016). Ernawati et al.'s study found that 9.5% of babies with LBW and 22%

of them were stunted.

The final result of this study was obtained that toddlers with less nutritional intake will be
at risk of 26 times stunting compared to toddlers who get good nutritional intake. Toddlers who are
not given exclusive breast milk will be at risk of 72 times the occurrence of stunting compared to
toddlers who are breastfed exclusively. Foods that do not contain iodized salt are at 8.5 times more

risk of stunting than when the toddler consumes foods with the addition of iodized salt. The
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absence of micronutrients in the form of iron supplements in pregnant women will be at risk 37
times the baby born later will be stunting compared to mothers who are given iron

supplementation while pregnant.

Toddlers with less nutritional intake will be at risk of 7.2 times being short stature
compared to toddlers who get a good nutritional intake. Toddlers who are not given exclusive
breast milk will be at risk of 4.5 times the occurrence of short stature compared to toddlers who are
breastfed exclusively. Foods that do not contain iodized salt are at risk of 19 times short stature
compared to when the toddler consumes foods with the addition of iodized salt. The absence of
micronutrients in the form of iron supplements in pregnant women had no effect on the case of

short stature in toddlers studied in this study.

Study Limitations

This study has several limitations: this study does not discuss the development of brain
cells of toddlers who are stunted, short stature, and normal toddlers. This study also did not discuss
mothers' nutritional status during pregnancy, which could be seen through LILA. Still, many of the

respondents did not remember the size of LILA during pregnancy.

CONCLUSION

From this study obtained factors that affect the incidence of stunting in toddlers are:
insufficient nutritional intake, non-exclusive breastfeeding, foods that do not contain iodized salt
and not given iron supplements in pregnant women. While the factors that affect toddlers with
short stature are: lack of nutrition intake, non-exclusive breastfeeding, and foods that do not

contain iodized salt.

RECOMMENDATIONS

Future researchers are expected to conduct further research on the relationship of
nutritional intake in children aged 25-59 months with stunting and short stature. Further
researchers are also expected to research how the development of brain cells in toddlers who are
stunted, short stature and normal toddlers, and research how the history of maternal nutritional

status during pregnancy is related to toddlers who experience stunting and short stature.
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