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ABSTRACT

Stunting is a widespread public health issue and remains a significant challenge in
many parts of the world, especially in developing countries such as Indonesia. It has
far-reaching consequences for both individual well-being and societal progress. The
purpose of this study was to identify the risk factors for stunting in children aged 6-
59 months in the stunting locus in Indonesia. This cross-sectional study was
conducted in Ciampea Udik Village, a stunting locus, among 124 children
selected using a multistage sampling. Dietary intake data, including energy,
macronutrients, vitamins, and minerals, were collected through two non-consecutive
24-hour food recalls. Household characteristics, pregnancy, infection, hygiene,
breastfeeding, and growth monitoring practices were assessed using adapted
National Basic Health Research questionnaires, the age in months was computed
in WHO Anthro Software based on the birth and interview dates, body height was
evaluated by a stadiometer having an accuracy of 0.1 cm. Variables having p-values
<0.25 in bivariable logistic regression, including child age, iodine level in household
salt, mother's education, child order, birth spacing, ARIs, pneumonia, diarrhea,
vitamin A, calcium, iron, and zinc intakes, were analysed using multivariable logistic
regression. Age 24-59 months (AOR=2.52; 95% CIl 1.13-5.63) and low zinc intake
(AOR=3.08; 95% CI 1.29-7.33) were significant predictors of stunting (p<0.05). Poor
iodine level in household salt may contribute to stunting (p<0.1) in the stunting locus
area. Low zinc intake was the most significant risk factor for stunting. Aside from that,
the low iodine levels in household salt might be linked to stunting. Therefore the
program's aims of increasing zinc intake using iodized salt could help have an
influence on lowering stunting. It is highly recommended that a collaboration
between nutrition academics and local government occur in order to design a sound
nutrition education program to increase daily consumption of local food high in zinc
and the usage of iodized salt.
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INTRODUCTION

Stunting is a widespread public health issue and remains a significant challenge in
many parts of the world, especially in some developing countries, including
Indonesia. Although the prevalence of stunting among under-five children in
Indonesia has decreased since 2018, intensive efforts are still needed to reduce the
current prevalence rate of stunting from 21.6% [1] to the government’s target of 14%
[2] by 2024.

Stunting is the impairment of growth and development of children caused by chronic
malnutrition, especially during childhood [3]. It manifests as a low height-for-age,
indicating that a child is shorter than the average height for their age group. The
height-for-age z-score is commonly used to assess stunting, with a z-score less than
-2 standard deviations indicating stunting growth [4]. The designated stunting locus
is one such area where stunting has emerged as a major concern. The term "locus"
refers to a specific geographical location or region with a higher prevalence of
stunting in its population.

Stunting is the result of complex interactions among nutritional deficiencies, maternal
health, and environmental factors [5]. Adequate intake of vitamins and minerals is
essential for normal child growth and development, particularly vitamins A, D, B1
(thiamine), B9 (folate), B12 (cobalamin), and C, as well as minerals such as calcium,
iron, zinc, and iodine. Each of these nutrients plays a critical role in supporting
physiological processes necessary for growth. Vitamin A is essential for immune
function and cellular growth, while vitamin D supports calcium absorption and bone
mineralization [6]. B-vitamins are key cofactors in energy metabolism and cellular
function, with deficiencies linked to poor growth outcomes in children [7]. Minerals
like calcium and iron are also indispensable, promoting bone development and red
blood cell formation, respectively [8, 9]. However, deficiencies in these nutrients
remain widespread in Indonesia, exacerbating the risk of stunting [10].

Pregnancy is a critical period for fetal growth and development, with maternal
nutritional status directly impacting the health and growth trajectory of the child.
Maternal deficiencies in vitamins and minerals during pregnancy increase the risk of
low birth weight and stunted growth in children [11]. For instance, iodine is a key
micronutrient needed for thyroid hormone synthesis, which regulates fetal growth,
neural development, and skeletal growth [12, 13]. In Indonesia, despite mandated
salt iodization to achieve iodine content of at least 30 mg/kg per the Indonesian
National Standard (SNI) 3556:2016, many households still use salt with insufficient
iodine levels, putting both pregnant women and children at risk of iodine deficiency
[14].
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Zinc, an essential trace element, plays a particularly significant role in child growth.
Zinc is involved in multiple cellular functions, including DNA and RNA synthesis,
immune function, and cell division, all of which are fundamental to growth and
development [15]. Zinc deficiency is prevalent in Indonesian children and is
associated with impaired growth and a higher risk of stunting, even in children who
appear otherwise healthy [16]. These issues not only exacerbate growth deficits but
also increase the likelihood of pediatric morbidities, underscoring the need for
adequate zinc intake and growth monitoring in early childhood [17].

Moreover, recent research highlights that older children are at a greater risk of
stunting in Indonesia, potentially due to the cumulative effects of nutrient deficiencies
and socio-economic challenges over time [18]. This emphasizes the importance of
addressing stunting at the earliest stages of development through interventions that
focus on maternal and child nutrition, environmental factors and rigorous growth
monitoring.

Despite the Indonesian government's and partners' strong emphasis on reducing
stunting, it remains a significant public health issue, implying that some risk factors
are still being unidentified (such as maternal and child healthcare, nutrition quality,
sanitation or cultural beliefs). Their involvement in reducing stunting is critical since
it has a significant impact on public health, human capital, and the country’s long-
term development. Therefore, the purpose of this study was to explore the
multifaceted causes and consequences of stunting in children aged 6-59 months
within the stunting locus, with a particular focus on the critical role of micronutrient
intake, maternal health, and environmental factors. Addressing these factors through
comprehensive nutritional and policy interventions is essential to improve growth
outcomes and reduce the long-term impacts of stunting on children in stunting locus.

MATERIALS AND METHODS

Study Design and Location

A cross-sectional study was conducted From May to July 2024, in Ciampea Udik
Village, a stunting locus. Ciampea Udik is located in Bogor Regency, 74 kilometers
south of Jakarta, Indonesia's capital city. According to the 2014 census, the district's
total population is expected to be 7.993 people, with 555 under-five children. There
are nine integrated healthcare centers in the village and the prevalence of stunting
in 2023 was 32%.

Study Population and Sampling

The source population included all 6-59 month-old children from Ciampea Udik, a
total of 555. The sample size was obtained using the hypothesis test of
one proportion [19] with 95% confidence interval, statistical power of 80%,
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considering the proportion of stunting in Bali Province [20] as 8%, and the proportion
of stunting in West Java Province as 16.3% [20], with a 15% non-respondence rate.
The result of the sample size determined was 124 children.

A multistage random technique was used to select the sample. First, cluster
proportional random sampling was conducted across Ciampea Udik's nine
integrated healthcare centers (IHCs), which served as study locations.

The sample was drawn from each of the nine IHC based on their proportion to the
total number of children. The second stage is purposive sampling, which selected
children based on specified inclusion and exclusion criteria.

The inclusion criteria required that participants had resided in Ciampea Udik for at
least 6 months, were willing to participate in interviews, and had the ability to
understand and respond to questions in the local language. The exclusion criteria
were: 1). Children and parents were unable to participate in the research until the
completion of the study; 2) Children moved residences; and 3) Children had body
length/height z-score for ages <-6 SD or >+6 SD. Z-scores of height for age beyond
the following ranges are considered outliers and should be evaluated or eliminated
from the analysis [21]. After analysing the HAZ data, no outlier z scores were
detected in this study.

Data Collection

The questionnaires of household characteristics, pregnancy, infection, hygiene,
breastfeeding and growth monitoring practices were adapted from the National Basic
Health Research questionnaires [22]. Household characteristics consisted of family
socioeconomic indicators, family size, household sanitation, and salt iodine
concentration.

Interviews were conducted with mothers or caregivers of children. Two major
researchers supervised fifteen trained enumerators who collected data. Body height
measurements were taken with a stadiometer having an accuracy of 0.1 cm. It was
measured in an upright position with the back of the head, shoulder blades, buttocks,
and heels in contact with the backboard. The age in months was computed in WHO
Anthro Software based on the birth and interview dates. The iodine rapid test reagent
was used to determine the iodine content of household salt typically prepared for
children meal. To determine the level of iodine in salt, place one tablespoon in a
white and clean container, the salt was dripped 1-2 times with iodine rapid test
reagent, and the color change was noticed. If there was no change in color, the salt
did not contain iodine. If the salt turned light blue, it contained less than 30 ppm of
iodine. If the color shifted to dark blue/dark purple, the salt had at least 30 ppm of
iodine. This qualitative test for iodine in salt, commonly used worldwide, involves a
simple spot-testing kit that utilizes a starch-based reagent. When iodine is present,

meJ: https://doi.org/10.18697/ajfand.139.25270 25729



https://doi.org/10.18697/ajfand.139.25270

: PUBLISHED BY
o Since 200/ SCHOLARLY, PEER REVIEWED AFRlC;\I\rl
! i SCHOLARLY

Volume 25 No. 2 A

AFRICAN JOURNAL OF FOOD, AGRICULTURE,
NUTRITION AND DEVELOPMENT Februa ry 2025 TRUST

ISSN 1684 5374

it reacts with the starch, turning the sample blue, which serves as an immediate
indicator of iodine content. These rapid test kits are cost-effective and easy to use
in field settings, making them suitable for quick assessments at households [23].

Pregnancy data included parity, birth spacing, pregnancy check, Iron Folic Acid (IFA)
tablet consumed, birth weight and length, and postpartum vitamin A supplementation.
Infection and hygiene data included pulmonary tuberculosis, acute respiratory tract
infection (ARI), pneumonia, diarrhea, and hand washing practice. The data on
infections included those diagnosed by health workers (doctors/nurses/midwives) in
the previous month, such as ARI, pulmonary TB, and diarrhea. Pneumonia infection
was measured using diagnoses from health workers in the previous year. History of
infections was classified as yes or no.

The data on breastfeeding and growth monitoring practices included four variables:
delivering colostrum, exclusive breastfeeding, height monitoring, and vitamin A
supplementation for children one year ago. Data on dietary intake were collected
using a food recall form twice in 24 non-consecutive days. Intake data included 14
variables including energy, carbohydrate, protein, and fat, as well as vitamins (A, D,
B1, B12, B9, C) and minerals (calcium, iron, zinc, and iodine) intake.

Data Processing and Analysis

WHO 2005 guidelines were utilized when processing height data to determine if it
was "stunting" or "not stunting." After collecting the child's height, age, and gender,
the z-score of height or length for age (HAZ) was calculated to match the child's age
and gender. HAZ was calculated automatically by WHO Anthro Software after
entering the child's age, height, and gender. WHO defines stunted as HAZ < -2 SD,
while normal/not stunted is HAZ = -2 SD. This classification is based on standard
deviations from the WHO reference population's age-specific median height.

Household socio-economic indicators consist of parental education and family
income. Education was classified as high if the lowest education level is senior high
school, and low if the highest level of education is junior high school. The income
was determined using the 2023 Bogor Regency Regional Minimum Wage/RMW
(IDR 4,520,212 = US$ 286.74 per month). Household income was categorized as
<RMW and >RMW.

The number of family members determines family size, which was classified as small
(<4 people) or large (>4 people). Sanitation was a composite variable that included
the following variables: the primary water supply for home and drinking uses, the
quality of drinking water, the method of waste disposal, waste storage, the frequency
of washing the bathtub and latrine use. The overall score for the sanitation variable
was calculated by adding the scores from these variables, and the mean score (61)
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was used as the cut off. Sanitation was divided into two categories: at risk (<mean
total score) and lower-risk (> mean total score).

The iodine content in household salt was classified based on the National
Standardization Agency's cut off, with less iodine salt being salt that does not contain
iodine and/or has less than 30 ppm, and salt with at least 30 ppm iodine being
classified as adequate iodine [24].

Birth intervals were classified as lower-risk (>3 years) or at risk (<3 years) based on
a three-year cut off [25]. The number of Iron Folic Acid (IFA) tablet taken during
pregnancy was calculated using the number of IFA tablets recommended by the
Ministry of Health. Pregnant women are advised to take one IFA tablet per day for
at least 90 days throughout pregnancy [26], hence this study categorized it as
insufficient (<90 tablets) or sufficient (>90 tablets).

Vitamin A supplementation during postpartum was measured by the number of
vitamin A capsules consumed. If the mother taken only one capsule of vitamin A, it
was considered insufficient, whereas two capsules were considered sufficient. The
Ministry of Health's Guidelines for Health Services for Postpartum Mothers
recommend 200,000 IU of vitamin A during postpartum, which is given in the form of
two red vitamin A capsules. The first vitamin A capsule is given shortly after delivery,
followed by the second capsule 24 hours later.

Birth weights were classified as low (<2500 grams) or normal (>2500 grams). Birth
length was classified according to WHO child growth standards. Male child was
classified as short if his birth length was less than 46.1 cm, and female child as short
if it was less than 45.4 cm.

The history of giving colostrum was divided into two categories: disposing of away
somef/all and giving it altogether. Growth monitoring was based on a record of
length/height measurements 1 year ago, namely seldom (<2 times) and frequently
(>2 times). The history of vitamin A supplementation in children was categorized
according to the standards from the Ministry of Health. Vitamin A supplements are
administered at Integrated Healthcare Center in both February and August. At 6-11
months old, babies are given one blue vitamin A capsule containing 100,000 [U.
When children are 12 to 59 months old, they are given one red vitamin A capsule
containing 200,000 IU. Vitamin A is considered sufficient if taken once for infants
aged 6-11 months and twice for children aged at least 12 months.

After calculating energy and nutrient intake using the updated Nutrisurvey, its
adequacy was compared to the latest Indonesian Dietary Recommendation based
on age, gender, and median body weight according to WHO 2015 standards.
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Energy and macronutrient intakes were considered adequate if it exceeds 90%
(>90%) of the Recommended Dietary Adequacy (RDA), and deficient if it falls below
90%. Micronutrient intake was considered adequate if it exceeds 77% (>77%) of the
RDA, and deficient if it falls below 70%, with the exception of iodine intake. All
children did not consume enough iodine, hence the cut off is based on the average
value (10%), divided into >10% of the RDA and <10% of the RDA.

Descriptive statistics were presented in the table. Variables having p-value <0.25
in binary logistic regression, including child age, iodine level in household salt,
mother’s education, child order, birth spacing, ARIs, pneumonia, diarrhea, vitamin
A, calcium, iron, and zinc intakes (Table 3), were examined in multivariable logistic
regression. The model was developed using a backward likelihood ratio with 0.1
probability removal. The OR was defined with a 95% confidence interval to
demonstrate the strength of the relationship, and a p-value <.05 was used to indicate
statistical significance. The resulting model's goodness of fit was examined using
the Hosmer-Lemeshow test at p-value = 0.05 (0.325), model classification accuracy
was observed with 58.1% properly classified, and multicollinearity was determined
with standard errors of beta coefficients at >1.

Ethics

This research obtained ethical approval from the Esa Unggul University Code of
Ethics Enforcement Council, Research Ethics Committee. Permit letters were
acquired from both the Bogor Regency Health Office and the Bogor District and
National Unity and Politics Agency of Bogor Regency.

RESULTS AND DISCUSSION

This study analysed data from 124 children with the most (65.3%) children falling
within the age of 24-59 months. Parental level of education is typically low among
fathers (57.3%) and mothers of children (61.3%). The majority of children
households (81.5%) earn less than the regional minimum wage. Aimost half (49.2%)
of children are not exclusively breastfed (Table 1). Most children have insufficient
energy intake (54.8%), carbohydrates (74.2%), thiamine (77.4%), folate (78.2%),
vitamin C (82.3%), calcium (87.9%), iron (78.2%). Majority of children (96%) had
iodine sufficiency less than 10% RDA (Table 2).

Child age and zinc consumption were both statistically significant predictors of
stunting (p<0.05). The 24-59 months age group is 2.52 (AOR=2.52; 95% CI 1.13-
5.63) times more likely to have stunting than children aged 0-23 months. Children
with low zinc intake are 3.08 (AOR=3.08; 95% CI 1.29-7.33) times more likely to be
stunted than children with adequate zinc intake (Table 4).
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The study's findings revealed that the child's age and a lack of zinc intake were
statistically significant predictors of stunting among children in stunting locus villages.
Children aged 24-59 months have a 2.98 (AOR=2.98; 95% Cl 1.27-7.02) times
higher risk of stunting than children aged 0-23 months. Those who do not consume
adequate zinc are 2.71 (AOR=2.71; 95% Cl 1.23-5.99) times more likely to suffer
from stunting than those who do (Table 4).

Children aged 24-59 months are 2.98 times as likely to be stunted than children aged
0-23 months. This study is consistent with previous research in East Nusa Tenggara,
which found that children aged 24 to 35 months are 2.08 times more likely to develop
stunting than children aged 0 to 11 months [27]. Research in three Indonesian
districts, Klaten, Sikka, and Jayawijaya, also demonstrate that older age is a
significant risk factor for childhood stunting [18].

The elevated risk of stunting in older children might be because children between
24-59 months are more active than earlier ages, resulting in higher energy loss,
allowing protein to be digested as an energy source to compensate for insufficient
energy needs. Half of stunted children get adequate protein intake, but most of them
consume insufficient carbohydrates and fats. Because of a lack of carbohydrate and
fat consumption, the role of protein that is supposed to be for cell growth can alter
to that of an energy source [28]. Aside from that, the increased risk of stunting in
older children could be due to mothers or caregivers giving more attention and care
to their younger siblings/newborn babies.

Another predictor of stunting is a low zinc intake. Children with low zinc intake are
2.71 (AOR=2.71; 95% Cl 1.23-5.99) times more likely to be stunted than children
with adequate zinc intake. A study on children aged 24-60 months in Lampung found
significant variations in mean zinc levels between stunting and non-stunting children
(p = 0.01). Stunted children had a reduced mean zinc level (45.06 £ 12.21)
compared to non-stunting children (58.77 + 12.98). When compared to non-stunting
children, serum zinc levels are lower in stunting children [29]. Similarly, study on
children aged 12-14 months in Surabaya reveals that stunting children have a lower
zinc intake than non-stunting children [30]. Research on children aged 2 to 5 years
in West Sumatra showed that stunted children have considerably lower hair zinc
levels than normal children [31].

Zinc, an essential element found in the body, has numerous important effects on the
growth of children [32]. Zinc is involved in cell division and growth and immunological
response [33, 34]. Zinc deficiency has been shown to impede growth [35, 36]. Zinc
deficiency is one of the most prevalent forms of micronutrient malnutrition in
worldwide, yet it is also one of the least recognized [37, 38]. It is a significant growth
restricting factor in children leading to stunting in both seemingly healthy [39] and
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undernourished children [40]. In besides raising the likelihood of many other
pediatric morbidities [41], the consequences of significant zinc deficiency include
cognitive decline [42], recurring infections and diarrhea [43], and slowed wound
recovery [44].

The highest rates of zinc deficiency were among children aged 6-23 months and
those from rural, low-income and food-insecure households. Low income was
discovered to be a substantial determiner of zinc deficiency (OR 4.0; 95% Cl = 2.22-
6.00). Stunting (OR 1.37; 95% CI = 1.06-1.76) and serum vitamin A deficiency (OR
1.80; 95% CI = 1.43-2.26) were related with an increased risk of zinc deficiency.
Sufficient vitamin A consumption was an essential factor in preventing zinc
deficiency [45].

Poor iodine level in household salt may contribute to stunting (p<0.1) in the stunting
locus area. The diets of all children in this research did not meet the iodine
requirement. The majority of children (96%) have iodine intakes that are less than
10% of the RDA. Many countries' diets did not meet iodine requirement unless salt
is added with it (46). By 2020, 124 nations had issued rules requiring salt iodization,
with 21 countries remained in the voluntary iodization stage. As a result, 88% of the
global population uses iodized salt [46].

lodine is an essential micronutrient found in thyroid hormone. Normal growth and
development require adequate iodine intake. If the iodine requirement is not met,
growth may be restricted [47]. Low thyroid hormone levels can be caused by a lack
of iodine. Thyroid hormone plays an important role in growth hormone/GH function
[48]. Indonesia required salt fortification with iodine, as stated in Indonesian National
Standard (SNI) 3556:2016. lodine content of salt must be at least 30 mg/kg [24].

CONCLUSION AND RECOMMENDATIONS FOR DEVELOPMENT

Low zinc intake was the most significant risk factor of stunting. Aside from that, the
low iodine level in household salt may contribute to stunting. Therefor the program's
aims of increasing zinc intake and using iodized salt could help the program have
an influence on lowering stunting.

Addressing global zinc deficiency and raising zinc intake necessitates context-
specific approaches and an integrated approach of complementary, evidence-based
interventions. It is highly suggested that there is a collaboration between nutrition
academics and local governments to design and consistently distribute local food
high in zinc, which is more acceptable and affordable to undernourished children.

It is critically important for local governments to rebuild salt fortification program
commitment among salt producers and to monitor salt iodine level. The community

meJ: https://doi.org/10.18697/ajfand.139.25270 25734



https://doi.org/10.18697/ajfand.139.25270

PUBLISHED BY

Since 200/ SCHOLARLY, PEER REVIEWED AFRICAN

SCHOLARLY

Volume 25 No. 2 A
NUTRITION AND DEVELOPMENT February 2025 TRUST

ISSM 1684 5374

should be also educated how to store appropriately iodized salt for daily
consumption.
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Table 1: The characteristics of household, history of infection, pregnancy,
Childbirth, postpartum, breastfeeding, and growth monitoring for
children aged 6-59 months in the stunting locus village of Ciampea
Udik, Bogor Regency in 2023 (n=124)

Characteristics n %
Household characteristics
Gender Male 62 50.0
Female 62 50.0
Age 6-23 months 45 36.3
24-59 months 79 63.7
Stunting No 61 49.2
Yes 63 508
lodine level in household salt Adequate 60 484
Inadequate 64 51.6
Family size (person) <=4 53 427
>4 71 573
Father's education High 53 427
Low 71 573
Mother's education High 48  38.7
Low 76 613
Family income >= RMW 23 18.5
<RMW 101 81.5
Sanitation Adequate 64 51.6
Poor 60 484
Pregnancy, childbirth and postpartum
Child order >3 15 121
2-3 73 589
1 36 290
Birth spacing >3 years 78 629
<3 years 46  37.1
Gestational age at first check <14 weeks 110 88.7
>=14 weeks 14 113
IFA tablet consumed during pregnancy >=90 tablets 85 68.5
<90 tablets 39 315
Birth attendant Health worker 122 98.4
Non-health worker 2 1.6
Consumption of vitamin A at postpartum >= 2 times 57 46.0
< 2times 67 54.0
Birth weight Normal 118 95.2
Low 6 438
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Birth length Normal
Short
Infection and hygiene practices
ARIs No
Yes
Pneumonia No
Yes
Pulmonary TB No
Yes
Diare No
Yes
Washing hands routinely Yes
No
Breastfeeding and growth monitoring
Breastfeeding initiation <1 hour
>=1 hour
Colostrum (n=293) All given
Partially/entirely disposed
Exclusive breastfeeding Yes
No
Body height measurement per year >= 2 times
< 2times

PUBLISHED BY

AFRICAN
SCHOLARLY

TRUST

ISSN 1684 5374

107
17

74
50
114
10
121
3
87
37
101
23

66
58
101
23
63
61
117
7

86.3
13.7

59.7
40.3
91.9

8.1
97.6

24
70.2
29.8
81.5
18.5

53.2
46.8
81.5
18.5
50.8
49.2
94.4
5.6

RMW: Regional Minimum Wage; IFA: Iron Folic Acid; ARI: Acute Respiratory Tract Infection; TB:

tuberculosis
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Table 2: Energy and nutrient intakes of 6-59 month-old children in the stunting
locus village of Ciampea Udik, Bogor Regency, 2023 (n=124)

0
Intake variables I\RIIIZQLL/;)SE RDA level? n %
Energy 88+3.6 Adequate 56 45.2
Deficient 68 54.8
Protein 169+7.2 Adequate 118 95.2
Deficient 6 4.8
Fat 103+5.4 Adequate 78 62.9
Deficient 46  37.1
Carbohydrate 68+3.3 Adequate 32 258
Deficient 92 742
Vitamin A 189+14.6 Adequate M7 944
Deficient 7 5.6
Thiamine 44+3 4 Adequate 28 226
Deficient % 774
Folate 34+6.9 Adequate 27 2138
Deficient 97 782
Vitamin C 1945.1 Adequate 22 117
Deficient 102 82.3
Calcium 26+9.1 Adequate 15 121
Deficient 109 87.9
Iron 43+3.2 Adequate 27 21.8
Deficient 97 782
Zinc 86+4.9 Adequate 88 71.0
Deficient 36 29.0
Cobalamin 72+3.2 Adequate 65 524
Deficient 99 476
lodine 1.8+0.3 >10% RDA 5 4.0

<10% RDA 119 96.0
'RDA: Recommended Dietary Allowance; 2Deficient energy and macronutrients intake are defined
as less than 90% of the national RDA, while adequate is defined as 90% or more. Deficient
micronutrient intake is less than 77% of the RDA, while adequate is 77% or more
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Table 3: Relationship between study variables and stunting among children
aged 6-59 months in stunting locus village, Ciampea Udik, Bogor
Regency, 2023 (n=124), p<0.25

Variable Stunting Normal COR(95%CI) p
Household characteristics
Age .030
6-23 months 17 (37.8) 28 (62.2) 1

24-59 months 46 (58.2) 33(41.8) 229 (1.08 -

4.86)

lodine level in household salt .050
Adequate 25(41.7) 35(58.3) 1

Poor 38(59.4) 26(40.6) 2.05 (1.00 -

4.19)

Mother’s education .090
High 29 (60.4) 19(39.6) 1

Low 34 (44.7) 42(55.3) 0.53(.26-1.11)
Pregnancy
Child order

1 15(41.7) 21(58.3) 1

2-3 42 (57.5) 31 (42.5) .93(.27-3.18) .912
>3 6(40.0) 9(60.0) 1.89(.85-4.26) .121
Birth spacing 106
>3 years 44 (69.8) 34 (55.7) 1

<3 years 19(30.2) 27 (44.3) .54 (.26 -1.14)
Infection and hygiene practice
ARls 214
No 41(55.4) 33 (44.6) 1

Yes 22 (44.0) 28(56.0) 0.63(.31-1.30)
Pneumonia .060
No 61(53.5) 53(46.5) 1

Yes 2(20.0) 8(80.0) 0.22(.04-1.07)
Diarrhea .062
No 51(55.4) 41 (44.6) 1

Yes 12 (37.5) 20 (62.5) .47 (.22-1.04)
Vitamin A 242
Adequate 61(52.1) 56 (47.9) 1

Deficient 2(286) 5(71.4) .37(.07-197)
Calcium 157
Adequate 5(33.3) 10(66.7) 1

Deficient 58 (53.2) 51(46.8) 2.28(.73-7.09)
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[ron 109
Adequate 10 (37.0) 17 (63.0) 1
Deficient 53 (54.6) 44(454) 2.05 (0.85 -
4.92)
Zinc .026
Adequate 39 (44.3) 49(55.7) 1
Deficient 24 (66.7) 12(33.3) 251 (112 -
5.65)

ARI: Acute Respiratory Tract Infection

Table 4: Factors influencing stunting in children aged 6-59 months in stunting
locus village, Ciampea Udik, Bogor Regency, 2023 (n=124)

Variable AOR (95% ClI) p
Age (months)
0-23 1
24-59 2.52 (1.13-5.63) 0252
lodine level in household salt
Adequate 1
Poor 1.97 (.93-4.18) .078p
Zinc intake

Adequate 1

Deficient 3.08 (1.29-7.33) 0112

ap<0.05; bp<0.1
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