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Summary

Background: Soil, water, and plants that grow in the highlands have a very low iodine content in nature. People
living in these areas can suffer from iodine deficiency; in children under 5 years of age, the latter can induce mental and
growth disorders.

Objective: To assess correlations between characteristics of children and their mothers and mental development of
children under two years of age living in iodine-deficient areas.

Materials and Methods: We conducted a cross-sectional study in rural areas of Magelang Regency involving 46
respondents to find the association between eight independent variables (knowledge, education, occupation and parenting
style of the mother, sex, wasting, underweight, and stunting of children) and children’ mental development as a dependent
variable using logistic regression.

Results: Bivariate analysis showed that mother’s knowledge, as well as the child’s male sex and stunting correlated
with mental development of children under the age of two (p < 0.05). Multivariate analysis demonstrated that stunting
had a significant effect on child developmental disorders.

Conclusion: Stunted children under two years of age living in iodine-deficient areas are 11.588 times more likely to
experience developmental delays than those without stunting.
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PesioMe

BsedeHue. NMo4Ba, BoAa 1 pacTeHuA, NponspacTraiollme B BbICOKOropbe, XapaKTepU3yloTCA 04YeHb HU3KUM cofeprKa-
HWeM nopa. MecTHoe HacesnieHne MOXKeT UCMbITbIBaTb AePUUUT 110[a, CMOCO6HBIN Bbi3biBaTh HAPYLLUEHUA NMCUXUYECKOMO
1 PU3NYecKoro passmTuA y geten mnaguwe 5 nert.

Llesib: oLeHNTb KOpPEenALMM MeXAY XapaKTepUCTUKaMN AeTel U UX MaTepei 1 NCUXUYECKUM PasBUTVEM AeTel B BO3-
pacTe A0 ABYX NET, NPOXMUBaIOWNX B MOA0AEPULMTHBIX palioHax.

Mamepuarel u Memodsl. [poBeaeHo NMonepeYHoe NccrefoBaHNe B CESIbCKMX paioHax MHAOHE3NICKOro oKkpyra MarenaHr
€ y4acTueM 46 pecnoHAeHTOoB A1A YCTaHOB/IEHMA CBA3N MeM Y BOCEMbIO HE3aBNCUMbIMU MepeMeHHbIMU, BKIIloYan 3HaHNS,
obpasoBaHu1e, 3aHATOCTb U CTU/Tb BOCTIUTaHMUA MaTepu, a TaKKe MoJl, CTOLLEeHWe, He[OCTaTOYHbIN BEC U 3a[ieprKKa pocTa y
AeTen, U NCUXMYECKMM pasBUTUEM [eTel B KayecTBe 3aBUCKMON NepeMeHHOM C UCMO0JIb30BaHMEM JIOTMCTUYECKOM perpeccum.

Pe3ynbmamel. [JByMepHbI aHanM3 noKasarl, YTo 3HaHUA MaTepu, a TaKKe MYXHCKON Mos 1 3afeprKKa pocTa pebeHKa
KOppenvpyioT C NCUXMYECKUM pasBUTUEM AeTen Mnale AByx et (p < 0,05). MHoroMepHbIN aHanns Npo4eMoHCTpMpoBarn,
UTO 3a[eprKKa pocTa oKasbiBaeT 3HaYMTesIbHOE BAINAHWE Ha HapyLLUeHWA Pa3BUTUA y OeTeN.

3akodeHue. BepoATHOCTb 3afieprKn pasBuTUA y AeTer Mnaflle AByX J1eT, MPOXUBaloLWMX B palioHax ¢ AedpULmUTOoM
roaa, B 11,588 pas Bbilwe y AeTei ¢ 3a0epr<Kol pocTa, YeM 6e3 Heé.

KniouyeBble cnoBa: 3alepX*Ka pocCTa, nopn, ncmxmyecKoe pasBuUTue.

[Ana untupoBanua: Awap X., PaxpunyanH M.3., Hyrpaxenn LLLA., TeaHapapuHn [.X. 3agepKa pocta B paioHax ¢ AepuumToM
Mofa: KaK 3To BNMAET Ha MNCHUXMYEecKoe pasBuUTUe AeTel Ao AByX neT? // 3nopoBbe HaceneHua u cpeda obutanua. 2025. T. 33. N2 8.
C. 46-51. doi: 10.35627/2219-5238/2025-33-8-46-51
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Introduction

Soil, water, and plants growing in highland areas
naturally lack iodine. People living in these areas
can suffer from iodine deficiency; in children under 5
years of age, the latter can induce mental and growth
disorders. The high rate of developmental disorders
in children in several countries, especially poor and
developing ones, has become a global concern [1].
Several studies provide evidence of the importance of
iodine adequacy in the daily diet. lodine deficiency during
the first 1000 days of life impacts the development
and growth of the newborn. Pregnancy is seen as a
good opportunity to maintain a nutritional status for
the health of the baby, especially the adequacy of
iodine intake as a micronutrient [2]. lodine deficiency
during pregnancy can cause growth and developmental
disorders in offspring.

Magelang Regency is a region with a history of
iodine deficiency disorders (IDD) in the past. Residents
living in the area are at risk of IDD because the iodine
content of the soil and water is very low, especially
in the highlands [3]. Since 2015, the government has
implemented a program to provide iodized salt for all
(universal salt iodization/USI) in order to overcome
iodine deficiency. Providing sufficient iodized salt is
an effort to meet individual iodine needs. The results
of the 2020 research of two different populations
of pregnant women showed that iodine intake was
sufficient in early pregnancy, but there was a risk of
iodine deficiency as gestational age increased. This
shows that iodine deficiency in pregnant women living
in areas that previously experienced iodine deficiency
requires monitoring and supervision to maintain their
iodine adequacy [4].

The World Health Organization (WHO) recommends
monitoring iodine sufficiency in pregnant women at
the population level by measuring median urine iodine
concentration. lodine deficiency is defined as a median
urinary iodine concentration <150 pg/L [5]. The results
of the 2023 survey showed that the median urinary
iodine concentration in Magelang Regency in the
highlands > 600 meters above sea level was 152 pg/L
(borderline), and 49 % of pregnant women did not
have guaranteed daily iodine adequacy of 150 pg/L
[6]. In addition, the results of the 2023 congenital
hypothyroid screening survey found two cases of
congenital hypothyroidism (0.05 %) [7]. This means
that where a case of congenital hypothyroidism is
found in an area, the area is declared an IDD area.
The results of other studies on child development
also show that as many as 84.6 % in the highlands
experience developmental disorders [8].

Stunting is a condition caused by long-term
malnutrition. Malnutrition in mothers during pregnancy
and in children under two years of age significantly
impacts stunting. Evidence suggests that non-exclusive
breastfeeding is associated with stunting [9]. Furthermore,
factors contributing to stunting in children in Indonesia
include low household socioeconomic status, premature
birth, short births, and low mother’s education [9].

Development and physical growth of under-two-year-
olds are inextricably linked since growth influences child
development. Such children have a high risk of delayed

mental development, which is influenced by several
factors such as mother’s knowledge, stimulation, and
parenting. Sociodemographic assessment is important to
recognize children at high risk of cognitive developmental
delay [10]. Wasting is a state of malnutrition that
is immediately apparent in children aged < 5 years.
Wasting causes recurrent illness, impaired physical
growth such as being underweight, and impaired mental
development such as impatience. Malnutrition and
wasting have long-term effects that include poor health
and work performance, stunted growth, and inability
to study. The World Health Organization urges that
by 2025, nations should cut undernutrition, including
child wasting, to less than 5 % [11].

In addition, inappropriate parenting patterns
account for lower cognitive development of children
compared to those who experience good parenting.
This is the basis for the importance of efforts to
improve providing good parenting [12]. Babies who
are born stunted and remain stunted until the age of
three years, tend to have lower cognitive development
than stunted newborns who are able to reach normal
height by this age [12].

Many children under the age of five suffer from
developmental delays, which can have a major impact
on their ability to reach their full potential in life
[13]. These results emphasize that children with
growth and developmental disorders require focused
interventions and efficient implementation techniques.
The government should implement policies that focus
on providing better access to health and education
services for children [14].

The study aims to assess correlations between
characteristics of children and their mothers and
mental development of children under two years of
age living in iodine-deficient areas.

Materials and Methods

Data source

This case study was conducted in November 2024
in a rural area experiencing iodine deficiency. The study
location was Pesidi Village, Grabag District, Magelang
Regency, Central Java, Indonesia. Forty-six samples
were selected according to the inclusion criteria. This
village was recorded as having the highest number
of stunting cases based on the 2023 Indonesian
Nutritional Status Survey. To maintain data quality,
the team worked on common understanding of the
guestionnaire, editing, coding and tabulation, data
cleaning, and data analysis. Independent variables
regarding respondent characteristics were collected
through interviews using a standardized questionnaire.
Children development was evaluated using the Bayley
Infant Development Scale.

Dependent and Independent Variables

Mental development is the dependent variable, while
knowledge, education, occupation and parenting style
of the mother, as well as sex, wasting, underweight,
and stunting of children are independent variables.

Data Analysis

The initial analysis of this study used the chi-square
test for bivariate comparisons. In the final stage, we
used binary logistic regression. We used IBM SPSS
21 for statistical analysis.
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Ethical Clearance

Ethics approval was provided by the Health
Research Ethics Committee at the Faculty of Public
Health of the Diponegoro University, No. 323/EA/
KEPK/-FKM/2024. Written informed consent was
obtained from all respondents in the survey.

Results

Table 1 shows the results of the bivariate test
between independent and dependent variables pertaining
to children. Stunting and sex were the two factors that
significantly correlated with mental development,
while the others did not.

Table 2 shows the results of the bivariate test
between independent and dependent variables pertaining
to mothers. Their knowledge appeared to be the
only factor that significantly correlated with mental
development of children.

Table 3 demonstrates the results of a multivariate
analysis of three variables based on the chi-square

https://doi.org/10.35627/2219-5238/2025-33-8-46-51
UpMFMHaﬂbHaﬂ uccneposartenbCcKan CTatbA
test’s significance. They show that stunting in children
under two significantly affects children’s mental
development. Stunted children in iodine-deficient areas
are 11,588 times more likely to experience mental
developmental delays than those without stunting.
Discussion
Table 1 shows that more than one-third of the boys
but none of the girls experienced mental developmental
delay. The relationship between sex and developmental
delay was statistically significant. This is in line with
other studies showing that boys have poorer verbal
skills and mental development than girls [15].
Table 2 shows a significant relationship between
mothers’ knowledge and children’s mental development.
With poor mothers’ knowledge, nearly 50 % of children
experience mental developmental delays. This is in line
with the results of other studies showing that child
development is related to mothers’ developmental
stimulation behavior. Good mother’s behavior regarding

Table 1. Correlations between children’ characteristics and their mental development
Tabnuya 1. Koppenauumn Mexxay xapakTepucTUKaMm U NCUXUYECKUM pa3BUTUEM AeTei

Mental development / lcuxuyeckoe passutue
Variable / lepeMeHHan Delay / 3apepika Normal / HopMa p
n % n %
Sex / TMon 0.003
— Female / MeHckuit 0 0.0 19 100
— Male / Myxcwoii 10 37.0 17 63.0
Wasting / Uctowexve 0.345
—Yes/[la 0 0.00 3 100.0
—No/ Her 10 233 33 76.7
Underweight / HegoctaTouHblii Bec 0.294
—Yes/[la 2 40.0 3 60.0
—No/ Her 8 19.5 33 80.5
Stunted / 3agep»Ka pocTa 0.012
—Yes/[la 6 46.2 7 53.8
—No/ Her A 12.1 29 87.9

Table 2. Correlations between mothers’ characteristics and child mental development
Tabnuya 2. Koppenauum Mexay XapaKTepucTUKaMu MaTepu U NCMXMYECKUM pasBUTUEM AeTeit

Mental development / lcuxuyeckoe passutne
Variable / NepemeHHan Delay / 3anepikka Normal / Hopma p
n % n %
Mother’s knowledge / OcBejoMneHHoCTb MaTepu 0.037
— Poor / Mnoxas 6 40.0 9 60.0
— Good / Xopowas A 12.9 27 87.1
Education / O6pasoBanue 0.094
— Elementary school / HauanbHoe 18.2 18 81.8
— Junior high school / HeokoHueHHoe cpeaHee 12.5 14 87.5
— Senior high school / CpeaHee 50.0 4 50.0
Occupation / TpynoyctpoiicTBo 0.322
— Employed / Pabotaet 1 50.0 1 50.0
— Not working / He pabotaet 9 20.5 35 79.5
Authoritative parenting / ABTOPUTETHBIiA CTU/b BOCTIMTAHMA 0.606
—Yes/ [la 3 17.6 14 82.4
—No / Her 7 24.1 22 75.9
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Table 3. Results of the multivariate analysis of respondents’ characteristics and child mental development
Tabnuya 3. Pe3ynbTaTbl MHOrOMEpPHOI0 aHasIn3a XapaKTepUCTUK PecrnoHAEeHTOB M NCUXMYECKOro pa3BUTUA OeTel

. Mental development / lcuxuyeckoe passutue
Variable / NepemeHHas
p AOR 95% Cl / o

Sex /Tlon

— Female / HeHckwmit 0.998 0.000 0.000 - 0.000

— Male / Myskckoii - - Ref. / Kontp.
Stunting / 3apep»Ka pocra

—Yes/[la 0.022 11,588 1,420 — 94,538

—No /Her - - Ref. / Konp.
Mother's knowledge / OcBeoMneHHoCTb MaTepu

— Poor / Mnoxas 0.108 0.197 0.027 — 1.424

— Good / Xopowas - - Ref. / Kontp.

Notes: AOR, adjusted odds ratio; p < 0.050, Cl, confidence interval.

Mpumeyanusa: AOR: croppeKTvpoBaHHoe oTHoWeHWe WwaHcos; p < 0,050, [IW: goBepuTenbHblil MHTepBan.

knowledge, attitudes, actions, and stimulation can
improve child development [16]. Other research on the
same topic provides suggestions on how to improve
mothers’ knowledge about how to stimulate child
development so that mothers can provide appropriate
stimulation to their children [17]. Mothers’ knowledge
about parenting and child health must be improved,
including by providing information about stunting and
teaching children good parenting patterns [18]. Other
research on stunting also concludes that preventing
stunting requires increasing mothers’ knowledge and
efforts to improve sanitation hygiene to minimize
the risk of infection that can affect the nutritional
status of toddlers [19]. We all know that stunting is
related to child development, so appropriate stunting
management will reduce cases of its delay.

Several studies have shown a significant correlation
between mothers’ education and child development,
such as the study by Demirci and Kartal [20]. Other
studies have also shown that children of uneducated
parents are at higher risk of stunting and developmental
disorders [21, 22]. Our findings demonstrated no
relationship between maternal education and children’s
mental development, possibly due to the limited
sample size. However, children of mothers with
low levels of education had a slightly higher rate
of developmental delays compared to those whose
mothers had secondary education. Meanwhile, children
of highly educated mothers experienced developmental
delays at the same proportion. In terms of maternal
employment, 20 % of children whose mothers were
unemployed experienced developmental delays. This
indicates that mothers who are not working still face
the risk of having children with developmental delays,
even though they may have more time to care for and
stimulate their children. Maternal employment status
affects child development, and so do other factors,
including parenting skills and the child’s nutritional
status.

Table 1 also shows the relationship between
stunting and child development. Nearly 50 % of stunted
toddlers experience delayed mental development.
Several studies have shown that stunting is significantly
related to children’s mental development, including

achievements in personal, social, and motor development
[8]. Additionally, this study found no correlation between
child development and underweight or wasting.

Table 2 shows no significant relationship between
authoritative parenting and child development.
Developmental delays were experienced by 17.6 % of
children with authoritative parenting and 24.1 % of
children with non-authoritative parenting. Authoritative
parenting is a democratic parenting style in which
parents establish rules and guidelines and provide
support and guidance to the child. Child development
is influenced by genetic and environmental factors,
including the family. The family has an important role
in child development because the family is the smallest
unit in achieving optimal child growth and development.
In the process of raising children, each parent has
a different parenting style [23]. Effective parenting
and early stimulation can optimize child growth and
development [24]. Other research results show that there
is a positive and statistically significant relationship
between growth and development stimulation and the
development of children aged 1 to 3 years [25]. Other
research also shows that stimulation is positively
related to the results of neurodevelopment in infants.
Stimulation can reduce the risk of developmental
delays in infants with low birth weight [26]. Other
research findings show the importance of improving
nutrition, stimulation and optimal care at home to
improve child development in infants with low birth
weight [27, 28].

The results of the logistic regression are presented
in Table 3. They show that stunted children have an
11.588 times greater risk of experiencing mental
developmental delays compared to those who are not
stunted. Similar research on children aged 1-3 years
also shows that stunted ones have a 2.98 times higher
risk of experiencing developmental delays compared
to those with normal body weight [29]. Research in
Semarang Regency also demonstrated that stunting is
associated with a 9.3 times higher risk of experiencing
developmental delays [30]. Meanwhile, research
results in rural areas in Wonosobo Regency show that
70 % of stunted children experience developmental
disorders [31].
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Strengths and Limitations

This study is to investigate the relationship between
mental development and characteristics of stunted
children under two years old from iodine-deficient
areas. On the other hand, this study has limitations,
namely not examining iodine levels in urine and breast
milk, and using a minimum sample size setting, so the
analysis is less than optimal. Research with a larger
sample may have better results.

Conclusion

Stunted children under two years old living in
iodine-deficient areas are 11.588 times more likely to
experience developmental delays than those without
stunting.
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