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Abstract

Stunting is a chronic condition that has a significant impact on child development. This phenomenon is primarily caused
by prolonged nutritional deficiency, especially during the first 1,000 days of life. In addition, as family factors also play
a crucial role in children’s development, this study aims to analyze the influence of child and family characteristics,
mother—child attachment, parenting practices, and the nutritional status of children (stunted/non-stunted) on children’s
gross motor, fine motor, language, and personal—-social skills. This study used a quantitative design with an explanatory
approach involving 202 mother—child pairs with children aged 12—-36 months. The findings show that healthcare practices
(p =0.016) and male gender (p = 0.050) significantly affected gross motor development (AR2 = 0.068), while toddler age
(p < 0.001), stunting status (p < 0.001), and healthcare practices (p = 0.042) affected fine motor development (AR? =
0.213). Healthcare practices (p = 0.021) significantly affected language development (AR2 = 0.038), while toddler age (p
< 0.001), mother—child attachment (p = 0.025), and healthcare practices (p = 0.010) significantly affected personal—-social
development (AR2 = 0.138). Thus, addressing stunting requires cooperation from various stakeholders—including the
government, healthcare professionals, the community, and parents—to focus on child- and family-centered approaches.

Keywords: attachment, child development, family characteristics, parenting practices, stunting
Abstrak

Daya Prediktif Karakteristik Anak dan Faktor Pengasuhan terhadap Empat Domain Perkembangan pada Batita.
Stunting merupakan kondisi kronis yang memiliki dampak signifikan terhadap perkembangan anak. Fenomena ini
utamanya disebabkan oleh defisiensi nutrisi yang berkepanjangan, khususnya selama 1.000 hari pertama kehidupan.
Mengingat faktor keluarga juga memegang peranan krusial dalam perkembangan anak, penelitian ini bertujuan untuk
menganalisis pengaruh karakteristik anak dan keluarga, kelekatan (attachment) ibu-anak, praktik pengasuhan, serta
status gizi anak (stunting/non-stunting) terhadap kemampuan motorik kasar, motorik halus, bahasa, dan personal-sosial
anak. Studi ini menggunakan desain kuantitatif dengan pendekatan eksplanatori yang melibatkan 202 pasangan ibu-anak
dengan anak berusia 12-36 bulan. Temuan menunjukkan bahwa praktik pengasuhan kesehatan (p = 0,016) dan jenis
kelamin laki-laki (p = 0,050) secara signifikan mempengaruhi perkembangan motorik kasar (AR? = 0,068), sementara
usia batita (p < 0,001), status stunting (p < 0,001), dan praktik pengasuhan kesehatan (p = 0,042) memengaruhi
perkembangan motorik halus (ARz = 0,213). Praktik pengasuhan kesehatan (p = 0,021) secara signifikan mempengaruhi
perkembangan bahasa (AR? = 0,038), sementara usia batita (p < 0,001), kelekatan ibu-anak (p = 0,025), dan praktik
pengasuhan kesehatan (p = 0,010) secara signifikan mempengaruhi perkembangan personal-sosial (AR? = 0,138). Oleh
karena itu, mengatasi stunting memerlukan kerja sama dari berbagai pemangku kepentingan—termasuk pemerintah,
tenaga kesehatan, masyarakat, dan orang tua—untuk fokus pada pendekatan yang berpusat pada anak dan keluarga.

Kata Kunci: karakteristik keluarga, kelekatan, perkembangan anak, praktik pengasuhan, stunting

Introduction infections during the first 1,000 days of life

(WHO, 2018), remains a critical global public
Stunting, defined as impaired linear growth re- health challenge with profound implications for
sulting from chronic malnutrition and recurrent human capital development. Characterized by
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height-for-age below —2 standard deviations
from WHO growth standards, its prevalence in
Indonesia persists at 21.6%, despite recent de-
clines (Ministry of Health, Republic of Indone-
sia, 2023). The consequences extend far beyond
compromised physical stature, with extensive
evidence linking stunting to diminished cogni-
tive capacity, reduced educational attainment,
and lower economic productivity in adulthood
(Kumar & Lakhtakia, 2020; Lestari et al., 2024;
Nasser et al., 2022; Sartika et al., 2021).

The neurodevelopmental impact of stunting can
be severe, particularly when it occurs during
early childhood, a critical period for brain and
cognitive development, and may lead to poten-
tially irreversible physical and neurocognitive
impairments (Soliman et al., 2021). This results
in significant impairments across key develop-
mental domains: cognitive abilities, gross and
fine motor skills, language acquisition, and per-
sonal-social competence (Mustakim et al., 2022;
Supriatin et al., 2020). Stunted children face
substantially higher risks of developmental de-
lays than their non-stunted peers, with deficits
potentially persisting into adulthood as reduced
cognitive and numerical abilities (Mutapi et al.,
2021; Lestari et al., 2024). This burden is es-
pecially acute in low- and middle-income coun-
tries, where stunting contributes to the loss of
developmental potential in nearly 40% of chil-
dren under five years of age (Perkins et al.,
2017; Black et al., 2017).

The etiology is complex and involves multi-
level determinants. Child characteristics (age,
sex, birth weight) and family/household factors
(maternal education, socioeconomic status, sa-
nitation) are established correlates (Sk et al.,
2021; Wake & Zewotir, 2022). Crucially, pro-
ximal caregiving environment factors signifi-
cantly influence outcomes. Mother-child attach-
ment predicts emotion regulation abilities and
cognitive development (Deneault et al., 2023;
Ferreira et al., 2024), while parenting practices
(healthcare behaviors, nurturing interactions)
shape cognitive, motor, and social development
(Sukumaran & Balakrishna, 2021; Fadlillah &
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Pangastuti, 2022). Positive parenting may buf-
fer against stunting-related risks (Latifah et al.,
2025), aligning with frameworks emphasizing
integrated health—nutrition—caregiving interven-
tions (Black et al., 2017).

While independent associations are document-
ed, significant limitations persist in understand-
ing these factors’ relative and combined contri-
butions across multiple developmental domains
within the same population. Most studies have
examined isolated domains (e.g., cognition or
motor skills) or limited predictor combinations
(e.g., stunting and parenting without attachment)
(Ekholuenetale et al., 2020; Hastuti et al., 2025;
Rambe et al., 2023; Syandri & Latifah, 2024).
This fragmentation obscures synergistic effects
and unique predictive power—for instance, whe-
ther secure attachment moderates stunting’s im-
pact on language or how child age interacts with
parenting quality to influence motor skills. Com-
prehensive analysis is essential for effective in-
terventions (Black et al., 2017).

This study addresses this gap through an in-
tegrated analysis of child characteristics (age,
sex), family factors, mother—child attachment,
parenting practices, and stunting status in four
domains: gross motor, fine motor, language,
and personal-social skills in Indonesian tod-
dlers (12-36 months). Examining these pre-
dictors across domains provides novel insights
into their interplay (Black et al., 2017), iden-
tifying key intervention levers for optimizing
development in high-stunting contexts.

Methods

Study Design, Participants, and Sampling.
This study employed a quantitative design with
an explanatory approach to examine the relation-
ships among the variables under study. The re-
search was conducted in Bogor Regency and in-
volved three selected villages drawn from one
subdistrict with a high prevalence of stunting.
From this subdistrict, two villages with the high-
est stunting rates were selected from which to
obtain samples of stunted children, while a villa-
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ge with the lowest stunting rate was selected from
which to obtain samples of non-stunted children.

A total of 12 Integrated Health Posts for Child
Health (Posyandu) across these three villages
were included. From these Posyandu, data on
stunted and non-stunted children were collected
and subsequently subjected to random sampling,
yielding an initial total of 204 data points. Two
samples were excluded because the children
were classified as over-nourished and did not
meet the study criteria. Consequently, 202 res-
pondents (69 stunted children and 133 non-
stunted children), consisting of mothers and
their children, were included in the final analysis.

The inclusion criteria were mothers with bio-
logical children aged 12-36 months who were
registered at the Integrated Health Post for
Child Health and who provided consent for
themselves and their children to participate.
Children were required to have either stunted or
normal nutritional status and to be free from
congenital diseases.

Variables and Instruments. The variables stu-
died in this research included child character-
istics (age, sex, birth weight, birth length, num-
ber of siblings), family characteristics (father’s
age, mother’s age, father’s education, mother’s
education, father’s occupation, mother’s occu-
pation, per capita income, family size), and so-
cio-cultural practices encompassing mother—
child attachment, feeding practices, and health
care practices. The child development variables
included gross motor, fine motor-adaptive, la-
nguage, and personal-social development. Da-
ta on child characteristics, family characteris-
tics, and socio-cultural practices were collected
through structured questionnaire interviews with
the mothers. Meanwhile, data regarding child
development were collected through measure-
ments taken by enumerators of toddlers’ sub-
jects. All instruments were pilot tested and
underwent a readability check by the research-
ers before the main data collection.

Mother—child attachment is the emotional bond
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formed between a child and the mother. In this
study, attachment was measured using an in-
strument developed by Robinson (1994). The
reliability of the instrument in this study was
0.607 (Cronbach’s alpha). The questionnaire
consisted of 12 questions answered on a Likert
scale. The original questions had a 9-point scale
(1 = very unlike my child; 9 = most like my child).
For ease of response for the Indonesian com-
munity, the options were modified to five choi-
ces: 1 = very unlike my child, 2 = unlike my
child, 3 = neither like nor unlike, 4 = like my
child, and 5 = most like my child. The total pos-
sible score ranged from 12 to 60, with higher
scores indicating a greater level of attachment
between the mother and her child. An example
question is, “My child readily lets new adults
hold or share things he/she has if they ask to.”

Feeding practices refers to the eating habits
established by the mother and her child. In this
study, feeding practices were measured using
an instrument that was tested for validity and
reliability by Nurdiani et al. (2019) with a Cron-
bach’s alpha of 0.657. This variable consisted
of 11 questions created by the researcher, an
example of which is, “Does your child receive
complementary foods such as tempeh/tofu/le-
gumes?” with answer choices being 0 = never,
1 = rarely/sometimes, and 2 = often/always.
Healthcare practices refer to the ways in which
a mother supports and enhances her child’s
physical well-being. In this study, healthcare
practices were measured using an instrument
that was tested for validity and reliability by
Nurdiani et al. (2019) with a Cronbach’s alpha
of 0.689. The researcher devised 11 questions
to measure this variable, an example being,
“Does the mother always teach the child to
bathe regularly?”” The answer choices were 0 =
no and 1 =yes, resulting in a total possible score
ranging from 0 to 11 for both feeding practices
and healthcare practices.

Child development was assessed using the
Denver Developmental Screening Test (Denver
I) (Suwariyah, 2021), a widely used tool de-
signed to identify developmental delays in chil-
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dren from birth to six years of age. Denver Il
evaluates four significant areas of development:
gross motor skills, fine motor-adaptive, langu-
age, and personal-social. It includes a series of
tasks and observations used to measure a child’s
ability to perform age-appropriate skills. Den-
ver Il was used to assess four domains of child
development based on the child’s age. Since the
number of items administered varied depending
on the child’s age, the minimum and maximum
possible total scores differed across individuals.

Data Collection Procedures. This study was
conducted in Bogor Regency, West Java, Indo-
nesia, and data were collected from May to June
2024. Ten trained enumerators worked in pairs
to collect data from respondents through door-
to-door visits.

Ethical Considerations. This study did not in-
volve experimental procedures or interventions.
The Research Ethics Commission approved the
Protocol for Human Subjects Research at IPB
University with number 1222/1T3.KEPMSM-
IPB/SK/2024. Respondents’ rights were protec-

ted, including the right to refuse or withdraw
from the study at any time without risk. Data
confidentiality is maintained by not including
personal identities in the publication of the re-
search results. As compensation, the respon-
dents received a gift package (souvenir) as a
token of appreciation.

Data Analysis. The obtained data were then in-
putted, filtered, cleaned, and processed using
JASP software. The analysis included descriptive
tests (minimum value, maximum value, mean,
standard deviation) and inferential tests (multi-
ple linear regressions). To enable comparison
across variables with different score ranges, all
total scores were rescaled to a 0-100 scale by
subtracting the minimum possible score from
each total score, dividing the result by the range
between the maximum and mini-mum possible
scores, and then multiplying by 100. This trans-
formation was applied to the developmental out-
comes, as well as the parenting-related variables,
including mother—child attachment, feeding prac-
tices, and healthcare practices, to ensure consis-
tency in interpretation and analysis.

Table 1. Range, Mean, Standard Deviation, and p-value of Child Characteristics, Family Variables, Parenting

Variables, and Child Development

Variable Range (min-max) Mean + SD
Child Characteristics
Age (months) 12-36 22.658 £6.750
Birth length (cm) 30.00-56.00 48.109 + 3.261
Birth weight (kg) 1.00-6.80 3.019 +£ 0.591
Number of siblings (people) 0-9 1.317 + 1.269
Family Characteristics
Father’s age (years) 31-65 35.408 + 7.449
Mother’s age (years) 19-46 30.975 £ 6.017
Father’s education (years) 0-18 9.448 + 3.072
Mother’s education (years) 0-16 9.342 + 2.812
Family size (people) 3-11 4421 +1.303
Per capita income (thousand 50-12,620 1,058 + 1,471
rupiah/month)
Parenting
Mother—child attachment (index) 47.00-93.00 74.114 + 8.808
Feeding practices (index) 23.00-91.00 67.926 £ 12.315
Healthcare practices (index) 36.00-100.00 68.00 + 13.806
Child Development
Gross motor (index) 00.00-100.00 63.238 £ 23.912
Fine motor-adaptive (index) 11.00-100.00 58.569 + 17.157
Language (index) 6.00-100.00 63.861 £ 25.543
Personal-social (index) 18.00-100.00 56.931 £ 17.676
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Table 2. Distribution of Stunting by Toddler’s Sex, Father’s Occupation, and Mother’s Occupation

Characteristic

n %

Toddler’s sex
Male
Female

Father’s occupation
Employed
Unemployed
No father

Mother’s occupation
Employed
Unemployed/homemaker

100 49.505
102 50.495
198 98.020
3 1.485
1 0.495
23 11.386
179 88.614

Table 3. The Impact of Child Characteristics and Parenting Factors on Toddler Gross Motor Development:
Coefficients from Multiple Linear Regressions

Model Unstandardized Standard Error Standardized t p
Ho (Intercept) 63.238 1.682 37.587 <0.001
H: (Intercept) 0.511 30.167 0.017 0.986

Toddler’s sex (1 = male; 0 = female) 6.512 3.307 0.136 1.969 0.050
Toddler’s age (years) 0.362 0.257 0.102 1412 0.160
Birth weight (kg) 3.456 3.235 0.085 1.068 0.287
Birth length (cm) 0.456 0.588 0.062 0.775 0.439
Number of siblings (people) -1.733 1.335 —0.092 -1.298  0.196
Growth status (1= non stunted; 0 = stunted) 5.175 3.653 0.103 1.417 0.158
Mother-child attachment (index) 0.004 0.197 0.001 0.020 0.984
Feeding practices (index) -0.044 0.141 -0.023 -0.312  0.755
Healthcare practices (index) 0.302 0.124 0.174 2436  0.016*

Note. Analysis of Linear Regression Model for Gross Motor Development on Stunted and Non-stunted Toddler; Adjusted R? =

0.068; R2=0.110; F-value = 2.624; p = 0.007; *p < 0.05

Results

The results, as presented in Table 1, provide a
comprehensive summary of the minimum, max-
imum, mean, and standard deviation values. The
average toddler was 22.658 months old, with a
birth length of 48.109 cm and a birth weight of
3.019 kg. On average, they had 1 to 2 siblings.
The average age of fathers (mean + SD = 35.408
+ 7.44) and mothers (mean £ SD = 30.975
6.017) put them in the young adult category. The
average education level of fathers (mean + SD
= 9.448 + 3.072) and mothers (mean £ SD =
9.342 + 2.812) was equivalent to completing ju-
nior high school but not graduating from senior
high school. The average family size was 4-5
members (Mean = SD =4.421 + 1.303), and the
average per capita income (Mean + SD = 1,058
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thousand + 1,471 thousand) was above the
poverty line for Bogor Regency, which was IDR
513,512 (Central Statistics Agency of Bogor
Regency, 2024).

As shown in Table 2, there were 100 boys
(49.51%) and 102 girls (50.49%). Additionally,
almost all fathers in both groups were employed.
As many as 198 fathers were employed (98.51%),
and three were unemployed (1.49%). One child
in the non-stunted group did not live with their
father due to the divorce status of the family.
The analysis of maternal employment revealed
that 23 mothers were employed (11.39%) and
179 were unemployed or home-makers (88.61%).

Based on the average parenting score, mother—
child attachment (Mean + SD =74.114 + 8.808)
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Table 4. The Impact of Child Characteristics and Parenting Factors on Toddler Fine Motor-Adaptive
Development: Coefficients from Multiple Linear Regressions

Model Unstandardized Standard Error Standardized t p

Ho (Intercept) 58.569 1.207 48.519 <0.001

H: (Intercept) 44.623 19.894 2.243 0.026
Toddler’s sex (1 = male; 0 = female) 3.345 2.181 0.098 1.534 0.127
Toddler’s age (years) —-0.640 0.169 —0.252  —-3.780 <0.001***
Birth weight (kg) 1.208 2.133 0.042 0.566 0.572
Birth length (cm) 0.175 0.388 0.033 0.452 0.652
Number of siblings (people) —-1.053 0.880 -0.078 -1.196  0.233
Growth status (1 = non stunted; 0 = stunted) 10.048 2.409 0.278 4171 <0.001***
Mother—child attachment (index) —-0.081 0.130 -0.042 -0.628 0.531
Feeding practices (index) 0.061 0.093 0.044 0.652 0.515
Healthcare practices (index) 0.167 0.082 0.135 2.051  0.042*

Note. Analysis of Linear Regression Model for Fine Motor-Adaptive Development on Stunted and Non-stunted Toddler; Adjusted R2
=0.213; R? = 0.248; F-value = 7.028; p = < 0.001; *p < 0.05, ***p < 0.001

Table 5. The Impact of Child Characteristics and Parenting Factors on Toddler Language Development:
Coefficients from Multiple Linear Regressions

Model Unstandardized Stgr;;joarrd Standardized t p
Ho (Intercept) 63.861 1.797 35.534 <0.001
H: (Intercept) -11.905 32.740 —0.364 0.717
Toddler’s sex (1 = male; 0 = female) 0.646 3.589 0.013 0.180 0.857
Toddler’s age (years) 0.520 0.278 0.137 1.868 0.063
Birth weight (kg) 1.659 3.511 0.038 0.472 0.637
Birth length (cm) 0.056 0.638 0.007 0.087 0.931
Number of siblings (people) —-0.749 1.449 -0.037 -0.517 0.606
Growth status (1 = non stunted; 0 = stunted) 2.662 3.965 0.050 0.672 0.503
Mother—child attachment (index) 0.307 0.214 0.106 1.438 0.152
Feeding practices (index) 0.166 0.153 0.080 1.081 0.281
Healthcare practices (index) 0.312 0.134 0.169 2.322 0.021*

Note. Analysis of Linear Regression Model for Language Development on Stunted and Non-stunted Toddlers; Adjusted R2 = 0.038;

R2 =0.081; F-value = 1.875; p = 0.058

had a better score than feeding practices (Mean
+ SD = 67.926 = 12.315) and healthcare prac-
tices (Mean + SD = 68.00 + 13.806) (Table 1).
This indicates that, while the emotional bond
was adequately developed, there was room to
strengthen practical caregiving behaviors.

In terms of child development, language skills
(mean £ SD =63.861 + 25.543) and gross motor
skills (mean + SD = 63.238 + 23.912) had the
highest average development. In contrast, so-
cial and personal development had the lowest

average development (mean £ SD = 56.931 *
17.676), indicating a potential developmental
lag in social adaptability (Table 1).

As shown in Table 3, the regression models de-
monstrated that healthcare practices (p = 0.016)
significantly impacted gross motor develop-
ment, indicating that better healthcare practices
are associated with improved gross motor skills
in toddlers. The adjusted R2 value of 0.068 indi-
cates that this model explained 6.8% of the
variance in gross motor development.
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Table 6. The Impact of Child Characteristics and Parenting Factors on Toddler Social Personal Development:
Coefficients from Multiple Linear Regressions

Model Unstandardized Stér;;d;rd Standardized t p

Ho (Intercept) 56.931 1.244 45775 <0.001

H: (Intercept) 0.116 21.446 0.005 0.996
Toddler’s sex (1 = male; 0 = female) —0.902 2.351 —0.026 -0.384 0.702
Toddler’s age (years) —0.660 0.182 —0.252 —-3.616 < 0.001***
Birth weight (kg) —2.767 2.300 —0.092 -1.203  0.230
Birth length (cm) 0.758 0.418 0.140 1813 0.071
Number of siblings (people) —0.691 0.949 —0.050 -0.728  0.467
Growth status (1 = non stunted; 0 = stunted) -0.349 2.597 -0.009 -0.135 0.893
Mother—child attachment (index) 0.316 0.140 0.158 2.262 0.025*
Feeding practices (index) 0.091 0.100 0.063 0.904 0.367
Healthcare practices (index) 0.229 0.088 0.179 2.607 0.010**

Note. Analysis of Linear Regression Model for Social Personal Development on Stunted and Non-stunted Toddlers; Adjusted R? =
0.138; R? = 0.176; F-value = 4.570; p = < 0.001; *p < 0.05, **p < 0.01, ***p < 0.001

The model in Table 4 shows that toddler age (p
<0.001), growth status (p < 0.001), and health-
care practices (p = 0.042) significantly affected
fine motor development. These findings sug-
gest that older age, non-stunted growth, and
better healthcare practices positively influence
fine motor skills. The adjusted R2? value of
0.213 indicates that the model explained 21.3%
of the variance in fine motor development.

Table 5 reveals that although the overall model
was insignificant (p = 0.058), language deve-
lopment significantly affected healthcare prac-
tices (p = 0.021). This suggests that better he-
althcare practices contribute to improved langu-
age development. The adjusted R? value of
0.038 indicates that the model explained only
3.8% of the variance in language development.
This indicates that the current model provided a
limited explanation of the factors affecting la-
nguage development and that additional vari-
ables may be needed to strengthen and better
clarify the model.

Table 6 shows that toddler age (p < 0.001), mo-
ther—child attachment (p = 0.025), and health-
care practices (p = 0.010) significantly affected
personal-social development. This suggests that
younger age, stronger mother—child attachment,
and better healthcare practices are associated
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with better personal-social development. The
adjusted R? value of 0.138 indicates that the
presented model explained 13.8% of the varia-
nce in personal-social development.

Discussion

This study reveals that healthcare practices have
a significant influence on toddler development,
particularly in the domains of gross motor, fine
motor, language, and personal-social develop-
ment. The regression analysis demonstrated a
clear association between the quality of health-
care received and the developmental outcomes
of young children. These findings highlight the
crucial role of parents, particularly maternal en-
gagement, in health-related parenting practices.
These results are consistent with existing evi-
dence that nurturing and stimulation interven-
tions have significant effects on child develop-
ment (Prado et al., 2019). Meylia et al. (2022)
emphasized that healthy parenting contributes
significantly to toddlers’ motor development,
highlighting that toddlers who receive consis-
tent and high-quality health care tend to achieve
better mobility and gross motor mile-stones.

Our findings show that healthcare practices
were the only variable significantly associated
with both gross motor and language develop-
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ment. In the gross motor domain, this reflects a
strong relationship between routine health main-
tenance and physical capability. In the language
domain, while the overall model was not sta-
tistically significant (p = 0.058), healthcare
practices alone still showed a significant as-
sociation (p = 0.021). These health routines
indirectly support language acquisition by en-
hancing overall vitality and facilitating more
frequent social interactions. Muhoozi et al.
(2018) found that providing mothers with edu-
cation on nutrition, hygiene, and stimulation
improved children’s motor and language deve-
lopment, suggesting that the direct implement-
ation of these practices, as in our study, may
offer similarly beneficial effects.

Furthermore, the study indicates that age and
nutritional status, specifically whether toddlers
are stunted, also contribute to fine motor deve-
lopment. This finding aligns with research show-
ing that undernutrition, particularly stunting and
underweight, during early childhood is associ-
ated with delays in overall child development,
including motor skill acquisition (Oumer et al.,
2022). Ensuring access to appropriate healthcare
can mitigate these developmental risks, high-
lighting the essential role of parental involvement,
particularly maternal caregiving, in shaping de-
velopmental trajectories. This finding also sup-
ports the notion that combining biological and
environmental factors, including responsive he-
alth-care practices, creates a foundation for phy-
sical and cognitive growth. Parental involve-
ment, particularly mothers’ attentiveness to their
children’s daily health routines, is vital in faci-
litating this development (Berkes et al., 2019).

Personal-social development is also influenced
by mother attachment. The results highlight the
importance of maternal—child emotional attach-
ment as a predictor of healthy social behavior.
The results of this study are also corroborated
by previous findings showing that secure ma-
ternal—child attachments are associated with
improved communication skills and social be-
haviors (Bowlby, 1988; Jeong et al., 2021).
This finding suggests that a holistic approach to
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healthcare, including psychosocial support, has
far-reaching developmental impacts.

Our findings demonstrate that healthcare prac-
tices consistently influence all four develop-
mental domains—qgross motor, fine motor, la-
nguage, and personal-social. While previous
research has often emphasized the importance
of nutritional interventions and dietary intake in
early child development (Roberts at al., 2022;
Vaivada et al., 2017), our study highlights that
routine healthcare practices—such as regular
bathing, proper tooth brushing, complete im-
munization, encouraging physical movement,
and monitoring a child’s growth—play a sig-
nificant role in supporting toddler develop-
ment. This suggests that parents and caregivers
should not only focus on nutritional intake but
also ensure regular and preventive healthcare
practices to support optimal child development.

Despite the study’s strengths, several limitati-
ons must be acknowledged. First, the study was
based on cross-sectional data, which limits its
ability to establish causal relationships. Longi-
tudinal research is recommended to better un-
derstand how healthcare practices influence de-
velopmental trajectories. Second, the study relied
primarily on caregiver self-reports, which may
have introduced reporting bias. Future research
could integrate clinical assessments and objec-
tive developmental screening tools to enhance
the validity of the data. Third, the model for la-
nguage development did not reach overall sta-
tistical significance (p = 0.058), suggesting the
need to identify and include other relevant fac-
tors in future models to better capture language-
related outcomes. Fourth, this study did not
deeply explore cultural and socioeconomic fac-
tors, although they may moderate the relation-
ship between healthcare practices and child de-
velopment. Expanding the model to include these
variables could offer a more comprehensive ana-
lysis. Future studies, especially in low-resource
settings, may examine healthcare practices as a
practical and cost-effective intervention to sup-
port early child development. Its effectiveness
can also be assessed in combination with nutri-
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tion and parenting programs to improve deve-
lopmental outcomes.

This research has significant practical implica-
tions for public health practitioners, early child-
hood educators, and policymakers. Interven-
tions that promote parental education in health-
care practices should be prioritized. Programs
that support mothers in providing regular nut-
rition, immunization, and hygiene care can sub-
stantially improve early childhood develop-
ment outcomes. Moreover, community-based
healthcare models that integrate parental in-
volvement can help bridge gaps in early child-
hood services in underserved areas. Policy-
makers should consider developing family-
centered health programs that empower care-
givers with the knowledge and resources neces-
sary to foster holistic child development.

Conclusion

Our findings indicate that healthcare practices
consistently and positively influence all do-
mains of child development: gross motor, fine
motor, language, and personal-social. However,
the overall regression model for language de-
velopment only reached marginal significance.
This highlights the importance of parents or
caregivers implementing good healthcare prac-
tices to support child growth and development.
In addition, male toddlers tend to show higher
gross motor development. Toddler age positi-
vely influences fine motor development. Growth
status (non-stunted children) is associated with
higher fine motor development. Older toddlers
and better mother—child attachment affect tod-
dlers’ personal-social development. It also in-
dicates that, besides healthcare practices, ano-
ther factor must be taken into account.

A key limitation is that this cross-sectional de-
sign cannot confirm causality. It also depended
on caregiver self-reports, which may have bias-
ed the results. Notably, the regression model for
language development did not reach overall
significance, suggesting that additional or alter-
native factors may better explain language out-
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comes. Future research should use objective
measures, apply longitudinal designs, and in-
clude cultural and socioeconomic contexts to
enrich understanding and guide better practices.
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