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Stunting remains a persistent public health concern in Indonesia,
particularly in areas with disadvantaged socioeconomic conditions. Binjai
City reported a stunting prevalence of 25.6%, exceeding the national
prevalence of 19.8%. This study aimed to examine the associations of
family income and parenting styles with stunting among children under
five years of age at selected community health centers in Binjai City in
2025. An observational analytical study with a case-control design was
conducted involving 80 children aged 0-59 months, comprising 40
stunted cases and 40 non-stunted controls selected through purposive
sampling and matched at a 1:1 ratio based on age and village of residence.
Data were analyzed using chi-square tests and binary logistic regression.
Bivariate analysis revealed significant associations between stunting and
anthropometric characteristics (p = 0.003; OR = 3.96), democratic
parenting (p = 0.034; OR = 4.11), authoritarian parenting (p = 0.022; OR
= 3.40), permissive parenting (p = 0.007; OR = 11.32), and maternal
knowledge (p = 0.003; OR = 13.00). In contrast, family income, low birth
weight, and maternal education were not significantly associated with
stunting. Multivariable analysis identified maternal knowledge as the
strongest associated factor (p = 0.005; OR = 43.054), followed by
democratic parenting, which was identified as a protective factor (p =
0.005; OR = 17.467), whereas authoritarian and permissive parenting
were associated with increased odds of stunting. The regression model
yielded a Nagelkerke R? of 0.624 and an overall classification accuracy of
80%. The findings suggested that maternal knowledge and parenting
styles were significantly associated with stunting, whereas family income
showed no statistically significant association. Strengthening maternal
nutrition education and providing targeted parenting support are therefore
recommended to support stunting prevention efforts.

INTRODUCTION

Early childhood represents a critical period in human development, characterized by
rapid physical growth and cognitive maturation (Alex et al., 2024; Ramesh, 2022; Volkow et
al., 2024). Adequate nutritional intake and appropriate parenting practices are essential for
supporting optimal child growth and development (Femidio & Muniroh, 2020). However,

stunting remains a persistent public health challenge in Indonesia, particularly in regions

experiencing socioeconomic disadvantages (Alao et al., 2021; Ernawati et al., 2021,
Mulyaningsih et al., 2021; UNICEF, 2020).
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Stunting is defined as impaired linear growth, indicated by a height-for-age or length-
for-age z-score below —2 standard deviations from the median of the World Health
Organization (WHO) Child Growth Standards (World Health Organization, 2006). It is
commonly associated with chronic or recurrent undernutrition, particularly during the first
1,000 days of life, from conception to a child's second birthday (Badan Kependudukan dan
Keluarga Berencana Nasional, 2022; Kementerian Kesehatan Republik Indonesia, 2024). The
consequences of stunting extend beyond impaired physical growth and may include delayed
cognitive development, compromised immune function, reduced productivity, and an increased
risk of metabolic and noncommunicable diseases later in life (Global Nutrition Report, 2020;
Handryastuti et al., 2022; Mustakim et al., 2022).

Beyond socioeconomic conditions, parenting practices play an important role in
determining children's nutritional status and vulnerability to stunting. These practices
encompass feeding behaviors, personal and environmental hygiene, and access to essential
health care services. Appropriate parenting practices, including adequate nutritional provision,
developmental stimulation, and timely utilization of health services, contribute to stunting
prevention. Saleh et al. (2021) emphasized that maternal involvement and the quality of
caregiving during the first 1,000 days of life were important protective factors against
childhood stunting. Similarly, Saadong et al. (2021) highlighted the importance of exclusive
breastfeeding during the first six months of life, followed by the timely introduction of
nutritionally adequate complementary foods while breastfeeding continues (Hadi et al., 2021).
Furthermore, inadequate environmental sanitation and recurrent infectious diseases may impair
children's growth and nutritional status. Improved sanitation, access to essential health services,
and effective infectious disease prevention measures can help reduce the risk of stunting (Dewi
et al., 2024).

Low birth weight (LBW) is another important factor associated with childhood stunting.
Infants born weighing less than 2,500 grams are more vulnerable to impaired growth and
infectious diseases, potentially increasing their risk of stunting. LBW may also indicate adverse
intrauterine conditions, including fetal growth restriction or preterm birth, that can affect
subsequent growth trajectories. Previous studies conducted in Indonesia have reported
significant associations between LBW and stunting among children under five years of age
(Chandra & One, 2021; Cholifatus, 2023).

According to the 2024 Indonesian Nutritional Status Survey (Survei Status Gizi
Indonesia, SSGI), the national prevalence of stunting declined from 21.5% to 19.8%. However,
the reported prevalence in Binjai City remained higher at 25.6%, indicating persistent local
challenges in childhood nutrition and growth (Kementerian Kesehatan Republik Indonesia,
2025; Suratri et al., 2023). These disparities highlight the importance of examining
socioeconomic and caregiving factors associated with stunting at the local level, particularly
family income and parenting practices among households with children under five years of age.

Although previous studies have identified multiple determinants of childhood stunting,
the relative contributions of family income, parenting styles, maternal education, and maternal
nutritional knowledge may differ across socioeconomic and geographical contexts. Family
income may influence household food security and access to health services, whereas parenting
styles and maternal knowledge may shape feeding practices, hygiene behaviors, and health care
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utilization. However, the relationships among these factors and stunting in Binjai City require
further investigation (Mutiara et al., 2021). Accordingly, this study sought to address this
research gap by examining the associations between family income, parenting styles, and
stunting among children under five years of age attending selected community health centers
in Binjai City in 2025.

The primary research question was whether family income and parenting styles were
significantly associated with stunting among children under five years of age at selected
community health centers in Binjai City in 2025. The main objective was to examine these
associations while considering additional maternal and child characteristics, including maternal
education, maternal knowledge, and low birth weight. Specifically, the study investigated
whether maternal educational attainment and nutritional knowledge were associated with
children's growth status and whether different parenting styles were associated with variations
in the likelihood of stunting.

Theoretically, this study aimed to contribute empirical evidence to the understanding of
childhood stunting as a multifactorial public health problem influenced by socioeconomic,
behavioral, and maternal characteristics. By examining family income and parenting styles
alongside maternal education and knowledge, the study sought to provide a more
comprehensive understanding of factors associated with childhood stunting in the local context.
The findings were expected to contribute to the existing literature on maternal and child
nutrition and inform future investigations into the social and behavioral determinants of
stunting.

Practically, the findings were intended to support the development of targeted stunting
prevention strategies by local health authorities and community health centers. The results
could inform maternal nutrition education, parenting support programs, and interventions
promoting age-appropriate feeding practices, balanced nutrition, and household hygiene.
Strengthening caregivers' understanding of nutritious food selection, hygienic food
preparation, and appropriate child-feeding practices may contribute to improved child health
and nutritional outcomes. Furthermore, the study was expected to provide evidence to support
collaboration among families, health care professionals, and local policymakers in reducing
stunting and promoting optimal early childhood growth and development.

METHOD
Research Type and Design

This study employed an analytical observational design with a case-control approach to
examine the associations between family income, parenting styles, and stunting among children
under five years of age. The study compared children with stunting (cases) and those without
stunting (controls) based on family income, anthropometric characteristics, parenting styles,
birth weight, maternal knowledge, and maternal education.
Research Location and Time

The research was carried out in several health centers in Binjai City from May 27 to June
27, 2026.
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Population and Sample

The study population was all toddlers aged 0-59 months who lived for at least six months
in the work area of the health center where the study was located, totaling 80 toddlers. This
domicile criterion was determined so that the data obtained reflected toddlers who were
consistently in the environment and scope of local health services, so that the results of the
study described the factors that affect the nutritional status of toddlers in the area more
accurately.

The case group was toddlers with TB/U less than —2 elementary school based on
posyandu data or medical records of the health center. All 40 cases that met the criteria were
included by purposive sampling technique. The control group was toddlers with TB/U > —2
elementary school who came from the same basic population, selected through matching based
on age similarity (tolerance +3 months) and residential village with a ratio of 1:1, so that 40
controls were obtained. The total sample was 80 toddlers
Inclusion and Exclusion Criteria

The inclusion criteria in this study are as follows.

1) Toddlers aged 0—59 months who lived for at least six months in the study area, so that
the subjects truly reflected the toddler who lived and received exposure to the local
environment and health services.

2) Complete anthropometric data (height or length and age) during screening, so that
stunting status can be accurately determined according to WHO standards: cases when
TB/U is < -2 SD and control when TB/U is > —2 SD.

3) Parents or guardians are willing to give written consent (informed consent) and be
interviewed about family income, parenting practices, and other relevant variables; this
willingness is the basis for research ethics.

4) Specifically for the control group, subjects were selected from the same baseline
population as the case through age matching (+3 months) and village, to minimize
selection bias.

The exclusion criteria in this study are as follows.

1) Toddlers with a history of chronic diseases or congenital disorders that directly affect
growth, because they have the potential to be the main confounding variable that
obscures the influence of family income and parenting.

2) Toddlers who are in severe acute pain (e.g., high fever or sepsis) or have been
hospitalized for a long time. Toddlers who are twin or multiple births can also be
excluded to maintain the homogeneity of the sample because their growth patterns tend
to be different from single children.

3) Toddlers whose parents or guardians refuse to participate or cannot be contacted, as
well as toddlers whose anthropometric data or medical records are incomplete or cannot
be verified for accuracy.

Operational Definition
The operational definition of the research variables is presented in Table 1.
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Table 1. Operational Definition of Research Variables

Variable Operational definition Measuring Categories
instruments
Stunting Height or body length by age (TB/U) WHO height/length 0 = Stunting
below —2 SD WHO standard measurements and 1 = Not stunted
curves
Family income Total income of father, mother, or Interviews with 1 =Low (< IDR
other family members in the past parents 1,500,000)
month for household needs 2 =Medium (IDR
1,500,000-2,500,000)
3 = High (IDR

2,500,000-3,500,000)
4 = Very high (> IDR

3,500,000)
Parenting (eating) ~ How parents feed toddlers: frequency, Parenting Democratic: 0 =
type of food, food diversity, and questionnaire (24-hour Undemocratic (score <
breastfeeding/milk practices recall or FFQ) 5), 1 = Democratic
(score > 5)
Nutritional status Skinny/obese condition of toddlers Microtoise and digital 0 = Malnutrition
(anthropometry) based on weight ratio by height (Z- scales 1 = Good nutrition
score)
BBLR Weight of the baby weighed in the first ~ Questionnaire and 0=Low (<2,500 g)
1 hour after birth, less than 2,500 medical record 1 = Normal (> 2,500
grams regardless of the period of record/KIA 2)
pregnancy
Mother's Results of the assessment of mothers' Interviews with 0 = Less (score <5)
knowledge understanding of stunting questionnaires 1 = Good (score > 5)
Mother's education The last level of formal education Interviews with 1=SD
achieved by the mother questionnaires 2 = SMP
3=SMA
Age Age group of toddlers by date of birth ~ Date of birth record 1 =20-30 months
and official documents 2 =31-40 months
(birth certificate) 3 =41-50 months
4 = 51-59 months
Gender Biological differences from birth Observation or 1 = Male
identity card 2 = Female

Description: SD = standard deviation; FFQ = food frequency questionnaire; KIA = Maternal and Child Health.

Ethical Aspects
The ethical aspect is maintained by requesting written consent (informed consent) from
parents or guardians before the interview and data collection, so that the respondent's
involvement is voluntary and based on understanding. The confidentiality of the respondent's
identity is maintained by not including the full name and replacing it with an initials or code in
all data processing.
Data Processing and Analysis
Before being analyzed, the data was processed through three stages (Hermawan, 2019).
a) Editing, which is checking questionnaires and observation sheets to ensure that all data
is filled in completely and no parts are missed.
b) Coding, which is the provision of codes on each variable to facilitate processing; the
respondent's name is replaced with initials to maintain identity confidentiality.
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c) Tabulating, which is the entry of data that has been coded into a frequency table
accompanied by percentages so that the data is more structured and easy to understand.
Data analysis was carried out with the Statistical Package for the Social Sciences (SPSS)
program in stages. Univariate analysis describes the frequency and percentage distribution of
each variable. Bivariate analysis tested the relationship between each independent variable and
stunting incidence using the Chi-Square test according to the fulfillment of the test
requirements, with the strength of the relationship seen from the Odds Ratio (OR).
Multivariate analysis used binary logistic regression to determine the relationship of
several independent variables simultaneously with stunting events. Variables with p < 0.25 in
bivariate analysis were considered to enter the model while still paying attention to the
theoretical foundation and conceptual framework. The level of statistical significance was set
atp <0.05.

RESULTS AND DISCUSSION
Sample Characteristics

Univariate analysis was used to describe the characteristics of the sample in the form of
frequency distribution as an initial description before testing the influence between variables.
This study involved 80 toddlers, consisting of 40 stunted toddlers and 40 non-stunted toddlers.
The sample characteristics are presented in Table 2.
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Table 2. Characteristics of the Research Sample (N = 80)

Variable Categories n %
Stunting incidence Stunting 40 50,0
Not stunted 40 50,0
Gender Male 42 52,5
Women 38 47,5
Age 20-30 months 19 23,8
31-40 months 19 23,8
41-50 months 26 32,5
51-59 months 16 20,0
Nutritional status (anthropometry) Malnutrition 35 43,8
Good nutrition 45 56,3
Birth weight Low (BBLR) 10 12,5
Normal 70 87,5
Democratic parenting Democratic 67 83,8
Undemocratic 13 16,3
Authoritarian parenting Authoritarian 21 26,3
Non-authoritarian 59 73,8
Permissive parenting Permissive 10 12,5
Not permissive 70 87,5
Mother's education SD 10 12,5
Junior High School 31 38,8
High School 39 48,8
Mother's knowledge Less 11 13,8
Good 69 86,3
Parents' income Low 13 16,3
Medium 36 45,0
Height 19 23,8
Very high 12 15,0

Source: primary data of the study.

By gender, there were slightly more boys under five (42 toddlers; 52.5%) than girls (38
toddlers; 47.5%). The most age group was 41-50 months (26 toddlers; 32.5%), followed by
the 20-30 months and 31-40 months groups with 19 toddlers (23.8%), and the least 51-59
months group (16 toddlers; 20.0%). The balanced composition of stunting, namely 40 stunted
toddlers (50.0%) and 40 toddlers (50.0%) not stunted, is a consequence of the control case
design with a 1:1 ratio that supports the accuracy of the analysis at the next stage. This
proportion of 50.0% is not a reflection of the prevalence of stunting in Binjai City, so it cannot
be directly compared with the national prevalence of 21.5% and North Sumatra of 18.9%
(Badan Kebijakan Pembangunan Kesehatan, 2023).

Of the three types of parenting, democratic parenting is the most dominant, namely 67
toddlers (83.8%), while 59 toddlers (73.8%) are not taken care of authoritatively and 70
toddlers (87.5%) are not taken care of in a permissive manner. Authoritarian parenting is found
in 21 toddlers (26.3%) and permissive in 10 toddlers (12.5%). Democratic parenting is
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characterized by two-way communication, directed freedom, and active involvement of parents
in meeting children's needs. According to Khoiriyah et al. (2024), good parenting optimizes
the growth and development of toddlers so that it helps reduce stunting. The discovery of
authoritarian and permissive parenting emphasizes the importance of implementing the right
parenting style in the research area.

A total of 70 toddlers (87.5%) were born with normal weight and 10 toddlers (12.5%)
had a history of BBLR. Although the proportion is small, BBLR still needs special attention
because BBLR babies generally have been malnourished since the womb so that catch up
growth is difficult to achieve optimally (Chandra & One, 2021), and their digestive system is
not fully functioning so that the absorption of nutrients from food is disrupted (Cholifatus,
2023). Thus, BBLR is not just a serious problem at birth, but has long-term consequences for
growth and development if it is not accompanied by early monitoring and nutritional
interventions.

Most mothers have a high school education (39 people; 48.8%), followed by junior high
school (31 people; 38.8%) and elementary school (10 people; 12.5%), as well as well-informed
(69 people; 86.3%) with 11 people (13.8%) having low knowledge. This high level of
knowledge is likely related to the dominance of high school education and routine counseling
by health center officers. Mothers with higher education tend to have easier access to nutrition
information sources and implement stunting prevention in daily care (Salsabila et al., 2022).
However, formal education is not the only determinant because exposure to information from
health workers, media, and personal experiences also shape mothers' behavior, so good
knowledge and attitudes continue to contribute positively regardless of their educational
background (Arnita et al., 2020). Mothers who understand nutrition also tend to pay more
attention to meeting the nutritional needs of their children (Aghadiati et al., 2023; Hamdin et
al., 2023). Further education is still needed, especially for lower-educated mothers, so that
understanding is evenly distributed.

The majority of parents are middle-income (36 toddlers; 45.0%), followed by high
income (19 toddlers; 23.8%), low income (13 toddlers; 16.3%), and very high (12 toddlers;
15.0%). Income is a socioeconomic factor that plays a role in meeting children's basic needs,
including nutrition, because families with adequate income generally have better access to
nutritious food, health services, and sanitation. Low-income families tend to have limited food
purchasing power and consume food with limited nutritional content. However, sufficient
income does not automatically guarantee good nutritional status, because mother's knowledge
in managing food, parenting, and family health behavior is also decisive.

Nutritional status (anthropometry) was found in 35 toddlers (43.8%), while 45 toddlers
(56.3%) were in good status. This proportion shows that nutritional problems of toddlers in the
study area are still worrying and related to the lack of food intake, both in terms of quality and
quantity. Nutritional status is influenced by feeding practices, family socioeconomic
conditions, and mothers' understanding of nutrition; if not treated immediately, this condition
can inhibit linear growth and lead to stunting. This finding is in line with Karisma et al. (2022)
who emphasized the importance of routine anthropometric monitoring for early detection of
stunting.
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The impact of stunting is long-term, including barriers to cognitive development,
decreased learning ability, and increased susceptibility to non-communicable diseases in
adulthood, so its occurrence at an early age needs to be seriously monitored. According to
researchers, this condition reflects that nutritional problems are multifactorial, involving direct
factors such as lack of nutritional intake and infectious diseases, as well as indirect factors such
as family income, maternal knowledge, and inappropriate parenting. Therefore, the interrelated
causes of stunting in Indonesia (Aurima et al., 2021) require integrated and sustainable
interventions from various parties, not partial treatment.

Bivariate Analysis

Bivariate analysis is an analysis of two variables to examine whether there is a
relationship between the two. In this study, the analysis was used to identify independent
variables that are meaningfully related to stunting as the basis for determining dominant risk
factors. The results are presented in Table 3: anthropometry, parenting (democratic,
authoritarian, permissive), and maternal knowledge are meaningfully related to stunting, while
BBLR, maternal education, and parental income are not.
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Table 3. Results of Bivariate Analysis of Factors Related to Stunting Incidence

Variables and categories Stunting Not stunted OR p
n (%) n (%)

Anthropometry
Malnutrition 24 (60,0) 11 (27,5) 3,955 0,003
Good nutrition 16 (40,0) 29 (72,5)
Democratic parenting
Undemocratic 10 (25,0) 3(7,9) 4,111 0,034
Democratic 30 (75,0) 37 (92,5)
Authoritarian parenting
Authoritarian 15 (37,5) 6 (15,0) 3,400 0,022
Non-authoritarian 25 (62,5) 34 (85,0)
Permissive parenting
Permissive 9 (22,5) 1(2,5) 11,32 0,007
Not permissive 31 (77,5) 39 (97,5)
BBLR
Low 6 (15,0) 4 (10,0) 1,59 0,499
Normal 34 (85,0) 36 (90,0)
Mother's education
SD 4 (10,0) 6 (15,0) - 0,118
Junior High School 20 (50,0) 11(27,5)
High School 16 (40,0) 23 (57,5)
Mother's knowledge
Less 10 (25,0) 1(2,5) 13,000 0,003
Good 30 (75,0) 39 (97,5)
Parents' income
Low 9(22,5) 4 (10,0) - 0,120
Medium 20 (50,0) 16 (40,0)
Height 8 (20,0) 11 (27,5)
Very high 3(7,5) 9 (22,5)

Remarks: Chi-Square test; OR is calculated for table 2x2 by comparing the risk category (undernourished,
undemocratic, authoritarian, permissive, BBLR, lack of knowledge) against other categories; the "—" sign means
that OR is not calculated because the table is not 2x2.

Anthropometry. Of the 40 stunted toddlers, 24 toddlers (60.0%) were malnourished and
16 toddlers (40.0%) were normal, while of the 40 non-stunted toddlers, 11 toddlers (27.5%)
were malnourished and 29 toddlers (72.5%) were normal. A p-value of 0.003 and an OR of
3.96 indicated that toddlers with undernourished status were about 4 times more likely to
experience stunting. Undernutrition status basically reflects malnutrition that has lasted for a
certain period of time and, if not treated immediately, can develop into chronic malnutrition
characterized by linear growth retardation. These findings are in line with Karisma et al. (2022)
and Aurima et al. (2021) who place malnutrition as a direct factor with a major contribution to
stunting. According to researchers, toddlers with poor nutritional status are suspected of not
getting sufficient energy and protein intake from the beginning of life, so exclusive
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breastfeeding, timely and nutritious and balanced MP-ASI, and routine growth monitoring at
posyandu need to be improved.

Democratic parenting. Undemocratic parenting was found in 10 toddlers (25.0%) in the
stunting group and 3 toddlers (7.5%) in the non-stunting group (p = 0.034; OR =4.11), so that
not implementing democratic parenting was meaningfully related to stunting. These results are
in line with Rosyida and Setyawati (2024) who found a meaningful relationship between
parental parenting and stunting in toddlers aged 24—59 months (p = 0.000). Because the number
of toddlers in certain cells is small, these findings need to be interpreted carefully and tested
on a larger sample.

Authoritarian parenting. Authoritarian parenting was found in 15 toddlers (37.5%) of the
stunting group and 6 toddlers (15.0%) of the non-stunted group (p = 0.022), with an OR of 3.40
for toddlers who were raised authoritarianly. Authoritarian parenting that emphasizes parental
will can affect children's eating habits, for example, forcing children to eat without paying
attention to hunger and satiety signals or limiting intake based on personal beliefs without
considering nutritional needs. These findings are consistent with Rosyida and Setyawati (2024)
and Christiana et al. (2022), and emphasize that the psychosocial aspects of parenting need to
be considered, not only nutritional fulfillment, because an overly rigid approach can affect
children's overall growth and development. Parents need to be accompanied to implement
parenting that is responsive to children's needs.

Permissive parenting. Permissive parenting was found in 9 toddlers (22.5%) of the
stunting group and only 1 toddler (2.5%) of the non-stunting group (p = 0.007; OR = 11.32).
Among the three types of parenting, permissive contributes the greatest risk. The lack of
parental restrictions and supervision of eating habits makes the fulfillment of children's
nutrition and basic health practices less consistent, as reported by Hidayat (2023). Parents need
to understand that the provision of nutritious food regularly and in sufficient quantities cannot
be completely handed over to children, especially at an early age who still needs full guidance.

BBLR. The history of BBLR was found in 6 toddlers (15.0%) in the stunting group and
4 toddlers (10.0%) in the non-stunting group (p = 0.499; OR = 1.59), so there was no
meaningful relationship, even though the direction of the relationship was in the same direction
as the increased risk. This is likely influenced by the limited sample, especially since only 10
toddlers had a history of BBLR. These results differ from Chandra and One (2021) who found
an association between BBLR and stunting in children aged 1-5 years, which may be due to
differences in sample counts, location, and confounding variables. Toddlers with a history of
BBLR still need to receive more intensive growth monitoring during the first 1,000 days of life
for optimal growth recovery.

Maternal education. In the stunting group, 16 mothers (40.0%) had a high school
education, 20 mothers (50.0%) were in junior high school, and 4 mothers (10.0%) were in
elementary school, while in the non-stunting group, 23 mothers (57.5%) had a high school
education, 11 mothers (27.5%) were in junior high school, and 6 mothers (15.0%) were in
elementary school. This difference was not significant (p = 0.118). OR was not calculated
because the variables consisted of three categories and were not table 2x2. Nutritional
knowledge can be obtained from informal sources such as counseling, media, and parenting
experience, and other factors such as income or parenting may be more dominant than formal
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education levels. In addition, the relatively uniform distribution of respondents' education
(48.8% and junior high school 38.8%) reduced the ability of statistical tests to detect
differences between groups. This finding is in line with Salsabila et al. (2022) that the influence
of maternal education does not stand alone, but is influenced by other contextual factors.

Mother's knowledge. Mothers with knowledge are less found in 10 toddlers (25.0%) in
the stunting group and only 1 toddler (2.5%) in the non-stunting group (p =0.003; OR =13.00),
so that knowledgeable mothers are 13 times more likely to have stunted children. Mother's
knowledge is the variable with the greatest strength of relationship in bivariate analysis, beyond
anthropometry and parenting. Well-informed mothers tend to be more sensitive to recognize
the early symptoms of growth disorders, are able to provide nutritious food according to the
child's age, and routinely use posyandu to monitor growth and development, while low
knowledge can have an impact on less precise daily decisions related to child nutrition. These
findings are in line with Aghadiati et al. (2023; p=0.001) and Hamdin et al. (2023; p = 0.006),
who also reported a much larger proportion of stunted children in mothers with less knowledge
(52.5% compared to 12.5%). Theoretically, knowledge is an important domain in behavior
formation, so that mothers who understand stunting are more encouraged to provide exclusive
breastfeeding for six months, nutritious and timely MP-breastfeeding, complete immunization,
and regular visits to posyandu.

Parents' income. In the stunting group, 20 toddlers (50.0%) came from middle-income
families, 9 (22.5%) were low, 8 (20.0%) were high, and 3 (7.5%) were very high, while in the
non-stunting group, 16 toddlers (40.0%) were middle-income, 4 (10.0%) were low, 11 (27.5%)
were high, and 9 (22.5%) were very high. This difference was not significant (p = 0.120), and
OR was not calculated because the table was not 2x2. This non-significant result may be related
to regional characteristics, the number of samples, and the way income is grouped. Low-
income families can still meet the nutritional needs of toddlers if they are able to manage
resources well, while according to researchers, some middle- to high-income families may not
allocate their economic resources optimally for child nutrition due to limited nutritional
knowledge or parental busyness that affects parenting. Increasing income therefore needs to be
accompanied by nutrition education and parenting assistance.

In summary, five variables were significantly related to stunting in the bivariate analysis,
namely maternal knowledge (OR = 13.00), permissive parenting (OR = 11.32), undemocratic
parenting (OR = 4.11), anthropometry (OR = 3.96), and authoritarian parenting (OR = 3.40).
The other three variables, namely parental income, BBLR, and mother's education, were not
meaningfully related. All variables except BBLR met the requirement of p <0.25 so they were
continued to multivariate analysis to see the simultaneous effect.

Multivariate Analysis

Multivariate analysis was conducted to identify variables that had a simultaneous effect
on stunting incidence after controlling for the influence of other variables. The method used
was binary logistic regression because the dependent variables consisted of two categories. The
variables included in the model were income, anthropometry, knowledge, education, and
democratic, authoritarian, and permissive parenting. The BBLR variable was not included
because the bivariate p exceeded 0.25. The results are presented in Table 4.
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Table 4. Results of Binary Logistics Regression Factors Affecting Stunting Incidence

Variable B S.E. Wald df Sig. Exp(B) 95% CI Exp(B)

Revenue (overall) 5,860 3 0,119

Medium -1,588 1,122 2,003 1 0,157 0,204 0,023-1,842

Height -1,723 1,237 1,940 1 0,164 0,179 0,016-2,017

Very high -3,499 1,454 5,795 1 0,016 0,030 0,002-0,522
Anthropometry 1,065 0,695 2,344 1 0,126 2,900 0,742-11,337
Knowledge 3,762 1,340 7,890 1 0,005 43,054 3,118-594,571
Education (overall) 6,980 2 0,030

Junior High School -2,282 1,253 3,319 1 0,069 0,102 0,009-1,189

High School -0.063 1,119 0,003 1 0,955 0,939 0,105-8,412
Democratic parenting 2,860 1,009 8,309 1 0,005 17,467 2,418-126,166
Authoritarian parenting -2,978 0914 10,607 1 0,001 0,051 0,008-0,306
Permissive parenting -2,697 1,320 4,173 1 0,041 0,067 0,005-0,896

Remarks: the reference category of education is elementary and the reference category of income is low; Exp(B)
= odds ratio; CI = confidence interval. Nagelkerke R Square = 0.624; accuracy of classification = 80%.

Maternal knowledge was the variable with the greatest influence (p = 0.005; OR =
43.054; 95% CI3.118-594.571). With stunted coding = 0 and non-stunted = 1, an Exp(B) value
of more than 1 means a greater chance of not stunting, so that toddlers of well-informed
mothers have about 43 times greater chances of not being stunting than toddlers of poor-
informed mothers. Very wide confidence intervals suggest that the magnitude of this influence
cannot be precisely estimated, but the direction is consistent with bivariate outcomes.

All three types of parenting had a significant effect after controlling for other variables.
Democratic parenting was protective (p = 0.005; OR = 17.467), while authoritarian (p = 0.001;
OR = 0.051) and permissive (p = 0.041; OR = 0.067) were risk factors, with the chance of
stunting being around 19.6 times and 14.9 times greater than that of toddlers who were not
cared for with this pattern, respectively. These results confirm that parenting styles, especially
in feeding, play a role in stunting prevention.

Maternal education as a whole was meaningful (p = 0.030), but no category (junior high
school or high school) was significantly different from elementary school (p = 0.069 and p =
0.955), so the influence of formal education needs to be interpreted carefully. Overall income
was meaningless (p = 0.119). The very high income category was indeed partially meaningful
(p = 0.016), but the direction was not in line with the bivariate data distribution and the
confidence interval was very wide (0.002—-0.522), so these findings cannot be used as a basis
for strong conclusions. Meaningful anthropometry in bivariate analysis was no longer
meaningful after control (p = 0.126; OR = 2.900), which suggests that the effect is partly
explained by maternal knowledge and parenting. Even so, anthropometric monitoring remains
important for early detection of growth disorders.

The model has a Nagelkerke R Square of 0.624, meaning that the variables in the model
explain about 62.4% variation in stunting incidence, with a classification accuracy of 80%.
Overall, the zero hypothesis is rejected for the parenting variable, while for family income the
zero hypothesis cannot be rejected. Maternal knowledge and parenting are the most important
factors, which confirm that stunting is a multifactorial problem. This pattern also explains why
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income has not been shown to have an impact: new economic resources have an impact on
children's nutrition when managed by mothers who understand nutritional needs and
implement appropriate parenting.

If bivariate and multivariate results are compared, maternal knowledge and parenting are
consistently influential at both stages of the analysis, so both can be seen as the most powerful
factors. On the other hand, anthropometry loses its meaning after other variables are controlled,
while maternal education becomes meaningful as a whole, although it is not meaningful in
bivariate analysis, without any distinctly different categories from elementary school. This
pattern shows that the influence of one factor on stunting does not stand alone, but is
interrelated with other factors, so the interpretation of each variable needs to consider other
variables.

The results of this study need to be read by paying attention to their limitations. The wide
confidence interval in most variables shows that the estimate is still influenced by a limited
number of samples (80 toddlers) relative to the number of variables in the model. In addition,
the categories of democratic, authoritarian, and permissive parenting are not separate from each
other because they are analyzed as separate variables, so the contribution of each parenting
style in the model can overlap.

Discussion of Research Objectives

The results of this study answer the formulation of the problem and the four specific
objectives are as follows. First, family income has not been shown to have an effect on stunting
incidence, both in bivariate (p = 0.120) and multivariate (p = 0.119) analyses after controlling
for other variables). This does not mean that economics is not important, but it shows that the
amount of income is not the only determinant of a child's nutritional status, because the use of
family resources for nutritional fulfillment depends on the mother's knowledge and parenting.

Second, parenting had a significant effect on stunting at both stages of analysis.
Democratic parenting was protective, while authoritarian and permissive parenting were risk
factors, with permissive parenting contributing the greatest risk to bivariate analysis. Third,
BBLR history was not proven to be effective (p = 0.499), but these results need to be read
carefully because only 10 toddlers (12.5%) had a history of BBLR, so BBLR still needs to be
watched out for as a potential risk factor.

Fourth, maternal knowledge is the factor with the greatest influence, both in bivariate
(OR = 13.00) and multivariate (OR = 43.054) analyses, while maternal education is not
significantly related to bivariate analysis and is only meaningful overall in multivariate analysis
with no real differences between categories. Thus, maternal knowledge of nutrition and
stunting seems to be more decisive than formal education. All of these findings need to be
interpreted by considering the limited number of samples and control case designs that cannot
prove a definite cause-and-effect relationship.

Implications of Research Results

The findings of this study show that stunting prevention in Binjai City does not rely
enough on economic improvement. Increasing maternal knowledge is a top priority, including
through pregnant women's classes, counseling at posyandu, and home visits by health cadres,
which effectively increase maternal understanding so that it has a positive impact on children's
nutritional status. Parenting assistance also needs to be strengthened so that parents implement
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democratic parenting accompanied by two-way communication, attention, and consistent
supervision, as well as avoiding parenting that is too rigid and has minimal restrictions,
especially in feeding.

For health workers, anthropometric monitoring of toddlers needs to be carried out
regularly so that growth disorders are detected and treated as early as possible. For health
offices and health centers, prevention programs should be sustainable, contain nutrition
education and parenting assistance, and reach all income groups and education levels, because
the risk of stunting is found in various levels of the family.

For parents, these findings encourage increased knowledge about stunting, balanced
nutrition, and child growth monitoring, for example by actively participating in counseling and
posyandu activities. Parents are also expected to make feeding an activity that is supervised
consistently and responsive to the needs of children, not as a matter that is completely released
to children or carried out by force.

For further studies, a larger sample count and wider coverage of a wider area are needed
to make the estimates in the multivariate analysis more stable and the confidence intervals
narrower, with the number of variables in the model adjusted for the number of samples and
parenting being analyzed as one categorical variable. Subsequent studies can also add
potentially influential variables, such as nutritional intake, history of infectious diseases,
exclusive breastfeeding, MP-breastfeeding, sanitation, and environmental factors, and use
stronger designs in describing cause-and-effect relationships, such as cohort studies, with
instruments of measurement of parenting and more in-depth knowledge.

CONCLUSION

Based on findings from 80 children under five years of age attending community health
centers in Binjai City, bivariate analysis revealed significant associations between stunting and
anthropometric characteristics, parenting styles, and maternal knowledge. Multivariable
analysis identified maternal knowledge as the strongest factor associated with stunting (p =
0.005; OR = 43.054), while democratic parenting was identified as a protective factor. In
contrast, authoritarian and permissive parenting styles were associated with increased odds of
stunting. Family income, history of low birth weight (LBW), and anthropometric
characteristics were not significantly associated with stunting after adjustment for other
variables. The regression model yielded a Nagelkerke R? of 0.624 and an overall classification
accuracy of 80%. These findings highlighted the importance of maternal knowledge and
parenting practices in stunting prevention, although the relatively small sample size warranted
cautious interpretation.

Parents are encouraged to improve their understanding of childhood stunting and
balanced nutrition while adopting supportive and responsive parenting practices. Health care
professionals and community health centers should strengthen maternal nutrition education,
parenting support, and routine child growth monitoring. Local health authorities and relevant
stakeholders should develop sustainable and inclusive stunting prevention programs. Future
research should involve larger samples, broader geographical coverage, and additional
variables, including dietary intake, history of infectious diseases, exclusive breastfeeding,
complementary feeding practices (Makanan Pendamping Air Susu Ibu, MP-ASI), sanitation,
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and environmental conditions, to provide a more comprehensive understanding of factors
associated with childhood stunting.
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