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INTRODUCTION 

Stunting is a condition of growth failure in 
children under five years of age caused by chronic 
malnutrition, leading to shorter height compared to their 
peers’1,2. Stunting has various negative impacts on child 
development, including weakened immunity, impaired 
motor growth and development, metabolic disorders, 
and an increased risk of degenerative diseases, all of 
which contribute to reduced productivity3–5.. According 
to the World Health Organization (WHO) in 2023, 22.3% 
or around 148.1 million of the global population of 
children under five sufferred from stunting6. In Indonesia, 
the 2023 Indonesian Health Survey (SKI) reported that 
the prevalence of stunting among toddlers was 21.5%, 

with Central Java recording a prevalence rate of 20.7%7. 
These figures were considerably higher than the 
Indonesian government's target outlined in the 2020–
2024 Medium-Term Development Plan (RPJMN), which 
aims to reduce stunting prevalence to 14% by 20248,9. 

In Kudus Regency, the 2023 SKI results indicate 
that the prevalence of stunting among children under five 
decreased to 15.7%7. Data from a preliminary study, 
involving measurements of 52,711 toddlers aged 0–59 
months in August 2023, revealed that 2,763 toddlers 
(5.2%) were affected by stunting. The Dawe Community 
Health Center working area was ranked third among 
health centers in Kudus Regency with the highest number 
of stunting cases. Despite this decline, the eradication of 
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ABSTRACT 
Background: Stunting is a significant issue in Kudus District, with a 2023 prevalence of 
15.7%, driven by factors like parenting patterns, food security, and nutritional intake. 
Despite being food-secure, the Dawe Health Center area has the third-highest stunting 
rate in Kudus Regency. 
Objectives: Examine the correlations of family food security, nutritional adequacy levels, 
and parenting patterns with the incidence of stunting among toddlers at the Dawe 
Community Health Center. 
Methods: This cross-sectional study sampled 86 mother-toddler pairs at the Dawe 
Community Health Center purposively. Data on stunting in toddlers and maternal height 
were assessed using anthropometric measurements. Information on general 
characteristics, parenting patterns, and household food security was gathered with 
interviews, questionnaires, and observations. Nutritional intake data were collected 
with 2×24-hour recall and the SQ-FFQ. Associations were analyzed using the chi-square 
test, Fisher's exact test, and multiple logistic regression analysis. 
Results: The study found that respondents had good parenting patterns (58.1%) and 
were food-secure (74.4%). Energy (73.3%), zinc (91.9%), calcium (57%), iron (54.7%), and 
vitamin D (38.4%) intake were sufficient. In addition, all toddlers had sufficient protein 
and vitamin A. Bivariate test results showed that parenting patterns (p-value = 0.004), 
food security (p-value=0.006), energy adequacy (p-value<0.001), and calcium adequacy 
(p-value<0.001) were correlated with stunting. Multivariate test showed that energy 
adequacy (OR=7.7; p-value=0.003), calcium adequacy (OR=5.2; p-value=0.007), and 
parenting patterns (OR=5.3; p-value=0.006) were dominant factors associated with 
stunting. 
Conclusions: The dominant factors influencing the occurence of stunting among 
toddlers at the Dawe Community Health Center were the levels of nutritional adequacy 
(energy, calcium) and parenting patterns. 
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stunting remains a government priority and is part of the 
strategic plan targeting zero stunting by 202410,11. 
According to the 2023 National Food Security 
Vulnerability Atlas (FSVA), Kudus Regency is categorized 
as a food-secure area12. Dawe District, one of the main 
agricultural producers in Kudus, produces various high-
value commodities, including rice, coffee, vegetables 
(e.g., petai, cayenne pepper, chayote, and long beans), 
and fruits (e.g., grapefruit, jackfruit, bananas, and 
avocados)13,14. Additionally, it contributes significantly to 
livestock and fishery production, with key commodities 
including poultry (broiler and native chickens), large 
livestock (goats, cows, and buffaloes), and aquaculture 
species (catfish, tilapia, snakehead fish, and gourami)13,14. 
This high productivity in agriculture, livestock, and 
fisheries supports food availability, contributing to food 
security in Dawe District and Kudus Regency as a whole. 
However, although this area has good food availability, 
Dawe District, one of the nine districts in Kudus Regency, 
is a highland region categorized as food-secure but 
highest in stunting rate. 

The incidence of stunting in children is influenced 
by several factors, both direct and indirect. Nutritional 
intake is one of the direct factors that contributes 
significantly to stunting4. Childhood stunting is a form of 
long-term malnutrition resulting from prolonged 
inadequate nutritional intake15. Ensuring adequate 
nutrition during the toddler years is a primary concern, as 
both micronutrients and macronutrients play essential 
roles in supporting a child’s growth and development16,17. 
A prolonged imbalance in macronutrient consumption 
can lead to changes in body tissues, subsequently 
affecting the development of a child’s weight and 
height18. Insufficient energy intake in children can hinder 
the development of brain function and structure, leading 
to stunting and impaired cognitive development17. 
Deficiencies in micronutrients, such as calcium, can also 
disrupt bone growth and mineralization, contributing to 
growth disorders, including stunting17.  

To ensure optimal nutritional intake for children, 
effective parenting patterns, particularly by mothers, 
play a crucial role and deserve significant attention19. 
Parenting patterns are one of the indirect factors 
influencing stunting in children. These patterns, 
particularly feeding practices, directly affect the 
nutritional intake of children20. Parenting practices 
involve the selection and provision of food, which impact 
the quality and quantity of nutrients that enter a child's 
body20. These parenting practices also encompass 
feeding behavior, health and hygiene care, and the use of 
health services to monitor children's growth and 
development21. A previous study in the Dawe Community 
Health Center working area found that 61.68% of 
mothers of toddlers had insufficient knowledge, and 
77.57% of these mothers were working mothers22. A 
mother’s employment status can affect the parenting she 
provides, as working mothers often rely on caregivers or 
other family members to care for their children. This can 
result in less time spent with the child, leading to 
challenges in properly managing the child's nutritional 
intake22,23. For instance, exclusive breastfeeding may be 
less optimal among working mothers22,23. Additionally, 
maternal education and knowledge play a significant role 

in shaping a mother’s decisions regarding nutrition and 
health practices for her child21. 

Another indirect factor contributing to stunting in 
toddlers is household food security, which refers to a 
household’s capacity to provide the necessary food for its 
members, both physically and economically16. The level 
of household food security influences the amount of food 
consumed by the family members, which in turn affects 
their nutritional status16. Households categorized as 
food-secure generally have access to adequate food in 
both quantity and quality, which can promote adequate 
nutritional intake and optimal nutritional status16,24. Food 
security factors, such as the availability of food within the 
household and the mother’s level of knowledge or 
education, affect feeding patterns and the quality of food 
provided to children1. In Dawe District, although food 
availability is sufficient, economic barriers, such as low 
household income, and geographical conditions, such as 
highland and mountainous areas, can limit access to food, 
particularly for households with limited purchasing 
power and those living far from markets. Previous 
research by Adelina et al. showed a significant correlation 
between household food security and stunting in 
toddlers at the Duren Community Health Center in 
Bandungan District24. The study found that food-secure 
households had better access to food because 
Bandungan is an agricultural area with close proximity to 
markets24. The food insecurity found in the study was 
attributed to limited food availability within the family, 
which resulted in suboptimal nutritional intake for 
household members24. On the other hand, a study by 
Gunawan et al. in Gunungkidul found no correlation 
between food security levels and stunting in toddlers25.  

Based on the previous discussion, the author took 
an interest in conducting research on the impact of 
household food security, nutritional adequacy, and 
parenting patterns on stunting in toddlers aged 6–59 
months in the Dawe Community Health Center working 
area. 
 
METHODS 

This research is an observational analytic study 
using a cross-sectional design to examine the relationship 
between variables at a single point in time. The study was 
conducted from March to April 2024 in all villages within 
the working area of Puskesmas Dawe (Dawe Community 
Health Center), Kudus, with the sample size determined 
using proportional sampling. The study population 
consisted of households with pairs of mothers and 
toddlers aged 6–59 months who were registered at the 
Dawe Community Health Center, Kudus. Sample size 
calculation was performed based on the formula for the 
minimum sample size in cross-sectional studies, followed 
by the determination of the number of sample units 
taken from each village. The initial calculation resulted in 
91 mother-child pairs, but five were excluded due to non-
participation until the end of the study and a history of 
congenital abnormalities. The final sample included 86 
mother-child pairs, selected purposively based on the 
following inclusion criteria: a) willingness to participate as 
respondents and complete the research process; b) 
residence in the study area for at least the last six months; 
c) easy access to the address; and d) possession and 
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retention of a complete MCH (Maternal and Child Health) 
book. The exclusion criterion was toddlers with a history 
of chronic illnesses (congenital abnormalities, 
tuberculosis, and chronic digestive or respiratory 
disorders, as confirmed by medical records from a 
hospital or health facility). 

Data on the toddler's sex, toddler’s age, mother's 
age, parents' education and employment history, family 
per capita income, number of family members, access to 
health services, infection history, and parenting patterns 
were collected through questionnaire-guided interviews. 
Parents' education (father and mother) was categorized 
as low (elementary to junior high school) or high (high 
school to university)26. By employment, mothers were 
classified as either employed or not employed 
(housewife)27. The number of family members was 
defined as the total number of individuals living in a 
household, classified into two categories: ≤ 4 members 
and > 4 members28. Family per capita income was 
calculated by dividing the total family income by the 
number of individuals living in the household supported 
by the income earner. The results were categorized based 
on the 2024 per capita Regency Minimum Wage (UMK) 
for Kudus Regency: low if < UMK per capita and high if ≥ 
UMK per capita (IDR 817,171.43)29,30. Parenting patterns 
and access to health services were categorized based on 
scores from questionnaire responses as good (≥ median) 
or poor (< median). The infection history in toddlers, 
including cough, cold, fever, and diarrhea, over the past 
month was categorized as either having a history or not 
having a history31. Data on the history of low birth weight 
(LBW) and premature birth were collected from 
interviews using a questionnaire and verified through 
observations of medical records or the Mother and Child 
Health (MCH) book. With regard to LBW, toddlers were 
categorized as with low birth weight (< 2500 grams) or 
with no low birth weight (≥ 2500 grams)32. Prematurity 
was categorized as premature (< 37 weeks of gestational 
age at birth) or not premature (≥ 37 weeks of gestational 
age at birth)33. Maternal height data were obtained 
through anthropometric measurements, and mothers 
were categorized based on these data as at risk (< 150 
cm) or not at risk (≥ 150 cm)34. 

Data on the stunting variable were obtained 
through anthropometric measurements of the toddler's 
height or length (HT/L), which were then used to 
calculate the height-for-age z-score (HAZ). Based on 
these data, toddlers were categorized as stunted (HAZ < 
-2 SD) or not stunted (HAZ ≥ -2 SD)35,36. The height or 
length (HT/L) of the toddler was measured in centimeters 
(cm), with the median, minimum, and maximum values 
presented. Data on household food security was 
obtained using the Household Food Insecurity Access 

Scale (HFIAS). For this variable, households were 
categorized based on the coding of respondents' answers 
to each question as food-secure and food-insecure (mild, 
moderate, and severe food insecurity)37. Data on the 
toddler's nutritional intake were obtained using 2 × 24-
hour dietary recall for macronutrient intake (energy and 
protein) and the Semi-Quantitative Food Frequency 
Questionnaire (SQ-FFQ) for micronutrient intake (vitamin 
A, zinc, calcium, vitamin D, and iron). The dietary intake 
history was then entered into the Nutrisurvey software to 
obtain data on the toddler's daily nutritional intake, 
which was compared with the Recommended Dietary 
Allowance (AKG) for toddlers by age, as per Minister of 
Health Regulation No. 28 of 2019 on the Recommended 
Dietary Allowance for the Indonesian Population, to 
calculate nutrient adequacy levels38. Protein and energy 
intake were categorized as sufficient (≥ 90% AKG) or 
insufficient (< 90% AKG). Micronutrient intake was 
categorized as sufficient (≥ 77% AKG) or insufficient (< 
77% AKG)39.  

Data processing and analysis were conducted 
using the SPSS software. Univariate analysis was 
performed to describe the characteristics of the subjects. 
The relationship between variables (bivariate analysis) 
was analyzed using the chi-square and Fisher’s exact 
tests, with the results used as a basis for determining the 
multivariate analysis predictors40. Variables with a p-
value < 0.25 in the bivariate test were considered 
potential predictors for the multivariate analysis, which 
used multiple logistic regression40. A p-value < 0.05 was 
considered statistically significant40.  

This study was approved by the Health Research 
Ethics Committee of the Faculty of Public Health, 
Diponegoro University (No. 103/EA/KEPK-FKM/2024, 
dated February 27, 2024). All respondents provided 
consent to participate in the study, as indicated by the 
signed informed consent form, and all information was 
kept confidential. 
 
RESULTS AND DISCUSSIONS 

The characteristics of the respondents are shown 
in Table 1. The study results revealed that the majority of 
toddlers were aged 12–47 months, male, not premature, 
not born with low birth weight (LBW), and with a history 
of illnesses (cough, cold, fever, and diarrhea) in the past 
month. Most of the respondents had good parenting 
patterns and good access to health services. Most 
mothers were aged 21–35 years, with a height 
considered not at risk, low-educated, and not employed. 
Most fathers had low education and worked as casual 
laborers. The majority of households fell into the food-
secure category, with > 4 family members and low per 
capita family income. 

 
Table 1. General Characteristics of Households with Toddlers Aged 6–59 Months in the Dawe Community Health Center 
Working Area 

Characteristics Results 

Toddler Age (months) (median, min–max) 27.50 (6–59) 
6–11 months (n, %) 8 (8.9) 
12–47 months (n, %) 70 (81.4) 
48–60 months (n, %) 8 (9.3) 

Toddler Sex   
Male  48 (55.8) 
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Characteristics Results 
Female 38 (44.2) 

Birth Weight (grams) (median, min–max) 3.000 (2,000–4,200) 
History of Low Birth Weight (LBW)  

With LBW  7 (8.1) 
No LBW  79 (91.9) 

Gestational Age at Birth (weeks) (median, min–max) 38 (24–42) 
History of Prematurity  

Premature  14 (16.3) 
Not Premature  72 (83.7) 

Infection History (median, min–max) 1 (0–2) 
With an Infection History (n, %) 79 (91.9) 
No Infection History (n, %) 7 (8.1) 

Access to Health Services (median, min–max) 16.50 (7–20) 
Poor (n, %) 43 (50) 
Good (n, %) 43 (50) 

Parenting Patterns (median, min–max) 33 (22–41) 
Poor (n, %) 36 (41.9) 
Good (n, %) 50 (58.1) 

Maternal Age (median, min–max) 31.0 (18–47) 
< 20 years old (n, %) 1 (1.2) 
21–35 years old (n, %) 62 (72.1) 
> 35 years old (n, %) 23 (26.7) 

Maternal Height (cm) (median, min–max) 152.75 (132.8–165.0) 
At Risk (n, %) 31 (36) 
Not at Risk (n, %) 55 (64) 

Maternal Education  
Low (Elementary to Junior High School) (n, %) 43 (50) 
High (Senior High School to University) (n, %) 43 (50) 

Maternal Occupation  
Employed (n, %) 32 (37.2) 
Not Employed (Housewife) (n, %) 54 (62.8) 

Paternal Education  
Low (Elementary to Junior High School) (n, %) 47 (54.7) 
High (Senior High School to University) (n,%) 39 (45.3) 

Father Occupation  
Not Employed (n, %) 2 (2.3) 
Private Employee (n, %) 12 (14) 
Self-Employed (n, %) 14 (16.3) 
Farmer (n, %) 1 (1.2) 
Factory Laborer (n, %) 8 (9.3) 
Casual Laborer (n, %) 48 (55.8) 
Livestock Farmer (n, %) 1 (1.2) 

Number of Family Members (median, min–max) 5.0 (3–9) 
≤ 4 Members (n, %) 37 (43) 
> 4 Members (n, %) 49 (57) 

Family Per Capita Income (IDR) (median, min–max) 658,333.33 (300,000–2,400,000) 
Low (n, %) 58 (67.4) 
High (n, %) 28 (32.6) 

Food Security  
Food-Secure (n, %) 64 (74.4) 
Mild Food Insecurity (n, %) 14 (16.3) 
Moderate Food Insecurity (n, %) 6 (7) 
Severe Food Insecurity (n, %) 2 (2.3) 

 
Table 2 presents the frequency distribution of 

dietary intake and nutritional adequacy levels of toddlers. 
It shows that most toddlers were not stunted and had 

adequate energy, zinc, calcium, and iron intake, although 
vitamin D intake was insufficient. All toddlers met the 
adequacy requirements for protein and vitamin A. 
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Table 2. Nutritional Status, Nutritional Intake, and Nutritional Adequacy of Toddlers Aged 6–59 Months in the Dawe 
Community Health Center Working Area 

Characteristics Results  

Height/Length (HT/L) of Toddlers (cm) (median, min–max) 82.12 (62.8–109.1) 
Z-score H/A or L/A (median, min–max) (-1.88) ((-4.38)–1.8) 
Nutritional Status H/A or L/A  

Stunted (n, %) 37 (43) 
Not Stunted (n, %) 49 (57) 

Energy Intake (kkal) (median, min–max) 1,367.0 (741–2,353) 
Energy Adequacy Level (%) (median, min–max) 104.0 (55–191) 

Insufficient (n, %) 23 (26.7) 
Sufficient (n, %) 63 (73.3) 

Protein Intake (grams) (median, min–max) 34.50 (19–58) 
Protein Adequacy Level (%) (median, min–max) 173.0 (97–291) 

Sufficient (n, %) 86 (100) 
Vitamin A Intake (RE) (median, min–max) 1,593 (559–2,875) 
Vitamin A Adequacy Level (%) (median, min–max) 395.50 (140–719) 

Sufficient (n, %) 86 (100) 
Vitamin D Intake (mcg) (median, min–max) 5 (2–27) 
Vitamin D Adequacy Level (%) (median, min–max) 50.00 (11–183) 

Insufficient (n, %) 53 (61.6) 
Sufficient (n, %) 33 (38.4) 

Zinc Intake (mg) (median, min–max) 5 (2–14) 
Zinc Adequacy Level (%) (median, min–max) 155 (51–460) 

Insufficient (n, %) 7 (8.1) 
Sufficient (n, %) 79 (91.9) 

Calcium (Ca) Intake (mg) (median, min–max) 548.50 (95–1,506) 
Calcium (Ca) Adequacy Level (%) (median, min–max) 86.5 (15–385) 

Insufficient (n, %) 37 (43) 
Sufficient (n, %) 49 (57) 

Iron (Fe) Intake (mg) (median, min–max) 6.0 (1–17) 
Iron (Fe) Adequacy Level (%) (median, min–max) 82.50 (13–246) 

Insufficient (n, %) 39 (45.3) 
Sufficient (n, %) 47 (54.7) 

 
The results of the test on the relationship 

between variables affecting stunting in toddlers aged 6–
59 months at the Dawe Community Health Center can be 
seen in Table 3, and the multivariate test results to 
identify the dominant factors causing stunting are 
presented in Table 4. The results in Table 3 show that 
energy and calcium adequacy levels were correlated with 
stunting in toddlers. The study found that the majority of 
stunted toddlers tended to have lower energy and 
calcium adequacy levels compared to non-stunted 
toddlers. Based on the recall data, the primary food 
sources contributing to energy intake were formula milk, 
breast milk, and white rice. The data also indicate that 
most toddlers consumed milk (formula milk, packaged 
milk, or breast milk) 1–3 times per day and eggs 1–2 times 
per day, with some meals containing fried dishes. As a 
result, the adequacy requirements for protein and 
vitamin A were met20. In this study, although the protein 
intake was sufficient in both stunted and non-stunted 
toddlers, most of it was used to meet energy needs, 
which hindered the role of protein in growth20. Analysis 
of responses to the SQ-FFQ showed that most calcium 
intake came from formula milk, breast milk, and dairy 
products (e.g., cheese, yogurt, ice cream, and packaged 
milk). The majority of stunted children tended to 
consume less formula milk compared to non-stunted 
children. Consistent with this study, previous research 
stated that toddlers with inadequate calcium intake were 

11.4 times more likely to experience stunting compared 
to those with normal calcium intake41. Another study by 
Fikawati et al. in Central Jakarta indicated that toddlers 
with inadequate energy intake were six times more likely 
to suffer from stunting compared to those with normal 
energy intake42. 

Based on the results of the bivariate test (Table 
3), no correlation between vitamin D, zinc, and iron 
intake adequacy and stunting was found. The SQ-FFQ 
analysis indicated that the primary sources of vitamin D 
intake among toddlers were formula milk, fish, and eggs 
(i.e., chicken and quail eggs). This study revealed that 
most toddlers in both the stunted and normal groups had 
insufficient vitamin D intake, resulting in no statistical 
difference. Furthermore, there was no observed 
correlation between vitamin D adequacy and stunting in 
this study, which, according to the researchers, might be 
due to the influence of other nutrients, such as vitamin 
B12, calcium, protein, and zinc, on children’s growth43. A 
randomized controlled trial (RCT) conducted in North 
India also found no significant correlation between 
vitamin D deficiency (measured as 25-hydroxyvitamin D 
(25OHD)) and linear growth outcomes, including wasting, 
stunting, and underweight, in toddlers aged 6–30 
months, both before and after supplementation with 
vitamin B12 and folic acid for six months43. 

The SQ-FFQ analysis also showed that most of 
toddlers’ iron intake came from food sources such as 
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formula milk, tofu, tempeh, and eggs (i.e., chicken and 
quail eggs), while the primary sources of zinc intake were 
formula milk, breast milk, and white rice. Stunted 
toddlers tended to consume plant-based proteins (i.e., 
tofu and tempeh) more frequently and had lower formula 
milk intake compared to non-stunted toddlers. No 
significant association was found between iron or zinc 
adequancy and stunting in this study. This was perhaps 
due to most toddlers having a history of illnesses in the 
past month, which likely disrupted the role of iron and 
zinc in supporting linear growth, as much of their intake 
was utilized for immune function instead44. This finding 
aligns with previous studies that reported no correlation 
between iron and zinc adequacy and stunting in 
toddlers45,46. 

No correlation was found between the nutritional 
adequacy levels of toddlers (vitamin D, zinc, and iron) and 
the incidence of stunting, with the majority of toddlers 
experiencing vitamin D deficiencies but having adequate 
levels of iron and zinc intake. The lack of association 
might be linked to dietary habits, particularly picky 
eating, which could significantly impact overall 
nutritional intake and adequacy. Such habits might have 
resulted in substantial variations in micronutrient and 
fiber intake that were not fully captured in the nutritional 
analysis, representing a limitation of this study. 
Interviews revealed that some toddlers consumed a 
limited variety of fruits and vegetables, avoided rice, and 
disliked eating meat. 

 
Table 3. Factors Influencing the Incidence of Stunting in Toddlers Aged 6–59 Months in the Dawe Community Health Center 
Working Area 

Variable Category 

Stunting Incidence 

p-value 
Stunted 
N = 37 
(n, %) 

Not Stunted 
N = 49 
(n, %) 

Food Security Food-Secure 22 (59.5) 42 (85.7) 0.006*a 

Food-Insecure 15 (40.5) 7 (14.3)  
Parenting Patterns Poor 22 (59.5) 14 (28.6) 0.004*a 

 Good 15 (40.5) 35 (71.4)  
Energy Adequacy Level Insufficient 19 (51.4) 4 (8.2) < 0.001*a 

Sufficient 18 (48.6) 45 (91.8)  
Vitamin D Adequacy Level Insufficient 27 (73.0) 26 (53.1) 0.060a 

Sufficient 10 (27.0) 23 (46.9)  
Calcium Adequacy Level Insufficient 24 (64.9) 13 (26.5) < 0.001*a 

Sufficient 13 (34.1) 36 (73.5)  
Iron (Fe) Adequacy Level Insufficient 17 (45.9) 22 (44.9) 0.923a 

Sufficient 20 (54.1) 27 (55.1)  
Zinc Adequacy Level Insufficient 4 (10.8) 3 (6.1) 0.457b 

Sufficient 33 (89.2) 46 (93.9)  
Maternal Height At Risk 16 (43.2) 15 (30.6) 0.227a 

Not at Risk 21 (56.8) 34 (69.4)  
Maternal Education Low 23 (62.2) 20 (40.8) 0.050*a 

High 14 (37.8) 29 (59.2)  
Maternal Occupation Employed 11 (29.7) 21 (42.9) 0.212a 

Not Employed 26 (70.3) 28 (57.1)  
History of LBW LBW 4 (10.8) 3 (6.1) 0.457b 

No LBW 33 (89.2) 46 (93.9)  
History of Prematurity Premature 8 (21.6) 6 (12.2) 0.244a 

Not Premature 29 (78.4) 43 (87.8)  
History of Infection With an Infection 

History  
34 (91.9) 45 (91.8) 1.000b 

No Infection History  3 (8.1) 4 (8.2)  
Family Per Capita Income Low 30 (81.1) 28 (57.1) 0.019*a 

High 7 (18.9) 21 (42.9)  
Number of Family Members > 4 Members 22 (59.5) 27 (55.1) 0.686a 

≤ 4 Members  15 (40.5) 22 (44.9)  
Access to Health Services Poor 21 (56.8) 22 (44.9) 0.276a 

Good  16 (43.2) 27 (55.1)  

Description: aChi-Squre Test; bFisher’s Exact Test; *significant if p-value < 0.05 
 

The chi-square test results (Table 3) indicate a 
correlation between household food security and 
stunting in toddlers. While most toddlers in both the 
stunted and non-stunted groups belonged to food-secure 
households, food insecurity was more common among 
stunted toddlers. Consistent with these findings, research 

by Masitoh et al. demonstrated a correlation between 
food security and stunting47, where toddlers experiencing 
moderate food insecurity had a 1.24 times higher risk of 
stunting, which increased to 1.39 times under severe 
food insecurity conditions47. 
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Furthermore, the bivariate test results (Table 3) 
revealed that parenting patterns were significantly 
associated with stunting. Parenting patterns in this study 
encompassed various factors, including early 
breastfeeding initiation, feeding practices (e.g., exclusive 
breastfeeding, complementary feeding, and feeding 
methods), hygiene and sanitation, provision of 
psychosocial stimulation, and access to health services 
(e.g., the utilization of posyandu (integrated health posts) 
services, immunization completeness, prenatal care 
history, and overall healthcare access). The results of the 
questionnaire analysis revealed that most toddlers 
received breastfeeding as their first source of nutrition 
after birth, with colostrum provided to all. They were also 
bathed at least twice a day. Additionally, these results 
show that most mothers underwent routine prenatal 
check-ups, received counseling related to nutrition and 
health, and had deliveries assisted by healthcare 
professionals. Supporting these findings, research by 
Makatita et al. in Bogor Regency reported that poor 
maternal parenting practices increased the risk of 
stunting by 1.96 times compared to good maternal 
parenting practices19. 

Table 3 shows that family per capita income was 
correlated with stunting. Toddlers from families with low 
per capita income were more likely to be in the stunted 
group, while toddlers from families with high per capita 
income tended to be in the non-stunted group. Low 
family income results in reduced purchasing power, 

making it difficult to meet family needs, especially the 
needs for food, optimally48,49. In line with this study, 
research by Mariza et al. found that in families with low 
per capita income, the risk of stunting among toddlers 
increased by 0.395 times compared to families with 
sufficient per capita income48. 

Table 3 shows the correlation between maternal 
education and the incidence of stunting, with the 
majority of toddlers in the stunted group being born to 
mothers with low education. A higher level of education 
is often associated with better nutritional knowledge, 
which influences children's consumption patterns, 
particularly in terms of the selection of food ingredients 
for the children50,51. This study supports the findings of 
Rahmawati et al., which state that low maternal 
education increased the risk of stunting in children by up 
to 7.2 times compared to high maternal education52. 

The results of the multivariate test (Table 4) show 
that the dominant factors influencing the incidence of 
stunting among children aged 6–59 months at the Dawe 
Community Health Center were energy adequacy, 
calcium adequacy, and parenting patterns. The test 
yielded an R-squared value of 0.499, meaning that energy 
adequacy, calcium adequacy, and parenting patterns 
contributed to the incidence of stunting at 49.9%. The 
correlation between food security and stunting was only 
proved in bivariate analysis but not in multivariate 
analysis. 

 
Table 4. Results of Multivariate Analysis of Dominant Factors Influencing the Incidence of Stunting in Toddlers Aged 6–59 
Months in the Dawe Community Health Center Working Area 

 Multivariate Analysis Multiple Logistic Regressionⴕ 

 S.E OR CI 95% p-value R-squared 

Poor Parenting Patterns for Toddlers 0.611 5.3 1.603–17.559 0.006* 

0.499^ 
Low Toddler Energy Adequacy Level  0.694 7.7 1.963–29.818 0.003* 

Families with Toddlers at Risk of Food 
Insecurity 

0.657 3.1 0.866–11.368 0.082 

Low Toddler Calcium Adequacy Level  0.614 5.2 1.565–17.365 0.007* 

Description: *Significant if p-value < 0.05; ^Nagelkerke R-Squared; OR-Odds Ratio; CI-Convidence Interval; ⴕ Multivariate 
Analysis Multiple Logistic Regression 
 

Based on the multivariate test results (Table 4), 
inadequate energy intake increased the risk of stunting in 
children under five by 7.7 times. Adequate intake of 
macronutrients, especially energy, is crucial to addressing 
stunting in children42. As energy is the result of the 
accumulation of nutrients in the body, inadequate 
nutrient consumption hinders optimal energy 
fulfillment53. In other words, energy adequacy can be 
achieved if other nutrients are consumed at adequate 
amounts54. Prolonged inadequate energy intake can lead 
to chronic energy deficiency (CED), which inhibits linear 
growth in children20,54. Furthermore, an imbalance in 
energy intake can lower plasma insulin levels and hinder 
the synthesis of IGF-1 (Insulin-like Growth Factor 1), 
which disrupts linear growth, leading to weight loss and 
tissue damage53,55. Deficiencies in macronutrients, such 
as energy and protein, cause the body to experience 
nutrient shortages, leading to the depletion of energy 
and protein reserves as the body compensates for these 
deficiencies56. If this condition persists for a long time, 
energy and protein reserves will be severely depleted, 

resulting in damage to body tissues and an increased risk 
of stunting57. Additionally, prolonged energy deficiency 
can impair bone growth, as energy metabolism for bone 
mineralization is disrupted57. 

This study also revealed that calcium adequacy 
was a dominant factor in preventing stunting. Toddlers 
with low calcium intake had a 5.2 times higher risk of 
stunting compared to those with adequate calcium intake 
(Table 4). Calcium intake plays a crucial role in preventing 
stunting by supporting the development and maturation 
of bone chondrocytes, which are the primary cells 
involved in bone formation41. Calcium deficiency can 
disrupt bone mineralization, leading to suboptimal linear 
growth in children58. Consistent with this study's findings, 
previous research showed that toddlers with calcium 
deficiency had a 1.543 times higher risk of stunting 
compared to those with sufficient calcium intake44. 
Additionally, a study on preschool children aged 2–4 
years in China revealed that consumption of dairy 
products high in calcium and protein was linked to 
improved linear growth59. 
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Nutritional intake in children is also influenced by 
factors such as parenting and family food security. This 
study shows that stunted toddlers were more likely to 
experience poor parenting compared to non-stunted 
toddlers. This was primarily due to inadequate exclusive 
breastfeeding practices among the respondents, who 
engaged in poor parenting, with many of them working 
or providing food and drinks other than breast milk 
before the toddlre’s age of six months. Toddlers 
experiencing poor parenting had a 5.3 times higher risk of 
stunting than those experiencing good parenting (Table 
4). Parenting patterns refer to the parenting practices 
conducted by fathers, mothers, caregivers, and other 
family members, which include feeding patterns, health 
maintenance, emotional support, and other practices 
aimed at supporting the process of child growth and 
development1,21. During the toddler years, parenting 
plays a crucial role as one of the indirect factors 
influencing a child's growth, development, and 
nutritional status19. 

Maternal education and knowledge play an 
important role in parenting. Mothers with higher levels of 
education are more likely to easily access information, 
particularly related to nutrition and health, which in turn 
supports optimal parenting19. This study shows that most 
toddlers experiencing poor parenting had mothers with 
low levels of education, while toddlers experiencing good 
parenting had mothers with higher levels of education. 
Parenting patterns, especially feeding practices, 
determine children’s consumption patterns and eating 
habits60. Children with inappropriate consumption 
patterns and eating habits, which involve frequent food 
choices and reluctance to consume diverse and 
nutritionally balanced foods, are at a higher risk of 
stunting and malnutrition60. Good parenting practices, 
including selecting the right types of food, controlling 
portions, and feeding at the appropriate times, can help 
fulfill children’s nutritional needs and promote optimal 
growth and development20. In contrast, inappropriate 
parenting practices, such as failing to provide exclusive 
breastfeeding or offering inappropriate complementary 
foods, can prevent children from receiving optimal 
nutrition in their early years, affecting their growth and 
development and increasing the risk of stunting20.  

Interview results revealed that most parents with 
poor parenting practices did not prioritize proper feeding 
for their children. This was evident in behaviors such as 
introducing nutritional sources other than breast milk 
(e.g., water, porridge, and formula milk) before the 
toddler’s age of six months, irregular feeding schedules, 
and poor maternal hygiene practices, with many mothers 
washing their hands only when they felt dirty or just 
before feeding. These poor practices might be attributed 
to the mothers' limited knowledge of nutrition and health, 
particularly in relation to feeding practices. Low maternal 
education is often linked to a lack of knowledge and 
limited access to information regarding nutrition and 
health, which can lead to inappropriate parenting 
practices. Furthermore, poor parenting practices can be 
influenced by maternal employment. Working mothers 
often rely on caregivers or other family members for 
childcare, resulting in less direct interaction with their 
children. As a result, mothers have limited time to 

monitor their child's growth and development, as well as 
to ensure that their child's food intake is properly 
controlled22. This study revealed a trend where working 
mothers tended to have poorer parenting practices, while 
non-working mothers were more likely to apply better 
parenting. Toddlers with working mothers in this study 
were less likely to be exclusively breastfed compared to 
those with non-working mothers. The low level of 
knowledge and awareness about the importance of 
exclusive breastfeeding for child health may influence 
working mothers' decisions regarding continued exclusive 
breastfeeding. Previous studies have shown that higher 
maternal education serves as a protective factor against 
stunting in children of working mothers23. 

The multivariate test results (Table 4) show that 
food security was not a dominant factor influencing 
stunting in toddlers. No correlation was found between 
family food security and stunting, likely due to other 
factors, such as nutritional intake (energy and calcium), 
having a more significant impact. In this context, ensuring 
adequate nutritional intake in children, including 
sufficient energy and calcium, is crucial, as both play a 
significant role in child growth, particularly in linear 
growth. Deficiencies in calcium and energy can be risk 
factors for stunting, as children with inadequate 
nutrition, particularly during periods of rapid growth, are 
at higher risk of growth disturbances. 

In addition, the lack of a correlation between 
food security and stunting inferred from the multivariate 
analysis also suggests that food security is an indirect 
factor influencing stunting. Specifically, food security 
affects stunting indirectly by limiting nutritional intake. In 
this study, food insecurity was primarily driven by low or 
unstable household income, as the majority of mothers 
were not employed and the fathers worked as casual 
laborers. This situation could lead to concerns about food 
availability and limitations in providing or purchasing 
food61. Low family income results in food insecurity due 
to limited access to food, as families have insufficient 
purchasing power to meet their needs, including food56. 
Limited purchasing power prevents families from buying 
adequate or nutritious food, leading to insufficient 
nutritional intake needed for children's growth, including 
energy 56,62. Furthermore, in food-insecure, low-income 
households, food needs are often unmet due to the need 
to reduce both the quantity and quality of food, leading 
to inadequate nutritional intake62. The results of this 
study indicate that most households with low per capita 
income tended to have insufficient energy intake, while 
those with higher per capita income tended to have 
adequate energy intake. Low-income families may be at 
greater risk of food insecurity, which can lead to nutrient 
deficiencies and health issues due to inadequate 
nutritional intake, including stunting and malnutrition56. 

In general, this study employed a combination of 
24-hour recall (with two repetitions) and the SQ-FFQ to 
provide a comprehensive overview of toddlers' 
nutritional intake in both the short and long term. 
Additionally, the HFIAS was used to assess household 
food security, offering insights into issues such as food 
availability, limited access, and reduced consumption. A 
limitation of this study is its use of an analytical research 
design with a cross-sectional approach, meaning that the 



90 

 

 

Copyright ©2024 Faculty of Public Health Universitas Airlangga  
Open access under a CC BY – SA license | Joinly Published by IAGIKMI & Universitas Airlangga  
 
How to cite: Rahmatika, T., Pangestuti, D. R., & Asna, A. F. (2024) The Association of Food Security, Parenting Patterns, and Nutritional Adequacy Levels with 
Stunting among Toddlers Aged 6–59 Months at the Dawe Community Health Center, Kudus: Hubungan Ketahanan Pangan, Pola Asuh, dan Tingkat Kecukupan 
Gizi dengan Kejadian Stunting Balita 6-59 Bulan di Puskesmas Dawe, Kabupaten Kudus. Amerta Nutrition, 8(3SP), 82–93. 

e-ISSN: 2580-1163 (Online) 
p-ISSN: 2580-9776 (Print) 
Rahmatika et al. | Amerta Nutrition Vol. 8 Issue 3SP (December 2024). 82-93 

study was conducted at a single point in time and, 
therefore, could not establish causal relationships 
between stunting and its contributing risk factors. 
 
CONCLUSIONS 

Family food security, parenting patterns, and the 
adequacy of calcium and energy intake were correlated 
with the incidence of stunting in toddlers aged 6–59 
months at the Dawe Community Health Center. Parenting 
patterns and the adequacy of calcium and energy intake 
were the dominant factors influencing stunting in 
toddlers. Interventions focusing on education and 
counseling regarding nutrition and health, particularly 
feeding practices, for mothers of toddlers are necessary 
to improve mothers' understanding of their children's 
nutritional and health needs. This would enable them to 
implement better child-rearing practices, as the study 
found that parenting practices, especially the practices of 
feeding, were still inadequate. 
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