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nutritional standards, and the belief in certain foods. Inappropriate
parenting and irregular eating patterns were also found to increase the
incidence of stunting. However, inadequate energy was the most
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1. Introduction

One of the consequences of chronic malnutrition in children is stunting, which
reflects impaired linear growth due to prolonged inadequate nutrient intake'. Stunting is
a condition where toddlers are shorter than the average height for their age. It could occur

36 Journal of Sustainability Perspectives: Volume 6 Issue 1, 2026


https://ejournal2.undip.ac.id/index.php/jsp/

due to a prolonged inadequate intake of nutrients and from infectious diseases. The
condition is irreversible and occurs in children less than two years of age?.

A toddler is classified as stunted when the height-for-age Z-score (HAZ) is between
-3 and <-2 SD, and severely stunted when it is <-3 SD, the child is categorized as very
short and severely stunted®. The HAZ indicator itself shows the presence of chronic
nutritional problems due to long-standing conditions®. Based on Riskesdas 2018, the
prevalence of stunting was 30.8%, which decreased to 21.6% according to the 2022
Indonesian Nutritional Status Survey (SSGI) ).

One of the provinces in Indonesia with a high incidence of the condition is West
Nusa Tenggara (NTB). Where in 2016, there was a prevalence of 29.9%, while in 2017, it
increased to 37.2%?°. Based on the data recap of the weighing week in September 2018 at
5 health centers in Dompu, it was discovered that there were 675 stunted toddlers out of
a total of 2,400, which is 28.13%. Furthermore, Bakajaya Village was found to have the
highest number of cases at 117 or 51.77%°.

The research from Ricardo in Bhutta 2013 stated that stunting in toddlers
contributed to 1.5 million (15%) toddler deaths in the world, as well as caused 55 million
children to lose their healthy life every year®. According to UNICEF, there are direct and
indirect causes of nutritional problems in children. Inadequate food intake and infectious
diseases are direct causes, while food security, maternal parenting, as well as health and
environmental services are indirect causes.

One of the important determinant factors of nutritional status of toddlers is the
mother. Based on several researches, it was discovered that maternal characteristics and
feeding practices are related to the incidence of stunting in toddlers. Previous studies
conducted in the Andalas Public Health Center, Padang Timur District, Padang City,
showed that maternal characteristics in the form of education and family income had a
significant relationship with the incidence of stunting’. Other research related to maternal
characteristics such as age were also carried out in several areas, including the work area
of the Citeras Health Center®, The nutritional status of pregnant mothers in the working
area of the Bontoa Health Center, Maros was also studied®. Another research was carried
out at the Wonosari Hospital related to a history of anemia in pregnant women.

Previously, research has been carried out related to eating patterns in toddlers.
Research in Kejawan Putih Tambak Village, Surabaya, stated that there are differences in
the level of energy and protein adequacy in stunted and non-stunted toddlers'®. Mothers
of children aged 6-24 months in the Penanggalan Sub-district, Subussalam City also stated
that non-exclusive breastfeeding and early complementary feeding are risk factors for
stunting!?.

Based on the explanation above, Dompu is one of the areas that have a high
incidence of stunting. However, limited studies have been conducted on the causative
factors of stunting in Dompu Regency. This research was conducted to investigate the
relationship between maternal characteristics and feeding practices on the incidence of
stunting in toddlers aged 1-3 years in the Dompu area, West Nusa Tenggara, Indonesia.

2. Methodology
2.1. Design, Location, and Time

This research used a retrospective observational method with a case-control design
as well as a quantitative and qualitative approach. This aimed to analyze the risk factors
of stunting among toddlers aged 1-3 years related to maternal characteristics and feeding
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practices by grouping the respondents into two groups, namely stunted (case) and non-
stunted toddlers (control). These two samples were taken in the same area, and a
qualitative descriptive method was used to obtain in-depth information related to the
eating pattern of the toddlers.

The independent variables in this research were maternal characteristics such as
education, family income, parity, age, illness during pregnancy, and nutritional status.
Another variable is feeding practices, and it includes the history of exclusive breastfeeding
and timing of complementary feeding. The variable of history of maternal illness during
pregnancy is focused on the history of anemia experienced by the mother. Meanwhile,
the history of nutritional status is seen based on the value of the Upper Arm
Circumference of the child to determine the presence, as well as absence of CED (Chronic
Energy Deficiency).

The dependent variable used was the incidence of stunting in toddlers aged 1-3
years. Confounding variables were also taken in the form of Birth Body Weight (BBW),
Birth Body Length (BBL), adequacy of energy intake, and adequacy of protein intake.
Finally, this research was conducted for 4 months (September-December) in Bakajaya
Village in the work area of West Dompu Public Health Center, Indonesia. This research
was approved by the Health Research Ethics Committee (KEPK) University of Mataram
No. 238/UNI8.F7/ETIK/2019.

2.2. Sampling

The target population was all toddlers in Dompu Regency, while the population was
all toddlers aged 1-3 years in the West Dompu Public Health Center. Furthermore, the
informants used were mothers, cadres, village elders, and local village midwives. The
following is the formula and calculation of the sample size according to Lemeshow and
W Hosmer Jr, 1997 quoted in'%2. The sample size was determined based on the case-
control formula as follows.

(za/2PQ + zB \/[P1Q1+P2Q2)?
(P1-P2)* (1)

nl =n2=

Based on this formula, the number of samples in this research was.

9 = (1.96 V2 x0.417 x 0.582 + 0.842 ,/(0.585x0.415)+(0.25x0.75)?

nl=n (0.585 —0.25)? (2)

nl =n2 = 40.7 rounding to 41.

Description

n = minimum number of samples in one group (case/control)
Za = default value based on o found (a=0.05) & 1.960

Z = default value based on the specified {3 (3 = 0.80) @ 0.842
P1 = known proportion of exposure in the case group (0.585)
P2 = known proportion of exposure in the control group (0.25)
P="%x(P1+P2) = 2 x(0.585 + 0.255) = 0.417
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Q=1-P=0.582

OR (Odd Ratio) = (4.24)(13)

Therefore, the minimum sample size in this research was 41 samples for each case
and control group. The sample size correction formula for the anticipated dropouts is.

n = n _ 41
1= (1-0.1)

= 46 samples (3)

Description

n’= estimated minimum sample size with drop out proportion

n = minimum sample size calculated

f = estimated drop out proportion +10% of the minimum sample size

The comparison between the case and control groups was 1:1. Furthermore, the
minimum sample size was 46 for the case and control groups, with a total of 92 samples.
For the qualitative analysis, 10 or 10% of the total respondents were selected as samples.
The sample was selected using the purposive sampling method for the case group.
Furthermore, the respondents for the control group were selected according to age and
gender. Sampling was then carried out by separating the case and control groups based
on predetermined matching, inclusion, and exclusion criteria. The number of samples was
then divided to obtain the required number.

For the 10 respondents and several selected informants, in-depth interviews related
to their eating patterns were conducted. Furthermore, those who met the criteria and
were willing to participate were given an informed consent form. The research
procedures were explained to them.

The inclusion criteria in this research include, toddlers aged 1-3 years and mothers
who have the Maternal and Child Health (MCH) handbook, those domiciled in the work
area of the West Dompu Health Center, toddlers who have not suffered from chronic
infectious diseases such as tuberculosis, pneumonia, congenital diseases, ARI, measles
and other chronic infections such as prolonged diarrhea in the last 2 months, those who
have the same access to health services, mothers of children under five who are willing
to have their children become research samples by filling out an informed consent form,
toddlers with a BH/Age z-score of <-2 SD according to the WHO growth standard for
the case group, and -2 SD up to 2 SD for the control group. Meanwhile, the exclusion
criteria were respondents who changed their domicile and resigned from the research.

2.3. Data Collection

This research used both primary and secondary data. Furthermore, the
respondents’ characteristics were obtained using a questionnaire and the MCH
handbook. Data on feeding practices such as Breast Feeding and Complementary
Feeding, as well as anthropometric data on height and weight were also obtained. Food
intake was then assessed using SQ-FFQ (Semi-Quantitative Food Frequency). Finally
qualitative analysis was carried out through in-depth interviews and observations. Both
were conducted to gain an overview of the parenting pattern of feeding toddlers in
Dompu Regency.
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2.4. Data Analysis

The data were analyzed univariately for description purposes and then through
bivariate analysis using statistical software (e.g., SPSS), with appropriate statistical tests
applied. This analysis was used to ascertain the relationship between variables and the
magnitude of risk with the chi-square test. This test was used to analyze the effect of
maternal characteristics and feeding practices on the incidence of stunting in toddlers
aged 1-3 years old. When this test is not sufficient, the Fisher exact test or Mann-Whitney
test was used with a significance value of p <0.05. Multivariate analysis was also carried
out to determine which risk factors had the most influence on the dependent variable
using the Logistics Regression test. This is because this variable had a nominal scale with
2 categories which significance value was p<0.05. Data analysis was carried out using the
qualitative method. Qualitative data analysis was conducted using thematic analysis,
including data transcription, open coding, categorization, and the identification of themes
to interpret participants’ responses from in-depth interviews and observations.

3. Results and Discussion

This research was conducted on 92 toddlers in the working area of Bakajaya Village,
West Dompu Public Health Center, Dompu Regency. Furthermore, qualitative analysis
was carried out to obtain in-depth information about the description of the feeding pattern
for the toddlers.

This research shows that maternal characteristics such as a history of anemia, BBL,
as well as adequate energy and protein intake, have a significant relationship to the
incidence of stunting. Meanwhile, the factors of maternal education, family income,
parity, maternal age during pregnancy, history of maternal nutritional status, and BBL did
not have a significant relationship with the incidence of stunting in toddlers. It was also
showed that the practice of feeding in the form of exclusive breastfeeding and the timing
of giving complementary foods did not have a significant relationship with the incidence
of stunting.

This study shows that maternal characteristics such as a history of anemia, birth
weight, and adequate energy and protein intake were significantly associated with the
incidence of stunting. Maternal anemia may contribute to impaired fetal growth and low
nutrient reserves, which can affect child growth in early life'*. Similarly, inadequate energy
and protein intake plays a crucial role in limiting optimal growth, as these nutrients are
essential for tissue development and linear growth?.

In contrast, maternal education, family income, parity, maternal age during
pregnancy, and maternal nutritional status history were not significantly associated with
stunting in this study. This finding may be influenced by relatively homogeneous
socioeconomic conditions among respondents or the presence of other more dominant
factors such as dietary intake's. Previous studies have shown inconsistent results
regarding these variables, suggesting that their effects may vary depending on the study
setting and population characteristics'’.

Furthermore, feeding practices such as exclusive breastfeeding and the timing of
complementary feeding were not significantly associated with stunting. This may be due
to variations in the quality and quantity of complementary foods provided, which were
not fully captured in this study. Although these practices are generally considered
important, their impact may depend on overall dietary adequacy and caregiving
practices’®.
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Table 1: Characteristics of respondents and the relationship of various variables with the
stunting incidents

Variable Case Control P
N % N % value
1 Gender
— Male 24 52.2% 19 41.3% -
— Female 22 47.8% 27 58.7%
2 Education
— High 30 65.2% 33 71.7% 0.6542
— Low 16 34.7% 13 28.2%
3 Family Income
— High (=1.250.000) 2 4.3% 4 8.7% 0.6772
— Low (<1.250.000) 44 95.6% 42 91.3%
4 Parity
— Norisk 44 95.6% 43 93.5% 1.0002
— Atrisk 2 4.3% 3 6.5%
5 Mother's age at
pregnancy 33 71.7% 36 78.3% 0.630
— No risk 13 28.3% 10 21.7% '
— Atrisk
6 History of maternal
nutritional status 28 60.8% 37 80.4%
— No Chronic Energy 18 39.1% 9 19.6% 0.0672
Deficiency (CED)
— CED
7 History of maternal
anemia during
pregnancy 1 2.2% 9 19.6%  0.019
- No 45 97.8% 37 80.4%
— Yes
8 Exclusive breastfeeding
history 34 73.9% 33 71.7% 1.000%
— Yes 12 26.1% 13 28.3% '
— No
9 Complementary
Feeding Time 36 78.3% 37 80.4%
— Exactly 6 months 10 21.7% 9 19.6% 1.000°
— Inappropriate (<6 or
>6 months)
10  Birth Body Weight©
— NBBW 43 93.5% 42 91.3% 1.0002
— LBBW 3 6.5% 4 8.7%
11 Birth Body Length®
— NBBL 20 43.5% 33 71.7%  0.011
— LBBL 26 56.5% 13 28.2%
12 Adequate Energy 0.000*
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Case Control P

Variable N % N % value
Intake® 9 19.6% 41 89.1%
— Adequate 37 80.4% 5 10.8%
— Inadequate
13 Adequate Protein
Intake® 10 21.7% 33 71.7% 0.000%
— Adequate 36 78.3% 13 28.3% ’
— Inadequate

3Chi-square test, "Mann-Whitney, ‘Confounding Variables, Significance <0.05

The results of the multivariate analysis showed that adequate energy intake was the
most significant determinant factor for the incidence of stunting can be seen in Table 2.

Table 2: Results of multiple logistics regression analysis on the most influential risk
factors for stunting

No Variable p Odd Ratio (95%CI)

1 History of maternal nutritional status

(MUAC/Mid-Upper Arm 0.078 1

Circumference) 4.309 (0.847 — 21922)

— No CED

- CED
2 History of maternal anemia

- No 0.979 1

— Yes 1.033 (0.094 — 11.403)
3 Birth Body Length

— NBBL 0.078 1

— LBBL 3.443 (0.870 — 13.634)
4 Adequate Energy Intake !

— Adequate 0.000 1

— Inadequate 16.891 (3.750 — 76.077)
5 Adequate Protein Intake!

— Adequate 0.002 1

— Inadequate 10.140 (2.329 — 44.149)

OR = 1 (reference), 'Adapted to the characteristics of the mother, the practice of

breastfeeding and complementary feeding

Therefore, toddlers with sufficient energy intake tend not to experience stunting by
16.89 times compared to those with less intake (OR=16,891, CI=3,750 — 76,077). This is
in line with Oktarina (2013), where toddlers with low energy intake had a 1.28 times risk
of experiencing stunting compared to those with sufficient intake'?. Previous research also
showed that every 1% increase in the energy adequacy level will increase the z-score of
BH/Age by 0.032 units®.

Based on the semi-quantitative FFQ results of interviews with several mothers, it
was discovered that on average, stunted children, ate less when compared to normal
children. However, the type of food consumed by both groups were almost the same,
including rice, side dishes, and vegetables. In the case group, some children preferred to
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consume vegetable rice only and vegetable gravy, while in both groups they preferred
snacks, implying they did not want to consume main meals. This is in accordance with,
which stated that high snacking habits have an impact on children's energy intake and
significantly affects nutrient intake?!.

The age of 1-3 years is the early stage of a child’s life and marked by growth spurts
which affect the next period; hence, it is necessary to pay attention to the nutrient intake.
The multivariate analysis also showed that the adequacy of protein intake had a
significant effect on the incidence of stunting. Table 2 shows the multiple logistic
regression analysis of the risk factors that mostly affect the incidence of stunting. In this
case, toddlers with adequate protein intake tend not to experience stunting by 10.14 times
compared to those with less protein intake (OR = 10.140, CI = 2.329 - 44.149). In line
with this, adequate protein intake plays a crucial role in improving toddlers’ nutritional
status and reducing the risk of stunting?.

The most dominant variable related to the incidence of stunting is the adequacy of
energy intake as it has the largest OR value of 16.89. This research has two confounding
variables that affect stunting. This is in accordance with the research in Kejawan Putih
Tambak Village, Mulyorejo Sub-district, Surabaya City. It stated that toddlers with
inadequate protein adequacy levels had a 10.6 times greater risk of stunting compared to
those with adequate protein adequacy levels®. Furthermore, with each percentage
increase in the protein adequacy level, there was an increase in the z-score for BH/Age
by 0.024 units®.

The semi-quantitative FFQ analysis showed that the average respondent in both the
case and control groups still consumed types of animal protein such as fish, eggs, and
chicken meat in various quantities. Compared to the control group, some of the case
groups consumed more vegetable protein such as tofu and tempeh than animal protein.
Besides, some children only like to eat rice with vegetable sauce or only vegetables. There
needs to be a balance between the amount of vegetable and animal protein intake to
achieve maximum protein intake. This is because animal protein is a complete type with
high biological value, containing all types of essential amino acids in appropriate amounts
for growth. These findings are supported by a research which stated that insufficient
protein intake can inhibit growth rate?°.

3.1. Eating Habits of Parents in Dompu Regency

The community in Dompu Regency has the same eating pattern as most other
communities which is three main meals a day. However, there is a habit where some
mothers serve breakfast in the form of porridge to their children because of the "Ngaha
Kawiri" habit which is carried out every Friday. The “Ngaha Kawiri” habit, practiced every
Friday, is a local tradition in which children are typically served porridge rather than a
nutritionally balanced meal. This practice may influence stunting risk, as porridge
generally has lower energy and protein density compared to complete meals, potentially
leading to inadequate nutrient intake when consumed regularly?. A complete meal in the
form of rice, side dishes, and vegetables is usually given at lunch and in the afternoon. In
this regency, the average food consumed was almost the same every day, including rice,
with fish, chicken, or eggs, as well as tofu, tempeh, and clear or sour vegetables.
Therefore, it is important for mothers to select foods that can meet the nutritional intake
of children by selecting various types of food. The knowledge of mothers greatly affects
the selection of food which then impacts the consumption and improvement of children's
nutritional status. On the contrary, low knowledge affects children's eating patterns,
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causing the inability of mothers to select and provide food to meet nutritional needs®.

Referring to the eating habits of the Dompu community, the amount of staple food
was usually more than the portion of side dishes and vegetables. In a house consisting of
many family members, the side dishes and vegetables are divided according to the
number of families. Therefore, the average family member will consume any food
provided at home, regardless of the type and amount. When viewed from the pattern of
feeding, the average respondent did not pay attention to the right portion and the
nutritional balance of the food given. Knowledge and the ability to manage healthy food
are needed for toddlers to meet the nutritional needs. It is advised that these children
should be served a balanced diet, eat the right portion, not excessive, and in accordance
with their age.

Based on the interviews with respondents, most mothers preferred to let their
children pick the food they like, even when it is snacks. This is due to the belief that the
important thing is that in a day, children have eaten rice, regardless of consuming more
rice or snacks.

The "Doho kaboro weki" habit carried out by mothers could possibly affect the
children’s diet. The “Doho kaboro weki” habit is a local caregiving practice in which
mothers tend to allow children to freely choose the foods they prefer, often resulting in a
higher intake of snacks rather than nutritionally balanced meals. This behavior may
increase the risk of stunting, as it can lead to insufficient intake of essential nutrients,
especially energy and protein, which are critical for linear growth?®. However, from the
results of interviews and observations, the mother's responsive feeding was not
appropriate.

Responsive feeding is the ability to feed children actively and responsively, through
age-appropriate feeding methods, promoting children to eat, feeding in a safe
environment, using positive interactions, and responding to children's lack of appetite.
Mothers with good education, specifically regarding child feeding will have a positive
effect on children's nutritional status?’. There were 45.7% of children with relatively good
parenting pattern and less stunting. Meanwhile, 90% of children with good parenting
pattern had the required nutritional status and no stunting. This shows good parenting
has a positive effect on the nutritional status of children.

Some breastfeeding mothers in Dompu still refer to their beliefs of not consuming
sea fish because it causes breast milk to smell fishy. Meanwhile, the diet of mothers who
give breast milk inappropriately has the potential to affect the growth and development
of a child. This implies breastfeeding mothers should eat a balanced and varied diet. This
is in line with Wardana (2018), which showed that maternal nutrient intake during
breastfeeding is related to the composition of breast milk?,

3.2. Research Strengths and Weaknesses

This research strength is using quantitative and qualitative approaches that can
explore data sources through questionnaire interviews, in-depth interviews, and
observations. A qualitative approach can help strengthen the results of quantitative
research obtained. By using these two approaches, the risk factors for stunting and a
description of the diet can be seen, specifically in Dompu Regency. The weakness of this
research is that it uses two approaches, namely quantitative and qualitative. Therefore, it
is necessary to have the skills to understand and master both approaches. Some
respondents were difficult to find because at the time of data collection it was still the
growing season, and they were rarely at home. Moreover, language barriers also
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influenced the data collection process.

4. Conclusions

There is a significant relationship between a history of maternal anemia, birth
length, as well as adequate energy and protein intake, with the incidence of stunting in
toddlers aged 1-3 years in Dompu, West Nusa Tenggara, Indonesia. Furthermore, the
adequacy of energy intake is the most dominant factor associated with the incidence of
stunting. Eating habits, such as the consumption of diverse food types and nutrient
deficient food, as well as, inappropriate parenting, and the belief in certain foods were
also determined as a risk factor for stunting. There is a need for further actions toward
the fulfilment of nutritional intake for toddlers to achieve maximum catch-up growth.
Furthermore, proper patenting is needed to provide good eating patterns for toddlers to
prevent stunting.
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