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problem in Indonesia, particularly in the West Sulawesi region.
Objective: This study aims to analyze the relationship between the

Keyword history of exclusive breastfeeding and complementary feeding
Exclusive Breastfeeding, (MP-ASI) practices toward the incidence of stunting among
Toddlers, toddlers aged 6-24 months in Buntubuda Village, Mamasa Regency.
MP-ASI, Methods: This analytical observational study with a cross-
Nutrition, sectional design involved 56 toddlers selected using a total
Stunting sampling technique. Data were collected through structured

questionnaires and  Semi-Quantitative = Food Frequency
Questionnaire (SQ-FFQ) forms. Data analysis was performed using
DOI the Chi-Square test (a=0.05). Results: The prevalence of stunting
10.69632 /jgkk.v3i2.79 at the study site was found to be 33.9%. Statistical test results
showed a significant relationship between stunting incidence and a
history of exclusive breastfeeding (p=0.008; OR=7.00), timing of
complementary feeding (p=0.002; OR=7.85), frequency of
complementary feeding (p=0.001; OR=12.47), and dietary diversity
(p=0.004; OR=5.74. Furthermore, the intake of energy, protein, and
carbohydrates was also significantly associated with stunting (p =
0.002), whereas fat intake showed no significant relationship
(p=0.715). Conclusion: Inadequate feeding practices are the
primary determinants of stunting. Intensive education for mothers
regarding nutritional parenting and the importance of food variety
is required to prevent growth failure in toddlers.

@ This work is licensed under a Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International License.

Introduction

Stunting, defined as growth failure in infants due to chronic malnutrition and
repeated infections during the first 1,000 days of life, indeed remains a critical global public
health challenge with profound long-term effects. Stunting not only impairs physical growth
but also significantly compromises cognitive development and neurodevelopmental
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outcomes. Neuroimaging studies reveal that stunted infants show impaired visual working
memory and attentional functions, which are crucial for early cognitive development,
leading to poorer problem-solving skills later in infancy (1). Additionally, stunting is
associated with deficits in academic achievement and cognitive function in childhood, with
effects potentially differing by sex (2). Beyond cognitive impacts, stunting elevates the risk
of non-communicable diseases during adulthood, possibly through enduring physiological
disruptions including endocrine and immune system dysregulation caused by early-life
malnutrition and infections (3).

Economically, stunting poses a significant burden; it is estimated to reduce a
country's Gross Domestic Product (GDP) by 2-3% annually due to decreased productivity,
higher healthcare costs, and impaired human capital development. Stunted individuals face
reduced educational attainment and economic potential, which collectively translates into a
substantial loss of economic growth on the national scale (1,3). Global data shows that the
prevalence of stunting reached 22.3% in 2022. In Indonesia, although there was a significant
decline from 30.8% (2018) to 21.5% (2023), this figure remains above the WHO threshold
of 20% for public health problems. West Sulawesi Province is recorded as one of the regions
with the second highest prevalence in Indonesia, with Mamasa Regency ranking first at the
provincial level with a prevalence of 37.6%. Specifically, Buntubuda Village in Mamasa
District recorded a relatively high prevalence rate of 33.55%, indicating the urgency of local-
level interventions

Infant and young child feeding (IYCF) practices are critical determinants in
preventing stunting, a multifactorial condition. Exclusive breastfeeding for the first six
months of life is widely recognized as the ideal nutritional foundation. Breast milk provides
essential macronutrients, micronutrients, and antibodies that cannot be replicated by infant
formulas, ensuring optimal infant growth, immune protection, and development (4,5).
Studies in diverse contexts, including South Africa and Ghana, indicate that poor exclusive
breastfeeding rates, early introduction of complementary foods, and suboptimal dietary
diversity significantly increase the risk of stunting in young children (4,6). Lack of exclusive
breastfeeding is a significant predictor of stunting as breast milk contains antibodies and
nutrients essential for early immune development and growth that formula feeding cannot
replace. Mothers who delay initiation or discontinue exclusive breastfeeding prematurely
often expose infants to infections and inadequate nutrition, contributing to growth faltering
(4,7).

After six months, infants' nutritional needs exceed what breast milk alone can
provide; therefore, timely introduction of adequate, safe, and nutrient-dense complementary
foods—referred to as MP-ASI—is vital to meet their evolving energy and micronutrient
requirements (5,8). Appropriate complementary feeding practices promote healthy growth
and reduce stunting risk, while poor complementary feeding, such as early introduction or
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low dietary diversity, is linked with chronic undernutrition and inadequate growth (4,9).
Interventions targeting optimized IYCF practices, including promoting exclusive
breastfeeding, supporting continued breastfeeding up to 24 months, and improving
complementary feeding quality and timing, have been shown to be essential in poverty-
stricken settings and areas with high stunting prevalence (4,9). Additionally, social support
systems for mothers and culturally tailored healthcare messaging improve adherence to
evidence-based feeding recommendations to effectively prevent stunting (8,10).

Although theories regarding the importance of breastfeeding and complementary
feeding (MP-ASI) are well-established, their implementation in the field is often hindered by
maternal knowledge, socioeconomic status, and local cultural influences. In Buntubuda
Village, preliminary observations indicate a low exclusive breastfeeding coverage of only
10%, alongside the practice of early complementary feeding triggered by maternal
perceptions that infants are not satiated by breast milk alone. Furthermore, cultural factors,
such as the administration of honey or coffee to newborns, are still prevalent, potentially
compromising the infants' digestive health. Preliminary observations suggest that these
feeding decisions are often influenced by intergenerational advice from grandmothers and
traditional healers who encourage early feeding practices. This study aims to conduct an in-
depth analysis of the relationship between a history of exclusive breastfeeding and
complementary feeding practices—encompassing timeliness, frequency, type, and
macronutrient intake—on the incidence of stunting among toddlers aged 6-24 months in
Buntubuda Village, Mamasa Regency. The results of this research are expected to provide
empirical evidence for local policymakers in designing more effective and targeted
nutritional intervention strategies in regions with high stunting prevalence.

Materials and Methods

This research is an analytical observational study with a cross-sectional design aimed
at analyzing the relationship between the history of exclusive breastfeeding and
complementary feeding (MP-ASI) practices on the incidence of stunting in toddlers. The
study was conducted in Buntubuda Village, Mamasa District, Mamasa Regency, West
Sulawesi Province, from May 5 to 28, 2025. The research population included all toddlers
aged 6-24 months in the village, totaling 56 individuals. Sampling was carried out using a
total sampling technique, whereby all members of the population (56 toddlers) were
included as respondents in this study. Data collection consisted of primary data obtained
directly through questionnaires and anthropometric measurements, as well as secondary
data sourced from reports by the Health Office and the Mamasa Community Health Center
(Puskesmas). The dependent variable in this study is the incidence of stunting, assessed
based on the anthropometric standards of the Ministry of Health of the Republic of Indonesia
(2020), where toddlers are categorized as stunted if the length-for-age or height-for-age Z-
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score < -2.0 SD. Height measurements were conducted using a microtoise. Meanwhile, the
independent variables include the history of exclusive breastfeeding and MP-ASI practices,
measured using structured questionnaires and a Semi-Quantitative Food Frequency
Questionnaire (SQ-FFQ). The SQ-FFQ was selected as it is a standard instrument in
nutritional epidemiology for assessing long-term intake patterns and has been documented
in recent studies involving Indonesian children aged 6-24 months. To minimize maternal
recall bias inherent in the SQ-FFQ method, trained enumerators used food models and
standard household portion sizes as visual aids during interviews. This method converts
portion size frequency into energy intake based on food composition data (11). MP-ASI
practices were evaluated through four main indicators: timeliness of first introduction
(appropriate if 2 6 months), daily feeding frequency, dietary diversity (diverse if consuming
> 5 out of 8 food groups), and the amount of macronutrient intake (energy, protein, fat, and
carbohydrates), which is categorized as appropriate if it reaches 80-120% of the
requirements based on the 2019 Nutritional Adequacy Ratio (AKG).

The collected data were processed through stages of editing, coding, entry, and
cleaning. Univariate analysis was used to describe the frequency distribution of respondent
characteristics and research variables. Subsequently, bivariate analysis was performed
using the Chi-Square statistical test to determine the relationship between the independent
variables and the incidence of stunting, with the level of significance set at a p -value < 0.05.
The entire research process was conducted in accordance with research ethics, including
providing information regarding the study's objectives, the signing of informed consent
forms by respondents, and the guarantee of data confidentiality."

Results
Table 1. Demographic Characteristics of Mothers and Toddlers
Characteristics Category n %
Maternal Characteristics
Age 16 - 25 years 6 10.7
26 - 35 years 32 57.1
36 - 45 years 16 28.5
46 - 55 years 2 3.5
Education Level Elementary School 1 1.8
Junior High School 7 12.5
Senior High School 36 64.3
College 12 21.4
Occuption Houswife 45 80.4
Work 11 19.6
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Toddler Characteristics

Age 0 - 11 months 19 33.9
12 - 24 months 37 66.1
baby's weight <2500¢g 1 1.8
2500-3999¢ 55 98.2
baby's body length <48 cm 9 16
>48 cm 47 84
Total 56 100

Source: Processed Primary Data (2025)

The characteristics of the respondents in this study indicate that the majority of
mothers fall within the age range of 26-35 years (57.1%), with the highest level of education
being Senior High School (64.3%). A total of 80.4% of respondents work as housewives, and
59% have between 1 and 2 children. Regarding the characteristics of the toddler sample, the
majority are within the age range of 12-24 months (66.1%). Most toddlers were born with
a normal birth weight between 2,500 and 3,999 grams (98.2%) and a normal birth length of
over 48 cm (84%). Based on nutritional status, it was found that the prevalence of stunting
among toddlers aged 6-24 months in Buntubuda Village is 33.9% (19 toddlers), while the
remaining 66.1% have a normal nutritional status.

Table 2. Relationship between Risk Factors and the Incidence of Stunting

Variable Normal Stunting N p-value
n % n %

History of Exclusive Breastfeeding
Yes 21 87.5 3 12.5 24 0.008*
No 16 50 16 50 32
First MP-ASI Time
> 6 bln 29 82.9 6 17.1 35 0.002*
< 6 bulan 8 38.1 13 61.9 21
MP-ASI frequency
Accordance 22 91.7 2 8.3 24 0.001*
Not accordance 15 46.9 17 53.1 32

Types of complementary foods
Diverse 31 77.5 9 22.5 40 0.004*

Not diverse 6 37.5 10 62.5 16
Note: Significance level p < 0.05.
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Based on the bivariate analysis results of this study, all feeding practice variables
showed a statistically significant relationship with the incidence of stunting among toddlers
aged 6-24 months. A history of exclusive breastfeeding was proven to be a strong protective
factor, where toddlers who were exclusively breastfed had a significantly lower prevalence
of stunting (12.5%) compared to those who were not (50.0%), with a p-value of 0.008. The
timeliness of complementary feeding (MP-ASI) introduction also showed a significant
influence (p = 0.002), where early introduction of complementary foods before 6 months of
age resulted in 61.9% of toddlers experiencing stunting due to an immature digestive
system. This high percentage suggests that the local perception of 'feeding faster for better
growth' is scientifically proven to increase stunting risk in this village due to immature
digestive systems. Furthermore, the quality of feeding, assessed through frequency and
dietary diversity, had a very strong correlation with the linear growth of toddlers. Toddlers
fed at a frequency that did not meet age-appropriate standards had a stunting risk of 53.1%
(p = 0.001), while low dietary diversity contributed to stunting in 62.5% of respondents (p
= 0.004).

Table 3. The relationship between food intake and the incidence of stunting

Variable Normal Stunting N p-value
n % n %

Energy Intake
Accordance 27 84.4 5 15.6 32 0.002*
Not accordance 10 41.7 14 58.3 24
Protein Intake
Accordance 25 89.3 3 10.7 28 0.002*
Not accordance 12 42.9 16 57.1 28
Fat Intake
Accordance 13 72.2 5 27.8 18 0.715
Not accordance 24 63.2 14 36.8 38
Carbohydrate Intake
Accordance 27 87.1 4 12.9 31 0.001*
Not accordance 10 40 15 60 25

Note: Significance level p < 0.05.

Based on the bivariate analysis in this study, it was found that a history of exclusive
breastfeeding, complementary feeding (MP-ASI) practices, and the adequacy of
macronutrient intake are crucial determinants of stunting incidence in toddlers aged 6-24
months. Toddlers who did not receive exclusive breastfeeding showed a stunting prevalence
of 50.0%, significantly higher than those who were exclusively breastfed (12.5%), with a p-
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value of 0.008. The timeliness of the first complementary food introduction also showed a
significant relationship (p = 0.002), where early introduction (before 6 months of age)
contributed to a 61.9% stunting rate.

Furthermore, inappropriate feeding frequency (p = 0.001) and lack of dietary
diversity (p = 0.004) significantly increased stunting rates to 53.1% and 62.5%, respectively.
From the perspective of nutritional intake, inadequate consumption of energy (p = 0.002),
protein (p =0.002), and carbohydrates (p = 0.001) was significantly associated with stunting,
with prevalence in these inadequate intake groups ranging from 57.1% to 60.0%. However,
fat intake was the only variable that did not show a statistically significant relationship with
the incidence of stunting in this study location, with a p-value of 0.715. When fat intake is
adequate but protein intake is low, the risk of stunting remains high because protein
provides essential structural materials, particularly through essential amino acids,
necessary for linear growth and height development. Protein deficiency limits the
availability of these key building blocks for bone and tissue growth, thereby directly affecting
height increment. Animal-sourced foods, which are rich in high-quality protein and essential
amino acids, have been shown to be statistically significant predictors of future linear
growth, underscoring the importance of adequate protein intake for preventing stunting
(12).

Conversely, fat deficiency can often be compensated for by increased carbohydrate
intake to fulfill basal energy requirements. While this energy compensation may prevent
severe energy deficiency, it does not provide the building blocks required for linear growth.
The impact of inadequate fat intake is thus more pronounced on weight-related outcomes,
such as wasting or weight faltering, rather than on height. Wasting reflects body mass loss
due to energy deficit, where insufficient fat (as a dense energy source) exacerbates weight
loss but is less critical to linear growth compared to protein deficiency (13,14).

DISCUSSION

The results of the study showed a significant relationship between a history of
exclusive breastfeeding and the incidence of stunting (p = 0.008). Toddlers who did not
receive exclusive breastfeeding had a significantly higher prevalence of stunting (50.0%)
compared to toddlers who did (12.5%). This is in line with the findings of Syahrir (2024)
who stated that parenting is a crucial factor significantly related to the incidence of stunting.
Poor parenting practices, including failure to provide exclusive breastfeeding, increase the
risk of impaired physical growth and impact the decline in cognitive function in toddlers in
the future. Poor parenting practices, including the failure to provide exclusive breastfeeding,
significantly increase the risk of impaired physical growth and have detrimental effects on
cognitive development in toddlers. Exclusive breastfeeding, recommended by the World
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Health Organization for the first six months, is critical for providing essential nutrients
necessary for healthy growth and brain development (16). Breastfeeding contributes to
neurodevelopment by supplying key nutrients such as sialic acid and docosahexaenoic acid,
which are essential for brain growth and cognitive functions, and promotes language and
memory development, particularly in preterm toddlers (16,17). Nutritional support from
breast milk is the primary foundation, but nutritional status is also inextricably linked to the
mother's past health. As explained by Napisa et al. (2025), a mother's nutritional history
during pregnancy, such as anemia and Chronic Energy Deficiency, contributes to the risk of
persistent child growth disorders.

The practice of providing complementary feeding (MP-ASI), including the timeliness,
frequency, and variety of types, has been shown to be significantly associated with stunting
(p < 0.05). The finding that 61.9% of toddlers who received early MP-ASI experienced
stunting indicates the vulnerability of the infant's digestive system to premature non-breast
milk intake. According to Syahrir (2024), maternal knowledge about nutrition plays a vital
role in determining the quality of a child's food intake; mothers with low knowledge tend to
have a higher risk of stunting in their children. In addition to stunting, inappropriate MP-ASI
practices also trigger weight faltering (inadequate weight gain). Auliyah et al. (2025)
emphasized that poor MP-ASI practices, if accompanied by a history of infectious diseases,
will accelerate the decline in nutritional status of toddlers, which if left untreated will
progress to chronic stunting.

Nutritional intake analysis shows that insufficient energy, protein, and carbohydrate
intake significantly contribute to stunting (p = 0.002). Animal protein is crucial for
supporting growth hormone production as it provides essential amino acids necessary for
the synthesis and regulation of growth hormone and other vital proteins in the body.
Adequate intake of animal protein stimulates the hypothalamic-pituitary axis, which
controls growth hormone synthesis and secretion, thereby promoting proper growth, tissue
repair, and overall development (20,21). This lack of macronutrient intake is often
exacerbated by infection cycles. Auliyah et al. (2025) explained that toddlers who experience
repeated infectious diseases tend to lose their appetite and experience impaired nutrient
absorption, making the already low intake even less effective in supporting linear growth.
Sociologically, Syahrir (2024) also emphasized that economic and educational factors often
limit family access to diverse foods, as reflected in the results of this study where low food
diversity (p = 0.004) was one of the main triggers of stunting in Buntubuda Village.

This study acknowledges several limitations. The small sample size (n=56) increases
the risk of Type II error, potentially explaining why fat intake did not show a statistically
significant relationship (p=0.715) despite its biological importance. Additionally, as this
study is specific to the rural context of Mamasa, the results may differ in urban settings due
to varying socio-economic and cultural factors.
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Conclusion

Based on the results of this study, it can be concluded that the prevalence of stunting
among toddlers aged 6-24 months in Buntubuda Village, Mamasa Regency, reached 33.9%.
Data analysis indicates a significant relationship between the incidence of stunting and the
history of exclusive breastfeeding (p=0.00). Notably, early introduction of complementary
foods (p=0.002) was significantly associated with higher stunting rates, confirming that
premature feeding practices negatively impact growth. Furthermore, inadequate intake of
energy, protein, and carbohydrates was clearly associated with stunting. Although fat intake
did not show a statistically significant relationship (p=0.715) in this study, likely due to
sample size limitations, adequate fat consumption remains biologically essential. Overall,
inadequate feeding practices and inappropriate nutritional parenting are the primary
determinants contributing to the high stunting rates in the region.

Reference

1. Wijeakumar S, Forbes SH, Magnotta VA, Deoni S, Jackson K, Singh VP, et al. Stunting in
infancy is associated with atypical activation of working memory and attention networks.
Nat Hum Behav. 2023 Dec;7(12):2199-211.

2. Beckmann |, Lang C, Randt R du, Gresse A, Long KZ, Ludyga S, et al. Prevalence of Stunting
and Relationship between Stunting and Associated Risk Factors with Academic
Achievement and Cognitive Function: A Cross-Sectional Study with South African Primary
School Children. International Journal of Environmental Research and Public Health. 2021
Apr 16;18(8).

3. Mulyani AT, Khairinisa MA, Khatib A, Chaerunisaa AY, Mulyani AT, Khairinisa MA, et al.
Understanding Stunting: Impact, Causes, and Strategy to Accelerate Stunting Reduction—
A Narrative Review. Nutrients. 2025 Apr 29;17(9). Available from:

4. Kubeka Z, Modjadji P, Kubeka Z, Modjadji P. Association of Stunting with Socio-
Demographic Factors and Feeding Practices among Children under Two Years in Informal
Settlements in Gauteng, South Africa. Children. 2023 July 25;10(8). Available from:

5. Mphasha MH, Makwela MS, Muleka N, Maanaso B, Phoku MM, Mphasha MH, et al.
Breastfeeding and Complementary Feeding Practices among Caregivers at Seshego Zone
4 Clinic in Limpopo Province, South Africa. Children. 2023 May 31;10(6). Available from:

6. Dambayi E, Nakua E, Aborigo RA, Chatio ST, Dalaba MA, Sekwo E, et al. Exploring infant
and young child-feeding practices among mothers of well-nourished children in northern
Ghana: An INPreP substudy. Food Science & Nutrition. 2024;12(2):869-80.

7. Abdulaziz R, Suryanti N, Setiawan AS. A Review on Maternal Parenting, Child’s Growth
Stunting, and Oral Health. Eur | Dent. 2024 Feb;18(01):026-40.

72


https://saintifypublish.com/index.php/JGKK

d JURNAL

SHINTEY Jurnal Gizi Dan Kesehatan Keluarga "2

PUBLISH https://saintifypublish.com/index.php/JGKK ° @
Volume 03 | Number 02 | January |2026
e-ISSN: 3025-9886 ==

8. Bouchard KL, Grigsby-Toussaint DS, Fox K, Amin S, Vadiveloo M, Greaney ML, et al.
Maternal Experiences with Discussing Complementary Feeding in Primary Care.
International Journal of Environmental Research and Public Health. 2022 Sept 23;19(19).

9. Mbhenyane X, Kgatle M, Tambe A, Mushaphi F. Maternal Feeding Practices of Children One
to Three Years in Collins Chabane Municipality of South Africa. Ecology of Food and
Nutrition. 2024 July 3;63(4):281-303.

10. Dambayi E, Nakua E, Aborigo RA, Chatio ST, Dalaba MA, Sekwo E, et al. Exploring
infant and young child-feeding practices among mothers of well-nourished children in
northern Ghana: An INPreP substudy. Food Science & Nutrition. 2024;12(2):869-80.

11.  Apriani W, Soviana E. Literature Review: Hubungan Asupan Energi Dan Asi Eksklusif
Terhadap Kejadian Stunting Baduta (6-24 Tahun). 2022;

12. Hirvonen K, Wolle A, Laillou A, Vinci V, Chitekwe S, Baye K. Child growth faltering
dynamics in food insecure districts in rural Ethiopia. Maternal & Child Nutrition.
2024;20(S5):e13262.

13. Thurstans S, Sessions N, Dolan C, Sadler K, Cichon B, Isanaka S, et al. The relationship
between wasting and stunting in young children: A systematic review. Maternal & Child
Nutrition. 2022;18(1):e13246.

14.  Haile B, Headey D. Growth in milk consumption and reductions in child stunting:
Historical evidence from cross-country panel data. Food Policy. 2023 July 1;118:102485.

15.  Syahrir SS. Parenting and Maternal Knowledge Factors on the Incidence Of Stunting
in Toddlers in Bonto Salama Village, West Sinjai. Jurnal Gizi dan Kesehatan Keluarga. 2024
Jan 31;1(2):19-24.

16. Purkiewicz A, Regin K], Mumtaz W, Pietrzak-Fie¢ko R, Purkiewicz A, Regin K], et al.
Breastfeeding: The Multifaceted Impact on Child Development and Maternal Well-Being.
Nutrients. 2025 Apr 11 17(8).

17. Guo S, Huang K, Liu R, Sun ], Yin C, Guo §, et al. Regulation of Gut Microbiota through
Breast Milk Feeding Benefits Language and Cognitive Development of Preterm Toddlers.
Microorganisms. 2023 Mar 28];11(4).

18. Napisa [, [Irawan GC, Yogisutanti G. The Relationship Between a History of Anemia and
Chronic Energy Deficiency (CED) in Pregnant Women and the Incidence of Stunting in
Toddlers at Singajaya Public Health Center, Garut Regency. Jurnal Gizi dan Kesehatan
Keluarga. 2025 July 31;3(01):35-43.

19.  Auliyah F, Harun I, Irawan GC. Provision of Complementary Foods, History of
Infectious Diseases with the Incident of Weight Faltering in Toddlers (9-23 Months) at the
Parigi Health Center. Jurnal Gizi dan Kesehatan Keluarga. 2025 July 31;3(01):12-20.

20. Urban-Sosa VA, Avila-Mendoza ], Carranza M, Martinez-Moreno CG, Luna M,
Aramburo C. Differential peptide-dependent regulation of growth hormone (GH): A

73


https://saintifypublish.com/index.php/JGKK

d JURNAL

SHINTEY Jurnal Gizi Dan Kesehatan Keluarga -

PUBLISH https://saintifypublish.com/index.php/JGKK ° @
Volume 03 | Number 02 | January |2026
e-ISSN: 3025-9886 ==

comparative analysis in pituitary cultures of reptiles, birds, and mammals. Heliyon. 2024
June;10(12):e33060.

21. Shashikadze B, Franzmeier S, Hofmann [, Kraetzl M, Flenkenthaler F, Blutke A, et al.
Structural and proteomic repercussions of growth hormone receptor deficiency on the

pituitary gland: Lessons from a translational pig model. Journal of Neuroendocrinology.
2024;36(7):e13277.

74


https://saintifypublish.com/index.php/JGKK

