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ABSTRACT 

	Aims: This study aimed to evaluate the relationship between animal protein consumption and various nutritional status indicators (stunting, underweight, and wasting) among children aged 6–23 months in Indonesia, utilizing a large-scale national dataset.
Study Design: An observational analytical study with a cross-sectional approach, conducted in accordance with STROBE guidelines (menambahkan standar pelaporan internasional).
Place and Duration of Study: This study used secondary data from the 2023 Indonesian Health Survey conducted across 38 provinces in Indonesia. Data analysis was carried out from February to May 2025.
Methodology: Nationally representative secondary data from the 2023 Indonesian Health Survey (SKI) were analyzed, covering 38 provinces. The final sample included 108,673 children who met strict inclusion criteria. Predictor variables focused on animal protein intake, while outcomes were assessed using WHO-standardized HAZ, WAZ, and WHZ indices. Data were analyzed using Chi-square and adjusted multivariate binary logistic regression to control for demographic and socioeconomic confounders.
Results: While 78.8% of children consumed animal protein, critical nutritional gaps persisted: stunting (19.6%), wasting (14.4%), and underweight (11.1%). Multivariate analysis revealed that animal protein consumption was not significantly associated with stunting (p=0.524; OR=0.974) or underweight (p=0.161; OR=1.083). In contrast, a statistically significant association was found with wasting (p=0.016; OR=1.122; 95% CI: 1.021–1.231), demonstrating that children without animal protein intake have a higher vulnerability to acute malnutrition. Additionally, male children exhibited a significantly higher risk of stunting and underweight (p<0.05).
Conclusion: Animal protein is a key determinant in preventing acute malnutrition (wasting) but does not appear to be the primary driver for chronic conditions like stunting in this population. Policy interventions should prioritize improving the accessibility and affordability of animal-source foods to combat wasting, while stunting strategies must remain multisectoral, addressing broader socioeconomic and environmental factors.
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1. INTRODUCTION 

Nutritional status is a state that reflects the balance between the intake consumed and the body's needs. The assessment of nutritional status can be done through the height-for-age (HAZ), weight-for-height (WHZ), and weight-for-age (WAZ) anthropometers index (Pratama & Mardiyati, 2024). Nutritional status is also the result of a balance between dietary intake and the ability to maintain normal metabolism, impacting human food intake and nutrient needs (Ndraha et al., 2023). The problem of malnutrition in children under the age of two is a serious threat to health, especially in countries with low and middle-income economies (UNICEF et al., 2023). The World Health Organization estimates that 149 million children under the age of 5 are estimated to be stunted. 45 million are estimated to be wasting (too thin in relation to their height) and are underweight (underweight), 4.1% of the world (WHO, 2024).
 	The 2023 Indonesian Health Survey has three main nutritional status problems in children under two years old in Indonesia, namely stunting, wasting, and underweight. The prevalence of stunting problems was 81.7%, underweight incidence was 86.7%, and wasting incidence was 86.7%. The survey report shows that improper nutritional intake during the growth period can affect their health status (Kementerian Kesehatan RI, 2023). The growth of children under two years old is known as the golden age, which is the period when physical, motoric, emotional, and social development takes place quickly. In this phase, the lack of nutritional intake can have a serious impact on the development of the child's brain, including the number of brain cells, up to 15-20%, as a result of which the capacity of the child's brain development in the future can only reach about 80-85% of the optimal potential. Malnutrition conditions in children under two years are generally caused by the fact that the amount of food does not meet the body's needs. An imbalance or deficiency of just one nutrient, such as protein, can cause nutritional disorders that affect the child's overall development (Gannika, 2023).
Animal protein is a nutrient that is important for the growth and development of children  Under Two Years old, when viewed from the quality, animal protein has better quality than with vegetable protein, this is because the content of animal protein plays a role in the growth of body cells needed during the growth period, in addition, the amino acid composition in animal protein is more complete and complex compared to vegetable protein so that it is more optimal in supporting growth flower (Sholikhah and Dewi, 2022) . The impact that will arise in the future due to malnutrition experienced is very worrying; not only will their growth be stunted, but it will also result in the development of optimal brain function (Wijhati et al., 2021). Animal protein related to lack of protein intake can inhibit the child's growth process, where children with inadequate animal protein intake tend to experience slower growth than children who consume enough protein. Foods that contain essential amino acids are high in protein. Essential amino acids derived from dietary protein serve as fundamental precursors in the biosynthesis of hormones, particularly thyroid hormones, which are pivotal in modulating the body's basal metabolic rate and optimizing the metabolic processing of nutrients (Adesogan et al., 2020; Beal & Ortenzi, 2022). The presence of animal protein in the diet greatly affects growth (Haryani et al., 2023). The lack of nutrients experienced is very worrying; not only will their growth be stunted, but it will also result in poor body health and the development of suboptimal brain function. The problems faced by children under two years old with malnutrition are not only seen in their posture, but also affect their health both now and in the future (Anggraeni et al., 2021).
Animal protein-based nutritional interventions are currently seen as a fundamental strategy in mitigating the global malnutrition crisis, especially in the critical phase of the first thousand days of life (Parikh et al., 2022; Adesogan et al., 2020; Schwarzenberg & Georgieff, 2023; Byrd et al., 2022). Various recent studies confirm that the bioavailability of essential amino acids from animal sources provides a metabolic advantage that cannot be completely replaced by plant sources in supporting the child's somatic growth (Parikh et al., 2022; Adesogan et al., 2020; Neumann et al., 2002; Escobedo-monge et al., 2025). Recent research shows that despite improved household food security, disparities in animal protein intake remain a major determinant of the manifestation of wasting or acute malnutrition in regions with low economic burden (Kittisakmontri et al., 2022; Eaton et al., 2019; Eadey et al., 2018; Pimpin et al., 2019). In addition, the integration between gender-based growth monitoring and increased access to animal food has been shown to significantly lower the risk of developmental delay in children under two years of age (Parikh et al., 2022; Pokharel et al., 2023; Eaton et al., 2019;Kaimila et al., 2019). 
    The results of the research in the work area of the Minggir Health Center reported that toddlers who ate less amounts of animal protein were not stunted (67%), while toddlers who ate less amounts of animal protein were stunted (83%) (Haryani et al., 2023). The results of the study in the Tangerang district showed that the proportion of underweight babies was 18.0% of 150 children aged 6 to 23 months. As many as 8% of babies born with an underweight 44.0% have a protein deficit. This study focuses on children who are under two years of age, which is a critical period for physical growth and brain development. Although many previous studies have focused on older children, this study highlights the importance of consuming animal protein at this very vulnerable stage of life. The study not only measured animal protein consumption but also differentiated various sources of animal protein, such as chicken, fish, beef, milk, and eggs.

2. Materials and methods 

2.1. Study Design and Data Source
This study employed an observational analytical design with a cross-sectional approach, following the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines. The study utilized secondary data derived from the 2023 Indonesian Health Survey, a nationally representative survey conducted by the Ministry of Health of the Republic of Indonesia across 38 provinces.

2.2. Study Population and Sample
The study population included all children aged 6–23 months recorded in the 2023 Indonesian Health Survey database. A total of 108,673 children who meet the inclusion criteria are an analysis. Inclusion criteria consisted of children aged 6–23 months with complete data on age, sex, weight, height/length, and dietary intake variables. Records with incomplete or missing key variables were excluded from the analysis.

2.3. Variables and Measurements
The independent variable in this study was animal protein consumption, categorized as “consumption” and “no consumption” based on reported dietary intake. The dependent variables were nutritional status indicators assessed using anthropometric indices: Stunting based on Height-for-age Z-score (HAZ) index, Underweight based on  Weight-for-age Z-score (WAZ) index, and Wasting based on Weight-for-height Z-score (WHZ) index. Nutritional status classifications were based on standard cut-off points. Covariates (potential confounders) included child characteristics (sex), maternal characteristics (education level and employment status), household socioeconomic status, place of residence (urban/rural), environmental health conditions, history of infectious diseases, birth weight, and birth length.

2.4. Data Analysis
Data analysis was conducted using IBM SPSS Statistics version 25. Descriptive (univariate) analysis was performed to summarize the characteristics of the study population using frequency and percentage distributions. Bivariate analysis using the Chi-square test was applied to assess the association between animal protein consumption and each nutritional status indicator. Multivariate analysis was performed using binary logistic regression to determine the independent association between animal protein consumption and nutritional status outcomes while controlling for confounding variables. The strength of associations was presented as odds ratios (OR) with 95% confidence intervals (CI), and statistical significance was determined at p < 0.05.


3. results and discussion

Table 1 presents the demographic, socioeconomic, and health-related characteristics of children under two years of age and their families in Indonesia in 2023. The distribution of sex shows a slightly higher proportion of male children (51.6%) compared to females (48.4%). Most mothers had a secondary level of education (54.7%), followed by primary education (25.6%) and higher education (19.7%). In terms of employment status, the majority of mothers were not working (60.3%), indicating a predominance of non-employed caregivers within the study population. The residential distribution was relatively balanced, with 50.9% of respondents living in rural areas and 49.1% in urban areas. However, a substantial proportion of households were classified as having low socioeconomic status (74.1%), while only a small fraction belonged to the high-income group (4.4%). This suggests that most children in the sample were raised in economically disadvantaged conditions. Regarding health and environmental factors, the majority of children were not affected by infectious diseases (89.3%). Nevertheless, environmental conditions were predominantly categorized as less suitable (61.1%), with only 37.3% living in a decent environment. In terms of birth characteristics, most children were born with normal birth weight (94.7%) and normal birth length (85.6%). 

Table 1. Characteristic Mother, Child, and Family in Indonesia 2023

	Characteristics
	Frequency (n= 22,453)
	Percentage (%)

	Gender
	
	

	Woman
	10,875
	48.4

	Man
	11,578
	51.6

	Mother's Education
	
	

	Higher Education
	4,424
	19.7

	Secondary Education
	12,278
	54.7

	Primary Education
	5,751
	25.6

	Mother's Work
	
	

	Not working
	13,531
	60.3

	Work
	8.922
	39.7

	Residence
	
	

	Urban
	11,034
	49.1

	Rural
	11.419
	50.9

	Social Economy
	
	

	Rich
	988
	4.4

	Intermediate
	4,821
	21.5

	Poor
	16,634
	74.1

	Infectious Diseases
	
	

	Not Infected
	20,041
	89.3

	Infection
	2,412
	10.7

	Environmental health
	
	

	Decent environment
	8,366
	37.3

	Less suitable environment
	13,727
	61.1

	Unsuitable Environment
	360
	1.6

	Birth Weight
	
	

	Normal
	21,256
	94.7

	BBLR
	1,197
	5.3

	Birth Length
	
	

	Normal
	19,209
	85.6

	Low Birth Weight
	3,244
	14.4



The distribution of child characteristics in this study showed a slightly higher proportion of males than females, which is consistent with previous national survey findings indicating a similar demographic pattern in Indonesia (Kemenkes, 2023). The predominance of mothers with secondary education reflects the general educational profile in developing settings, where moderate educational attainment may influence caregiving practices, including feeding behavior and health-seeking decisions (Paramita et al., 2024). Maternal education has been widely recognized as a key determinant of child nutrition, as it affects knowledge, attitudes, and practices related to infant and young child feeding.
The majority of mothers were not employed, suggesting that caregiving responsibilities are largely concentrated within the household. While this may allow more time for child care, it may also reflect limited household income, which can restrict access to diverse and nutrient-rich foods, including animal protein sources. This is supported by the finding that most households were classified as having low socioeconomic status, a condition consistently associated with poor dietary diversity and increased risk of malnutrition (Riset Dinas Kesehatan, 2018). The high proportion of households classified as low socioeconomic status reflects structural inequalities that are widely recognized as key determinants of child malnutrition globally. Studies across Sub-Saharan Africa and South Asia have demonstrated that poverty limits access to diverse and nutrient-rich foods, including animal-source foods, thereby increasing the risk of undernutrition (Schönfeldt & Hall, 2012).
Environmental and health-related factors further illustrate the vulnerability of the population. Although most children were not affected by infectious diseases, a large proportion lived in less suitable environmental conditions. Poor sanitation and environmental health are known contributors to impaired nutrient absorption and increased risk of growth faltering (Fransisca et al., 2021). Despite favorable birth outcomes, such as normal birth weight and length in most children, postnatal environmental and dietary factors likely play a more critical role in determining long-term nutritional status.
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	 Consumption of Animal Protein
	Frequency (n)
	Percentage (%)

	Consumption
No consumption
	17,683
4,770
	78.8
21.2

	Total
	22,453
	100



[bookmark: _Toc199112626][bookmark: _Toc199894022]	Table 2 illustrates the distribution of animal protein consumption among children  Under Two Years of age in Indonesia in 2023. The findings indicate that the majority of children (78.8%) consumed animal protein, while 21.2% did not report consuming any animal protein. This suggests that animal protein intake is relatively common among the study population. Despite the high proportion of children consuming animal protein, a considerable segment, approximately one-fifth, remains without such intake. This gap highlights a potential nutritional concern, as animal protein is a critical source of essential amino acids necessary for optimal growth and development during early childhood. The observed disparity may reflect underlying differences in socioeconomic status, food accessibility, cultural dietary patterns, or caregiver knowledge regarding appropriate feeding practices.
	The study found that the majority of children consumed animal protein; however, a substantial proportion (over 20%) did not. This indicates that while access to animal-source foods may be relatively widespread, inequities persist. Animal protein is considered a high-quality protein due to its complete amino acid profile and superior bioavailability compared to plant-based protein (Sholikhah & Dewi, 2022). It plays a crucial role in tissue building, hormone synthesis, and overall growth during early childhood. The absence of animal protein consumption among a significant subset of children may be attributed to socioeconomic constraints, cultural feeding practices, or limited knowledge regarding optimal infant feeding. Previous studies have emphasized that inadequate intake of animal-source foods is associated with suboptimal growth and development, particularly in low- and middle-income countries (Schönfeldt & Hall, 2012). 
	Global studies have shown that consumption of animal-source foods is positively associated with improved growth outcomes, particularly in early childhood. For instance, research in rural Africa demonstrated that increased intake of animal protein was associated with improved height-for-age scores among young children (Kaimila et al., 2019). Similarly, multi-country analyses have highlighted that dietary diversity, including animal-source foods, plays a critical role in reducing the risk of malnutrition (Darapheak et al., 2013). Therefore, improving access to and utilization of animal protein sources remains an important public health priority.
Table 3 presents the nutritional status of children under two years of age in Indonesia in 2023 based on three anthropometric indices: height-for-age (HAZ), weight-for-age (WAZ), and weight-for-height (WHZ). Overall, the majority of children were classified as having normal nutritional status across all indices. Specifically, 80.4% of children had normal height-for-age, while 19.6% were categorized as stunted, indicating the presence of chronic malnutrition in nearly one-fifth of the population. Based on the weight-for-age index, 88.9% of children were classified as normal, whereas 11.1% were underweight, reflecting a moderate burden of general undernutrition. Similarly, the weight-for-height index showed that 85.6% of children had normal nutritional status, while 14.4% were experiencing wasting, which represents acute malnutrition. These findings suggest that although most children under two years of age in Indonesia have adequate nutritional status, there remains a substantial proportion affected by different forms of malnutrition. The relatively high prevalence of stunting highlights persistent long-term nutritional deficiencies, while the presence of wasting indicates ongoing acute nutritional challenges. Together, these conditions underscore the need for comprehensive and targeted nutritional interventions to address both chronic and acute forms of malnutrition in early childhood.

Table 3. Nutritional Status of Children Under Two Years Old in Indonesia

	Nutritional Status of Respondents
	Frequency (n)
	Percentage (%)

	HAZ index
  Normal
Stunting
	
18,046
4.407
	
80.4
19.6

	WAZ Index
Normal
Underweight
	
19,962
2,491
	
88.9
11.1

	 WHZ Index
  Normal
  Wasting
	
19,225
3,228
	
85.6
14.4

	Total
	22,453
	100


[bookmark: _Toc199112630][bookmark: _Toc199894026]HAZ: Height-for-age Z-score
WAZ: Weight for Age Z-score
WHZ: Weight by Body Height Z-score

Although the majority of children were classified as having normal nutritional status, the prevalence of stunting, underweight, and wasting remains a public health concern. The proportion of stunted children indicates the persistence of chronic malnutrition, which reflects long-term deficiencies in nutrient intake and repeated exposure to adverse environmental conditions. Stunting is particularly concerning as it has irreversible consequences on cognitive development, educational achievement, and future productivity (WHO, 2024)(Wijhati et al., 2021). The prevalence of underweight, representing a composite indicator of both chronic and acute malnutrition, further highlights ongoing nutritional challenges. Underweight, as a composite indicator, reflects both chronic and acute undernutrition and remains prevalent in many developing countries. Meanwhile, the presence of wasting highlights ongoing acute nutritional stress. Globally, wasting is strongly associated with increased risk of mortality and is often linked to short-term dietary insufficiency and illness (Erika et al., 2020). Meanwhile, the presence of wasting indicates acute malnutrition, often associated with recent illness or inadequate dietary intake. These findings are consistent with national reports showing that multiple forms of malnutrition coexist in Indonesia, requiring integrated and multifaceted interventions (Kemenkes, 2023).
Table 4 presents the results of multivariate logistic regression analysis examining the association between animal protein consumption and the incidence of stunting, underweight, and wasting among children, after controlling for potential confounding variables. The analysis indicates that animal protein consumption was not significantly associated with stunting (p = 0.524; OR = 0.974; 95% CI: 0.899–1.056) or underweight (p = 0.161; OR = 1.083; 95% CI: 0.971–1.196). These findings suggest that the absence of animal protein consumption does not significantly increase the risk of chronic (stunting) or general (underweight) malnutrition in this population. In contrast, a statistically significant association was observed between animal protein consumption and wasting (p = 0.016; OR = 1.122; 95% CI: 1.021–1.231). Children who did not consume animal protein had a 1.122 times higher likelihood of experiencing wasting compared to those who consumed animal protein, indicating that inadequate intake of animal protein may contribute to acute malnutrition. Additionally, gender was identified as a significant factor associated with both stunting and underweight. Male children were more likely to experience stunting (p = 0.034; OR = 1.073; 95% CI: 1.005–1.146) and underweight (p = 0.040; OR = 1.091; 95% CI: 1.004–1.187) compared to female children. These results highlight the role of biological or gender-related factors in influencing nutritional status.

Table 4. The Relationship between Animal Protein Consumption and the Incidence of Stunting, Underweight, and Wasting in Children Under Two Years in Indonesia
	Variable
	Stunting 
	Underweight
	Wasting 

	
	p-value
	OR 
(95% CI)
	p-value
	OR 
(95% CI)
	p-value
	OR 
(95% CI)

	Animal protein
	
	
	
	
	
	

	Consumption
	-
	-
	-
	-
	-
	-

	No consumption
	0.524
	0.974
(0.899 – 1.056)
	0.161
	1.083
(0.971 – 1.196)
	0.016
	1.122
(1,021 – 1,231)

	Gender
	
	
	
	
	
	

	Woman
	-
	-
	-
	-
	
	

	Male
	0.034
	1.073
(1.005 -1.146)
	0.040
	1.091
(1.004 –1.187)
	
	


*Regresi Logistic Multivariat

The multivariate analysis revealed no significant association between animal protein consumption and stunting or underweight. This finding suggests that chronic and general forms of malnutrition are influenced by a broader set of factors beyond protein intake alone. Stunting, for instance, is a cumulative condition influenced by long-term dietary patterns, recurrent infections, maternal health, and socioeconomic conditions (Kaimila et al., 2019; Khasanah et al., 2016). Similarly, underweight is affected by overall energy intake, dietary diversity, and household food security (Darapheak et al., 2013; Ernawati, 2016).
The findings of this study show that animal protein consumption has a statistically significant relationship with the incidence of wasting (p=0.016), but it is not significantly related to stunting (p=0.524) or underweight (p=0.161). This indicates that in Indonesia, animal protein intake plays a more crucial role in mitigating acute malnutrition than chronic malnutrition (Kemenkes & BPS, 2024). Biologically, essential amino acids in animal protein have high bioavailability, which is indispensable for immediate tissue synthesis and rapid maintenance of body mass (Beal & Ortenzi, 2022). These findings are in line with global nutrition theory, which states that the density of micronutrients in animal foods provides a more effective metabolic response to prevent acute weight loss in children (Adesogan et al., 2020). The absence of a significant link with stunting reinforces the argument that chronic malnutrition in Indonesia is influenced by broader environmental factors, such as sanitation and a history of recurrent infections that cannot be resolved with a single nutritional intervention alone (Headey et al., 2018). Economic disparities remain a major challenge, with low-income households likely to limit the purchase of animal protein due to its relatively high price (Khoiriyah et al., 2020;Cornelsen et al., 2016; Aromolaran, 2021; Nofal et al., 2024).The phenomenon of gender vulnerability is also seen in this study, where boys show a higher risk of growth disorders compared to girls (Lejarraga, 2021; Deboer et al., 2021; Moore, 2024; Thompson et al., 2024).A transformation of the food system that ensures the affordability of animal protein is needed to reduce the burden of malnutrition at the national level (Khoiriyah et al., 2020; Ambikapathi et al., 2022; Scott et al., 2023).
The lack of association may also be explained by limitations in the measurement of dietary intake within the dataset. The data did not capture detailed information on the quantity, frequency, and diversity of animal protein consumed, nor did it include all possible sources, such as processed animal products. As a result, the variable may not fully reflect actual protein adequacy relative to nutritional requirements. In contrast, a significant association was observed between animal protein consumption and wasting. Children who did not consume animal protein were more likely to experience wasting, indicating that insufficient intake of high-quality protein contributes to acute malnutrition. This finding aligns with previous studies demonstrating that protein deficiency impairs tissue synthesis and accelerates weight loss, leading to wasting (Erika et al., 2020). Animal protein, with its complete amino acid composition, is essential for maintaining body mass and supporting rapid recovery during periods of nutritional stress (Schönfeldt & Hall, 2012). Additionally, gender emerged as a significant factor associated with stunting and underweight, with boys being at higher risk than girls. This is consistent with existing literature suggesting that boys may have higher nutritional requirements and greater biological vulnerability to environmental stressors (Paramita et al., 2023). The findings suggest that while animal protein may not directly influence long-term growth outcomes such as stunting, it plays a critical role in maintaining body mass and preventing acute malnutrition. This distinction is important and consistent with global frameworks that differentiate the determinants of chronic versus acute malnutrition. These differences highlight the importance of considering gender-specific approaches in nutritional interventions.
The findings of this study underscore the importance of promoting adequate animal protein consumption, particularly to prevent acute malnutrition. Nutrition programs should prioritize improving access to affordable animal-source foods, especially among low-income households. In addition, interventions should address broader determinants of malnutrition, including maternal education, environmental health, and socioeconomic disparities. Given that stunting and underweight are influenced by multiple factors, integrated strategies combining dietary improvement, infection control, and social protection are essential. Furthermore, the identification of gender disparities suggests that targeted monitoring and interventions for male children may be necessary.
This study has several limitations that should be carefully considered when interpreting the findings. First, the use of a cross-sectional design limits the ability to establish causal relationships between animal protein consumption and nutritional status outcomes. Such designs capture exposure and outcome simultaneously, making it difficult to determine temporal direction and increasing the risk of reverse causality. This limitation is widely acknowledged in nutritional epidemiology, where cross-sectional analyses are primarily suited for identifying associations rather than causal inference. Second, the measurement of dietary intake was relatively limited, as the data only captured the presence or absence of animal protein consumption without detailed information on portion size, frequency, or overall dietary diversity. This may introduce measurement error and misclassification bias, potentially attenuating true associations, particularly for chronic outcomes such as stunting that reflect long-term nutritional exposure. In addition, although several confounding variables were controlled for, residual confounding remains possible. Important determinants such as micronutrient intake, breastfeeding practices, and intra-household food distribution were not fully captured. Evidence from recent global studies highlights that child nutritional status is shaped by complex, multidimensional factors beyond single nutrient intake, including food systems, environmental conditions, and caregiving practices (Mirzajonova et al., 2025). Furthermore, the use of secondary data limits control over data quality, standardization of measurements, and completeness of variables.
Despite these limitations, this study has several important strengths that enhance its scientific contribution and generalizability. The very large sample size provides high statistical power and improves the precision of estimates. More importantly, the use of nationally representative survey data ensures broad population coverage and reduces selection bias. National nutrition surveys are widely recognized as robust tools for assessing population-level nutritional conditions and informing public health policies, as they reflect real-world population diversity and contextual variability (Alkhaldy et al., 2024). This strengthens the external validity of the findings and supports their applicability to the wider population of children aged 6–23 months in Indonesia. Another key strength is the inclusion of multiple socioeconomic, environmental, and demographic covariates, which improves the robustness of the adjusted models. The use of standardized anthropometric indicators (HAZ, WAZ, WHZ) based on global references further enhances comparability with international research. Additionally, findings from this study are consistent with global evidence indicating that animal-source foods play a critical role in child growth and are associated with improved nutritional outcomes, particularly in resource-limited settings (Mirzajonova et al., 2025). 
Taken together, while causal interpretations should be made cautiously, the combination of large-scale, nationally representative data and consistent analytical findings suggests that the observed associations, particularly between animal protein consumption and wasting, are meaningful and relevant for public health. Therefore, the results can be reasonably generalized to similar low- and middle-income country contexts with comparable socioeconomic and nutritional characteristics, although further longitudinal and experimental studies are needed to confirm causality and underlying mechanisms.

  
4. Conclusion

This study found that the majority of children under two years of age in Indonesia had normal nutritional status; however, the prevalence of stunting, underweight, and wasting remains a significant public health concern. Animal protein consumption was common, although a considerable proportion of children did not consume it. Multivariate analysis demonstrated that animal protein consumption was not significantly associated with stunting or underweight, but showed a significant association with wasting, indicating that inadequate intake of animal protein increases the risk of acute malnutrition. Additionally, male children were more likely to experience stunting and underweight compared to females. These findings suggest that improving access to and consumption of animal protein may contribute to reducing wasting, while addressing chronic and general malnutrition requires broader, multisectoral interventions targeting socioeconomic, environmental, and caregiving factors.
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