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 Abstract  

Inadequate intake of animal protein during critical periods of growth is 

a major contributor to stunting, while access to high-quality animal 

protein sources is often constrained by economic limitations. Catfish 

(Clarias sp.), as an affordable yet nutrient-dense source of animal 

protein, offers considerable potential for development into an innovative 

food product aimed at stunting prevention. This study aimed to develop 

a catfish-based pulpety product as a safe, nutritious, and acceptable 

alternative source of animal protein for toddlers to support stunting 

prevention. A quasi-experimental study employing a Completely 

Randomized Design (CRD) was conducted with 30 untrained panelists. 

Three pulpety formulations were prepared using different ratios of 

chicken meat to catfish meat: Formula I (control), Formula II (1:3), and 

Formula III (1:1). Hedonic testing was performed to evaluate 

acceptability across the three formulations, followed by chemical 

composition analysis of the most preferred formula. The results 

indicated that Formula III was the most favored, providing 214.78 kcal 

of energy, 5.92 g of protein, 4.54 g of fat, and 10.05 g of carbohydrates 

per 100 g. Duncan’s multiple range test revealed a statistically 

significant difference only in the texture parameter (p = 0.004). Overall, 

the catfish pulpety demonstrated adequate energy, protein, and fat 

content for stunting prevention, along with acceptable organoleptic 

properties, highlighting its potential as a functional food alternative for 

inclusion in national stunting prevention programs.  

Introduction 

Children in Indonesia are at significant risk of malnutrition. A child's physical growth and 

development are greatly influenced by the first 1000 days of life, which begins at conception 

and continues until the child reaches two years of age. This period is known as the golden age 

because it is a crucial phase that determines a child's physical, brain, and mental health 

development, which has a long-term impact into adulthood (Ilmiyani et al., 2025; Tendean et 

al., 2025); Rochat & Redingeri, 2021; Awwaluddin et al., 2023; Vergunst & Berry, 2022; 

Parajuli & Prangthip, 2025). 

Stunting is a chronic nutritional problem that remains a serious challenge for Indonesia in its 

efforts to improve the quality of human resources. Stunting is defined as a condition in which 

a child's height or length according to age is below minus two standard deviations (−2SD) from 

the median length or height of children of the same age according to the standard (Anggraini 
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et al., 2025); Asif etal., 2022; Hashemi et al., 2021; Tao et al., 2022; Scheffler & Hermanussen, 

2022). 

 The first short-term impact that can arise is impaired brain development, which has 

implications for decreased cognitive function and educational achievement in the long term. 

The second impact is intrauterine growth restriction (IUGR), which contributes to stunting or 

chronic physical growth retardation (Gantenbein & Kanaka-Gantenbein, 2022; Nyofane, 

2024). Meanwhile, the third short-term impact includes changes in metabolic programming, 

which has the potential to increase the risk of metabolic degenerative diseases in the future, 

such as hypertension, diabetes mellitus, obesity, coronary heart disease (CHD), and stroke 

(Fawaz Bilqisthi & Falah, 2025; Silveira Rossi et al., 2022;  Caturano, 2024; Janssen, 2021; 

Tirandi et al., 2022). 

Children in Indonesia are at significant risk of malnutrition. Global data estimates that around 

155 million children under the age of five are stunted (Suratri et al., 2023; Wicaksono et al., 

2021; Suryana & Azis, 2023; Rizky Maulidiana & Sutjiati, 2021). The highest prevalence is 

recorded in Asia, with around 86.5 million children affected. This condition indicates the heavy 

burden of nutritional problems that remain a major challenge in the region (Huang et al., 2021; 

Han et al., 2022). 

Meeting the nutritional needs of infants is not only determined by the quantity of food provided, 

but also by the quality and type of nutrients consumed. Protein is one of the essential nutrients 

that plays an important role in supporting early childhood growth (Pinto et al., 2023; Abbas & 

Karim, 2023; Sawitri & Mayulu, 2024; Sitorus & Salsabila, 2024). Essential amino acids, such 

as lysine, which is abundant in fish, contribute to the optimal absorption of other nutrients. 

Adequate protein intake is very important for tissue formation, strengthening the immune 

system, and brain development in infants and toddlers. Fish, as a high-quality source of animal 

protein, provides additional nutritional benefits due to its complete nutritional composition, 

including lysine content that supports the efficiency of nutrient absorption by children's bodies 

(Lamato & Zamli, 2025). 

One of the main factors causing stunting is a lack of animal protein intake during the critical 

period of a child's growth, especially during the first 1000 days of life. Animal protein has 

advantages over plant protein because it contains a complete profile of essential amino acids 

and has high biological value to support optimal growth and development. Research shows that 

toddlers who do not consume animal protein have a higher risk of stunting, while the more 

diverse the sources of animal protein consumed, the lower the chance of stunting in toddlers. 

The Indonesian government has set the theme "Animal Protein Prevents Stunting" for National 

Nutrition Day 2023, which demonstrates a strong commitment to promoting animal protein 

consumption as a strategy to prevent stunting (Noorwahyuni et al., 2025). 

On the other hand, access to quality animal protein sources is often constrained by economic 

factors, especially for families with low socioeconomic status. Catfish (Clarias sp.) is a 

promising alternative source of animal protein because it is affordable yet rich in nutrients. 

Based on data from the 2017 Food Composition Table (DKBM), catfish contains 18 grams of 

protein per 100 grams of material, 3 grams of fat, 237 milligrams of omega-3 fatty acids, 337 

milligrams of omega-6 fatty acids, and 5.6 grams of iron. The protein in catfish contains 

essential amino acids such as lysine, methionine, and leucine, which are even higher than milk 

and meat. In addition, catfish are easy to farm and have high production rates in Indonesia, 

ensuring their sustainable availability (Fitriahadi et al., 2025). 

Despite its good nutritional content and affordable price, catfish consumption among toddlers 

still faces several obstacles. The soft texture of catfish meat, which still contains fine bones, 

can make it difficult for toddlers to consume. In addition, monotonous processing methods 

often reduce children's acceptance of catfish. Therefore, innovation is needed in processing 
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catfish into food products that are not only safe for toddlers to consume but also attractive in 

terms of appearance and taste. One alternative processing method that can be developed is 

pulpety, a processed meat product that has a soft texture, is easy to digest, and can be shaped 

according to children's preferences (Pamungkas et al., 2025). 

The development of catfish pulpety products as an alternative source of animal protein has 

great potential in supporting stunting prevention programs in Indonesia. Catfish pulpety can be 

formulated by adding other nutritious ingredients to increase its nutritional density, thereby 

optimally meeting the nutritional needs of toddlers. The pulpety processing, which involves 

grinding the fish meat, can eliminate the problem of small bones, which is often a concern for 

parents when feeding fish to toddlers. In addition, pulpety can be made in various attractive 

shapes and flavors to increase children's acceptance. 

Based on this background, several issues that need to be addressed in this study are how to 

develop an optimal catfish pulpety formulation with high protein content and organoleptic 

characteristics that are acceptable to toddlers, how the processing affects the nutritional content 

and food safety of catfish pulpety products, and how catfish pulpety products can be used as a 

functional food alternative to support the prevention of stunting in toddlers. This study aims to 

develop catfish pulpety as a safe, nutritious, and acceptable alternative source of animal protein 

for toddlers. Specifically, this study aims to determine the optimal formulation of catfish 

pulpety with high protein content, analyze the physicochemical and organoleptic 

characteristics of catfish pulpe.ty products, evaluate the microbiological safety and shelf life of 

the product, and assess the potential of catfish pulpety in meeting the daily protein requirements 

of toddlers for stunting prevention. The benefits of this research are expected to contribute to 

the development of innovative catfish-based food products as a practical solution to increase 

animal protein intake in infants. For the community, this research can provide alternative 

nutritious food products at affordable prices that are accessible to various economic groups. 

For the government, this research can support the national stunting prevention program through 

the diversification of local food products based on Indonesia's natural resources. For the food 

industry, this research can be a reference in the development of processed fish products that 

have high added value and a clear target market. 

The novelty of this research lies in the development of a pulpety product specifically 

formulated for toddlers using catfish as the main ingredient. So far, there has been no 

comprehensive research on the development of catfish pulpety specifically designed for the 

prevention of stunting in toddlers. This research also integrates aspects of nutrition, food safety, 

and product acceptability into one holistic study. In addition, this research promotes the concept 

of sustainable use of local resources to address national nutrition issues, thus having broad 

implications for food security and the community's economy. 

Methods  

The research was conducted at the Food Nutrition Laboratory of the Rajawali Health Institute, 

starting with product development. After three formulations were created, a hedonic test was 

conducted at the Rajawali Health Institute's Organoleptic Laboratory. This research is a quasi-

experimental study with a completely randomized design (CRD) on product innovations made 

from local fish. The study began with the organoleptic quality of three pulpety formulations 

with different ratios of chicken and catfish meat. Formula I was made with 100% chicken meat, 

formula II was made with a 1:3 ratio, and formula III was made with a 1:1 ratio. 

Table 1. Composition of the Three Pulpety Formulas 

Food Ingredient 

Name 
Unit 

Formula I 

(g) 

Formula II 

(g) 

Formula III 

(g) 

Chicken meat g 800 200 400 
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Catfish meat g 0 600 400 

Bread flour g 40 40 40 

Egg g 100 100 100 

Granulated sugar g 25 25 25 

Salt g 15 15 15 

Pepper g 5 5 5 

Garlic g 20 20 20 

The procedure for making catfish pulpety involves blending all the ingredients and shaping 

them into small balls. The mixture is then steamed to cook it. Each stage of the process is 

presented in a flow chart for each stage. 

 

Figure 1. Pulpety Production Process 

Description: 

A = Chicken meat 

B = Catfish meat 

C = Bread flour 

D = Eggs 

E = Granulated sugar 

F = Salt 

G = Pepper 

H = Garlic 

The hedonic test was conducted by 30 students from the Rajawali Health Institute's Nutrition 

Undergraduate Program as untrained panelists. Panelists were asked to use their abilities to 

distinguish the taste, aroma, texture, and color of food products being tested. Hedonic testing 

is a commonly used method to measure the level of preference for food products. This level of 

preference is measured using a hedonic scale, where respondents give ratings based on their 

level of satisfaction or liking for the product being tested17. The hedonic scale used includes 

"love it, like it, somewhat like it, dislike it, hate it." 

This method allows data to be collected in a more structured manner, where each respondent 

provides a numerical rating that reflects their level of preference or liking for the food product 

being tested. These scores can then be processed and analyzed to evaluate the overall level of 

preference, as well as to see variations in preference among the trained panelists involved 

in the study. By using this scoring scale, more measurable data can be generated and used to 

support more in-depth statistical analysis of the hedonic test results. 

The differences in organoleptic tests between formulations were analyzed using a One Way 

ANOVA test, followed by a Duncan test. The selection of this statistical test was adjusted to 

the number and nature of the data measurements obtained.  

A+B+C+
D+E+F+

G+H
Stir well

Round 
Shape

SteamCool down
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After pulpety obtained the highest average score based on the hedonic test results, the next 

stage in this study was to conduct laboratory analysis to determine the nutritional content, 

including energy, fat, protein, and carbohydrates. Laboratory testing was carried out at the Food 

Technology Laboratory of Pasundan University, with a third party selected based on facility 

qualifications and competencies in accordance with applicable standard operating procedures 

(SOPs). All analysis procedures were carried out systematically and referred to laboratory 

SOPs to ensure accuracy and consistency of results. The involvement of a credible third party 

with adequate facilities ensured that the analysis process was carried out professionally. The 

results of this analysis are expected to provide detailed information on the nutritional 

composition of the best pulpety, which can then be used to support understanding of the 

nutritional value of the product and its potential in supporting healthy consumption patterns.  

Result and Discussion 

Organoleptic Test Results 

Color Attributes 

The organoleptic test results for the color parameter showed that Formula II (1:3 ratio) received 

the highest acceptance with 50% of panelists giving a "Like" rating. Formula I (control) 

received a "Like" rating from 37% of panelists, while Formula III (1:1 ratio) received a "Like" 

rating from 33% of panelists. Overall, no panelists gave a "Strongly Dislike" rating for any of 

the three formulas. 

Aroma Attributes 

The aroma parameter showed that Formula II had the highest level of acceptance, with 73% of 

panelists liking the aroma of the product. Formula III received a "Like" rating from 53% of 

panelists, while Formula I received a "Like" rating from 50% of panelists. No panelists gave a 

"Strongly Dislike" rating for Formula II and Formula III, while Formula I received a "Dislike" 

rating from 3% of panelists. 

Taste Attributes 

The taste evaluation results show that Formula I (control) obtained the highest acceptance level 

with 67% of panelists stating that they liked the taste of the product. Formula II received 53% 

of panelists who liked its taste, while Formula III received 43% of panelists who stated they 

liked it. For the "Very Like" category, Formula III received the highest percentage at 33%, 

followed by Formula II at 23%, and Formula I at 13%. 

Texture Attributes 

The texture parameter showed different results compared to the other parameters. Formula III 

received the highest acceptance rate for the "Very Like" category with a percentage of 43%. 

Formula I and Formula II obtained the same percentage for the "Like" category, 40% and 37% 

respectively. Formula III also had the lowest percentage for the "Dislike" category, 7%, 

compared to Formula I at 17% and Formula II at 3%. 

Statistical analysis results showed a significant difference (p<0.05) in the pulpety texture made 

with variations in chicken and catfish meat mixtures. To determine more specific differences 

between treatments, a further test was conducted using Duncan's Multiple Range Test (DMRT). 
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Figure 2. Color, Aroma, Taste, and Texture Attributes 

 

Figure 3. Spider web graph results 

Based on the results of the analysis using the DMRT follow-up test, it was found that 

formulation III, which contained a balanced mixture of chicken and catfish meat at a ratio of 

50%:50%, provided the best results in terms of texture. This formulation obtained the highest 

average score of 1.94, which statistically showed a significant difference compared to other 

formulations. This finding indicates that the combination of these two types of meat can 

contribute positively to the texture characteristics of catfish pulpety products, possibly due to 

the combination of soft chicken meat fibers and the unique protein content of catfish. 

Meanwhile, for other organoleptic attributes such as color, aroma, and taste, the analysis results 

show that there are no significant differences between the tested formulations (p>0.05). This 

indicates that variations in the proportions of chicken and catfish meat in the formulation do 

not have a significant effect on the panelists' perception of the color, aroma, or taste of the final 

product. 

Table 4. Hedonic Test Results for Catfish Pulpety 

Formulation Color Aroma Taste Texture 

I 3.93±0.87a 3.87±0.78a 3.90±0.66a 3.37±0.85a 

II 3.70±0.65a 3.87±0.51a 4.07±0.69a 3.73±1.83ab 
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Flavor
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III 3.57±1.01a 3.83±0.87a 4.00±0.91a 4.13±1.94b 

Note:  

Numbers represent the mean ± standard deviation 

Different superscript letters indicate significant differences (p<0.05) 

Chemical Properties Analysis 

The chemical properties tested in this study consisted of energy, protein, fat, and carbohydrates. 

The following are the results of the chemical property analysis that has been carried out. The 

chemical property testing of pulpety was carried out on formulation III as the best formulation 

based on the hedonic test results that were most preferred by the panelists overall. Table 3 

shows that pulpety per 100 g meets the criteria as a snack food with energy of 22% of the RDA. 

Table 3. Chemical Properties of Catfish Pulpety in Meeting the RDA for Children Aged 1-3 

Years 

Nutritional 

Content 

RDA for Ages 

1-3 Years 
10-15% RDA 

Results per 100 g  

(5 pieces) 
% of Daily Value 

Energy (kcal) 1350 135 – 202.5 214.78 15.9 

Protein (g) 20 2–3 5.92 29.6 

Total fat (g) 45 4.5–6.75 4.54 10.09 

Carbohydrates 

(9) 
215 21.5 – 32.25 10.05 4.67% 

Based on the table above, it can be seen that the laboratory test results show that 100 grams of 

catfish pulpety contains 214.78 kcal of energy, or 15.9% of the daily requirement for toddlers 

aged 1-3 years. The protein content is 5.92 grams, or 29.6% of the RDA, and the fat content is 

4.54 grams, or 10.09% of the RDA. The fat content in the pulpety is 10.05 grams or 4.67%. 

This indicates that catfish pulpety can meet the energy, protein, and fat requirements of toddlers 

aged 1-3 years (10-15% of the RDA) but does not meet their carbohydrate requirements. 

Hedonic Test 

Color Attribute 

Color plays a significant role in determining whether a product is accepted or not, as it is the 

first visual aspect observed and can shape the initial perception of panelists. In the pulpety 

products produced, there were no significant color differences among the three formulas 

because the colors of chicken and catfish meat are almost similar, namely yellowish white 

(Bruce-Vanderpuije et al., 2025; Liang et al., 2025). 

This insignificance indicates that differences in ingredient composition in each formulation do 

not significantly affect the visual perception of panelists. In processed fish products, color is 

influenced by the type of fish meat, additives such as eggs or flour, and cooking methods. 

Catfish meat has a yellowish-white color similar to chicken, making it visually acceptable to 

consumers (Wahidah et al., 2025). 

Aroma Attribute 

The consistency of scores for the aroma attribute of the pulpety product indicates that the aroma 

of the product is fairly consistent across formulations. The aroma of processed fish products is 

greatly influenced by the freshness of the raw materials and thermal treatment, as well as the 

presence of spices or additional seasonings. 
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Taste Attributes 

The taste aspect, which is a crucial factor in determining the level of liking for the product, 

showed high average values in all three formulations (3.90–4.07). Formulation II showed the 

highest score (4.07 ± 0.69), but this was not statistically significant. This indicates that all 

formulations have a taste that is acceptable and liked by the panelists. The combination of 

catfish raw materials and seasonings is believed to provide a good flavor profile, close to the 

characteristics of conventional meat products. 

Texture Attribute 

Unlike other attributes, texture showed significant differences between formulations (p<0.05), 

especially between Formulation I (3.37 ± 0.85) and Formulation III (4.13 ± 1.94). Formulation 

III received the highest score, indicating that the composition of ingredients in this formulation 

produced a product with a more preferred texture. Texture is greatly influenced by the binder 

ratio (such as eggs or flour), moisture, and processing methods. These results highlight the 

importance of adjusting the formula to achieve optimal texture.  

Overall, all three formulations showed good acceptance by the panelists. However, 

Formulation III stood out in terms of texture, which was the main advantage in the evaluation 

of this product. A good flavor combination and preferred texture are important criteria in the 

development of competitive fish-based food products in the market. 

Chemical Properties Analysis 

The development of catfish pulpety formulations in this study shows very promising results in 

efforts to create alternative protein-rich food products for the prevention of stunting in toddlers. 

Based on the results of the study, the three formulations developed showed different 

characteristics, with Formula II (a ratio of chicken meat to catfish of 1:3) showing the best 

performance in certain organoleptic aspects. This is in line with other studies that emphasize 

the importance of processing catfish as an alternative complementary food for optimizing 

nutrition in the treatment of stunted toddlers, where creativity in processing can increase 

product acceptance by toddlers (Khan et al., 2025; Li et al., 2025). 

Other studies indicate that complementary foods for breastfeeding (MP-ASI) based on local 

animal-based foods must have adequate protein content to support optimal growth in infants 

and prevent stunting. In this context, all pulpety- s developed have met the required protein 

content standards (Cardoso et al., 2025). 

Energy 

The energy content of 214.78 kcal per 100 g is equivalent to 15.9% of the RDA for children 

aged 1–3 years (RDA: 1350 kcal). This indicates that consuming 5 pulpety pieces can provide 

a significant energy contribution for one main meal or two light snacks. The energy in this 

product comes from a combination of carbohydrates, protein, and fat, which have a balanced 

proportion for young children (Nakamura et al., 2025). 

Protein 

The protein content of 5.92 g contributes 29.6% to the RDA (RDA: 20 g), indicating that this 

product has a high protein content. This is very important for young children, as protein plays 

a role in growth, muscle development, and the immune system. This protein content comes 

from the main ingredient, catfish, which is known as a high-quality source of animal protein 

with a good essential amino acid profile (Kujawska et al., 2025; Leanza et al., 2025). 

Fat 

The fat content of 4.54 g (10.09% of the RDA of 45 g) indicates that this product is still within 

the ideal range of fat consumption for children, especially when considering the possible 
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contribution of healthy fats from catfish, such as omega-3 fatty acids. A sufficient amount of 

fat is needed for brain development and the absorption of fat-soluble vitamins in children 

(Soengas et al., 2025; Vijayan et al., 2025). 

Carbohydrates 

The carbohydrate content of 10.05 g only meets approximately 4.67% of the total daily 

requirement (RDA: 215 g). The low proportion of carbohydrates indicates that this product is 

not a primary source of carbohydrates; however, this can be considered an advantage for 

children who tend to consume excessive carbohydrates from other staple foods. Therefore, this 

pulpety can be combined with other complex carbohydrate sources in the daily menu. 

Conclusion 

This study demonstrates that African catfish (Clarias gariepinus) pulpetti products exhibit a 

high level of organoleptic acceptability and favorable chemical characteristics, supporting their 

potential as a source of animal protein. Hedonic testing revealed variations in panelists’ 

preferences across formulations: Formula II was the most preferred in terms of flavor and 

aroma, Formula I was most favored for taste, and Formula III was preferred for texture. 

Nevertheless, variations in the proportion of chicken meat and catfish in the formulations did 

not significantly affect panelists’ perceptions of color, aroma, or taste of the final product, 

indicating that all formulations remained within an acceptable sensory range. 

The chemical composition analysis showed that catfish pulpetti can provide approximately 10–

15% of the recommended dietary allowance (RDA) for children aged 1–3 years in terms of 

energy, protein, and fat. However, it does not meet carbohydrate requirements at a comparable 

level. Therefore, this product is more appropriately positioned as a source of animal protein 

and supplementary energy rather than as a primary source of carbohydrates. 

Accordingly, catfish pulpetti has strong potential to be developed as a nutritious local food 

innovation that can be utilized as a supplementary or complementary food in toddler nutrition 

intervention programs, particularly to enhance animal protein intake. Future studies are 

recommended to examine shelf life, food safety, and the long-term effects of regular 

consumption on the nutritional status and growth of toddlers through longitudinal designs. 

References 

 Abbas, Z., & Karim, N. (2023). Opinion of Early Childhood Development Coordinators 

Regarding Importance of Nutrition for Cognitive Development of Young Children at 

ECD Level. Journal of Asian Development Studies, 12(4), 715-725. 

https://doi.org/10.62345/  

Anggraini, F., Tandirogang, N., Yadi, Bakhtiar, R., & Pramulia Yudia, R. C. (2025). Program 

Intervensi 1000 Hari Pertama Kehidupan di Desa Senoni, Kecamatan Sebulu, 

Kabupaten Kutai Kartanegara. Jurnal Abdimas Mandiri, 9(2), 260–267. 

https://doi.org/10.36982/jam.v9i2.5749  

Asif, M., Aslam, M., Mazhar, I., Ali, H., Ismail, T., Matłosz, P., & Wyszyńska, J. (2022). 

Establishing height-for-age Z-score growth reference curves and stunting prevalence 

in children and adolescents in Pakistan. International Journal of Environmental 

Research and Public Health, 19(19), 12630. https://doi.org/10.3390/ijerph191912630  

Awwaluddin¹, A., Kholis, N., Muddin¹, M. I., & Asnawi¹, A. R. (2023, May). Education Efforts 

for Optimal Development. In Proceedings of the International Conference on 

Intellectuals’ Global Responsibility (ICIGR 2022) (Vol. 750, p. 261). Springer 

Nature. 

Bruce-Vanderpuije, P., Agadzi, Y. A., Norvimagbe, I. C., Asmah, R., Hildebrandt, L., 

https://doi.org/10.62345/
https://doi.org/10.36982/jam.v9i2.5749
https://doi.org/10.3390/ijerph191912630


ISSN 2721-1215 (Print), ISSN 2721-1231 (Online) 

Copyright © 2026, Journal La Medihealtico, Under the license CC BY-SA 4.0 100 

Pröfrock, D., Ebinghaus, R., & Asante, K. A. (2025). Microplastics in the Lower Volta 

Basin, Ghana - Quantitation and Fish Dietary Exposure Assessment Using Advanced 

Spectroscopic Techniques. Chemosphere, 375, 144236. 

https://doi.org/10.1016/j.chemosphere.2025.144236  

Cardoso, P. S., Mori, B., Freitas, R. F., Lima, R. V., Tavares, B. M., Barcellos, J. F. M., Lopes, 

C. V. A., & Souza, C. da S. M. (2025). Effectiveness of Early Childhood Education 

Interventions to Improve Complementary Feeding Practices in Children 4 to 36 

Months of Age: A Systematic Review Protocol. JBI Evidence Synthesis, 23(1), 165–

172. https://doi.org/10.11124/JBIES-23-00447  

Caturano, A. (2024). Cardiovascular and metabolic disease: new treatments and future 

directions 2.0. Biomedicines, 12(6), 1356. 

https://doi.org/10.3390/biomedicines12061356   

Fawaz Bilqisthi, N., & Falah, M. (2025). Efektivitas Program 1000 Hari Pertama Kehidupan 

(HPK) dalam Menurunkan Prevalensi Stunting Pada Balita: Literature Review. 

JURNAL MULTIDISIPLIN ILMU AKADEMIK, 2(6), 1058–1063. 

https://doi.org/10.61722/JMIA.V2I6.7431  

Fitriahadi, E., Satriyandari, Y., Bimantara, A., Prasety, A. C., Pratama, M. Y., Rawul, W. A., 

Hakim, L., & Wasis, G. (2025). Pemanfaatan Ketahanan Pangan Melalui Budidaya 

Ikan Lele Sebagai Upaya Pencegahan Balita Stunting. Jurnal Vokasi, 9(3), 514. 

https://doi.org/10.30811/vokasi.v9i3.8318  

Gantenbein, K. V., & Kanaka-Gantenbein, C. (2022). Highlighting the trajectory from 

intrauterine growth restriction to future obesity. Frontiers in endocrinology, 13, 

1041718. https://doi.org/10.3389/fendo.2022.1041718  

Han, X., Ding, S., Lu, J., & Li, Y. (2022). Global, regional, and national burdens of common 

micronutrient deficiencies from 1990 to 2019: A secondary trend analysis based on 

the Global Burden of Disease 2019 study. EClinicalMedicine, 44. 

https://doi.org/10.1016/j.eclinm.2022.101299  

Hashemi, H., Pakzad, R., Khabazkhoob, M., Yekta, A., Emamian, M. H., & Fotouhi, A. (2021). 

Ocular biometrics as a function of age, gender, height, weight, and its association with 

spherical equivalent in children. European Journal of Ophthalmology, 31(2), 688-

697. 

Huang, L., Wang, Z., Wang, H., Zhao, L., Jiang, H., Zhang, B., & Ding, G. (2021). Nutrition 

transition and related health challenges over decades in China. European journal of 

clinical nutrition, 75(2), 247-252. 

Ilmiyani, S. N., Sari, P., Gagarin, Y., & Novatul, R. (2025). Konseling Pencegahan Risiko 

Stunting pada 1000 Hari Pertama Kehidupan bagi Remaja. Jurnal Pengabdian 

Masyarakat Kebidanan, 7(2), 64–69. https://doi.org/10.26714/JPMK.V7I2.18667   

Janssen, J. A. (2021). Hyperinsulinemia and its pivotal role in aging, obesity, type 2 diabetes, 

cardiovascular disease and cancer. International journal of molecular 

sciences, 22(15), 7797. 

Khan, S. K., Dutta, J., Ahmad, I., Rather, M. A., Badroo, I. A., & Taj, S. (2025). Fish Protein: 

A Nutritional Solution for Global Food Security. In Food Security, Nutrition and 

Sustainability Through Aquaculture Technologies (pp. 457–491). Springer Nature 

Switzerland. https://doi.org/10.1007/978-3-031-75830-0_27  

Kujawska, A., Androsiuk, J., Stubbs, B., Boccardi, V., Dong, H.-J., Kujawski, S., Zalewski, 

P., & Kędziora-Kornatowska, K. (2025). Changes in Fish and Coffee Intake and Pain 

https://doi.org/10.1016/j.chemosphere.2025.144236
https://doi.org/10.11124/JBIES-23-00447
https://doi.org/10.3390/biomedicines12061356
https://doi.org/10.61722/JMIA.V2I6.7431
https://doi.org/10.30811/vokasi.v9i3.8318
https://doi.org/10.3389/fendo.2022.1041718
https://doi.org/10.1016/j.eclinm.2022.101299
https://doi.org/10.26714/JPMK.V7I2.18667
https://doi.org/10.1007/978-3-031-75830-0_27


ISSN 2721-1215 (Print), ISSN 2721-1231 (Online) 

Copyright © 2026, Journal La Medihealtico, Under the license CC BY-SA 4.0 101 

Intensity In Older Adults: Longitudinal Results from the COPERNICUS Study. QJM: 

An International Journal of Medicine, 1–11. https://doi.org/10.1093/qjmed/hcaf247  

Lamato, D. T., & Zamli, Z. (2025). Edukasi Pencegahan Stunting di 1000 Hari Pertama 

Kehidupan di Desa Tolisu dan Desa Rusa Kencana Kabupaten Banggai. Jurnal 

Pengabdian Masyarakat JUPEMANDO, 1(1), 38–44. 

https://doi.org/10.55110/JUPEMANDO.V1I1.243  

Leanza, G. M., Rando, E., Frondizi, F., Taddei, E., Giovannenze, F., Horcajada, J. P., 

Scoppettuolo, G., & Torti, C. (2025). A Systematic Review of Dalbavancin Efficacy 

as a Sequential Therapy for Infective Endocarditis. Infection, 53(1), 15–23. 

https://doi.org/10.1007/s15010-024-02393-9   

Li, S., Ma, M., Hu, L., Lao, J., Luo, X., Pan, J., Lu, D., Wang, M., Lin, W., Fan, Y., Wang, F., 

Chen, Y.-H., Wang, P., Wu, F., Wei, X., Xu, J., Liu, Y., & Zheng, L. (2025). 

Association between Fish Consumption and Sleep Disorders among Chinese Adults: 

a Cross-Sectional Study. Annals of Medicine, 57(1), 1–11. 

https://doi.org/10.1080/07853890.2025.2491663  

Liang, P., Wang, Y., Wu, L., Qin, Z., Lai, M., Lin, J., Shao, J., & Zhang, D. (2025). Optimal 

Dietary Lipid Requirement of Spinibarbus Caldwelli: Comprehensive 

Characterization of Growth Performance, Feed Utilization, Serum Biochemical and 

Immune Parameters, Hepatic Lipid Metabolism and Health Maintenance. 

Aquaculture, 598, 742072. https://doi.org/10.1016/j.aquaculture.2024.742072  

Nakamura, M., Luo, Y., & Ebina, Y. (2025). Systematic Review on the Efficacy of 

Moisturizing Therapy in Treating Nipple Trauma and Nipple Pain. Journal of Human 

Lactation, 41(1), 39–53. https://doi.org/10.1177/08903344241301401  

Noorwahyuni, H., Suhrawardi, S., Hapisah, H., & Rafidah, R. (2025). Hubungan Pengetahuan 

Ibu Baduta dengan Implementasi 1000 Hari Pertama Kehidupan (HPK) Sebagai 

Pencegahan Stunting Pada Balita di Wilayah Kerja Puskesmas Pudi Kabupaten 

Kotabaru Tahun 2024. Jurnal Penelitian Multidisiplin Bangsa, 1(8), 1238–1244. 

https://doi.org/10.59837/jpnmb.v1i8.225   

Nyofane, M. (2024). Growth and neurodevelopmental outcomes of children with in utero 

growth restriction due to placental insufficiency and modification by maternal HIV 

status (Doctoral dissertation, University of Pretoria (South Africa)). 

Pamungkas, B. F., Zuraida, I., Sari, R. N., & Kurniasih, W. R. (2025). Karakteristik 

Fisikokimia Fish Cake Goreng Berbahan Dasar Ikan Nila Hitam (Oreochromis 

niloticus) dan Lele (Clarias sp.). Jurnal Pengolahan Hasil Perikanan Indonesia, 

28(2), 231–244. https://doi.org/10.17844/jphpi.v28i2.60268   

Parajuli, J., & Prangthip, P. (2025). Adolescent Nutrition and Health: A Critical Period for 

Nutritional Intervention to Prevent Long Term Health Consequences. Current 

Nutrition Reports, 14(1), 1-14. https://doi.org/10.1007/s13668-025-00706-4  

Pinto, J., da Costa Ximenes, Z., de Jesus, A., de Jesus Leite, A. D. R., & Noronha, H. (2023). 

The Role of Nutrition in Children's Growth and Development at Early Age: 

Systematic Review. International Journal of Research in Science and 

Technology, 13(4), 23-30. 

Rizky Maulidiana, A., & Sutjiati, E. (2021). Low intake of essential amino acids and other risk 

factors of stunting among under-five children in Malang City, East Java, 

Indonesia. Journal of Public Health Research, 10(2), jphr-2021. 

https://doi.org/10.4081/jphr.2021.2161  

https://doi.org/10.1093/qjmed/hcaf247
https://doi.org/10.55110/JUPEMANDO.V1I1.243
https://doi.org/10.1007/s15010-024-02393-9
https://doi.org/10.1080/07853890.2025.2491663
https://doi.org/10.1016/j.aquaculture.2024.742072
https://doi.org/10.1177/08903344241301401
https://doi.org/10.59837/jpnmb.v1i8.225
https://doi.org/10.17844/jphpi.v28i2.60268
https://doi.org/10.1007/s13668-025-00706-4
https://doi.org/10.4081/jphr.2021.2161


ISSN 2721-1215 (Print), ISSN 2721-1231 (Online) 

Copyright © 2026, Journal La Medihealtico, Under the license CC BY-SA 4.0 102 

Rochat, T., & Redingeri, S. (2021). A life-course perspective on the biological, psychological 

and social development of child mental health. Childhood, 6, 10. 

Sawitri, E., & Mayulu, H. (2024). Combatting stunting: The vital role of animal protein in early 

childhood nutrition. Bioactive Compounds in Health and Disease-Online ISSN: 2574-

0334; Print ISSN: 2769-2426, 7(9), 444-456. 

https://doi.org/10.31989/bchd.v7i9.1419  

Scheffler, C., & Hermanussen, M. (2022). Stunting is the natural condition of human 

height. American Journal of Human Biology, 34(5), e23693. 

Silveira Rossi, J. L., Barbalho, S. M., Reverete de Araujo, R., Bechara, M. D., Sloan, K. P., & 

Sloan, L. A. (2022). Metabolic syndrome and cardiovascular diseases: Going beyond 

traditional risk factors. Diabetes/metabolism research and reviews, 38(3), e3502. 

https://doi.org/10.1002/dmrr.3502  

Sitorus, N. L., & Salsabila, I. N. (2024). Animal Protein and Growth Formula: Nutrition 

Foundations for Children 5 Years and Older. Journal of Indonesian Specialized 

Nutrition, 2(3), 35-44. https://doi.org/10.46799/jisn.v1i5.28  

Soengas, J. L., Comesaña, S., Blanco, A. M., & Conde-Sieira, M. (2025). Feed Intake 

Regulation in Fish: Implications for Aquaculture. Reviews in Fisheries Science & 

Aquaculture, 33(1), 8–60. https://doi.org/10.1080/23308249.2024.2374259   

Suratri, M. A. L., Putro, G., Rachmat, B., Nurhayati, Ristrini, Pracoyo, N. E., ... & Raharni. 

(2023). Risk factors for stunting among children under five years in the province of 

East Nusa Tenggara (NTT), Indonesia. International Journal of Environmental 

Research and Public Health, 20(2), 1640. 

https://doi.org/10.3390/ijerph20021640?urlappend=%3Futm_source%3Dresearchgat

e.net%26utm_medium%3Darticle  

Suryana, E. A., & Azis, M. (2023). The potential of economic loss due to stunting in 

indonesia. Jurnal Ekonomi Kesehatan Indonesia, 8(1), 52-65. 

https://doi.org/10.7454/eki.v8i1.6796  

Tao, L., Wang, C., Peng, Y., Xu, M., Wan, M., Lou, J., & Yu, X. (2022). Correlation between 

increase of axial length and height growth in Chinese school-age children. Frontiers 

in Public Health, 9, 817882. https://doi.org/10.3389/fpubh.2021.817882  

Tendean, A. F., Ering, C. N., Sumolang, S., & Ponamon, J. F. (2025). Hubungan Pengetahuan 

dan Sikap Ibu tentang 1000 Hari Pertama Kehidupan (HPK) dengan Perilaku 

Pencegahan Stunting. Klabat Journal of Nursing, 7(1), 46. 

https://doi.org/10.37771/kjn.v7i1.1256  

Tirandi, A., Carbone, F., Montecucco, F., & Liberale, L. (2022). The role of metabolic 

syndrome in sudden cardiac death risk: Recent evidence and future 

directions. European journal of clinical investigation, 52(2), e13693. 

https://doi.org/10.1111/eci.13693  

Vergunst, F., & Berry, H. L. (2022). Climate change and children’s mental health: a 

developmental perspective. Clinical Psychological Science, 10(4), 767-785. 

https://doi.org/10.1177/21677026211040787  

Vijayan, V., Suresh, A., Sabu, S. S., & Padi, H. P. (2025). Fish for Food and Nutrition Security 

in India: a Comprehensive Framework Analysis. Food Security, 17(3), 749–765. 

https://doi.org/10.1007/s12571-025-01532-w  

Wahidah, N., Ismaniya, F. Z., & Puspita W., D. M. A. (2025). Edukasi Pemanfaatan 

Kandungan Protein Ikan Lele Sebagai Upaya Pencegahan Stunting pada Ibu Hamil di 

https://doi.org/10.31989/bchd.v7i9.1419
https://doi.org/10.1002/dmrr.3502
https://doi.org/10.46799/jisn.v1i5.28
https://doi.org/10.1080/23308249.2024.2374259
https://doi.org/10.3390/ijerph20021640?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.3390/ijerph20021640?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.7454/eki.v8i1.6796
https://doi.org/10.3389/fpubh.2021.817882
https://doi.org/10.37771/kjn.v7i1.1256
https://doi.org/10.1111/eci.13693
https://doi.org/10.1177/21677026211040787
https://doi.org/10.1007/s12571-025-01532-w


ISSN 2721-1215 (Print), ISSN 2721-1231 (Online) 

Copyright © 2026, Journal La Medihealtico, Under the license CC BY-SA 4.0 103 

Desa Garahan. Pandalungan: Jurnal Pengabdian Kepada Masyarakat, 3(2), 317–

327. https://doi.org/10.62097/pandalungan.v3i2.2272 

Wicaksono, R. A., Arto, K. S., Mutiara, E., Deliana, M., Lubis, M., & Batubara, J. R. L. (2021). 

Risk factors of stunting in Indonesian children aged 1 to 60 months. Paediatrica 

Indonesiana, 61(1), 12-9. 

 

https://doi.org/10.62097/pandalungan.v3i2.2272

