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ABSTRACT 

Stunting is a chronic condition that describes impaired growth due to long-term malnutrition. It is one of the 

consequences of malnutrition experienced by toddlers (children under five years old). It causes children to fail to 

grow and are too short for their age due to a lack of nutritional needs, namely protein sources. Toddlers who 

experience stunting will have suboptimal intelligence levels, be more susceptible to disease, and be at risk of 

mental retardation as well as decreasing productivity levels in the future. The occurrence of stunting in Indonesia 

is a recurring problem, and there is a fairly high prevalence of stunting each year in North Sumatra, Medan 

Belawan District. This study aims to determine the effect of the innovation of Tonjangpis abon (a combination of 

mackerel tuna and banana blossom floss) in an integrated stunting prevention movement on weight gain in 2-3-

year-old children in Belawan I District. This is a quasi-experimental study with a one-group pre-test and post-test 

design. The research population was undernourished toddlers aged 12-36 months in Belawan I District, with a 

total sampling technique of 16 undernourished toddlers aged 12-36 months. The result shows a p-value of 0.004, 

which means there is a significant effect of Tonjangpis abon innovation in an integrated stunting prevention 

movement on weight gain in 2-3-year-old children. 
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INTRODUCTION 

Stunting is a condition where the height-for-age index is more than two standard deviations 

below the WHO Child Growth Standard median. It is a chronic condition that describes 

impaired growth caused by long-term malnutrition. Children who experience stunting will 

have suboptimal intelligence levels, be more vulnerable to diseases, and can be at risk of 

mental retardation as well as decreased productivity levels in the future (Candra, 2020) 

Stunting is a recurring problem in Indonesia. According to data from the Asian Development 

Bank, the prevalence of stunting among children under five years old in Indonesia was 31 

percent (ADB Key Indicators Database, 2022). In North Sumatra, the incidence of stunting 

was 21.1 percent in 2023 (Tim Percepatan Penurunan Stunting Provinsi Sumatera Utara, 

2024). One of the regions in North Sumatra with a high prevalence of stunting every year is 

Belawan District. 

The problem often found in society is that although fish resources are abundant, they have not 

been optimally utilized by the community to meet the nutritional needs of children. It is 

because of a lack of knowledge and economic disadvantages. Moreover, it is not uncommon 

for fishermen who catch fish to sell the fish they get to meet basic needs, thus reducing the 

opportunity for children and families to consume fresh and high-quality fish. Additionally, 

some parents still have never introduced or accustomed their children to consuming fish from 
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a young age. As a result, these children develop a dislike for fish as they grow older, leading 

to stunting (growth failure) in the toddler stage (Iskandar et al., 2021).One of the solutions to 

the existing problem is an innovative processed food made from mackerel tuna and banana 

blossom floss to provide a more complex nutritional content with a combination of animal 

and plant-based proteins. Mackerel tuna (Euthynnus affinis) is a nutritious fish with a high 

protein content. As its name suggests, this fish is actually related to other types of saltwater 

fish, such as tuna and mackerel. Therefore, the nutritional content of mackerel tuna is not 

significantly different from those fishes. Mackerel tuna possesses a nutritional profile of 100 

grams consisting of 69.40% water, 1.50% fat, 25.00% protein, and 0.03% carbohydrate (Afiah 

et al., 2020). However, unlike tuna, which is relatively expensive, mackerel tuna is probably 

more widely consumed due to its relatively affordable price (Love et al., 2022). The quality of 

protein from mackerel tuna is considered complete (complete protein) and contains all 

essential amino acids in sufficient quantities to meet the body's needs (Tanjung et al., 2024).  

Furthermore, plant-based protein is derived from banana blossom. For the Indonesian people, 

banana plants are well-known because they can grow easily in Indonesia. Generally, almost 

all parts of the banana plant can be utilized, from the fruit, the trunk, the leaves, the roots, and 

the banana blossom. As the seventh largest banana producer in the world, Indonesia annually 

yields millions of tons of bananas, with production steadily increasing each year (Statista, 

2024). So, it is certain that banana blossoms are not difficult to obtain. The banana blossom is 

one of the food ingredients with good nutritional content for health, such as protein, 

phosphorus, minerals, calcium, vitamins B1 and C, a fairly high fibre content, and also high 

iron content (Kumari et al., 2023). Banana blossom contains, among other things, calories (51 

Kcal), protein (1.6 g), fat (0.6 g), carbohydrates (9.9 g), fibre (57 g), calcium (56 mg), 

phosphorus (73.3 mg), iron (56.4 mg), potassium (553.3 mg), magnesium (48.7 mg), and 

vitamin E (1.07 mg) (Debnath et al., 2021). 

Therefore, Tonjangpis abon (a combination of mackerel tuna and banana blossom floss) is the 

perfect and very complex combination to meet the nutritional needs of children's growth. It 

has both animal and plant-based protein with a high iron and fibre content, which is very 

beneficial in supporting children's growth. It can easily be made at home with a delicious 

flavor and at an affordable price, yet it offers immense benefits in supporting children's 

growth (Baunsele et al., 2023; Yanti et al., 2024) In general, there are two types of 

interventions carried out by the government in handling stunting, namely specific nutrition 

interventions and sensitive nutrition interventions. Specific nutrition interventions, one of 

which is carried out through the Local Supplementary Food Program (Anggraini & Suryani, 

2018). This program is implemented by the government for toddlers (under-five years old 

group), aimed at providing additional food or nutrition beyond the daily main meal to address 

malnutrition problems (Darmini et al., 2022).  

Direct observations conducted in Belawan I District in June 2024 revealed that some children 

had difficulty eating fish, disliked eating fish, and had stunted growth. Based on data obtained 

from Belawan I District and interviews with several parents of stunted children, it was 

reported that their children rarely ate fish and disliked eating fish. Additionally, the parents 

stated that they preferred selling fresh fish to meet their daily needs. Besides, their lack of 

knowledge regarding food modifications for children led to the children becoming bored with 

the variety of food served.Based on the explanation above, the objective of this research is to 

determine the effect of the innovation of Tonjangpis abon in an integrated stunting prevention 

movement on weight gain of 2-3 years old children in the Belawan I District. 
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METHOD 

This research employed a quasi-experimental design using a one-group pre-test and post-test 

design. The research population consisted of undernourished infants aged 12-36 months in 

Belawan I District, with a total sample of 16 undernourished infants using a total sampling 

technique. In this study, the infants' weight was measured first (pre-test), followed by an 

intervention of Tonjangpis abon, given twice daily at 150 mg for 60 days. Afterwards, the 

infants' weight was measured again (post-test).This research was conducted in June 2024. The 

study's population comprised 16 infants aged 12-36 months with malnutrition issues from 

Belawan I District. The sample for this study consisted of 16 undernourished infants aged 12-

36 months, using a total sampling technique. Univariate analysis used measures of central 

tendency to calculate the weight before and after the intervention of the innovative Tonjangpis 

abon. Moreover, the bivariate analysis used the Wilcoxon signed-rank test to determine the 

innovative Tonjangpis abon's effect on weight changes among undernourished infants aged 

12-36 months. 

 

RESULT 

Table 1. 

 Frequency Before (Pre-test) and After (Post-test) Giving Tonjangpis Abon 

Variable f Minimum Maximum Mean 
Standard 

Deviation 

Pre-Test (Before Giving Tonjangpis 

Abon) 

16 8,00 12,100 6,2162 4,35811 

Post-Test (After Giving Tonjangpis 

Abon) 

16 14,00 13,100 9,5500 2,67905 

Valid N 16     

Table 1 shows that the results of weight gain in undernourished toddlers aged 12-36 months 

before the intervention of Tonjangpis abon obtained a minimum value of 8.00, a maximum 

value of 12,100, a mean of 6.2162, a median of 8.500, and a standard deviation of 4.35811. 

Subsequently, after the intervention of Tonjangpis abon (post-test), the minimum value 

obtained was 14.00, the maximum was 13.100, the mean was 9.5500, the median was 9.900, 

and the standard deviation was 2.67905. The mean (average) value showed an increase in 

body weight of 3.333 kg. 

 

Table 2. 

 Wilcoxon Signed-Rank Test Analysis Before (Pre-test) and After (Post-test) Giving 

Tonjangpis Abon 
Variable f Median Standard Deviation Value 

Pre-Test (Before 

Giving Tonjangpis 

Abon) 

16 9,20000 4,770329 

0,004 

Post-Test (After 

Giving Tonjangpis 

Abon) 

16 10,25000 2,859724  

Valid N 16    

Table 2 shows that the results of the analysis using the Wilcoxon signed-rank test indicate a 

change in values before and after the intervention of Tonjangpis abon. The median value in 

the pre-test group was 9.20000, and the median value in the post-test group was 10.25000. 

Based on the Wilcoxon signed-rank test, a p-value of 0.004 was obtained, meaning that 

providing Tonjangpis abon improved the nutritional status of undernourished toddlers aged 

12-36 months as assessed by weight gain.  
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DISCUSSION 

The research results showed an average (mean) weight gain of 3.333 kg in undernourished 

toddlers aged 12-36 months. Fish has a vital role as a source of energy, protein, vitamins, and 

essential minerals, contributing about 20% of total animal protein. The quality of fish protein 

is considered complete (complete protein), containing all essential amino acids in sufficient 

amounts to meet the body's needs. More than 200 species of fish are caught in Indonesian 

tropical waters, one of which is mackerel tuna (Darmini et al., 2022). Consumption of 

mackerel tuna can enhance growth in toddlers due to its high content of omega-3, which plays 

a crucial role in growth, especially brain development. In her research, Rahmawati (2024) 

revealed a significant 10.08-kilogram weight gain in the group that received mackerel tuna 

fish nugget supplementation during the ninety-day intervention period.Ariati (2019), in her 

research on a 30-day intervention of mackerel tuna fish nuggets with moringa leaves in 

undernourished toddlers aged 12-24 months, found an average weight gain of 0.34 kg. One of 

the amino acids required by the body is lysine and leucine, which are abundant in mackerel 

tuna. Protein, a macronutrient needed to increase the weight of toddlers, is formed by amino 

acids, which are the building blocks of protein. Therefore, a significant increase in weight will 

also impact an improvement in nutritional status. 

 

This current research shows a p-value of 0.004, where p < 0.05, meaning that giving 

Tonjangpis abon affects the weight gain of undernourished toddlers aged 12-36 months. The 

intervention, given at 2x150 grams per day for 60 days, was proven to significantly increase 

the weight of undernourished toddlers by 3.333 kg. A study by Rahayu et al. (2020) indicated 

a significant relationship between children’s energy and protein intake in determining the 

occurrence of stunting among young children, with a p-value of 0.001. Despite being situated 

on the riverbank, the area continues to grapple with a high prevalence of stunting due to the 

socioeconomic challenges faced by children's parents, particularly their limited knowledge 

about child nutrition. Moreover, previous research has shown that saltwater fish have higher 

levels of calcium, zinc, and iron compared to freshwater fish (Ullah et al., 2022). These 

findings are supported by Windiani & Adnyana (2024), who demonstrated a significant 

relationship between the consumption of animal protein and stunting. Stunting in young 

children can occur due to a deficiency or low quality of protein that contains essential amino 

acids (Husnaniyah et al., 2020). The growth rate in children occurs between the ages of 1-3 

years. In addition, early childhood is a critical period as children undergo rapid development 

and growth, so an imbalance in protein consumption during this period can impact children’s 

height. This aligns with Aisyah and Yunianto’s (2021) assertion that malnutrition in children 

leads to thinness and stunted growth, resulting from a lack of energy and building block 

nutrients obtained from their diet. 

 

CONCLUSION 

The study shows weight changes in undernourished toddlers aged 12-36 months before and 

after the intervention of Tonjangpis abon. There is an increase in mean value (average) weight 

of 3.333 kg. This means there is a significant effect of giving Tonjangpis abon on the weight 

of toddlers. Moreover, it can be concluded that there is a correlation between stunting and 

nutritional status, especially weight gain in toddlers aged 12-36 months in Belawan I District. 

This is evident from the significant p-value of 0.004, which is less than the alpha level (α) of 

0.05. It is recommended that health workers provide support, such as educating mothers about 

the nutritional needs of toddlers for optimal child growth. 
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