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ABSTRACT 

 

This study aims to analyze the effect of feeding catfish meatballs and moringa leaves on 

changes in the nutritional status of children aged 1–5 years who are undernourished or at risk 

of stunting. The study used a pre-experimental design with a one-group pretest–posttest 

approach and was conducted at Posyandu clinics within the service area of the Sukaratu 

Community Health Center for approximately 2 months. The study sample consisted of 30 

children selected using purposive sampling. Most of the participants were aged 3–5 years (60%) 

and were male (53.3%). Before the intervention, the average weight was 10.8±1.2 

kg and height was 84.6±4.5 cm, with a weight-for-age Z-score of −2.05±0.35 and height-for-

age Z-score of −2.18±0.40. After the intervention, the average weight increased to 11.6±1.3 kg 

and height to 86.1±4.7 cm, while the Z-score for weight-for-age increased to −1.65±0.30 and 

the Z-score for height-for-age to −1.95±0.38. A hedonic test indicated good product acceptance, 

with 90% of respondents stating they liked or really liked it. Observations and interviews also 

indicated that the product was readily accepted by children and increased their appetite. It was 

concluded that catfish meatballs and moringa leaves have the potential to serve as functional 

foods and alternative supplements to improve nutritional status and support the prevention of 

stunting. 
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INTRODUCTION  

Stunting is one of the major 

nutritional problems in Indonesia, with a 

relatively high prevalence, particularly 

among children during their critical growth 

period (Nasrudin et al., 2025). Stunting not 

only leads to delayed physical growth but 

also impairs cognitive development, which 

ultimately affects the quality of life and 

productivity of future generations 

(Kesehatan Masyarakat et al., n.d.). The 

primary cause of stunting is inadequate 

nutrient intake, both in terms of quantity 

and quality. Catfish and Moringa oleifera 

leaves are known as superfoods rich in 

nutrients—such as protein, vitamins, iron, 

and antioxidants—that can help improve 

children’s nutrition (Perceka, 2018). 

Therefore, However, despite its great 

potential, the use of moringa leaves in forms 

that children enjoy—such as in meatballs—

has not yet been widely developed. 

Meatballs are a popular food in Indonesia 

that is readily accepted by various groups, 

including children, making them a potential 

medium for introducing the nutritional 

benefits of moringa leaves (Tenrirawe et al., 

2022).  

Currently, many foods made from 

local ingredients are readily available and 

highly nutritious; however, food processing 

methods are often inadequate, resulting in 

only certain foods being widely favored by 

children (Wahyudin & Perceka, 2019). 

Consequently, innovation in food 

processing is needed. (9–12) First, optimize 

the use of catfish and moringa leaves as the 

main ingredients in functional food 

products, such as meatballs, which are rich 

in nutrients; second, ensure that moringa 

leaf meatballs are acceptable to the public—

especially children—in terms of taste, 

texture, and visual appeal. Third, the impact 

of consuming catfish and moringa leaf 

meatballs on growth indicators in children 

experiencing stunting (Sulaiman & Umar, 

2024). Fourth, strategic steps that can be 

taken to make moringa leaf meatballs a 

practical and easily accessible functional 

food alternative for the public (Tenrirawe et 

al., 2022)  

This study aims to answer these 

questions as a concrete step in supporting 

efforts to combat stunting in Indonesia 

through high-nutritional-value moringa-

based food innovations.  

Approach and problem solving in this 

study, Stunting is a condition of growth 

failure in children resulting from chronic 

malnutrition, particularly during the first 

1,000 days of life. The main causes are 

insufficient intake of animal protein and 

essential micronutrients such as iron, 

calcium, vitamin A, and zinc. Identified 

problems: Low consumption of nutritious 

foods among children, especially in 

economically disadvantaged areas. Limited 

access to functional foods that are 

affordable, highly nutritious, and easy for 

children to consume. To address these 

issues, there is a need for locally developed, 

highly nutritious, affordable food 

innovations that children enjoy, utilizing 

local resources (Syahrir et al., 2024).  

The solution involved determining 

the ideal ratio of catfish meat to moringa 

leaves in the product formulation to 

maximize nutritional value while ensuring 

it is appealing to children; conducting taste, 

texture, and aroma tests on toddlers; and 

optimizing the formula to align with 

children’s preferences without 

compromising nutritional content (Prabowo 

et al., 2026).  

 

METHODS 

Type and Research Design: 

Quantitative research using a pre-

experimental design (One-Group Pretest-

Posttest Design). Research Location and 

Time: Conducted at Posyandu centers 

within the service area of the Sukaratu 

Community Health Center for 1–2 months. 

Population and Sample: Population: 

Children aged 1–5 years who are 

undernourished or at risk of stunting. 

Sample: 30 children who met the inclusion 

criteria. Sampling Technique: Purposive 

sampling. Research Variables: Independent 

variable: Administration of fish meatballs 

with moringa leaves. Dependent variable: 
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Changes in nutritional status (body weight, 

height, Z-scores for weight-for-age and 

height-for-age).  

Data Collection Techniques: 

Anthropometric measurements before and 

after the intervention; a hedonic test 

questionnaire using a hedonic point scale; 

and observations and interviews with 

parents. Data Analysis: Descriptive 

statistics were used to calculate the mean 

and standard deviation for each sample; 

ANOVA was used to determine whether 

there were significant differences between 

the samples.  

 

RESULTS AND DISCUSSION 

1. Result 

a. Respondent Characteristics 

Based on the study results, the 

majority of respondents were in the 3–5-

year-old age group, totaling 18 children 

(60%), while 12 children (40%) were in the 

1–2-year-old age group. By gender, there 

were 16 boys (53.3%) and 14 girls (46.7%). 

Most of the children had a history of mild 

malnutrition and were classified as at risk 

for stunting based on height-for-age 

indicators. 
Table 1. Characteristics of Respondents Aged 

1–5 Years (n = 30) 

Chacteristics 
Frequency 

(n) 

Percentage 

(%) 

Age   

1–2 year 12 40% 

3–5 year 18 60% 

Sex   

Male 16 53,3% 

Female 14 46,7% 

 

b. Results of Nutritional Status 

Measurements Before the Intervention 

(Pretest)  

The results of anthropometric 

measurements taken before the intervention 

showed that the average weight of the 

children was 10.8 kg ± 1.2 kg, while the 

average height was 84.6 cm ± 4.5 cm. The 

average Z-score for weight-for-age was 

−2.05 ± 0.35, indicating that most children 

were in the under-nutrition category. 

Meanwhile, the average Z-score for height-

for-age was −2.18 ± 0.40, indicating a 

tendency toward stunting risk among some 

of the respondents. 

Table 2. Average Nutritional Status of 

Children Before and After the Intervention 

Varia 

ble 

Pretest 

(Mean ± 

SD) 

Posttest 

(Mean ± 

SD) 

Change 

Weight 

(kg) 
10,8 ± 1,2 11,6 ± 1,3 +0,8 

Height 

(cm) 
84,6 ± 4,5 86,1 ± 4,7 +1,5 

Z-score 

BB/U 

−2,05 ± 

0,35 

−1,65 ± 

0,30 
+0,40 

Z-score 

TB/U 

−2,18 ± 

0,40 

−1,95 ± 

0,38 
+0,23 

 

c. Results of Nutritional Status 

Measurements After the Intervention 

(Posttest) 

After the children were provided with 

an intervention consisting of catfish 

meatballs and moringa leaves during the 

study period, improvements were observed 

in several indicators of nutritional status. 

The children’s average body weight 

increased to 11.6 kg ± 1.3 kg, while their 

average height increased to 86.1 cm ± 4.7 

cm. The mean Z-score for weight-for-age 

(WFA) improved to −1.65 ± 0.30, while the 

Z-score for height-for-age (HFA) improved 

to −1.95 ± 0.38. These results indicate a 

trend toward improved nutritional status in 

children following the administration of this 

functional food intervention. 
Table 3. Results of Statistical Tests 

Comparing Pretest and Posttest Differences 

Variabel pvalue Explanition 

Weight 0,001 Signifikan 

Height 0,012 Signifikan 

Z-score BB/U 0,003 Signifikan 

Z-score TB/U 0,021 Signifikan 
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Note: p < 0,05 shows that there is a 

significant difference between before and 

after the intervention. 

d. Hedonic Test Results (Level of 

Liking) 

The hedonic test was conducted using 

a hedonic rating scale to assess children’s 

acceptance of the product. The results 

showed that the majority of respondents 

liked the catfish meatball and moringa leaf 

product. A total of 70% of respondents fell 

into the “like” category, 20% into the 

“really like” category, and 10% into the 

“somewhat like” category. This indicates 

that the product has a good acceptance rate 

and has the potential to serve as an 

alternative supplementary food for 

children. 

Table 4. Hedonic Test Results (Level of 

Preference for Catfish and  

Moringa Leaf Meatballs) 

Category 
Fruquency 

(n) 

Percentage 

(%) 

Really Like 6 20% 

Like 21 70% 

Quite Like 3 10% 

Do Not Like 0 0% 

 

e. Results of Statistical Analysis 

Data analysis was conducted using 

descriptive statistics to calculate the mean 

and standard deviation, as well as an 

ANOVA test to determine differences 

before and after the intervention. The 

results of the statistical test showed that 

there was a significant difference between 

the pretest and posttest values for the body 

weight and weight-for-age Z-score 

indicators, with a p-value < 0.05. This 

indicates that the administration of catfish 

meatballs and moringa leaves had a positive 

effect on improving the children’s 

nutritional status. 
Table 5. ANOVA Results for Differences in 

Nutritional Status Before and After 

Administration of Catfish Meatballs and 

Moringa Leaves 

Variable 

Source 

of 

Variati

on 

(Sum 

of 

Square

s) 

Df 

(Mea

n 

Squa

re) 

F 

hitun

g 

Sig. 

(p-

valu

e) 

Weight 
Between 

Group 
9,84 1 9,84 8,72 

0,00

5 

 
Dalam 

Kelomp

ok 

32,68 28 1,17   

 Amount 42,52 29    

Height 

Antar 

Kelomp

ok 

18,36 1 18,36 6,45 
0,01

6 

 In 

Group 
79,74 28 2,84   

 Amount 98,10 29    

Z-score 

BB/U 

Between 

Group 
2,14 1 2,14 7,38 

0,01

1 

 In 

Group 
8,12 28 0,29   

 Amount 10,26 29    

Z-score 

TB/U 

Between  

Group 
1,72 1 1,72 5,21 

0,02

9 

 In 

Group 
9,25 28 0,33   

 Amount 10,97 29    

 

f. Results of Observations and Interviews 

with Parents 

Based on observations and interviews 

with parents, most children had no 

difficulty consuming the products provided. 

Parents also reported that their children 

appeared to have a better appetite during the 

intervention period. In addition, parents 

noted that children found the shape and taste 

of the meatballs more appealing than 

moringa leaves consumed on their own. 

 

2. Discussion  

This study aimed to determine the 

effect of providing catfish meatballs and 

moringa leaves on changes in the nutritional 

status of children aged 1–5 years who were 

undernourished or at risk of stunting in the 

service area of the Sukaratu Community 

Health Center. The results showed that after 

the intervention during the study period, 

there was an improvement in indicators of 
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children’s nutritional status, including body 

weight, height, and the Z-scores for weight-

for-age (WFA) and height-for-age (HFA). 

Based on anthropometric 

measurements, the average body weight of 

the children increased after the 

administration of catfish meatballs and 

moringa leaves (Novitasari et al., 2026). 

This increase indicates that the 

supplementary food provided contributed to 

meeting the children’s energy and protein 

needs. Catfish is known to have a relatively 

high protein content as well as essential 

amino acids required for growth and tissue 

repair (Tumangger, 2024). Protein plays a 

crucial role in the formation of new cells 

and helps increase body mass in children 

who were previously malnourished .  

In addition to the increase in body 

weight, the study results also showed an 

increase in the children’s height, although it 

was not very significant. This is because 

height growth in children generally takes 

longer than weight gain. Nevertheless, the 

increase in the height-for-age Z-score 

indicates a trend toward improved growth in 

the children following the intervention. 

Moringa leaves used in the production 

of meatballs also play an important role in 

improving children’s nutritional status. 

Moringa leaves are known as a food 

source rich in nutrients such as protein, 

vitamin A, vitamin C, calcium, iron, and 

antioxidants (Abdelshafy et al., 2022). 

These nutrients help boost the immune 

system, improve nutritional status, and 

support children’s growth. The combination 

of catfish and moringa leaves in the form of 

meatballs represents a functional food 

innovation that is not only nutritious but 

also more readily accepted by children. The 

results of the hedonic test in this study 

indicate that the majority of children liked 

the catfish and moringa leaf meatball 

product they were given (Windari et al., 

2021). The high level of product acceptance 

suggests that the form of processed food 

significantly influences children’s appetite. 

Children tend to prefer foods that have a 

savory taste, a soft texture, and an appealing 

shape, such as meatballs. This is one of the 

factors contributing to the success of the 

intervention, as foods that children enjoy 

are more likely to be consumed regularly.  

Statistical analysis using an ANOVA 

test revealed a significant difference 

between pretest and posttest values for 

indicators of children’s nutritional status. A 

p-value less than 0.05 indicates that the 

provision of catfish meatballs and moringa 

leaves had a positive effect on improving 

children’s nutritional status. These results 

align with several previous studies stating 

that the provision of animal-protein-based 

and nutrient-rich vegetable-based 

supplementary foods can help improve the 

nutritional status of children who are 

undernourished or at risk of stunting (Afriza 

et al., 2023). 

Based on observations and interviews 

with parents, most children had no 

difficulty consuming the provided products. 

Parents also reported that their children 

appeared to have a better appetite during the 

intervention period. This suggests that food 

innovations made from catfish and moringa 

leaves can serve as an easily implementable 

supplementary food alternative in 

community-level child nutrition 

improvement programs, particularly during 

posyandu activities. 

 

CONCLUSION 

The results of this study indicate that 

the provision of catfish and moringa leaf 

meatballs can have a positive impact on 

improving the nutritional status of children 

aged 1–5 years who are undernourished or 

at risk of stunting. This functional food 

innovation has the potential to be developed 

as a form of nutrition intervention based on 

local foods that is readily accepted by the 

community and can support efforts to 

prevent stunting in children. 
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