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Background: Stunting is a condition where children experience growth failure. 
Protein from animal sources, such as beef and fish, contains essential amino acids 
beneficial for stunted toddlers. However, a comparison of the effectiveness of beef 
nuggets and Fish nuggets on growth has never been conducted.  
Objective: The aim of this study is to compare weight gain in stunted toddlers 
given beef nuggets and fish nuggets. 

Methods: A quasi-experimental pretest-posttest design with a comparison group 
was used. One hundred two stunted toddlers were enrolled, 51 of whom were 
given beef nuggets and 51 Fish nuggets. Supplementation was given daily for 30 
days. Body weight was measured before and after the intervention. Data were 
analyzed using a paired t-test for changes within groups and an independent t-test 
for comparisons between groups.  

Results: Both groups showed significant weight gain after 30 days (p = 0.001). 
The average weight gain was 594.12 g in the beef nugget group and 441.18 g in 
the Fish nugget group. Intergroup analysis showed that beef nuggets were 
significantly more effective than fish nuggets in increasing weight gain (p = 0.012). 

Conclusion: Beef nuggets were more effective than Fish nuggets in increasing 
weight gain in stunted toddlers. 
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INTRODUCTION 

Stunting, which results from chronic malnutrition, is 
common among children in low and middle-income 
countries. 2 In Indonesia, stunting remains a national public 
health concern characterized by impaired linear growth as 
well as other indicators such as being underweight and 
wasted.3 Children with stunting not only have a height below 
the standard for their age but often also exhibit low body 
weight and poor nutritional status, which reflects a broader 
impact of long-term undernutrition.4  
 
In 2022, the national stunting prevalence in Indonesia was 
21.6%, with higher rates in Blora (25.8%) and Klaten 
(18.2%) Regencies. To address this, Indonesia aims to 
achieve zero stunting by 2030 as part of the Sustainable 
Development Goals (SDGs). Stunting is caused by various 
factors, particularly inadequate quantity and quality of food 
intake. Among key nutrients, sufficient protein is vital for 
both physiological function and tissue growth.5,6 Protein 
deficiency reduces insulin-like growth factor 1 (IGF-1) 

levels, which are essential for growth and can be improved 
through adequate dietary protein intake.7  
 
Research on protein supplementation in stunted toddlers 
remains limited despite several studies demonstrating 
positive outcomes. A study in Zambia reported improved 
linear growth in infants aged 6–7 months after receiving fish 
powder. In contrast, other studies found weight gain in 
stunted children given chicken floss and catfish nuggets.8-9 

The protein needs of children encompass both 
maintenance and growth requirements, which decrease as 
they age. The effectiveness of dietary protein depends on 
its digestibility and amino acid content. Animal-based 
proteins are considered high-quality due to their complete 
amino acid profile and high bioavailability.10-11  
 

Emerging evidence suggests that balanced macronutrient 
intake not only prevents malnutrition but also supports 
better developmental and cognitive outcomes.12-13 Animal-
source foods such as fish and beef are rich in essential 
amino acids.14 Fish, particularly Rastrelliger (mackerel), and 
beef are both nutrient-dense and culturally acceptable 
protein sources. In complementary feeding, which often 
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lacks dietary diversity, incorporating such foods can 
significantly contribute to child growth.15-17  
 
Nuggets made from fish or beef are palatable to children, 
making them a practical vehicle for nutritional 
intervention.18-20 However, no study has yet compared the 
effectiveness of beef nuggets and fish nuggets in improving 
body weight among stunted toddlers. Therefore, this study 
aims to compare the body weight gain of stunted toddlers 
who are given beef nuggets with those who are given Fish 
nuggets. 

METHOD 

Study Design 

This research is quasi-experimental with a pretest-posttest 
control group design.21 

Setting and Respondent 

The research was conducted in Blora Regency and Klaten 
Regency, Central Java, in June - September 2024. The 
population in this study were toddlers who were stunted, a 
total sample was 102 respondents, consisting of 51 
treatment groups and 51 control groups, with inclusion 
criteria: age 1-5 years, not having fish or beef food allergies, 
no under treatment, willing to follow the research to 
completion. Children with pulmonary tuberculosis, digestive 
disorders, and do not participate in the study until the end 
are exclusion criteria in this study. Sampling was done by 
simple random sampling. 

Making Beef and fish Nuggets 

Beef Nuggets 

The ingredients include 1000 g of beef, white bread (8 
slices), 200 ml milk, four eggs, 12 cloves of garlic, one 
onion, four spring onions, 12 tbsp melted margarine, 4 tbsp 
cornstarch, 1 tsp pepper, 1 tsp nutmeg, 2 tsp salt, 2 tsp 
powdered stock, 6 tsp sugar, and 8 tbsp water. The coating 
mixture consists of 240 g medium-protein wheat flour, 500 
ml water, stock powder, pepper, and breadcrumbs.  
 
To prepare, white bread is soaked in milk, while garlic and 
onion are sautéed until fragrant. Melted margarine, eggs, 
seasoning, and beef are blended until smooth, followed by 
the addition of soaked bread, sautéed spices, spring 
onions, and dissolved cornstarch. The mixture is poured 
into a parchment-lined mold, steamed for 25 minutes, then 
cooled and cut into star shapes. Nuggets are coated, 
breaded, frozen for 2 hours, and fried until golden brown. 
Frozen nuggets can be stored in airtight containers for up 
to 2 months. 

Fish nuggets 

The ingredients include 1000 gr of boneless Rastrelliger 
fish fillet, eight slices of white bread, 200 ml milk, four eggs, 
12 cloves of garlic, one onion, four spring onions, eight 
tablespoons melted margarine, six tablespoons cornstarch, 

one teaspoon each of ground pepper and nutmeg, two 
teaspoons salt, two spoons powdered stock, six teaspoons 
sugar, eight tablespoons water, four teaspoons oyster 
sauce, and four teaspoons fish sauce. The coating consists 
of 240 g of medium-protein wheat flour, 500 ml of water, 
stock powder, ground pepper, and breadcrumbs.  
 
The bread is soaked in milk, and garlic and onion are 
sautéed. All ingredients, including fish, melted margarine, 
eggs, seasonings, sauces, soaked bread, sautéed spices, 
spring onions, and dissolved cornstarch, are blended until 
smooth. The mixture is poured into a parchment-lined mold, 
steamed for 25 minutes, cooled, and shaped. Nuggets are 
coated, breaded, frozen for 2 hours, and fried as needed. 
They can be stored in sealed containers for up to 2 months. 

Hedonic Taste Acceptance Test 

The hedonic test of taste was carried out on 30 consumer 
panelists, namely, stunting toddlers who were not the 
subject of the study. Panelists in this hedonic test have the 
same characteristics as research respondents. After the 
toddlers tasted the beef nuggets and fish nuggets, the 
panelist parents were asked to ask the child for an 
assessment, and the panelist parents filled out the sheets 
provided. The acceptance ranges for beef nuggets and fish 
nuggets were determined to really like, more likes, like, 
somewhat like, standard, and do not like. The hedonic test 
data is divided into two categories: acceptable and un-
acceptable.  

Experimental Procedure 

The intervention was conducted over 30 consecutive days. 
During this period, subjects in the treatment group received 
beef nuggets, while those in the control group received fish 
nuggets from Rastrelliger. Each participant consumed the 
nuggets once daily, with a total of six pieces per serving, 
weighing approximately 150 grams (±25 g per piece). 

Variable, Instrumen, and Measurement 

The measured variable in this study was the body weight of 
stunted toddlers. The instruments used in this study used 
calibrated digital scales and observation sheets to record 
body weight. The weight of the stunted toddlers was 
measured twice (pre and post-intervention), specifically on 
the first day before the intervention and on the thirtieth day. 

Data Analysis 

Data were analyzed using a paired t-test to assess within-
group differences (pre-post intervention) and an 
independent t-test to compare the weight gain between the 
beef and fish nugget groups. 

Ethical Consideration 

Ethical Consideration This study was approved by the 
Ethics Commission of the Poltekkes of the Ministry of 
Health Semarang with the number No. 
0812/EA/KEPK/2024. 
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RESULTS 

The weight of nuggets consumed daily by respondents can 
be seen in Figure 1. Based on Table 1, the characteristics 
of the respondents are homogeneous; most respondents in 
this study were male, with ages ranging from 2 to 3 years. 
All respondents were included in the stunting and 
underweight categories.  
 

 

 

Figure 1. Beef and Fish Nuggets 
 
Table 1.  Characteristics of Respondents (n=102) 
Characteristic Beef 

Nuggets 
(n=51) 

Fish Nuggets 
(n=51) 

Gender   
   Male  27 (52.94%) 29 (56.86%) 
   Female  24 (47.06%) 22 (43.14%) 

Age, yr   
   1-2  15 (29.41%) 11 (21.57%) 
   2-3  27 (52.94%) 30 (58.82%) 
   3-5  9 (17.65%) 10 (19.61%) 

Height   
   Severely Stunted 12 (23.53%) 7 (13.73%) 
   Stunted 39 (76.47%) 44 (86.27%) 

Weight   
   Severely   

Underweight 
19 (37.25%) 17 (33.33%) 

   Underweight 32 (62.75%) 34 (66.67%) 
 
The hedonic test showed that both products were well 
accepted, with 96.7% of children liking beef nuggets and 
93.3% liking Fish nuggets, indicating that both interventions 
were culturally and sensorially appropriate.22 Table 2 shows 
that after 30 days of intervention, both groups experienced 
a statistically significant increase in body weight (p = 0.001). 
The mean weight gain in the beef nugget group was 594.12 
± 357.44 g, while the fish nugget group gained 441.18 ± 
234.25 g. The increase in the beef nugget group was 
significantly greater than in the fish nugget group (p = 
0.012), indicating beef consumption among stunted 
toddlers. 

DISCUSSION 

This study demonstrates that animal-based protein sourced 
from beef is more effective than that from fish in improving 

the nutritional status of stunted children. This advantage 
can be attributed to the superior protein quality of beef, 
which features a more complete essential amino acid profile 
and higher bioavailability. High-quality animal protein 
supports tissue synthesis and stimulates the production of 
insulin-like growth factor 1 (IGF-1), a key hormone involved 
in linear growth and weight gain in children.22-24 
 
Biologically, IGF-1 levels are influenced by adequate intake 
of protein and energy. Beef protein, which is readily 
digested and utilized, optimally stimulates IGF-1 synthesis, 
thereby enhancing the child's growth response. This aligns 
with the principle that protein quality not merely quantity is 
critical to supporting child growth, particularly in nutritionally 
vulnerable groups such as stunted toddlers. Additionally, 
beef is rich in heme, iron and zinc, which are essential for 
immune development and brain growth. 25,26 
 
Previous studies have demonstrated that nutrition 
interventions incorporating animal-source foods are 
effective in enhancing a child's nutritional status in low-
resource settings. While fish is also a valuable protein 
source and has been used in various interventions, beef 
offers higher nutrient density.12  It has been associated with 
more substantial improvements in weight status. Moreover, 
from a sensory and behavioural perspective, beef-based 
products are generally more accepted by young children 
due to their familiar taste and texture.1,12 
 
The use of processed foods, such as beef nuggets, offers a 
practical and effective strategy for nutritional intervention, 
particularly due to their high acceptability and ease of 
preparation.27 Food acceptance is a critical determinant of 
adherence in dietary programs targeting young children.28 
From an implementation standpoint, utilizing more effective 
protein sources can yield faster and more substantial 
improvements in nutritional outcomes, which is particularly 
important in community-based stunting reduction 
programs.29  
 
This study confirms the critical role of protein quality in the 
nutritional recovery of stunted children.30 It emphasizes the 
importance of selecting protein sources that are nutritionally 
adequate, culturally acceptable, and locally feasible. Study 
limitations include the absence of strict control of 
confounding factors and the evaluation of only body weight, 
rather than height, due to time constraints. 

CONCLUSION AND RECOMMENDATION 

Beef nuggets were significantly more effective than fish 
nuggets in increasing the body weight of stunted toddlers. 
These findings suggest that beef-based dietary 
interventions are a practical strategy to address 
undernutrition in early childhood. Future studies should 
examine long-term effects on linear growth, cognitive 
outcomes, and integration with parental education to 
optimize child development 
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Table 2. Body Weight Changes Before and After 30-Day Nugget Intervention in Stunted Toddlers (n = 102) 
Group Pre-intervention (g) 

Mean ± SD  
Post-intervention (g) 

Mean ± SD  
Mean Difference 

(g) ± SD 
p-value 

Beef Nuggets (n = 51) 10.339.22 ± 1.786.51  10.964.71 ± 1.778.52  594.12 ± 357.44 0.001 
Fish Nuggets (n = 51) 10.303.92 ± 1.591.47 10.745.10 ± 1.610.38 441.18 ± 234.25 0.001 
Between-group 
difference 

 152.94 0.012 

Exp: p-value calculated using paired t-test for within-group changes and independent t-test for between-group comparison 
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