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ABSTRACT 

Insulin-like Growth Factor-1 (IGF-1) is a growth hormone mediator that acts as a growth-promoting factor in the 

growth process and is also an indicator of the adaptive immune system. Children who experience stunting will 

experience obstacles to growth and cognitive and motor development, which will affect their productivity as adults. 

The aim of this research is to determine IGF-1 levels and find their relationship with nutritional status in stunted 

children. The research method used was observational, with a cross-sectional research design. The population of 

stunted children in the Tegalwangi locus area, Cirebon Regency, a sample of children aged 24-60 months who met 

the inclusion criteria of not being disabled and not being sick, was 50 children. The research began with parents 

filling in informed consent. Continue to fill in data on date of birth, measure height and weight, take @1ml of the 

child's blood, and analyze IGF-1 using the ELISA method. The results of the research were that the average IGF-

1 level for men was 16,812 ± 5,164 ng/ml and for women 13,810 ± 5,111 ng/ml. Average IGF-1 levels aged 24-

36 months were 14,777 ± 4,742 ng/ml, 36–48 months 17,050 ± 4,280 ng/ml, and 48–60 months 15,214 ± 6,248 

ng/ml. Data analysis using the Pearson correlation test obtained a value of p=0.871 based on age, p=0.047 based 

on gender, p=0.643 based on Height for age, and p=0.245 based on Weight for age (95% CI). The conclusion is 

that there is a relationship between the age of a stunted child and IGF-1 levels, and there is no relationship with 

nutritional status. All stunted children have IGF-1 values below the standard value for normal children based on 

the literature, namely ≥ 28.54 ng/ml.  
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INTRODUCTION 

Human development globally is a problem due to stunting. Stunting affected approximately 22.0 

percent or 149.2 million children under 5 years globally in 2020.1 In 2020, more than half of children 

under 5 years who were stunted lived in Asia, and two in five lived in Africa, with the highest percentage 

of stunted in Asia is 53% and in Africa, it is 41%. (1) In Indonesia itself, it is still experiencing problems 

in terms of nutrition and child growth and development. Based on the results of the SSGI (Indonesian 

Nutritional Status Study) in 2021, the national prevalence of nutritional status for toddlers experiencing 

stunting was 24.4%. (2) West Java experienced a decrease in the prevalence of stunting where in 2019 

the prevalence of stunting was 26.2% which was in the yellow zone ( medium category) to 24.5% in 

2021. (3) 

A condition where a toddler has a height or body length that is less than the height or body length 

compared to the age in the middle of the growth. Height that is more than a minimum of the Deviation 

Standard, the WHO child growth standard. Factors such as social and economic conditions, maternal 

nutritional intake during pregnancy, latent infections in babies, and lack of nutritional intake in babies 

are causes of stunting. In the future, stunted children will experience difficulties in achieving optimal 

physical and cognitive development. (2) 

The national prevalence of stunted children in 2021 is 24.4%. The stunting rate in Cirebon 

Regency is 30.6%, above the national prevalence. (4) According to the Decree of the Minister of National 

Development Planning No. 42 of 2020, Cirebon Regency is one of the cities/districts focused on 

interventions to reduce stunting. (5) The growth and development of mitosis and cell anabolism are 

regulated and controlled by cells by insulin-like growth factor-1 (IGF-1). Apart from that, it also 

regulates the growth of long bones by stimulating the profiling and maturation of chondrocytes. Other 

key roles of IGF-1 in the growth and development of skeletal muscle. (6) This hormone concentration is 

very sensitive to changes in nutritional status, both short and long-term (7). In children with poor 

nutritional status, cell IGF-1 is significantly correlated with height (based on WHO standards). This 

shows that this parameter is useful as an indicator of growth and nutritional status. (8) 

Research on measuring IGF-1 levels in stunted toddlers has been widely carried out, but it is still 

not clearly understood the relationship between serum IGF-1 levels and linear growth in children in 

developing countries. (9) Previous research in Bangladesh children showed serum IGF-1 levels 1 in 

stunted children are lower than in non-stunting children, as is the case with similar research on Ethiopian 

children. (10,11) The aim of this research is to determine IGF-1 levels and relate them to nutritional status 

in stunted children.  

METHOD 

Quantitative research with cross-sectional observational type. The research location is 

Tegalwangi Village, Cirebon Regency. This research has received permission from the Cirebon District 

Health Service and ethical approval from the Health Research Ethics Committee Number: 
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003/KEPK/EC/III2023. The research was carried out in March-May 2023. Samples were taken using a 

sampling technique using the formula from www.openepi.com. The number of samples in this study 

was 50 children who met the inclusion criteria, namely, stunted children aged 24–60 months whose 

parents were willing to be included in this study, and who signed an informed consent form. Tools and 

materials in this research include a special height measuring device for toddlers, scales, ELISA kit from 

Elabscience No: E-EL-H0086, gloves (handscoon), tourniquet, 70% alcohol cotton, syringe disposable 

three cc, vacutainer (sterile blood collection tube) 5 cc, wound plaster, centrifuge (centivizing device). 

The research began by measuring nutritional status based on height, using a Z-score calculated using 

child anthropometric data, and using WHO global baseline data on child growth and malnutrition in 

WHO Anthro 3.2.2 software. The analyst carried out sample collection by taking one cc of the stunted 

child's blood from the median cubital vein at the crease of the elbow and then putting it into a five cc 

vacutainer. Reagent preparation was carried out by analysts in the physiology laboratory of the Faculty 

of Medicine, Brawijaya University. Bring all reagents to room temperature (18 – 25oC). Wash Buffer: 

dilute 30 ml of wash buffer concentrate with 720 ml of distilled water to prepare 750 ml of wash buffer. 

Standard working solution: standard centrifugation at 10,000 xg for 1 minute. Add 1 ml of standard 

reference solution and sample, let stand for 10 minutes, and gently invert several times. Once completely 

dissolved, mix well with a pipette. This reconstitution produces a working solution of 100 ng/ml. Then 

make dilutions as needed. The dilution gradient is as follows: 100, 50, 25, 12.5, 6.25, 3.13, 1.56, 0 ng/ml. 

Biotinylated Detection Working Solution: calculate the amount needed before the experiment (100 

μL/well). In preparation, a little more than calculated should be prepared. Then dilute 100x HRP 

conjugate concentrate into 1x working solution with HRP conjugate diluent concentrate. The testing 

procedure was carried out by analysts from the physiology science laboratory, Faculty of Medicine, 

Brawijaya University. Add the standard working solution to the first two columns: each concentration 

of solution is added in duplicate, to each well, side by side (100 μL for each well). Add sample to the 

other wells (100 μL for each well). Cover the plate with the sealer provided in the kit. Incubate for 90 

minutes at 37oC. Note: the solution must be added to the bottom of the micro ELISA plate well, avoiding 

touching the inner wall. Remove the liquid from each well, do not wash. Immediately add 100 μL of 

biotinylated detection working solution to each well. Cover with plate sealer. Mix gently. Incubate for 

1 hour at 37oC. Aspirate or decant the solution from each well, adding 350 μL of wash buffer to each 

well. Soak for 1 minute and aspirate or pour the solution from each well and pat dry with clean absorbent 

paper. Repeat this washing step 3 times. Note: microplate washers can be used in this and other washing 

steps. Add 100 μL of HRP conjugate working solution to each well. Cover with plate sealer. Incubate 

for 30 minutes at 37oC. Aspirate or pour the solution from each well, repeat the washing process 5 times 

as done in step 3. Add 90 μL of Substrate reagent to each well. Cover with new plate sealer. Incubate 

for approximately 15 minutes at 37°C. Protect the plate from light. Note: the reaction time can be 

shortened or extended according to the actual color change, but not more than 30 minutes. Add 50 μL 

of stop solution to each well. Note: adding the stop solution must be done in the same order as the 
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substrate solution. Determine the optical density (OD value) in each well at once with the microplate 

reader set to 450 nm. The OD value is proportional to the concentration of Human IGF-1. 

Data analysis used descriptive analysis to determine the average IGF-1 level ± Deviation 

Standard, Pearson Correlation test to see the relationship between IGF-1 levels and respondent 

characteristics. Confidence Interval (CI) 95%.  

RESULTS 

The research has been registered with the Health Development Policy Agency through the Indonesian 

Disease Registry with No. INA-Y6CT9L0. Stulnting children who undergo research are measured by 

their height  and body weight. The data has been entered into the WHO Anthro 3.2.2 software to 

determine the z-score. This study shows that the distribution of respondents is based on age, gender, 

height for age and weight for age  

Table 1. Frequency Distribution of Respondents 

 

Respondent Characteristics Frequency  

(n) 

Percentage  

(%) 

Age 

24 – 36 Months 16 32% 

36 – 48 Months 13 26% 

48 – 60 Months 21 42% 

Gender 

girl 21 42% 

boy 29 58% 

Nutritional status 

Height For Age 

Very short 5 10% 

Short 45 90% 

Weight For Age 

Very poor nutrition 2 4% 

Malnutrition 18 36% 

Adequate nutrition 30 60% 

 

Based on the table 1 of the distribution of the frequency of the responses above, the characteristics 

of the responses are divided into 3, namely based on age, gender, and nutritional status. If we look at 

age, the number of respondents in this research is 21 children (42%). Furthermore, if we look at the 

gender gender that has been distributed, it is more or less the same, there are 21 children (42%) with 

gender gender and 29 children (58%) with male gender. Then, if we look at it based on nutritional status, 

namely height for age, most of the respondents have the shortest height as many as 45 children (90%), 
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whereas if it is based on weight for age, most of the respondents have a normal nutritional status of 30 

children (60%) 

Table 2. Frequency Distribution of IGF-1 Levels Based on Age in Stunted Children 

 

Age Frequency  

 (n) 

Mean 

( 𝒙 ) ± SD 

24 – 36 Months 16 14.777 ± 4.742 

36 – 48 Months 13 17.050 ± 4.280 

48 – 60 Months 21 15.214 ± 6.248 

 

Based on Table 2 above, it is known that the average IGF-1 levels in the three age groups include 

16 children (14,777) for the 24 - 36 month age group, 13 children (17,050) for the 36 - 48 month age 

group, and 48 age group. – 60 months, as many as 21 children (15,214). 

 
Table 3. Frequency Distribution of IGF-1 Levels Based on Gender in Stunted Children 

 

Gender  Frequency  

(n) 

Mean 

( 𝒙 ) ± SD 

Girls 21 13.810 ± 5.111 

Boys 29 16.812 ± 5.164 

 

 Based on Table 3 above, it is known that the average IGF-1 level in girls is 21 children (13,810), 

and in boys, it is 29 children (16,812). The average IGF-1 value for boys is greater than for girls. 

 

Table 4. Frequency Distribution of IGF-1 Levels Based on Height According to Age (TB/U) in Stunting 

Children 

 

Height For Age Frequency  

(n) 

Mean 

( 𝒙 ) ± SD 

Very short  5 16.610 ± 5.178 

Short 45 15.434 ± 5.363 

 

 Based on Table 4 above, it is known that the average IGF-1 levels in stunted children are based 

on height for age, where for very short height for age, there are five children (16,610), and for short 

height for age, there are 45 children (15,434). 

Based on Table 5 above, it is known that the average IGF-1 levels in stunted children are based 

on weight for age, where for weight for age of malnutrition, there are two children (11,597), for weight 

for age of malnutrition, there are 18 children (15,033), and for Normal weight for age was 30 children 

(16,126). 
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Table 5. Frequency Distribution of IGF-1 Levels Based on Body Weight for Age  in Stunting Children 

 

 Weight for Age   Frequency  

(n) 

Mean 

( 𝒙 ) ± SD 

Very poor nutrition 2 11.597 ± 1.316 

Malnutrition  18 15.033 ± 5.365 

Adequate nutrition 30 16.126 ± 5.388 

  

Results of data analysis using IBM SPSS version 21, looking for relationships using Person correlation 

with a confidence level of 95%.  

Table 6. Data Analysis Results Correlation Coefficient (CI 95%) 

  

Criteria Correlation 

coefficient 

P value 

Relationship between IGF-1 levels and age 0,070 0,631(not significant) 

Relationship between IGF-1 levels and gender 0,098 0.500 (not significant) 

Relationship between IGF-1 Height For Age 0,050 0.643 (not significant) 

Relationship between IGF-1 weight for age  0,069 0.245 (not significant) 

 

Based on Table 6 above, the correlation coefficient between IGF-1 levels and age, gender, height for 

age, and weight for age is low, which means there is no relationship between these values. 

 

DISCUSSION 

In this study, a test was carried out on the relationship between nutritional status and IGF-1 levels 

in stunted children using the ELISA method. IGF-1 (Insulin-like Growth Factor I) is a growth hormone 

mediator that acts as a growth-promoting factor in the growth process. (9) IGF-1 is also a parameter of 

the adaptive immune system. (12) 

 Respondents in this study were stunted children aged 24–60 months. This age range was chosen 

because the effect of malnutrition on height will be visible over a relatively long period of time. This is 

also supported by recent research, which stated that a child's age was found to be a significant 

determinant of stunting, with children aged 24 months and over being more likely to experience stunting. 

(13) Chronic malnutrition can cause failure to thrive in children under five, so children become too short 

for their age. Malnutrition occurs when the baby is in the womb and in the early days after the baby is 

born, but stunting only appears after the baby is two years old. (14) Breast milk protection obtained before 

children aged 0-23 months have a significantly lower risk of stunting compared to children aged > 23 

months. (15) 

The percentage of women is 42%, and men are 58%. The results of data analysis showed that men 

had a 1x greater risk than women, but this value was insignificant because the P value was> 0.5. In line 

with previous research, boys tend to be more physically active, so they spend more energy on activities 
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and not on growth. In addition, in general, men have faster growth after going through puberty, while 

women generally experience faster growth than men before and during puberty. (16)  

 Before the IGF-1 levels are assessed, stunting children are assessed for body weight and height 

so that they can be categorized based on child anthropometric standards. After that, the first blood draw 

was carried out for the IGF-1 level of the stunted child and then compared with the normal value of the 

IGF-1 level. Based on the literature, it was found that to see an increase in height, it is recommended 

that height increase be carried out for a minimum of 3 months in order to obtain maximum results. (17)  

 Testing of IGF-1 levels was carried out using the ELISA (Enzyme-Linked Immunosorbent 

Assay) method using the ELISA Kit from Elabscience No. E-EL-H0086. This ELISA method uses the 

sandwich-ELISA principle, which is the most common type of ELISA examination. This ELISA 

examination requires two specific antibodies for different epitopes of the antigen. The two antibodies 

are usually referred to as a matched antibody pair. One of the antibodies will bind to the surface of the 

plate and be used as a capture antibody to facilitate the immobilization of the antigen. Other antibodies 

will conjugate and facilitate the detection of the antigen. (18) This ELISA method has high sensitivity, is 

2-5 times more sensitive than direct or indirect ELISA, and has high specificity because two antibodies 

participate as a capture antibody and a detection antibody. This ELISA examination is more flexible 

because direct detection can be carried out. It is the best examination for complex sample analysis 

because the antigen does not need to be purified before measurement. (19) 

 Based on research that has been carried out on 50 children, testing IGF-1 levels showed that 

IGF-1 levels in stunted children were below normal IGF-1 levels, where normal IGF-1 levels were ≥ 

28.54 ng/ml. (20) This is in line with several studies that have been conducted previously, namely research 

on Bangladeshi children showing that serum IGF-1 levels in stunted children are lower than in non-

stunted children, as well as research conducted on Ethiopian children. (5,6) 

 Based on the Pearson test, the correlation between IGF-1 levels and age and body weight for 

age showed no significant correlation or relationship between IGF-1 levels and age and body weight for 

age. There were no differences in IGF-1 levels between all age ranges, all height-for-age categories, and 

all weight-for-age categories. Therefore, age and weight for age do not affect IGF-1. This lack of 

correlation is because all the research subjects were stunted children, and these children experienced 

growth failure due to chronic lack of intake. This lack of intake, especially intake, affects IGF-1 levels, 

resulting in inhibition of children's growth and development 

  Based on statistical analysis of the Pearson test, the correlation between IGF-1 levels and height 

for age was found, but there was no significant correlation or relationship between IGF-1 levels and 

height for age. This is in line with descriptive testing between IGF-1 levels and height according to age, 

and it was found that the average IGF-1 level for the very short category (16,610 ng/ml) was greater 

than the short category (15,434 ng/ml), which shows that height for age has no effect on IGF-1 levels. 

Descriptively, most of the children who experience stunting have short height (90%) while only (10%) 

have very short height. This is in line with previous research where the prevalence of very short toddlers 
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tended to decrease from 18.8% in 2007 to 18.0% in 2013, but for shortness, it fluctuated from 18.0% in 

2007, down slightly to 17.1% in 2010 and rose again to 19.2%, in 2013. (21) The reason is the same as 

before; there is no relationship because all subjects, whether short or very short, are stunted children 

who experience chronic intake problems, which cause IGF-1, which is a Growth Hormone biomarker, 

to decrease. 

Meanwhile, the Pearson test of the correlation between IGF-1 levels and gender showed that there 

was a significant correlation or relationship between IGF-1 levels and gender. This is in line with 

descriptive testing, where the percentage of stunted children who are male (58%) is more significant 

than stunted children who are female (42%), which shows that gender influences IGF-1 levels. This is 

in line with previous research, which states that boys are significantly more likely to experience stunting 

than girls. (22) This is because boys are thought to grow slightly faster than girls, and their growth may 

be more easily affected by malnutrition or other diseases or exposures.(23) 

 

CONCLUSION AND RECOMMENDATIONS 

This study concludes that there is a relationship between the age of stunted children and IGF-1 levels, 

and there is no relationship between nutritional status and IGF-1 levels in stunted children. Initially, 

the IGF-1 value was below the IGF-1 library value for children, namely 28 ng/ml. Considering the low 

IGF-1, it is recommended that supplements be given to increase nutritious food intake to increase the 

IGF-1 value.  
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