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Abstract: Optimal athlete performance is supported by fulfilling nutritional intake and good 
nutritional status. Adolescent athletes need optimal nutritional intake to support growth and provide 
energy to carry out training activities and recovery after competition. However, based on several 
studies it is still found that adolescent athletes in Indonesia still experience several nutritional 
problems including stunting, unbalanced nutritional fulfillment, and iron deficiency anemia. The 
nutrition education was an important aspect to be carried out for groups of athletes in order to 
increase awareness and knowledge regarding the fulfillment of balanced nutrition. Therefore, the 
study was aimed to know the effectiveness of nutritional education programs on changes in 
hemoglobin levels nutrition intake, and knowledge levels in student athletes. This research was 
conducted at the Sports High School, East Java, involving 49 subjects from five martial sport, which 
was conducted in six weeks. The subjects were selected using a purposive sampling method . The 
intervention provided was nutrition education using the lecture method, and using educational 
media which was carried out once a week for four weeks. Measurement of hemoglobin levels, 
nutrition intake, and knowledge levels carried out twice, namely before and after the nutrition 
education intervention. The results of this study showed that statistically there were differences in 
hemoglobin levels before and after the education program with a p value <0.05, but there was no 
difference in food intake between before and after the education program with a p value > 0.05. In 
the knowledge level variable, there is an increase in knowledge from before and after the education 
program. 
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INTRODUCTION 

Good nutritional status in athletes was unseparated in order to achieve optimal athlete 

performance. Research conducted by Penggalih et al (2017a), showed that the role of nutrition in 

athlete performance reaches 69.8%. Other research showed that athlete's nutrition intake, 

especially those containing macronutrients, was associated with improving athlete's anthropometric 
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profile which includes height, weight, and athlete's somatotype (Penggalih & Solichah, 2019; 

Penggalih et al., 2017b). Optimizing nutritional status in athletes showed a positive relationship with 

improving athlete performance (Miranda et al., 2013; Spriet, 2019; Thomas et al., 2016). 

Facts on the ground show that in Indonesia there are still some nutritional problems 

experienced by athletes. Penggali et al. in 2016 wrote that the prevalence of stunting in gymnastic 

athletes at the Jakarta Kemenpora SKO was 31% and 8% was in the short category. Other 

nutritional problems that arise are not balanced in fulfilling macronutrients and there are still 

deficiencies of micronutrients experienced by athletes (Penggalih et al., 2016). 

Iron deficiency is also a case that is often found in athletes, especially women. Female 

athletes have a higher risk of experiencing iron deficiency, because they lose a certain amount of 

iron during menstruation (Warington, 2010). Apart from menstruation, iron deficiency in female 

athletes can occur due to various factors, namely hemolysis (due to collisions and foot injuries), 

increased loss of Fe (in the gastrointestinal tract, urine and sweat), low intake of Fe, or impaired 

absorption of Fe. on the intestinal tract, including the inflammatory effects that occur when physical 

exercise (Valle, 2013). Prolonged physical exercise is also known to cause increased use and 

metabolism of iron in the body (Pattini et al, 1990 in Anschuetz, 2010). In addition, prolonged 

physical exercise in female athletes can cause or trigger an imbalance between the production of 

free radicals and the body's antioxidants, which is referred to as oxidative stress . 

Iron deficiency results in decreased hemoglobin in female athletes. Decreased hemoglobin 

levels due to iron deficiency cause a decrease in aerobic endurance due to reduced oxygen binding 

(Suwarni, 2013). Lack of hemoglobin automatically affects the amount of oxygen transported and 

affects VO2 max (Kusuma, 2010). Therefore this study aims to examine changes in hemoglobin 

levels, nutrition intake, and knowledge level in student athletes by providing nutritional education 

intervention programs.  

 

METHOD 

The research method was a quasi-experimental design with a non-randomized pre-post 

trial without a control group. The intervention was nutrition education to increase the athlete's 

hemoglobin plasma level, nutrition intake, and knowledge level. Measurements of hemoglobin 

level, nutrition intake, and knowledge level were carried out twice, before and after the educational 

material was given. Hemoglobin level was measured using EasyTouch® Hemoglobin test with 

blood collection in finger. The nutrition intake was measured using Semi Quantitative Food 
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Frequency Questionnaire during a month habitual food intake. The knowledge level was measured 

using pretest and postest with 15 questions and total score of 100. The education intervention was 

given four times with frequency at once a week. The research duration was six weeks on 

September-October 2022. The educational material was provided using various methods, include 

presentation, leaflet, game media as monopoly boards and crosswords that have been modified 

with related material balanced nutrition. 

Data collection was carried out at SMANOR Sidoarjo, East Java, involving 50 subjects 

consisting of athlete students of martial sports consisting of karate, pencak silat, taekwondo, judo 

and wrestling. The sampling technique for obtaining research samples was used a purposive 

sampling method and obtained approval from students and guardians to be involved in the 

research. This research had received ethical approval from Faculty of Dentistry Universitas 

Airlangga number 691/HRECC.FODM/IX/2022.  After data collection, the data was processed by 

tabulation in the excel program and univariate analysis was carried out with descriptive analysis to 

describe the characteristics of the research subjects. Then bivariate analysis was performed using 

paired t-test on the SPSS 16.0 program to determine the difference between before and after the 

intervention.  

 

 

RESULTS  

The research subjects involved in this study were dominated by adolescents aged 15-16 

years, namely school age grades X and XI. For the distribution of male and female respondents, it 

was consisted the number of 24 and 25 students (Table 1). At the beginning of data collection, the 

number of subjects targeted was 50 students, but because there were respondents who could not 

be measured at the end of the program, the research subjects included in the final analysis process 

were 49 students. Of the 49 respondents, the most athlete were pencak silat, followed by wrestling, 

judo, karate, and the least were taekwondo (Table 1). 
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Table 1. Characteristics of respondents 

Variable Amount (%) 

Age 

15-16 years 29 (59.1%) 

17-18 years 20 (40.9%) 

Gender 

Man 24 (48.9%) 

Woman 25 (51.1%) 

Sports 

Wrestling 11 (22.4%) 

Judo 9 (18.4%) 

Taekwondo 5 (10.2%) 

Karate 9 (18.4%) 

Pencak Silat 15 (30.6%) 

Different from the results of nutrition intake, the hemoglobin levels was found a statistically 

significant difference between hemoglobin levels before and after the educational program was 

given to athletes where the mean value of hemoglobin level was higher before the program (Table 

2). 

Table 2. Differences in hemoglobin levels before and after the intervention 

Variables Mean ± SD p-value 

Hemoglobin levels 

Before intervention 15.5 ± 2.5 
0.000* 

After intervention 13.6 ± 1.6 

In the test results on the nutrition intake variable, it was found that although there were 

differences in the mean of all variables, statistically there were no significant differences in the 

amount of energy consumed, the amount of protein, fat, carbohydrates and iron intake before and 

after the nutritional fulfillment education program was indicated by p value > 0.05 for all variables 

(Table 3). 
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Table 3. Differences in nutrition intake before and after the intervention 

Variables Mean ± SD p-value 

Energy Intake 

Before intervention 3371 ± 1301 
0.069 

After intervention 3032 ± 1003 

Protein intake 

Before intervention 107.0 ± 40.6 
0.114 

After intervention 97.9 ± 32.3 

Fat Intake 

Before intervention 72.1 ± 36.3 
0.249 

After intervention 66.2 ± 31.5 

Carbohydrate Intake 

Before intervention 566.7 ± 221.8 
0.085 

After intervention 504.0 ± 193.2 

Iron Intake 

Before intervention 11.4 ± 5.2 
0.694 

After intervention 11.2 ± 5.1 

In the variable knowledge level as seen from the pre and post test scores, there was an 

increase in the average score from 61 to 72.3 and statistically there was a significant difference in 

the knowledge level of athletes before and after the education program marked with a p value <0.05 

(Table 4). 

Table 4. Differences in knowledge level before and after the education intervention 

Variables Mean ± SD p-value 

Knowledge level 

Before intervention 61 ± 11.8 
0.000* 

After intervention 72.3 ± 10.5 

 

DISCUSSION  

Hemoglobin 

The effectiveness of providing nutrition education on hemoglobin levels showed mixed 

results. In this study, it was found that there were differences in hemoglobin levels before and after 

the nutrition education program was given, but the average hemoglobin level was tend to decrease 

after the education program. In Marfuah's research (2016) the results showed that there was an 

effect of nutrition education on hemoglobin levels in high school students after being educated for 

three months. In another study conducted by Mustafa (2019) at the Islamic School, similar results 
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were found, namely that there was an increase in students' hemoglobin levels after being given a 

nutritional education program. 

The results of this study showed a decrease in the average hemoglobin level in athletes. 

This could possibly happen due to physical training factors where many competitions were 

participated in by the respondents during the data collection period. Meanwhile, the formation of 

hemoglobin can be influenced by various factors, including the mineral element iron, where the 

balance can be affected by intake of foods containing iron, storage of iron in the body, metabolism 

of iron, and loss of iron from the body (Suwarni, 2013) . Decreased hemoglobin levels due to lack 

of iron tend to occur more frequently in female athletes due to loss of a certain amount of iron 

through menstruation (Warington, 2010). In addition, iron deficiency which can inhibit the formation 

of hemoglobin can also occur due to hemolysis due to collisions or injuries during exercise, and 

release of iron through the digestive tract, urine and sweat including the inflammatory effects that 

occur during physical exercise (Valle, 2013). 

 

Nutrition intake 

The total intake of calories and macronutrients before and after the education program was 

classified as adequate according to age, but the intake of iron was still classified as deficient, 

especially in the female group. In addition, as a population group of athletes, the nutritional needs 

of the research subjects had increased due to additional daily activities, scheduled physical 

exercise and participated in competitions. Although there was no significant difference between 

nutrition intake before and after the intervention, there was an average decrease in total intake of 

calories, protein, fat, carbohydrates and iron. Diet before and after a match could be one of the 

factors that influence nutrition intake in athletes. The eating plan for athletes were adjusted to the 

training period which can differ in amount and composition of nutrient between preparation, 

competition and recovery periods (Penggalih 2019; Sari, 2021). 

The average of nutrition intake was 3,300 calories consisted of 100 grams of protein, 70 

grams of fat, and 550 grams of carbohydrates. Carbohydrates were needed to meet needs when 

doing high-activity exercises and to get sufficient muscle glycogen stores (Sari, 2021). The 

proportion of protein and carbohydrate intake is appropriate, but fat intake was still relatively low. 

However, iron intake was still relatively low with 11 mg per day, while according to 

recommendations was approximately 15-19 mg/day (Nurdini, 2017). This can be a factor in the lack 

of hemoglobin levels in athletes where even though the amount of protein intake was sufficient, if 
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the iron intake was deficient, sufficient hemoglobin could not be formed because protein and iron 

were mutually continuous in the formation of hemoglobin molecules (Hoffman, 2004; Nurdini 2017). 

 

Knowledge level 

The educational program for fulfilling balanced nutrition is one of the methods that was 

expected to increase athlete knowledge and be able to encourage awareness and behavior change 

to improve eating patterns for athlete. In this study, educational programs was found in increasing 

knowledge level related to nutrition in adolescent athletes. By increasing knowledge, it was hoped 

that adolescent athletes could be motivated to choose food sources that contain iron to prevent 

anemia and paid more attention to the composition and amount of intake of macronutrients such 

as carbohydrates, fats and proteins. 

In this study, the results showed that the post test score was increased compared to the 

pre test indicating that athletes understood more about balanced nutrition, however these was not 

effective enough to influence changes in nutrition intake and hemoglobin levels. The duration of 

education intervention in the research was too short, four times a month. It was considered one of 

the factors that influence of the nutrition education program. As happened in Mustafa's research 

(2019), there was an increase in the level of knowledge, a change in protein and iron intake and 

an increase in hemoglobin levels in students after the nutrition education program for five months. 

This is also in line with the research by Ariyanti (2017) and Kusuma (2014) which also showed an 

increase in knowledge in elementary and middle school-age students after being given a nutrition 

education program. With exposure to knowledge about the importance of fulfilling nutrition since 

school age, it is hoped that this will continue to motivate and increase their awareness to have a 

better diet. 

We suggested that the interventions of nutrition education to students athlete are given 

over a longer period of time with more frequent frequency. In this study, there was no difference in 

intake and hemoglobin in athletes after being given a nutrition education intervention for four weeks, 

so there might have been a more significant difference if the duration of the study was longer. The 

intervention in the form of nutrition education showed the benefit of increasing students' knowledge 

and awareness of the importance of balanced nutrition, however it was not strong enough to have 

an effect on behavior change. So, we suggested for the future research, nutrition interventions 

could be targeted for affective and behavioral change. For further research, multi-intervention can 
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be carried out, not only providing nutrition education but also having a direct effect on increasing 

hemoglobin in athletes. 

 

CONCLUSION  

The conclusion, there was no significant difference in intake of carbohydrate, protein, fat 

and iron nutrients in athletes between before and after providing nutrition education. Whereas in 

the hemoglobin variable, it was found that there was a significant difference in the athlete's 

hemoglobin level before and after being given a nutrition education program. By being given an 

educational program about balanced nutrition, there was an significant increase in students' 

knowledge before and after being given education. 
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