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Abstract. This study evaluates the adequacy of energy and nutrient and determines its 

relationship with young football athletes' nutritional status. This study is an observational 

analytic study using a cross-sectional design. The subjects are 21 male football athletes 

of the Central Java Student Sports Education and Training Center and measured their 

body weight and body height and determined their nutritional status (BMI-for-age and 

body fat percentage). Dietary pattern as energy and nutrients adequacy was obtained 

using a semi-quantitative Food Frequency Questionnaire. The results showed that the 

energy adequacy level was significantly related to BMI-for-age (p=0.030) but not related 

to body fat percentage (p=0.733). The adequacy of nutrients (carbohydrates, fats, 

proteins) were not related to BMI-for-age (p=0.086; 0.173; 0.322) and body fat 

percentage (p=0.289; 0.440; 0.784). It can be concluded that the energy and nutrients 

adequacy shows a significant relationship with the nutritional status of young football 

athletes of Central Java's Province. 
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1   Introduction 

This Athlete's performance can be measured through the individual performance achieved 

by the athlete. The factors that influence athlete's performance are athlete's training routine, 

nutritional fulfillment and athlete's physical condition. Nutritional status describes the physical 

condition that can determine the quality of the athlete while competing and the recovery 

process.[1]  

Football is a team sport that requires a high level of strength and endurance because the 

game of football lasts quite a long time, namely 2x45 minutes in normal time. Activities in 

football can be aerobic and anaerobic activities according to the player's position when 

competing.[2] Inadequate nutritional intake and low levels of athlete's nutritional status can 

cause fatigue in the body's recovery process from prolonged fatigue which can reduce 

performance. The world football federation has stated that the nutritional status of athletes 

plays a role in the success of the team.[3] 

The combination of the right training and adequate nutrition can make the athlete's body 

morphology better. Athletes with an anthropometric or somatotype structure and body 

composition that are in accordance with their sport tend to show better sports performance.[4] 
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Previous research stated that carbohydrate and protein intake was closely related to the 

nutritional status of Arjowinangun 1 Pacitan elementary school.[5] However, research on 

soccer players aged 9-12 years explains that the percentage of carbohydrate and protein 

adequacy is not related to the nutritional status of footballers.[6] 

One of the efforts to develop young football athletes in Indonesia is through the Student 

Education and Training Center. Education center for student sports training in Semarang, 

Central Java is a center for developing early age athletes, which focuses on fostering student-

age athletes for sports competitions. The athletes are quarantined in order to support the 

athlete's performance where the training time, physical activity and food consumption patterns 

of the athletes are well structured. 

Adequate nutritional needs can improve the performance of athletes during training or 

competition by reducing fatigue, risk of disease and injury. Proper nutrition balances the 

incoming energy intake with the energy expenditure the body needs. This is very important to 

prevent deficits or excess energy. The risks that occur due to energy deficits are short stature, 

delayed puberty, menstrual dysfunction, loss of muscle mass and increased susceptibility to 

fatigue, injury or other diseases. While excess energy can lead to overweight and obesity.[7] 

An athlete needs more nutritional intake than people with light physical activity levels. 

Nutritional needs for athletes are very important to support athlete's performance during 

training until the recovery process. Adolescence is a period of acceleration and growth that 

occurs at the age of 10-18 years.[2] Nutrition for adolescent athletes is not only to maintain 

physical condition and optimize performance during exercise, but is important to meet 

nutritional needs for growth.[7] 

Research from Sacheck and team on nutrition research for adolescent athletes can be 

known several things that must be considered in determine the right nutrition for young 

athletes namely: caloric needs, macronutrient, hydration, time and supplements. While there 

are factors that affect the proper nutrition such as type of exercise, genes, gender, and age.[8] 

2   Methods 

This research is correlational descriptive by using sectional cross design conducted on 

football athletes in the Center for Student Education and Training Central Java. The subjects 

in this study were male football athletes with an age range of 15-17 years with total sampling 

techniques and obtained a total of 21 athletes.[9] 

The nutritional status of the study subjects was determined using the BMI/U indicator 

(Body Mass Index based on Age). BMI is calculated from the weight of the weighing results 

of the study subjects (kg) and the measurement of height (m) squared. Weight weighing 

research subjects used digital scales and used microtoises with a measuring capacity of 2 

meters and precision of 0.1 cm to measure height. The BMI measurement results were then 

associated with the age parameters of the study subjects and assessed based on Z-score (SD). 

Z-score scores were then categorized into 5 groups, namely very thin (< -3SD); thin (> -3SD 

to < -2SD); normal (> -2SD to 1 SD); obese (> 1SD to 2SD); and obese (> 2SD).[10] 

 The body fat percentage of the study subjects was measured using Bioelectrical 

Impedance Analysis (BIA). The values passed by then categorized into 3 groups namely 

skinny, good, and acceptable body fat. 

The average intake of energy and nutrients was obtained from interviews with research 

subjects using a semi-FFQ questionnaire (Food Frequency Questionnaire) with a span of 30 



 

 

 

 

days back. The results of the interview were then converted in the form of units of calories/day 

for the average energy intake, and grams/day for the average intake of nutrients 

(carbohydrates, fats and proteins,) which is then compared to Recommended Dietary 

Allowance (RDA) for adolescents aged 14 – 19  years and multiplied by 100% using the 

formula: 

 

  Adequacy level of intake = 
Average daily intake (gram/day) 

x100% 
RDA 

 

The level of energy adequacy and nutrients is then categorized into 3 groups, namely deficit 

(<80% RDA); adequate (80-110% RDA); and excess (>110% RDA).[11] 

Data on age, weight, height, BMI/U, percent body fat, the average level of energy 

adequacy and nutrients (carbohydrates, fats, proteins) of the study subjects were analyzed 

descriptively and presented in table form. The relationship between energy and nutrient 

adequacy levels with nutritional status and percent of body fat in the study subjects was 

analyzed using Spearman's Correlation test with a confidence level of 95% (α=0.05).[12] 

3   Result and Discussion 

The subjects of this study were male football athletes who joined the Center for Student 

Education and Training and were involved in the collection of research data numbering 21 

people with characteristics as presented in table 1. 

Based on table 1, the average age of football athletes in this study was 16.00±0.775 years 

old with an age range of 15-17 years old and educational background at the upper secondary 

level. The data showed that all subjects in this study were still classified as adolescent age 

groups. The average weight and height of athlete 62.48 ± 7.68 kg and 168.91 ± 4.27 cm. The 

average athlete's Z-Score is 0.34 ± 0.71 which means the athlete has a normal body mass 

index. It can also be seen in table 1 that the average energy intake of athletes is 2027.12 ± 

597.00 and for the average intake of athletes macronutrients (carbohydrates, proteins, and fats) 

is 318.31 ± 96.55; 83.03 ± 36.19; and 55.68 ± 25.27. Meanwhile, the average energy 

requirements of athletes are 4138.33 ± 553.77 with the average macronutrient requirements 

(carbohydrates, proteins, and fats) is 569.02 ± 76.14; 206.92 ± 27.69 and 114.95 ± 15.38. 

Thus, the average energy adequacy level of athletes is 57.85 ± 15.91 and the level of adequacy 

of macronutrients (carbohydrates, proteins, and fats) is 65.49 ± 17.28; 47.65 ± 20.15; and 

57.17 ± 25.46. 

 
Table 1.  Characteristics of Research Subjects. 

Characteristics of Subject (N=21)  Mean ± SD Minimum Maximum 

Age (years) 16,00 ± 0,775 15,00 17,00 

Body Weight (kg) 62,48 ± 7,68 49,05 76,50 

Height (cm) 168,91 ± 4,27 161,00 175,60 

Z-score (IMT/U)  0,34 ± 0,71 -1,40 1,69 

Body Fat Percentages 15,59 ± 2,34 9,40 19,70 

Daily intake of Energy and Nutrients    

 Energy (kkal) 2027,12 ± 597,00 1228,50 3848,00 

 Carbohydrate (g) 318,31 ± 96,55 174,80 531,20 



 

 

 

 

Characteristics of Subject (N=21)  Mean ± SD Minimum Maximum 

 Protein (g) 83,03 ± 36,19 52,50 214,80 

 Fat (g) 55,68 ± 25,27 28,50 107,50 

Energy and Nutrients Requirements    

 Energy (kkal) 4138,33 ± 553,77 2765,04 5023,35 

 Carbohydrate (g) 569,02 ± 76,14 380,19 690,71 

 Protein (g) 206,92 ± 27,69 138,25 251,17 

 Fat (g) 114,95 ± 15,38 76,81 139,54 

Sufficient Level of Energy and Nutrients    

 Energy (kkal) 57,85 ± 15,91 35 102 

 Carbohydrate (g) 65,49 ± 17,28 36 102 

 Protein (g) 47,65 ± 20,15 26 114 

 Fat (g) 57,17 ± 25,46 26 117 

 
Table 2. Distribution of Nutrition Intake Category, Nutritional Status, and Percent of Athletes Body Fat. 

Variable n % 

Adequacy Level of Energy   

Deficit 20 95,24% 

Adequate 1 4,76% 

Adequacy Level of Carbohydrates 

Deficit 17 81,95% 

Adequate 4 19,05% 

Adequacy Level of Protein   

Deficit 20 95,24% 

Adequate 0  

Excessive 1 4,76% 

Adequacy Level of Fat   

Deficit 18 85,71% 

Adequate 2 9,5% 

Excessive 1 4,76% 

BMI for Age   

Normal 17 80,95% 

Overweight 4 19,05% 

Body Fat Percentage   

Skinny 5 23,81% 

Good 12 57,14% 

Acceptable 4 19,05% 

 

Based on table 2, most athletes (89.54%) deficit in energy and nutrient adequacy 

(carbohydrates, proteins, and fats). There are 4.76% of athletes who have an adequate intake 

of energy, and 19.05% of athletes who have adequate intake of carbohydrate, while in fat 

adequacy there are only 9.5% of athletes whose fat intake is adequate and 4.76% of athletes 

who experience excessive protein and fat intake. 

 

 

 

 



 

 

 

 

Tabel 3. Distribution of Relationship between Energy Adequacy Level and Nutritional Intake with 

Nutritional Status of Athletes. 

Adequacy Level 

Nutritional status 
Total 

P Value Normal Overweight 

n % n % N % 

Energy       

0,030* 
Defisit 16 80% 4 20% 20 100% 

Adequate 1 100% 0 0% 1 100% 

Excessive - - - - - - 

Carbohydrates     

0,086 
Defisit 14 82,4% 3 17,6% 17 100% 

Adequate 3 75% 1 25% 4 100% 

Excessive - - - - - - 

Protein       

0,322 
Defisit 16 80% 4 20% 20 100% 

Adequate - - - - - - 

Excessive 1 100% 0 0% 1 100% 

Fat       

0,173 
Defisit 15 83,3% 3 16,7% 18 100% 

Adequate 2 100% 0 0% 2 100% 

Excessive 0 0% 1 100% 1 100% 

Correlation test using Spearmen's Correlation, is significant at the 0.05 level 

Significance values are indicated by the notation * 

 

Based on the data, it can be known that the level of adequacy/fulfillment of energy and 

nutrition of youth football athletes in Central Java in 2019 has not been sufficient due to the 

lack of portion of food consumed and the high activity carried out daily by athletes. This can 

be seen from the average level of energy adequacy and nutrients (carbohydrates, proteins, fats) 

athletes only amounted to 57.85 ± 15.91% and 65.49 ± 17.28%; 47.65 ± 20.15%; and 57.17 ± 

25.46%. Therefore, it is necessary to reconsider the athlete's diet intake and adequate energy 

intake for athletes must be in line with the athlete's activity because optimal physical condition 

during the competition will not be achieved if it is not supported by adequate energy and 

nutrient intake. A balanced intake of nutrients can affect an athlete's performance during 

a match. [13] 

The results of this research correlation test analysis show that there is a significant 

relationship in the positive direction between energy adequacy level and nutritional status 

/BMI-for-Age (p=0.030) This is in line with previous research which states that there is a 

relationship between energy adequacy and nutritional status.[14] The results obtained from 

this study from the level of energy adequacy are mostly heavy deficits, but BMI results are 

mostly normal, this is likely influenced by indicators of nutritional adequacy obtained from 

dietary recall in this study, namely FFQ that reflects nutritional adequacy that focuses on the 

balance of nutrient composition, so that because most of the nutrients consumed are not 

adequate, the analysis of FFQ is a deficit.[15] 

There is a significant relationship between the level of energy adequacy and nutritional 

status in this study, namely the average intake of subjects is in the category of less than 

2027.12 kcal/day. Energy adequacy is a direct factor that can affect nutritional status. For 



 

 

 

 

subjects that have a good level of energy adequacy then the nutritional status will also be 

good. It is known that the RDA for energy in adults aged 16-18 years is 2650 kcal for males. 

Energy is the result of the metabolism of proteins, fats, and carbohydrates. Energy is 

required of the body for growth, metabolism, utilization of foodstuffs, and activity. The energy 

that comes through food must be balanced with the needs. The imbalance of energy input with 

long-term needs can cause nutritional problems. Therefore, it is necessary to reconsider the 

consumption pattern, and also excessive physical activity should be followed by a good 

energy intake as well. Dishes and foods when consumed in the right amount and way will 

produce a healthy nutritional state, a healthy state of daily nutrition will increase intellectual 

development the productivity of a person and achieve optimal achievements.[14] 

The results showed no correlation between energy adequacy levels and athletes' body fat 

percentage and based on the results of the correlation test the relationship direction in this 

study was positive with weak correlation strength (r=0.079, p=0.733). This shows that if the 

lower the level of energy consumption, the smaller the percentage of body fat, this is 

evidenced by as many as 20 respondents (95.24%) football athletes with a adequacy level of 

energy deficit and one responden (4,76%) with a adequacy level of energy adequate  have a 

diverse percentage of body fat, namely 5 respondents (23.81%) in the skinny category, 12 

respondents (57.14%) in the good category and 4 respondents (19.05%) in the acceptable 

category. The results of this study are in line with previous research in Semarang which stated 

that there is no relationship of energy consumption level with body fat percentage with p = 

0.528 (p > 0.05).[16] 

The main components of success in exercise can be influenced by adequate energy intake 

to support calorie expenditure and increase strength, endurance, muscle mass, and physical 

health. If the athlete's intake is inadequate, it will affect the performance of the athlete. The 

efficiency of body movement, intensity, and length of exercise also affect the amount of 

energy an athlete needs during exercise. Each sport has different nutritional needs, but in 

general, energy is a priority nutrient.[17] 

Body Mass Index is not a benchmark of an athlete's nutritional status, so it does not 

describe body composition and does not represent a percent of body fat, and is inaccurate for 

predicting excess fat mass and muscle mass.[18] Body composition and weight contribute to 

exercise performance. Weight loss can affect an athlete's speed, endurance, and power, while 

body composition (fat mass and fat-free body mass) can produce strength, agility, and athlete 

appearance. [19] 

Spearman's correlation test results showed no significant association between 

carbohydrate adequacy levels, fat adequacy levels, and protein adequacy levels with 

nutritional status (p=0.086; 0.173; 0.322) and percent body fat (p=0.289; 0.440; 0.784). The 

positive correlation between carbohydrate adequacy level, protein adequacy level, and fat 

adequacy level with nutritional status in this study showed that although there is no 

relationship but has a tendency to have a comparable relationship for subjects who have a 

higher nutritional status tend to have a high level of protein, fat, and carbohydrates adequacy 

as well. However, there is a negative correlation between carbohydrate adequacy and percent 

body fat (r= -0.243) this indicates that if the lower the level of carbohydrate adequacy, the 

greater the percentage of body fat, These results are also comparable with previous studies that 

there is no significant relationship between the level of energy adequacy, protein adequacy 

level, fat adequacy level, and carbohydrate adequacy level with nutritional status.[20] 

There is no significant relationship, possibly due to too few subjects and the level of 

adequacy of subjects tends to be homogeneous (most subjects have deficit levels of energy, 

protein, fat, and carbohydrate adequacy). 



 

 

 

 

4   Conclusion 

It can be concluded that the level of energy adequacy has a significant relationship with 

BMI for age, but not with the percentage of body fat. Likewise, the level of nutrient adequacy 

(carbohydrates, fat, protein) did not have a significant relationship with BMI for age and body 

fat percentage. The recommendation for further research is that more in-depth research can be 

carried out by adding several other variables such as monitoring physical activity, and other 

indicators such as waist circumference to determine the relationship with the level of energy 

adequacy and nutrition of athletes. 
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