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A B S T R A C T S  A R T I C L E   I N F O 

The nutritional adequacy of athletes is one of the important factors 

that support sports performance. The fulfillment of proper nutrition 

based on the individual athlete's needs is the main prerequisite for 

health, physical fitness, and sports performance, especially during 

an undergoing competition. This study aims to see the nutritional 

adequacy and anthropometric conditions of athletes from various 

sports. The subjects are West Java athletes who are undergoing the 

initial training program held by Indonesia National Sports 

Committee. This research is a preliminary assessment, and it was 

expected as a reference in the general preparation stage of a training 

center program for the next 6 months. The anthropometric data 

were collected using the Omron HBF 375 Karada Scan Body 

Composition Monitor and Stadiometer, while the data collection on 

the adequacy of energy and nutrients used the 24-hour Food Recall. 

The results showed that most athletes had a nutritional status of 

obesity due to restrictions on exercise activities during the Covid-

19 pandemic. 17.4% of athletes had an obesity category, had 

18.78% of athletes had normal muscle mass. Meanwhile, women's 

volleyball is classified as low. The level of energy sufficiency in 

women's handball, women's softball, and men's bodybuilding have 

exceeded the level of daily energy requirement. An athlete nutrition 

assistance is needed based on the type of sport and individual needs. 
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1. Introduction  

 One of the important factors in the prime physical condition and optimal performance 

of an athlete is the fulfillment of proper nutrition. Adequate food intake is needed for normal 

growth and development processes, maintaining health and well-being, reducing the risk of 

disease and injury, and optimizing sports performance (1). In addition to genetic factors and an 

efficient training program, a good diet plan certainly greatly determines their performance also 

determines their performance in sports (2). 

Food intake was directly correlated with energy adequacy. If the energy obtained from 

daily food consumption is insufficient or exceeds energy expenditure, this situation can lead to 

a negative impact on body mass, body composition, and function, and interfering with their 

performance. When energy consumption is greater than energy expenditure, the body will 

convert the excess energy into fat tissue and can interfere with athlete motor skills and 

performance (3). On the other hand, a lack of food intake can lead to a lack of energy supply, 

and if this condition persists for a long period there can be a deficiency of macronutrients and 

micronutrients. Athlete's nutritional status is a basic parameter that can be used to measure the 

nutritional adequacy of athletes. Lack of energy can inhibit the growth of the athlete's body, 

cause physiological disturbances, weight loss, and can further reduce performance, and 

increase the risk of injury (4)(5). Athletes who get nutritional intake according to individual 

characteristics and sports will have adequate nutrition to train and improve performance in 

sports (6). 

The physiological demands of team sports are various and can include a range of 

performance types (7)(8). The various nature of team sport exercise requires the use of both 

anaerobic and aerobic systems to fuel performance. Therefore, each team sport and position 

within the sport, depending on the nature of training and competition, will have unique energy 

demands and nutrient requirements (8). Fulfilling nutritional intake is substantial for an athlete, 

but often athletes do not get the right nutritional intake. This situation mostly happens due to a 

lack of nutrition knowledge among athletes, as well as a lack of nutrition education among 

coaches, officials, administrators, as well as a lack of nutrition and health personnel who 

understand and have competence in the science of achievement sports nutrition (6). Currently, 

there are not many studies examining the nutritional needs and adequacy of sports athletes in 

West Java.  

As mentioned earlier, a nutritional status which includes nutritional needs and nutritional 

adequacy of athletes is an important factor affecting an athlete's performance in competition. 

This study aims to obtain basic information related to the nutritional status of athletes and the 

level of nutritional adequacy of athletes, so that it can become the basis for formulating athletes 

nutritional assistance programs. 

2. Materials and Methods  

This research was conducted at the Training Center for the Indonesian National Sports 

Committee (KONI), West Java. The research was designed with a correlational survey method 

with a cross-sectional approach. The population in this study were West Java athletes who will 

be participated in the 2021 National Sports Event. Sampling in this research was using the 

purposive sampling technique. Respondents were divided into 4 categories, based on the sports 

characteristics, namely power, strength, endurance, and games. The inclusion criteria are 

athletes who don’t have an infectious disease, are not involved in a weight management 
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program, and were willing to participate in this research. Meanwhile, the exclusion criteria 

were athletes who did not attend the data collection and athletes who don’t complete the 

questionnaire. The instruments used in this study were Omron HBF 375 Karada for measuring 

body composition and Seca Stadiometer for anthropometric data collection. The questionnaire 

instrument consists of 1) Characteristics of respondents, 2) Nutritional status of athletes, 3) 

Needs of energy and nutrients, 4) 24 hours of a food recall. Data analysis was carried out by 

descriptive quantitative method. 

3. Results and Discussion  

3.1. Athletes Characteristic  

The total number of respondents involved in this study was 23 subjects, consisting of 9 

male athletes and 14 female athletes. Educational background, occupation, types of sport, age 

of debut, frequency, and duration of training were shown in Table 1. These athletes come from 

9 sports categories, consisting of handball, volleyball, 3x3 basketball, fencing, athletics, 

softball, wrestling, bodybuilding, and boxing. The average age of the subjects was ranged from 

26 years for male athletes and 23 years for female athletes. Both male and female athletes, 

commonly have graduated from the bachelor’s program. 

Most of the female athletes were a student (66.6%), while male athletes (56%) is focusing 

on their carrier as an athlete. The age of debut was range from 15-16 years; this shows that the 

two groups of subjects started their sports careers in the teenage age category. Since these 

athletes were in the Training Centre, the training frequency and duration were the same. Both 

female and male athletes have a training session of 3 hours per day and 6 times per week. 

 

Table 1. Athletes Characteristic  

Subject characteristic 
Group 

Male Athletes Female Athletes 

Age (Mean ±SD) 26±9.4 23±3.4 

Education n (%)   

Highschool  3 (33.4) 5 (35.7) 

Bachelor  6 (66.6) 8 (57.2) 

Magister  0 (0.0) 1(7.1) 

Occupation n (%)   

Students  2(22) 8(57.2) 

Private employee 1(11) 1(7.1) 

Entrepreneur  1 (11) 0 (0.0) 

Unemployment  5(56) 5(35.7) 

Sport n (%)   

Handball 2(22) 2(14.3) 

Volleyball 2(22) 2(14.3) 

Basketball 2(22) 2(14.3) 

Fencing 1(11) 1(7.1) 

Athletic 0(0.0) 2(14.3) 

Softball 0(0.0) 3(21.5) 

Wrestling 1(11) 1(7.1) 

Bodybuilding 1(11) 0(0.0) 
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Subject characteristic 
Group 

Male Athletes Female Athletes 

Boxing 0(0.0) 1(7.1) 

Age of debut (Mean ±SD) 16±2.4 15±3.8 

Frequency (Times/ week) 8±2.4 6±2.7 

Duration (hours/ day) 3±0.4 3.3±1.6 

 

3.2. Athletes Nutritional Status  

Athlete's nutritional status is the main parameter that can be used to measure the 

nutritional adequacy of athletes. Body composition is the composition of the body which is 

described by body fat and muscle mass. Determination of the nutritional status of athletes was 

carried out using a stadiometer (body height) and a Karada Scan Body Composition Meter to 

measure body mass index and total fat mass. There were 23 athletes from various types of 

sports, which involved in this study. The athlete's muscle mass and body fat percentage were 

presented in Table 2. Athlete's muscle mass is categorized into 3 groups, namely, low, normal, 

and high muscle mass (9). This study shows that 78.3% of the athletes have normal muscle mass, 

while 8.7% have a high muscle mass, and 13.5% were categorized to have low muscle mass. 

The large number of athletes who are in the normal category indicates that athletes need a 

muscle mass increase program to support their performance in competition. Things that need 

to be considered in the results of this study are the findings of combat sports athletes and 

bodybuilding that have low muscle mass, and so did in bodybuilding. Combat sport athletes 

are categorized using body mass as a criterion, and muscle mass is required to support muscle 

strength (10). Muscle mass is correlated directly with the number of glycogen reserves in 

muscles. Glycogen in muscles is the main energy reserve used during anaerobic cellular 

respiration (11). 

The percentage of body fat mass was categorized into 4 groups, namely acceptable, 

athletes, fitness, and obesity. The measurement data shows that 60.9% of athletes were 

categorized as acceptable, while 13.0% categorized as fitness, and only 8.7% of athletes were 

categorized as athletic. The result also showed that there were 17.4% athletes that categorized 

as obese. Most athletes admit that activities restriction during the Covid-19 pandemic, has 

limited their training and exercise program. Study in US shows that during Covid-19 

conefinement, there was a significant decrease in self-reported participation time for strength 

training, endurance, and mobility, with the largest reduction coming from participation time in 

sport-specific activities among athletes (12). A disruptions in proper physical training for 

athletes can increased risk of future injuries when athletes return to play (13).  

 

Table 2. Athletes muscle mass and fat percentage 

Sport 

Muscle mass 

n=23 

Fat percentage 

n=23 

Low Normal High Acceptable Athlete Fitness Obesity  

Hand ball (n=4) 0 3 1 3 1 0 0 

Indoor 

volleyball (n=4) 
0 4 0 3 0 1 0 

3 on 3 0 4 0 3 0 0 1 
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Sport 

Muscle mass 

n=23 

Fat percentage 

n=23 

Low Normal High Acceptable Athlete Fitness Obesity  

basketball (n=4) 

Fencing (n=2) 0 1 1 0 1 1 0 

Athletic (n=2) 0 2 0 0 0 1 1 

Softball (n=3) 0 3 0 2 0 0 1 

Wrestling (n=2) 1 1 0 1 0 0 1 

Body building 

(n=1) 
1 0 0 1 0 0 0 

Boxing (n=1) 1 0 0 1 0 0 0 

Total n (%) 3(13.0) 18(78.3) 2(8.7) 14(60.9) 2(8.7) 3(13.0) 4(17.4) 

 

Energy Expenditure and Nutrition Intake 

Total energy expenditure (TEE) is consist of  the energy costs of the processes essential 

for life (basal metabolic rate (BMR), 60–80% of TEE), of the energy expended in order to 

digest, absorb, and convert food (diet-induced thermogenesis, ~10%), and the energy expended 

during physical activities (activity energy expenditure, ~15–30% (14). Athlete's nutrient intake 

is the total amount of nutrients consumed during the day, match preparation and post-match 

recovery. Imbalance energy intake that comes from daily food consumption, can affect body 

mass, body composition and function of athletes, and reduce performance (3). The energy and 

nutritional adequacy level of athletes in this study was carried out using the 24-hour Food 

Recall instrument, to determine the type, amount, and frequency of eating athletes. This activity 

requires data collection techniques through in-depth interviews to explore the athlete's eating 

habit. 

Energy expenditure data processing in Table 3 shows the athletes' daily TEE is 3189.52 

± 848.78 calories. During the training camp, the average athlete performs physical exercise in 

the morning and evening with a duration of 2-3 hours, but has different intensities. The average 

energy intake in all sports is 3303 ± 738 kcal, which shows that the amount of energy intake is 

higher than the athlete's energy needs. Similar result was shown in handball, wrestling, 

bodybuilding, softball, indoor volleyball, and basketball atheletes. Those athletes get a higher 

energy intake than they should. The excess energy intake of some athletes from these particular 

sports is caused by the high-carbohydrate diet consumed by athletes. Some atheletes were also 

encourage by their coaches to gain weight in order to support their performance. This 

missconcept understanding can lead to the high number of obesity cases in some athletes.  

Although consuming good carbohydrate sources as fuel that can increase performance before 

and during exercise, excess carbohydrate intake can cause increased fat storage (15). This 

increase in fat stores can affect the nutritional status of these athletes. Carbohydrates have an 

important role in the metabolic system of sports, especially in delaying fatigue, because 

carbohydrates contribute to energy reserves in the form of glycogen during recovery (16).  

Another contributing of the high energy intake in athletes is the habit of snacking fried 

foods, junk food,and sweet drinks. The number of athletes who have the habit of snacking on 

high-calorie foods shows the low awareness of athletes in eating healthy foods. Low awareness 

of athletes can be interpreted as low knowledge of athletes regarding food sources of nutrition. 

As it is known, nutritional intake is one of the factors that can affect athlete's performance (17). 

Another study shows that nutrition knowledge was positively correlated with fat free soft tissue 
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mass  (8). Excessive fat intake can leads to an excess of saturated fatty acids and cholesterol, 

which can affect their long term health and fitness (18).  

 

Table 3. Athletes Energy Adequacy  

Sports n TDEE (kkal)1 Energy intake 

(kkal) 

Energy adequacy 

(%) 

Handball      

Male  2 3885.4± 162.6 4443.5±154.9 114 

Female 2 2391.4± 210 4128.5±1183 172.6 

Indoor volleyball       

Male  2 2698.4±996.1 3046.5±277.9 113 

Female 2 4041.7±480.7 1231±910.8 30 

Basketball 3x3      

Male  2 4188.1±1164.8 2720.0±359.2 64.9 

Female 2 2763.2 ±422.6 3095.5±65.8 73.9 

Softball     

Male  - - - - 

Female 1 2200.6 3165 143.8 

Wrestling     

Male  - - - - 

Female 1 2508.2 2792 111.3 

Body building     

Male  1 3198 6005 187.7 

Female - - - - 

Mean ± SD 3189.52 ± 848.78 3303±738 67.4 

 
1: Total Daily Energy Expenditure (TDEE) 

 

The nutritional status of athletes in this study was known to be poor. The number of 

athletes classified as obese is quite high, and most athletes have an unbalanced amount of 

energy intake with their daily energy expenditure. A program for assessing nutritional needs 

and nutritional assistance for athletes is urgently needed in order to assist them in training 

programs during the competition preparation period. Therefore, athletes' diet programs should 

be developed based on monitoring their energy expenditure levels to ensure that the 

recommended energy intake matches their actual energy needs. 

5. Conclusions  

The results showed that most athletes had a nutritional status of obesity due to restrictions 

on exercise activities during the Covid-19 pandemic. The level of nutritional adequacy of 

athletes is also known to exceed the amount of daily energy needs. An athlete nutrition 

assistance is needed based on the type of sport and individual needs. 
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