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Abstract 
 

Indoor handball is a high-intensity intermittent sport that places considerable 
physiological demands on adolescent athletes, making adequate diet quality and 
nutritional status critical for performance. This study aimed to analyze the 
correlation between diet quality and nutritional status with physical fitness 
among adolescent indoor handball athletes at Handball Lembang Club, West 
Bandung Regency, Indonesia. A cross-sectional observational design was 
employed with 32 athletes aged 16–18 years selected through total sampling. 
Diet quality was assessed using the Diet Quality Index-International (DQI-I) 
derived from a Semi-Quantitative Food Frequency Questionnaire (SQ-FFQ), 
while nutritional status was determined by body mass index-for-age (BMI/A) 
using WHO AnthroPlus software. Physical fitness was measured using the 
Indonesian Physical Fitness Test (TKJI) for ages 16–19 years. Data were 
analyzed using Spearman rank correlation. Results showed that the majority of 
athletes (68.8%) had good diet quality with a mean DQI-I score of 62.2 ± 7.32, 
while 63% demonstrated good physical fitness. A significant positive correlation 
was found between diet quality and physical fitness (r = 0.478; p = 0.006), and a 
significant negative correlation between nutritional status and physical fitness (r 
= −0.404; p = 0.022). These findings indicate that better diet quality is associated 
with higher physical fitness, while higher BMI/A (overweight and obesity) is 
associated with lower physical fitness. Regular monitoring of diet quality and 
nutritional status, along with targeted nutrition education, is recommended to 
optimize athletic performance in adolescent handball players. 
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1. INTRODUCTION 

Indoor handball is a team sport characterized by high-intensity intermittent activity involving sprinting, 
jumping, rapid changes of direction, physical contact, and complex movement coordination during 
competition (Susanto, 2017). These characteristics require athletes to possess optimal physical capacities, 
including cardiorespiratory endurance, muscle strength, speed, agility, and adequate recovery ability to 
sustain performance during both training and competition. Consequently, meeting energy and nutritional 
requirements becomes a critical factor in supporting athlete performance and training adaptation (Povoas 
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et al., 2012; Ortega-Becerra et al., 2020). Nutritional adequacy in athletes should be evaluated not only in 
terms of total energy and nutrient intake but also through overall diet quality. 

Diet quality reflects the degree to which an individual's dietary patterns conform to balanced nutrition 
guidelines and indicates the adequacy, diversity, and balance of daily food consumption (Mardiana et al., 
2022). A high-quality diet may help fulfill macronutrient and micronutrient requirements to support energy 
metabolism, post-exercise recovery, immune function, and physiological adaptations resulting from 
intensive physical activity (Thomas et al., 2016; Amawi & Alkasasbeh, 2024). In adolescent athletes, 
nutritional adequacy is particularly critical as adolescence is a period of growth and development 
characterized by increased energy and nutrient requirements (Thomas et al., 2016). 

Dietary imbalances in adolescent athletes may lead to impaired growth, decreased sports performance, 
increased risk of fatigue, and impaired post-exercise recovery (Bryl et al., 2025). Several studies have 
reported that adolescent athletes remain at risk of poor diet quality due to irregular eating patterns, low 
fruit and vegetable consumption, and high intake of foods rich in sugar and fat (Purcell et al., 2013; Falak 
et al., 2025). A good-quality diet has been associated with more optimal nutritional status (Malina & 
Geithner, 2011). Good nutritional status in athletes has been linked to better physical work capacity, body 
composition, and recovery ability, whereas undernutrition or overnutrition has been associated with 
reduced muscle efficiency, increased fatigue, and impaired sports performance (Maughan & Burke, 2012; 
Toselli, 2021). 

Physical fitness is a key component of sports achievement as it reflects the body's ability to perform 
physical activity effectively without excessive fatigue (Yu et al., 2026). In handball athletes, physical 
fitness plays an important role in supporting playing performance during fast-paced and dynamic 
competitions. Research by Everett (2025) demonstrated that good diet quality is associated with improved 
aerobic capacity, muscle endurance, and athletic physical performance. Furthermore, optimal nutritional 
status has been associated with higher levels of physical fitness in adolescent athletes (Farsi, 2024). 

Despite the extensive literature examining the relationship between nutritional factors and sports 
performance and physical fitness, previous studies among Indonesian adolescent athletes have largely 
focused on specific nutrient intakes or other nutritional factors in sports such as badminton (Sahara et al., 
2019), basketball (Shofia et al., 2021; Nastiti & Firmansyah, 2023), and football. Meanwhile, studies 
involving handball athletes have predominantly examined physiological characteristics and match 
demands (Nikolaidis & Ingebrigtsen, 2013; Ortega-Becerra et al., 2020), rather than comprehensively 
investigating diet quality and nutritional status in relation to physical fitness. Therefore, research 
examining the correlation between diet quality and nutritional status with physical fitness specifically 
among adolescent handball athletes in Indonesia remains limited. This gap is particularly relevant because 
adolescent athletes are undergoing periods of rapid growth and development while simultaneously 
experiencing increased nutritional and physical demands associated with training and competition. 
Handball Lembang Club is one of the youth handball athlete development clubs in West Bandung Regency. 
Based on preliminary observations and interviews with coaches, systematic monitoring of athletes' diet 
quality and nutritional status had not been routinely conducted, leaving information regarding their 
nutritional and physical fitness conditions largely unavailable.  Therefore, this study was conducted to 
analyze the correlation between diet quality and nutritional status with physical fitness among adolescent 
indoor handball athletes at Handball Lembang Club. 

 
2. METHOD 

This study employed a quantitative observational design with a cross-sectional approach. The study was 
conducted from January to July 2024 at Handball Lembang Club, West Bandung Regency. The study 
population consisted of 40 registered indoor handball athletes, 8 were excluded from the final sample: 3 
athletes were excluded due to injury and 5 due to incomplete data/participation, resulting in a final sample 
of 32 athletes who met the inclusion and exclusion criteria. Inclusion criteria were: (1) indoor handball 
athletes aged 16–18 years; (2) regular training attendance of at least twice per week; (3) registered as active 
club members with adequate communication ability; and (4) willing to participate by signing informed 
consent and informed assent forms. Exclusion criteria included: (1) athletes sustaining injuries; (2) illness 
at the time of data collection; and (3) incomplete participation in the study or incomplete data. 

The independent variables were diet quality and nutritional status, while the dependent variable was 
physical fitness. Dietary intake data were collected using a Semi-Quantitative Food Frequency 
Questionnaire (SQ-FFQ), following standard dietary assessment methodologies (Gibson, 2005; Willett, 
2013) and referencing previous research on adolescent athletes in Indonesia that employed a similar 
combination of instruments (Sahara et al., 2019). The SQ-FFQ was used to assess dietary habits through 
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face-to-face interviews conducted by trained enumerators; they recorded the frequency 
(daily/weekly/monthly) and portion size of each food item with the aid of a food photo album, which were 
subsequently converted into grams for nutrient analysis. 

Food consumption data were analyzed using Microsoft Excel with nutrient composition data from the 
Indonesian Food Composition Table (TKPI) 2020, and fatty acid compositions referenced from the 
Singapore Food Composition System (FOCOS) and the United States Department of Agriculture (USDA) 
database. Diet quality was assessed using the Diet Quality Index-International (DQI-I) developed by Kim 
et al., (2003). The DQI-I comprises four main components: variety (0–20 points; overall food-group variety 
and protein-source variety), adequacy (0–40 points; vegetables, fruits, staple foods, dietary fiber, protein, 
iron, calcium, and vitamin C), moderation (0–30 points; total fat, saturated fat, cholesterol, sodium, and 
empty-calorie food), and overall balance (0–10 points; macronutrient ratio and fatty-acid ratio), with a 
maximum total score of 100. A higher DQI-I score indicates better diet quality. Diet quality was 
categorized as poor when the total score was ≤60 and good when the total score was >60 (Kim et al., 2003; 
Tur et al., 2005; Mariscal-Arcas et al., 2007). 

Nutritional status was determined based on body mass index-for-age (BMI/A). BMI/A z-scores were 
classified according to WHO growth reference standards for ages 5–19 years as severely thinness (<-3SD), 
thinness (-3 to <-2SD), normal (-2 to +1SD), overweight (>+1 to +2SD), and obese (>+2SD). 
Anthropometric measurements included body weight and height. Body weight was measured using a 
digital scale with a precision of 0.1 kg, while height was measured using a microtoise with a precision of 
0.1 cm. Age, weight, and height data were then analyzed using WHO AnthroPlus 2007 software to obtain 
BMI/A categories. Additionally, body fat percentage was measured using Bioelectrical Impedance 
Analysis (BIA) with an Omron Body Fat Analyzer HBF-375 as supplementary body composition data. 
Physical fitness was assessed using the Indonesian Physical Fitness Test (TKJI) for ages 16–19 years, 
consisting of five test components: 60-meter sprint, flexed-arm hang for 60 seconds, sit-ups for 60 seconds, 
vertical jump, and a 1,000-meter run for females and 1,200-meter run for males. Each test component was 
scored according to TKJI classification and summed to obtain the total physical fitness score. Physical 
fitness categories were: excellent (22–25), good (18–21), moderate (14–17), poor (10–13), and very poor 
(5–9) based on the official Indonesian Physical Fitness Test (TKJI) guideline for ages 16–19 years 
(Depdiknas, 1999).  

Data collection encompassed respondent characteristics, dietary intake, anthropometric measurements, and 
physical fitness data as the main study variables. Body fat percentage, measured using Bioelectrical 
Impedance Analysis (BIA), was collected as supplementary data to confirm body composition among 
athletes classified as overweight or obese based on BMI/A, and was not included as a variable in the 
primary correlation analysis. Data were collected through direct interviews and measurements by trained 
researchers and enumerators to minimize measurement bias. Statistical analysis was performed using 
SPSS. Univariate analysis was used to describe characteristics of respondents, diet quality, nutritional 
status, and physical fitness. Data normality was assessed using the Shapiro-Wilk test. As data were not 
normally distributed, bivariate analysis employed Spearman rank correlation to examine the correlations 
between diet quality and nutritional status with physical fitness. A p-value of <0.05 was considered 
statistically significant. Participation was entirely voluntary, and confidentiality was maintained by 
anonymizing all respondent data. Prior to data collection, written informed consent and informed assent 
were obtained from all participants and their parents or legal guardians.  
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3. RESULTS AND DISCUSSION 

Subject Characteristics 

Subject characteristics provide a social and physical description of the study participants. Characteristics 
examined in this study included sex, school grade, pocket money, age, body weight, and height. 

Table 1. Distribution of Subjects by Sex, School Grade, and Age  
Characteristic Total 

n % 
Sex   
    Male 18 56.3 
    Female 14 43.7 
School Grade   
    X 18 56.3 
    XI 6 18.8 
    XII 8 25.0 
Age (years)   
    16 21 65.6 
    17 9 28.1 
    18 2 6.3 

Data source: Primary data 

Subjects were adolescent indoor handball athletes aged 16–18 years coached at Handball Lembang Club. 
Of the 40 registered athletes, only 32 met the study criteria. Subjects were enrolled from various senior 
high schools in the Lembang area, West Bandung Regency. The majority were Grade X students (56.3%), 
while the smallest proportion were Grade XI students (18.8%). Subjects ranged in age from 16 to 18 years, 
with the largest proportion aged 16 years (65.6%) and the smallest aged 18 years (6.3%). This age range 
falls within the middle adolescence phase (14–18 years) (Berge et al., 2014). Regarding pocket money, 
body weight, and height characteristics (Table 2), daily pocket money ranged from IDR 15,000 to IDR 
55,000 and was used by athletes for food, beverages, and transportation. The mean body weight was 58.2 
kg and mean height was 161.4 cm. 

Table 2. Distribution of Subjects by Pocket Money, Body Weight, and Height 
Variable Min Max Mean ± SD 

Pocket Money (IDR) 15.000 55.000 31.062.5±10.166.2 
Body Weight (kg) 44.7 102 58.2±12.4 
Height (cm) 144.6 175.6 161.4±7.4 

Data source: Primary data 

Nutritional Status 

Nutritional status reflects the state of health resulting from the balance between nutritional requirements 
and nutrient intake. Adequate energy and nutrient availability as reflected by measured physical fitness 
can determine an individual's nutritional status (Fernández-Lázaro & Seco-Calvo. 2023). Good nutritional 
status in adolescent athletes supports growth processes and enhances sports achievement. Nutritional status 
was assessed using BMI/A. Table 3 shows that the majority of subjects had normal nutritional status (n = 
26; 81.3%). while 15.6% (n = 5) were classified as overweight and 3.1% (n = 1) as obese. consistent with 
findings Shofia et al.. (2021) in which most adolescent athletes had normal BMI/A. For subjects classified 
as overweight or obese. body fat percentage was additionally measured to provide descriptive. supporting 
data for interpreting the elevated BMI/A classification.  

Table 3. Distribution of Athletes' Nutritional Status 
Nutritional Status n % 

Normal 26 81.3 
Overweight 5 15.6 

Obese 1 3.1 
Total 32 100.0 

Data source: Primary data 



77 
 

Based on body fat percentage measurements. subjects with overweight and obese nutritional status were 
found to have overfat and obese body fat categories (Table 4). consistent with findings by Nastiti & 
Firmansyah (2023) stating that athlete body fat percentage should remain within a normal range. Therefore. 
athletes classified as overweight or obese tended to have excess body fat percentage. 
Table 4. Body Fat Percentage of Subjects with Overweight and Obese Nutritional Status  

Subject BMI/A z-score Nutritional 
Status Category 

Body Fat (%) Body Fat 
Category 

205 3.33 Obese 35.5 Obese 
210 1.70 Overweight 21.0 Overfat 
113 1.56 Overweight 21.1 Overfat 
119 1.60 Overweight 21.2 Overfat 
121 1.84 Overweight 22.4 Overfat 
227 1.58 Overweight 22.7 Overfat 

Data source: Primary data 

Diet Quality 

Diet quality is an assessment of dietary intake quality that reflects an individual's eating patterns. Diet 
quality was assessed using the Diet Quality Index-International (DQI-I) obtained through the Semi-
Quantitative Food Frequency Questionnaire (SQ-FFQ) method. The distribution of subjects by diet quality 
category is shown in table 5. 

Table 5. Distribution of Athletes' Diet Quality 

Diet Quality n % 
Good 22 68.75 
Poor 10 31.25 
Total 32 100 

Data source: Primary data 

Table 5 shows that 68.8% (n = 22) of subjects had good diet quality and 31.3% (n = 10) had poor diet 
quality. with female subjects demonstrating a higher proportion of good diet quality than males. This is 
consistent with findings by Colillas-Malet et al.. (2024) who reported that female adolescents exhibit 
healthier eating behaviors and pay greater attention to health factors in food selection compared to male 
adolescents. Female adolescents more frequently regulate their dietary patterns to maintain an ideal body 
shape. making them more selective in food choices (Hamaliyah & Dewi. 2024). Furthermore. female 
adolescents consistently consume fruits and vegetables more frequently than their male counterparts. while 
male adolescents tend to prefer fast food. sweetened beverages. and high-fat foods. which diminish overall 
diet quality (Sisay et al.. 2024). DQI-I component scores are presented in Table 6. 

 
Table 6 . DQI-I Component Scores of Study Subjects 

Component Min Max Mean ± SD 
Variety 

Overall food group variety 9 15 12.4 ± 1.98 
Protein source variety 1 5 3.8 ± 1.12 
Total variety   16.2 ± 3.10 

Adequacy 
Vegetables 3 5 3.8 ± 1.11 
Fruits 1 5 3.5 ± 1.02 
Staple foods 0 3 1.2 ± 0.63 
Dietary fiber 3 5 4.1 ± 1.01 
Protein 3 5 4.3 ± 0.98 
Iron 5 5 5.0 ± 0.00 
Calcium 1 5 3.0 ± 0.51 
Vitamin C 3 5 4.9 ± 0.35 
Total adequacy   29.7 ± 5.50 

Moderation 
Total fat 0 6 3.5 ± 2.03 
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Component Min Max Mean ± SD 
Variety 

Saturated fat 0 6 3.2 ± 2.40 
Cholesterol 0 6 4.0 ± 2.71 
Sodium 0 6 0.4 ± 1.48 
Empty calorie food 0 6 1.6 ± 2.28 
Total moderation   15.7 ± 11.14 

Overall Balance 
Macronutrient ratio 0 6 3.1 ± 2.27 
Fatty acid ratio 0 4 0.6 ± 1.29 
Total overall balance   3.7 ± 3.56 
DQI-I Total   62.2 ± 7.32 

Data source: Primary data 

The mean total DQI-I score of 62.2 ± 7.32 out of a maximum of 100 falls within the 'good' diet quality 
category based on the cut-off applied in this study (>60). although the score is only marginally above this 
threshold. indicating that several components particularly moderation and overall balance still require 
improvement. The total variety score of 16.2 indicated that most subjects consumed various food groups 
including vegetables. fruits. and protein sources. although staple food variety remained limited. This 
limitation suggests that most subjects remained dependent on rice as their primary carbohydrate source. 
Food diversity is an important indicator of diet quality as it enhances both macronutrient and micronutrient 
adequacy. Recent research has demonstrated that greater food diversity is associated with better vitamin 
and mineral sufficiency and overall diet quality in adolescents (Russo et al.. 2023; Jenkins et al.. 2023). 
The adequate protein source variety observed in this study indicates that subjects obtained protein from 
both animal and plant sources. Diversification of protein sources is important because each food source 
provides different amino acid profiles. vitamins. minerals. and bioactive components that can optimally 
support adolescent growth and health (Rao & Poonia. 2023). 

Regarding adequacy. Table 4 shows that scores for staple food adequacy were low. while iron and vitamin 
C adequacy scores were relatively high. The low staple food score was likely attributable to limited variety 
in complex carbohydrate sources. as most subjects consumed rice daily without meeting DQI-I 
recommendations for carbohydrate source diversity. This pattern is consistent with studies of adolescents 
in Asia. which generally show that dietary patterns lack diversity and are dominated by a single staple food 
(Ochola & Masibo. 2014). Despite this. scores for vegetables. fruits. dietary fiber. protein. iron. and 
vitamin C were relatively high. suggesting that most subjects consumed important micronutrient-rich 
foods. Regular fruit and vegetable consumption has been associated with higher diet quality and reduced 
risk of chronic diseases in adulthood (Aune et al.. 2017; Russo et al.. 2023). 

The very low sodium moderation score indicated that most subjects had high sodium intake. likely derived 
from processed and ultra-processed foods such as instant noodles. bread. and biscuits frequently consumed 
by adolescents. This consumption pattern is consistent with global trends showing increased ultra-
processed food consumption among adolescents. Recent studies found that ultra-processed food 
consumption correlates with high sodium. added sugar. and saturated fat intake and reduces overall diet 
quality (Lane et al.. 2024). The low empty calorie food score similarly reflects high energy contributions 
from nutrient-poor foods such as biscuits. sugar. margarine. and instant beverages. This finding warrants 
attention as consumption of ultra-processed foods (UPFs) has been associated with increased risk of 
numerous non-communicable diseases. including obesity. metabolic syndrome. hypertension. type 2 
diabetes mellitus. cardiovascular disease. cancer. depression. functional gastrointestinal disorders. asthma. 
frailty. and all-cause mortality. The underlying mechanisms include high sugar. fat. salt. and energy 
content. low fiber and micronutrient content. and the presence of food additives and processing by-products 
that can induce inflammation and metabolic dysfunction (Chen et al.. 2020). 

The overall balance score of 3.7 indicates that macronutrient distribution and fatty acid balance among 
subjects remained suboptimal. likely due to high consumption of processed foods and limited food source 
variety. Imbalanced dietary patterns may result in excessive saturated fat intake and inadequate unsaturated 
fatty acid intake. which is important for cardiometabolic health (Lichtenstein et al.. 2021). In adolescent 
athletes. the balance of carbohydrate. protein. and fat intake is critical because it influences energy 
availability. recovery. body composition. and physical performance (Desbrow et al.. 2014; Thomas et al.. 
2016). 
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Physical Fitness 

Physical fitness is defined as the body's ability to perform daily activities effectively without excessive 
fatigue while retaining energy reserves for additional activities (Bull et al.. 2020). It is an important 
component of sports performance as it reflects the capacity of the cardiovascular. respiratory. 
neuromuscular. and metabolic systems to optimally support physical activity. Athletes with higher physical 
fitness levels tend to sustain training and competition intensity for longer periods compared to those with 
lower fitness levels (Guthold et al.. 2019). Therefore. physical fitness is one of the primary determinants 
of sports performance and achievement. The distribution of subjects' physical fitness is presented in table 
7. 

Table 7. Distribution of Athletes' Physical Fitness 

Physical Fitness Level n % 
Excellent 0 0.0 

Good 20 62.5 
Moderate 11 34.4 

Poor 1 3.1 
Very poor 0 0.0 

Total 32 100.0 
Data source: Primary data 

Table 7 illustrates the distribution of subjects according to their physical fitness level. The majority of 
subjects were classified as having a good level of physical fitness (62.5%; n = 20). followed by a moderate 
level (34.4%; n = 11). Only 3.1% (n = 1) of the subjects were categorized as having a poor level of physical 
fitness. while none were classified as having excellent or very poor fitness levels. Prior to correlation 
analysis. the physical fitness score had a median of 18 (IQR: 16–19). This finding indicates that the 
majority of subjects had a relatively favorable level of physical fitness. The result is consistent withs 
Jatmiko & Syaukani (2023). who reported that the majority of adolescent athletes had a good level of 
physical fitness. The high proportion of athletes with good physical fitness in this study indicates that most 
subjects possessed adequate physiological capacity to support training and competition activities. Good 
physical fitness is generally achieved through a combination of structured training. adequate training 
frequency. optimal recovery. and nutritional intake meeting athletes' requirements (Thomas et al.. 2016). 

Good physical fitness plays an important role in sustaining sports performance as it is closely related to 
the body's ability to generate energy. transport oxygen to tissues. and accelerate recovery after physical 
activity. Athletes with higher fitness levels exhibit better cardiovascular and respiratory system efficiency. 
enabling improved oxygen transport and utilization to muscle tissues. These conditions allow athletes to 
sustain training intensity for longer periods. enhance aerobic endurance. and delay fatigue during 
competition (Mazaheri et al.. 2021). 

Correlation Between Diet Quality and Physical Fitness 

Optimal performance during training and competition is greatly influenced by the adequacy and quality of 
daily nutritional intake. Diet quality is an indicator that reflects the extent to which an individual's dietary 
patterns align with nutritional recommendations and are capable of meeting nutritional requirements to 
support health and physiological function. In athletes. good diet quality plays an important role in 
providing energy. maintaining metabolic function. supporting training adaptation. accelerating recovery. 
and enhancing physical work capacity and sports performance (ACSM. 2016). 
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p-value = 0.006; r = 0.478 

Figure 1. Correlation Between Diet Quality and Physical Fitness  

Spearman correlation analysis revealed a significant correlation between diet quality and physical fitness 
among indoor handball athletes at Handball Lembang Club (p = 0.006) with a moderate correlation strength 
(r = 0.478). These results indicate that higher diet quality scores are associated with better physical fitness 
levels. This finding is consistent with numerous studies demonstrating that better diet quality is associated 
with higher cardiorespiratory capacity. endurance. and physical performance in adolescent athletes (Howe 
et al.. 2015; Sahara et al.. 2019). Good diet quality is generally characterized by adequate consumption of 
complex carbohydrates. high-quality protein. healthy fats. vitamins. and minerals. Carbohydrates serve as 
the primary energy source during moderate-to-high intensity physical activity. while protein is essential 
for muscle tissue repair and adaptation following training. Micronutrients such as iron. vitamin C. vitamin 
D. calcium. and magnesium contribute to oxygen transport. muscle contraction. energy metabolism. and 
bone health maintenance. all of which are necessary to support athletes' physical fitness (Maughan & 
Burke. 2012). In this study. athletes with better diet quality tended to have higher fitness levels. Which 
may be associated with more adequate nutrient intake supporting physiological adaptation to training. 
Conversely. poor diet quality may cause energy deficits and specific nutrient deficiencies that ultimately 
reduce aerobic capacity. accelerate fatigue onset. and impair post-exercise recovery (Howe et al.. 2015). 

Additionally. DQI-I scores in this study revealed that sodium intake. empty calorie food consumption. and 
nutrient balance were the components most in need of improvement. These components may affect energy 
metabolism efficiency and overall health quality. High consumption of ultra-processed foods rich in 
sodium. added sugar. and saturated fat has been associated with reduced diet quality and physical 
performance in adolescents (Lane et al.. 2024). Therefore. improving diet quality through diverse food 
consumption. adequate intake of fruits. vegetables. and high-quality protein sources. and limiting ultra-
processed food consumption represents an important strategy for enhancing athletes' physical fitness. 
Overall. the results of this study indicate that diet quality is associated with athletes' physical fitness. and 
that better dietary practices tend to be linked with a greater likelihood for athletes to achieve optimal 
physical condition. Given the cross-sectional design of this study. these findings should be interpreted as 
an association rather than evidence that diet quality determines or causes improvements in physical fitness. 

Correlation Between Nutritional Status and Physical Fitness 

Analysis revealed a significant correlation between nutritional status and physical fitness among indoor 
handball athletes at Handball Lembang Club (p = 0.022) with a negative correlation direction and moderate 
correlation strength (r = −0.404). These results indicate that a higher BMI-for-age (BMI/U) z-score is 
associated with a lower physical fitness score among the subjects in this study. This finding is consistent 
with research demonstrating that increased body mass index is associated with reduced aerobic capacity. 
cardiorespiratory endurance. and physical performance in athletes (Bhattachar et al.. 2023). A higher BMI-
for-age (BMI/U) z-score generally reflects prolonged positive energy balance. leading to increased body 
fat stores. which may reduce movement efficiency and increase physiological workload during physical 
activity (García-Hermoso et al.. 2020).
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p-value = 0.022; r= -0.404 

Figure 2. Correlation Between Nutritional Status and Physical Fitness  

This finding is also consistent with studies by Nikolaidis (2013) and Nikolaidis & Ingebrigtsen (2013). 
which showed that increased body mass index and body fat accumulation are associated with reduced 
aerobic capacity. cardiorespiratory endurance. and physical performance in athletes. Excess body fat stores 
may reduce the body's ability to efficiently utilize oxygen during physical activity. Adipose tissue does not 
directly contribute to force production but adds to total body mass that must be moved during sports 
activity. Consequently. athletes require greater energy to produce the same movement compared to athletes 
with more ideal body composition (Guthold et al.. 2019). resulting in increased energy expenditure. 
accelerated fatigue. and reduced performance during training and competition. Beyond increasing 
mechanical body load. excess body fat may also affect cardiorespiratory function. Individuals with high 
body fat percentages tend to have lower relative aerobic capacity because maximum oxygen consumption 
(VO₂max) is calculated per unit body weight. As body fat proportion increases. relative VO₂max tends to 
decline. reducing the body's capacity to supply oxygen to muscles during physical activity (ACSM. 2016). 

In handball athletes. optimal physical condition is critically important as the sport demands a combination 
of endurance. speed. agility. strength. and the ability to perform high-intensity intermittent activities. 
Athletes with normal nutritional status and more ideal body composition generally exhibit better movement 
efficiency and can sustain performance for longer periods compared to overweight or obese athletes 
(Povoas et al. 2012). Nevertheless. nutritional status is not the sole determinant of physical fitness. Training 
frequency. training intensity. sleep quality. recovery. hydration. and diet quality also contribute to an 
athlete's level of physical fitness. Therefore. efforts to improve physical fitness must be conducted 
comprehensively through optimal nutritional status management. high-quality dietary practices. and 
structured. sustained training programs. 

This study has several limitations. The cross-sectional design precludes causal inferences regarding the 
correlations between diet quality. nutritional status. and physical fitness. Additionally. diet quality 
assessment using SQ-FFQ may introduce recall bias due to reliance on respondents' ability to recall food 
consumption patterns. The study also did not account for several factors that may influence physical 
fitness. including training frequency and intensity. sleep quality. hydration status. and biological 
maturation level. Future research is recommended to employ longitudinal designs while incorporating 
these factors to achieve a more comprehensive understanding of these correlations. 

4. CONCLUSION 

This study demonstrated significant correlations between diet quality and nutritional status with physical 
fitness among adolescent indoor handball athletes at Handball Lembang Club. Diet quality showed a 
positive correlation with physical fitness. indicating that better athlete diet quality is associated with better 
physical fitness levels. Conversely. nutritional status showed a negative correlation with physical fitness. 
indicating that progression toward overweight and obese nutritional status tends to be accompanied by 
declining physical fitness. These findings suggest that diet quality and nutritional status are factors 
associated with physical fitness in adolescent handball athletes. Based on these results. coaches. athletes. 
and club management are recommended to conduct regular monitoring of diet quality and nutritional 
status. and to implement nutrition education focused on improving dietary quality. reducing ultra-
processed food consumption. and maintaining optimal body composition to support physical fitness and 
sports performance. 
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