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Abstract 

Aim: Sleep quality is vital for recovery and performance in elite sports. This study investigated the 

associations between body composition, diet quality, and sleep quality in professional athletes within the 

context of biological rhythms. 

Method: In this cross-sectional study of 89 professional athletes (football, volleyball, basketball), body 

composition was determined via the Jackson-Pollock 7-site skinfold method. Diet quality and sleep quality 

were assessed using the Healthy Eating Index-2015 (HEI-2015) and Pittsburgh Sleep Quality Index (PSQI), 

respectively.  

Results: Most athletes (83.2%) had moderate diet quality and 94.4% reported good sleep quality. No 

significant association was found between overall diet quality and sleep quality (p=0.723). However, athletes 

with poor sleep quality had significantly higher body fat percentages (p=0.003). Diet quality significantly 

differed by training duration (p<0.05) and nutrition knowledge (p=0.034). Sleep quality was significantly 

associated with smoking and sleep-support supplement use (p<0.05). A weak but significant positive 

correlation existed between PSQI scores and body fat percentage (r=0.293, p<0.05).  

Conclusion: Overall diet quality was not directly associated with sleep quality among professional athletes. 

However, sleep quality was significantly related to body fat percentage as well as several training and lifestyle 

characteristics. These findings highlight the importance of addressing sleep quality and body composition 

together when developing nutrition and lifestyle strategies aimed at improving recovery and performance in 

elite athletes. 
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Profesyonel Sporcularda Diyet Kalitesi ve Vücut Kompozisyonunun Uyku Kalitesi ile 

İlişkisi: Kesitsel Bir Çalışma 

Öz 

Amaç: Uyku kalitesi, elit sporlarda iyileşme ve performans için hayati öneme sahiptir. Bu çalışma, biyolojik 

ritimler bağlamında profesyonel sporcularda vücut kompozisyonu, beslenme kalitesi ve uyku kalitesi 

arasındaki ilişkileri araştırmıştır. 

Yöntem: 89 profesyonel sporcunun (futbol, voleybol, basketbol) katıldığı bu kesitsel çalışmada, vücut 

kompozisyonu Jackson-Pollock 7 bölgeli deri kıvrımı yöntemiyle belirlenmiştir. Beslenme kalitesi ve uyku 

kalitesi sırasıyla Sağlıklı Beslenme Endeksi-2015 (HEI-2015) ve Pittsburgh Uyku Kalitesi Endeksi (PSQI) 

kullanılarak değerlendirilmiştir. İstatistiksel güç (1-β) 0,99'dur. 

Bulgular: Sporcuların çoğu (%83,2) orta düzeyde beslenme kalitesine sahipken, %94,4'ü iyi uyku kalitesine 

sahip olduğunu bildirmiştir. Genel beslenme kalitesi ile uyku kalitesi arasında anlamlı bir ilişki 

bulunmamıştır (p=0,723). Bununla birlikte, uyku kalitesi düşük olan sporcuların vücut yağ yüzdeleri anlamlı 

derecede daha yüksek bulunmuştur (p=0,003). Diyet kalitesi, antrenman süresi ve beslenme bilgisi (p<0,05) 

ile anlamlı derecede farklılık göstermiştir. Uyku kalitesi, sigara içme ve uyku destekleyici takviye kullanımı 

ile anlamlı derecede ilişkili olarak bulunmuştur (p<0,05). PSQI puanları ile vücut yağ yüzdesi arasında zayıf 

ancak anlamlı pozitif bir korelasyon gösterilmiştir (r=0,293, p<0,05). 

Sonuç: Genel olarak diyet kalitesi profesyonel sporcularda uyku kalitesi ile doğrudan ilişkili bulunmamıştır. 

Bununla birlikte, uyku kalitesi; vücut yağ yüzdesi ile bazı antrenman ve yaşam tarzı özellikleriyle anlamlı 

düzeyde ilişkili bulunmuştur. Bu bulgular, elit sporcularda performansın ve toparlanmanın optimize 

edilmesine yönelik müdahalelerde, beslenme yaklaşımının yanı sıra uyku kalitesi ve vücut 

kompozisyonunun birlikte değerlendirilmesinin önemini ortaya koymaktadır. 

Anahtar Sözcükler: Diyet kalitesi, vücut kompozisyonu, profesyonel sporcular, uyku kalitesi. 

 

Introduction 

Sleep is a vital physiological state characterized by reduced responsiveness to external 

stimuli. While the body remains metabolically active, behavioral activity is significantly 

reduced, making sleep an essential factor for overall health and well-being. Sleep 

duration can markedly influence sleep quality, which directly affects cognitive abilities, 

immune function, hormonal regulation, and energy expenditure. By supporting tissue 

repair, energy balance, and cognitive function, sleep provides the primary mechanism 

for daily recovery. Consequently, for professional athletes, obtaining adequate sleep is a 

crucial component of future athletic performance. Evidence shows that low levels of both 

quantity and quality of sleep have negative impacts on athletic performance; impaired 

decision-making abilities, increased risk of injury, as well as increased prevalence of 

mental health disorders such as depression and anxiety are all related to lack of adequate 

quality of sleep1–4. Evidence shows that low sleep quantity and poor sleep quality 

negatively impact athletic performance. Impaired decision-making abilities, increased 

injury risk, and a higher prevalence of mental health disorders—such as depression and 

anxiety—are all closely linked to a lack of adequate sleep quality. 
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Multiple factors influence sleep quality, including age, lifestyle behaviors, stress levels, 

and nutritional habits. There is increasing research that dietary intake and overall eating 

patterns play a significant role in shaping sleep quality. Diets high in carbohydrate 

content may decrease the time it takes to fall asleep, while protein-rich diet patterns may 

improve the quality of our sleep, whereas high-fat diets may result in less total sleep and 

poorer outcomes5–8. In addition, some nutrients and supplements, such as melatonin, 

magnesium, and tryptophan have been shown to improve sleep quality through the 

regulation of circadian rhythms and the production of neurotransmitters9,10. 

Beyond individual nutrients, diet quality represents a comprehensive indicator of how 

closely an individual’s overall dietary pattern aligns with established healthy eating 

guidelines. Individuals with a high-quality diet consume a well-balanced amount of 

macro- and micronutrients, which enhances immunity, limits detrimental oxidative 

stress, and improves metabolic regulation. In athletes, optimal diet quality is particularly 

critical, as it supports training adaptation, recovery processes, body composition 

management, and long-term performance sustainability11–13. Importantly, diet quality 

may indirectly influence sleep quality through its effects on body composition, energy 

availability, and metabolic health—factors that are closely linked to sleep regulation in 

athletic populations14,15. 

Body composition, particularly body fat percentage and fat-free mass, has increasingly 

been recognized as an important correlate of sleep quality in athletes. Evidence suggests 

that poor sleep is associated with higher body fat levels, disrupted hormonal regulation, 

and adverse metabolic outcomes, which may negatively affect recovery processes and 

athletic performance14,16. Conversely, adequate sleep duration and quality have been 

linked to more favorable body composition profiles, enhanced training adaptations, and 

improved recovery capacity4,17. 

Taken together, these findings highlight the need to examine sleep, diet quality, and body 

composition within an integrated framework when evaluating health and performance 

outcomes in professional athletes. Although sleep and nutrition have been extensively 

studied as independent determinants of athletic performance, research simultaneously 

examining diet quality and sleep quality in professional athletes remains limited. 

Moreover, existing findings regarding the effects of specific nutrients and dietary 

supplements on sleep outcomes are often inconsistent, highlighting the need for further 

evidence-based research1,9,18. Therefore, the present study aimed to investigate the 

relationship between diet quality and sleep quality in professional athletes while also 

considering associated anthropometric and body composition parameters. 

Material and Methods 

Study Design and Sample 

This descriptive, cross-sectional study was conducted between September 2023 and May 

2025 with professional athletes aged 18–65 years who were competing in first- and 

second-division volleyball, basketball, and football clubs in İzmir, Türkiye. The study was 

https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr


Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 30 (2026): 695-710. 

 

698 
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index. 
Web site: https://dergipark.org.tr/en/pub/igusabder  
Contact: igusabder@gelisim.edu.tr 

carried out through face-to-face interviews with athletes who voluntarily agreed to 

participate. 

The required sample size was calculated using G*Power software (v3.1.9.2) with a 95% 

confidence level, an effect size of 0.30, and a theoretical power of 0.80, resulting in a 

minimum sample size of 84 participants.  

Data Collection Instruments 

Study data were collected using three main instruments to comprehensively assess 

athletes’ demographic characteristics, dietary habits, sleep parameters, and body 

composition. 

Athlete Information Form: This form was used to obtain data on participants’ 

demographic characteristics, anthropometric measurements, sports history, subjective 

perceptions related to nutrition and sleep, and the use of sleep-support supplements. 

Anthropometric Measurements and Body Composition: Anthropometric 

measurements, including height, body weight, and body composition, were assessed 

using standardized procedures. Height was measured using a fixed stadiometer, and 

body weight was measured with a calibrated digital scale. Body composition was assessed 

using the seven-site skinfold thickness protocol developed by Jackson and Pollock19, 

which includes measurements at the chest, triceps, subscapular, midaxillary, suprailiac, 

abdomen, and thigh sites. 

Skinfold thickness measurements were obtained using a Harpenden skinfold caliper 

(British Indicators Ltd., UK). Three measurements were taken at each anatomical site, 

and the mean value was used for analysis. The sum of skinfold thicknesses and age were 

entered into sex-specific Jackson and Pollock equations to estimate body density 

(g/cm³)19. Body fat percentage was subsequently calculated from body density using the 

Siri conversion equation20. 

Pittsburgh Sleep Quality Index (PSQI): Sleep quality and sleep disturbances over 

the previous month were assessed using the Pittsburgh Sleep Quality Index (PSQI)21. The 

PSQI is a 19-item, four-point Likert-type scale comprising seven components: subjective 

sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, 

use of sleep medication, and daytime dysfunction. Eighteen items are included in 

scoring, while the 19th item is descriptive and not scored. The total PSQI score ranges 

from 0 to 21, with scores ≤5 indicating good sleep quality and scores >5 indicating poor 

sleep quality.  

Three-Day Food Record and Diet Quality (HEI-2015): Dietary intake was 

assessed using a prospective three-day food record, including two non-consecutive 

weekdays and one weekend day. To minimize recall and portion estimation bias, records 

were reviewed during face-to-face interviews using a photographic food atlas. Recorded 

food intakes and dietary supplements (e.g., protein powders, pre-workouts) were 
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analyzed using the Nutrition Information System (BEBİS, v8.2) to obtain daily energy 

and macro- and micronutrient intakes. 

Diet quality was evaluated using the Healthy Eating Index–2015 (HEI-2015), which 

assesses adherence to the 2015–2020 Dietary Guidelines for Americans across 13 

components (e.g., fruits, vegetables, whole grains, protein foods, fatty acids, sodium). 

Per standard HEI-2015 protocols, scoring was derived strictly from food and beverage 

intakes. Component scores were normalized per 1,000 kcal of energy intake, and each 

component was scored individually. Total HEI-2015 scores were categorized as low (0–

50), moderate (51–80), or high (81–100) diet quality22. 

Athletes’ energy and macronutrient intakes were evaluated according to the Nutrition 

and Athletic Performance guidelines23. Average ACSM recommendations were used as 

reference values. Individual intake adequacy was calculated as the percentage of actual 

intake relative to recommended intake and classified as <67% (insufficient), 67–133% 

(adequate), or >133% (excessive). 

To eliminate inter-observer variability, all anthropometric measurements were 

performed by a single trained researcher using standardized protocols, and three 

consecutive measurements were taken at each site to calculate a mean value. Dietary 

records were reviewed with participants to reduce recall bias. 

Ethical Statement 

Ethical approval for the study was obtained from the Tınaztepe University Clinical 

Research Ethics Committee (16/11/2023–2023/30). Written informed consent was 

obtained from all participants prior to data collection. 

Statistical Analysis 

Statistical analyses were performed using IBM SPSS Statistics version 27.0 (IBM Corp., 

Armonk, NY, USA). Descriptive statistics were presented as number (n), percentage (%), 

mean (x̄), standard deviation (SD), median, and interquartile range. Normality of data 

distribution was assessed using the Shapiro–Wilk test. 

For normally distributed variables, independent samples t-tests and one-way analysis of 

variance (ANOVA) were used. For non-normally distributed variables, the Kruskal–

Wallis H test was applied. Categorical variables were compared using Fisher’s exact test 

and the chi-square test. Pearson correlation analysis was conducted to examine 

associations between continuous variables. A p-value <0.05 was considered statistically 

significant. 

Results  

A total of 89 professional athletes participated in the study, of whom 61.8% were football 

players, 27.0% volleyball players, and 11.2% basketball players. Most participants were 
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male (73.0%).      Information regarding the general characteristics and anthropometric 

data of the athletes is given in Table 1. 

Table 1. Sociodemographic, anthropometric, lifestyle, and training characteristics of the 

athletes. 

Continuous Variables Mean ± SD 

Age (years) 20.57 ± 3.99 

Years of active sports participation (years) 11.07 ± 4.81 

Weekly training frequency (days/week) 5.88 ± 1.07 

Daily training duration (hours/day) 2.69 ± 0.78 

Body weight (kg) 72.67 ± 11.88 

Height (cm) 182.60 ± 8.82 

BMI (kg/m²) 21.7 ± 1.98 

Body fat percentage (%) 10.33 ± 3.99 

Body density (g/cm³) 1.07 ± 0.009 

Categorical Variables n % 

Sex 

Female 

Male 

 

24 

65 

 

27 

73 

Marital status 

Married 

Single 

 

9 

80 

 

10.1 

89.9 

Educational Level 

High school graduate 

University student 

University graduate 

 

57 

21 

11 

 

64 

23.6 

12.4 

Sport discipline 

Football 

Volleyball 

Basketball 

 

55 

24 

10 

 

61.8 

27 

11.2 

Use of sleep-support supplements 

Yes 

No 

 

15 

74 

 

16.9 

83.1 

Type of supplement used* 

Magnesium 

Melatonin 

 

12 

3 

 

80.0 

20.0 

Perceived relationship between nutrition and sleep quality** 

No opinion 

Closely related 

Not related 

 

 

16 

70 

3 

 

 

18.0 

78.7 

3.4 
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Sports nutrition knowledge** 

Yes 

No 

Insufficient 

 

49 

5 

35 

 

55.1 

5.6 

39.3 

Smoking status 

Never smoked 

Currently smoking 

Former smoker 

 

76 

4 

9 

 

85.4 

4.5 

10.1 

BMI: Body Mass Index * Evaluated among n = 15 ** Subjective assessments. 

The mean total diet quality score was 67.25±10.34. Based on diet quality classification, 

11.2% (n=10) of athletes had poor diet quality, 83.2% (n=74) moderate diet quality, and 

5.6% (n=5) good diet quality. 

The mean sleep quality score was 2.02 ± 1.19. Most athletes (94.4%, n = 84) were 

classified as having good sleep quality, while 5.6% (n = 5) had poor sleep quality. No 

significant association was observed between overall diet quality and sleep quality (p = 

0.723) (Table 2). 

Table 2. Association between diet quality and sleep quality. 

                                                                         Sleep Quality n (%)                                                  TEST 

  Good  Poor  

x2: 1.074 

p= 0.723 

 

Diet Quality n (%)                                        

Poor  10 (11.2) 0 (0.00) 

Moderate  69 (77.5) 5 (100.0) 

Good 5 (5.6) 0 (0.00) 

x2: Fisher's Exact Test 

Diet quality differed significantly according to weekly training duration (p = 0.001) and 

daily training duration (p = 0.010). Athletes with poor sleep quality had a significantly 

higher body fat percentage compared with those with good sleep quality (p = 0.003). In 

contrast, years of sports participation, body density, and daily training duration were 

significantly higher among athletes with good sleep quality (p < 0.05) (Table 3). 
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Table 3. Comparison of anthropometric and training characteristics according to diet 

quality and sleep quality. 

Diet Quality Sleep Quality 

Variable Poor Moderate  Good  TEST Good  Poor TEST 

BMI (kg/m²) 21.72±0.98 21.73±2.02 20.83±2.76 

F = 0.239; 

p = 0.792 

21.72±1.92 20.81±2.86 
t = 0.979; 

p = 0.330 

Body weight 

(kg) 
71.50(6.5) 71.0(12.25) 68.0(26.5) 

χ² =2.576;  

p = 0.276 

72.84±11.55 69.80±1.13 
t = 0.209; 

p = 0.835 

Body fat 

percentage (%) 
8.58(2.18) 9.26(5.70) 12.0(3.91) 

χ² =3.901;  

p = 0.142 

10.07±3.80 14.83±2.00 
t =−4.811; 

p = 0.003 

Body density 

(g/cm³) 
1.07(0.01) 1.07(0.01) 1.06(0.01) 

χ² =2.204;  

p = 0.332 

1.07±0.009 1.06±0.004 

t =4.862;  

p = 0.003 

Years of sports 

participation 

(years) 

10.0(1.25) 10.0(4.25) 11.0(11.0) 

χ² =1.869;  

p = 0.393 

11.26±4.80 8.00 ± 1.73 

t =3.470;  

p = 0.008 

Weekly training 

(days/week) 
5.0(1.25)ᵇ 6.0(2.0)ᵇ 7.0(4.0)ᵃ 

χ²=14.113; 

p =0.001 
5.85± 1.07 6.40 ± 0.89 

t 

=−1.302; 

 p = 0.253 

Daily training 

duration 

(hours/day) 

2.0(0.25)ᵇ 2.0(1.0)ᵇ 3.00(1.0)ᵃ 

χ² =9.179; 

 p = 0.010 

3.40± 0.89 2.65 ± 0.76 

t = 

−2.090;  

p = 0.040 

Sport discipline (n) 

Football 10  45  0  

x2: 14.911 

p=0.005 

54 1 

x2: 7.621 

p=0.022 

Volleyball 0  20 4 20 4 

Basketball 0 9 1 10 0 

BMI: Body Mass Index; t: Independent samples t-test; x2: Chi-squared test;  χ²: Kruskal–

Wallis test; F: One-way ANOVA. ᵃᵇ Different superscript letters indicate significant 

differences between groups. Values are expressed as Median (IQR) for Diet Quality 

groups and Mean ± SD for Sleep Quality groups. 

When energy and macronutrient intakes were compared according to diet and sleep 

quality, protein and fat intake differed significantly across diet quality categories (p < 

0.05), whereas no significant differences were observed according to sleep quality (p > 

0.05) (Table 4). 
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Table 4. Distribution of energy and macronutrient adequacy according to diet quality 

and sleep quality. 

Variables Diet Quality n (%) TEST Sleep Quality n (%) TEST  

Poor Moderate Good  Good Poor  

Energy  Insufficient 6 (60.0) 33 (44.6) 1 (20.0) x2: 2.181 

p= 0.337 

39 (80.0) 1 (20.0) x2:1.333 

p=0.248 Adequate 4 (40.0) 41 (55.4) 4 (80.0) 45 (53.6) 4 (80.0) 

Excessive 0 (0.00) 0 (0.00) 0 (0.00)  0 (0.00) 0 (0.00) 

Protein  Insufficient 3 (30.0) 5 (6.8) 0 (0.00)                                                            x2:10.911 

p= 0.028 

8 (9.5) 0 (0.00) x2:0.562 

p=0.755 Adequate 5 (50.0) 55 (74.3) 2 (40.0) 58 (69.0) 4 (80.0) 

Excessive 2 (20.0) 14 (18.9) 3 (60.0) 18 (21.4) 1 (20.0) 

Fat Insufficient 2 (20.0) 4 (5.4) 1 (20.0) x2:19.013 

p= 0.001 

7 (8.3) 0 (0.00) x2:0.454 

p=0.797 Adequate 8 (80.0) 57 (77.0) 0 (0.00) 61 (72.6) 4 (80.0) 

Excessive 0 (0.00) 13 (17.6) 4 (80.0) 16 (19.0) 1 (20.0) 

Carbohydrate Insufficient 10 (100.0) 72 (97.3) 5 (100.0) x2: 0.415 

p= 0.813 

82 (97.6) 5(100.0) x2:0.122 

p=0.727 Adequate 0 (0.00) 2 (2.7) 0 (0.00) 2 (2.4) 0 (0.00) 

Excessive 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 

x2: Pearson's chi-squared test 

Diet quality differed significantly according to self-reported nutrition knowledge 

(p=0.034) and the use of sleep-support supplements (p=0.014). Regarding sleep quality, 

significant differences were observed according to smoking status (p=0.017) and the use 

of sleep-support supplements (p=0.041). 

Correlation analyses revealed a weak but significant positive association between sleep 

quality score and body fat percentage (r=0.293, p<0.05). Body mass index was negatively 

associated with body fat percentage (r= –0.125, p<0.05), while body density showed a 

strong negative correlation with body fat percentage (r= –0.979, p<0.05) (Table 5). 
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Table 5. Correlations between anthropometric characteristics, sleep quality, and diet 

quality. 

 Sleep 

Quality 

Diet 

Quality 

Body 

Weight  

BMI Body Fat 

Percentage 

Body 

Density  

Sleep Quality 1      

Diet Quality -0.082 1     

Body Weight -0.067 0.068 1    

BMI -0.114 0.024 0.817* 1   

Body Fat 

Percentage 

0.293* 0.061 -0.205 -

0.125 

1  

Body Density -0.294* -0.038 0.230* 0.156 -0.979* 1 

BMI: Body Mass Index * p<0,05 Pearson correlation 

Discussion 

This study examined the associations between diet quality, sleep quality, and body 

composition in professional athletes. The results from this research revealed several 

relevant findings related to sleep, nutrition and body composition as interacting 

elements of professional athletes. Although there was no direct correlation between diet 

quality and sleep quality, both factors were strongly related to a few factors, therefore 

indicating that many different factors may exist that affect the level of sleep quality found 

in athletes rather than a single determinant. 

While athletes in the present study exhibited predominantly moderate diet quality and 

adequate sleep quality, no statistically significant relationship was found between diet 

quality and sleep quality. This outcome aligns with previous literature reporting variable 

and inconsistent findings regarding the overall impact of dietary patterns on sleep 

parameters in athletic populations9,15. One explanation for this lack of significant 

relationships may be attributed to the existence of well-structured routines, scheduled 

training, and recovery protocols that most professional athletes maintain, which help 

alleviate many of the adverse consequences associated with an individual having a 

suboptimal dietary pattern on his/her sleep. In addition, the relatively small number of 

individuals who exhibited low-quality sleep may limit the insight into the amount of 

strength of association that exists in this cohort. Moreover, the HEI-2015 may not fully 

reflect traditional Aegean/ Mediterranean dietary patterns (e.g., olive oil and fresh 

greens), representing a potential cultural measurement constraint in this cohort. 

Athletes in the 'Good' dietary quality group exhibited a higher weekly training frequency 

and longer daily training duration than those in the 'Poor' group. These findings suggest 

that greater athletic dedication and overall training volume are positively associated with 

superior dietary adherence. 
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The results suggest that athletes who train more intensively tend to be more 

knowledgeable about nutrition and have stronger commitment to nutrition when using 

sports-orientated methods. As a result of the increased energy demands placed on them, 

as well as their need to recover quickly and keep their body composition stable, these 

athletes may give special consideration to adequate nutrition. The findings are consistent 

with previous research, which has shown an association between training volume and 

diet quality in elite level athletes11,12. In addition, the differences in protein and fat intake 

according to diet quality categories support the idea that higher diet quality means that 

macronutrients are more evenly distributed, which is an integral part of the athlete-

specific nutrition guidelines6,8. Also, over 97% of the athletes were classified as having 

insufficient carbohydrate intake based on the ACSM guidelines. In athletic populations, 

such high rates of insufficient intake are frequently attributed to behavioral patterns, 

including regular meal skipping or inadequate fueling timing around training sessions. 

Additionally, methodological constraints of self-reported dietary intake tools, along with 

periodized sports training timing, contributed to this finding16,23. Additionally, sleep 

quality has been found to be significantly related to several measures of body 

composition. Athletes with poor sleep quality have a greater percentage of body fat, while 

those with good sleep quality have more body density and a longer duration of training 

experience. While metabolic and hormonal pathways—such as alterations in leptin, 

ghrelin, cortisol, and growth hormone—are often implicated in fat metabolism and 

recovery14,17 , the cross-sectional nature of our study design precludes establishing a 

definitive causal direction. It is equally plausible that higher body adiposity negatively 

impacts sleep architecture through mechanisms such as low-grade systemic 

inflammation or subclinical sleep-disordered breathing. Therefore, this association 

should be interpreted as bidirectional, where poor sleep quality and elevated body fat 

may mutually reinforce each other. Higher levels of training experience and greater body 

density in athletes who obtain adequate amounts of restful sleep suggest that they have 

more efficient recovery processes as well as have adapted more effectively to the training 

stressor over a period which was also documented in the findings of previous research 

reviews4. 

Current correlation analysis demonstrated a positive association, with a weak level of 

significance, between the athletes' sleep quality scores and body fat percentages. On the 

surface, this may seem illogical but there are plausible explanations for this finding. It is 

likely that the correlation between sleep quality score and body fat percentage reflects 

the directionality of how we have rated sleep quality on this scale. That is, the higher the 

sleep quality score indicates poorer sleeping habits. Therefore, if a higher sleep quality 

score (indicating that the athlete did not sleep well) corresponds to a higher body fat 

percentage, this finding would be in line with other relevant literature that links poor 

sleeping habits with negative body composition outcomes14,16. Additionally, there is a 

very strong inverse correlation between body density and body fat percentage. This 

finding supports the validity of the measurements used to classify body composition in 

this investigation. 
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Another factor associated with athletes' sleep patterns was their lifestyle, especially 

smoking. As expected, people who smoke experience more poor-quality sleep than 

people who do not smoke. This matches previous research that shows nicotine acts as a 

stimulant and negatively impacts how the brain works while you are asleep, with the 

result that people who smoke have greater difficulty staying asleep1. Quality of sleep and 

nutritional quality varied based on whether or not an athlete was taking sleep-support 

supplements, indicating that athletes who are using sleep-support supplements may 

have a greater awareness of the importance of using recovery strategies or may have 

underlying sleep issues; this is consistent with findings from studies examining use of 

supplements among elite level athletes9,10. 

The current findings are consistent with previous research investigating types of sleep in 

athletic populations. Results have shown that duration, efficiency, and architecture of 

sleep are dependent on an athlete's level of expertise, the time of year (season), and the 

amount of training that they are doing. Therefore, the quality of sleep, along with these 

three factors, directly influences both recovery and performance outcomes for athletes24. 

Comprehensive reviews have also shown that poor quality of sleep and inadequate sleep 

duration have consistently been shown to be detrimental to athletes across various 

sports, affecting both their physical performance, injury risk, and recovery time25. 

When interpreting the relationship between body composition parameters and sleep 

quality, the potential influence of the uneven sex distribution (73% male vs. 27% female) 

in our sample must be considered. Although sex-specific Jackson-Pollock equations were 

applied to accurately calculate body density and fat percentage, biological differences 

between sexes extend beyond anthropometric formulas. Hormonal fluctuations across 

the menstrual cycle in female athletes can influence fluid retention, energy metabolism, 

and body composition dynamics. Furthermore, sex-specific variations in circadian 

rhythms and sleep architecture may modulate -how sleep quality interacts with 

metabolic health26,27. Given the male-dominated nature of our cohort, the present 

findings primarily reflect the physiological dynamics of male athletes and may not fully 

capture sex-specific interactions in female athletic populations. 

There are several multi-dimensional variables that could be the underlying mechanisms 

responsible for the association of sleep quality, body composition, and training variables 

in our study. Collectively, our results indicate that although diet may not be the sole 

determinant of sleep quality in male and female professional athletes, it does exert one 

of the strongest influences on sleep quality because of how it affects their training volume 

and loads, as well as their overall body composition and mechanics. It is also vital to 

examine sleep, nutrition, and body composition using a multi-dimensional framework 

to understand how these variables interact with each other. Therefore, these findings 

further support the need for an integrated multi-dimensional approach to athlete health 

and performance rather than just focusing on single behavior assessments13,15. 
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Conclusion 

This cross-sectional study evaluated the associations of diet quality and body 

composition with sleep quality in professional athletes. The findings showed no 

significant association between overall diet quality and sleep quality; however, poorer 

sleep quality was associated with higher body fat percentage and less favorable body 

composition parameters. Diet quality was significantly influenced by training duration, 

nutrition knowledge, and the use of sleep-support supplements, emphasizing the 

multifactorial nature of dietary behaviors in athletes. These results suggest that sleep 

quality, diet quality, and body composition should be considered together rather than in 

isolation when evaluating health and performance in professional athletes. Further 

longitudinal and interventional studies are needed to clarify causal relationships and 

underlying mechanisms. 

Limitations 

This study has several limitations. Its cross-sectional design precludes causal inference. 

The sample was predominantly male and limited to specific sports and clubs within a 

single region, which may reduce generalizability. Dietary intake and sleep quality were 

assessed using self-reported measures, potentially introducing recall bias. Additionally, 

indirect body composition assessment methods were used. Furthermore, using the HEI-

2015 may not fully capture traditional Aegean/Mediterranean dietary patterns, 

representing a cultural assessment constraint. Although all skinfold measurements were 

carefully performed by a single trained researcher taking triplicate readings to ensure 

consistency, a formal intra-rater reliability analysis (such as the Intraclass Correlation 

Coefficient) was not conducted prior to data collection, which represents a 

methodological limitation. Finally, some potential confounding factors, such as 

psychological stress and training intensity, were not fully controlled. 
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