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Abstract

The aim of this study was to compare sleep efficiency and overall sleep quality in team and combat sport athletes according to sex and sport
type, and to examine the effect of weight loss magnitude among combat athletes. A total of 474 athletes participated in the study, including
248 males (mean age: 20.8 £ 2.1 years) and 226 females (mean age: 20.3 = 1.9 years). Sleep quality was assessed using the Pittsburgh Sleep
Quality Index (PSQI). Data were analyzed using independent samples t-tests and one-way ANOVA in SPSS 25 at a significance level of p < 0.05.
The results demonstrated significant sex-related differences in overall sleep quality, with female athletes generally exhibiting poorer PSQI
scores than males. Comparisons by sport type revealed that combat sport athletes showed significantly lower sleep efficiency and higher
overall sleep disturbance scores compared to team sport athletes in both sexes. Additionally, among combat sport athletes, greater weight
loss was associated with markedly poorer sleep quality, with PSQI scores increasing substantially when body weight reduction exceeded 4%.
In conclusion, sleep quality in athletes is influenced by sex, sport type, and weight-loss practices. In particular, rapid or excessive weight loss
appears to impair sleep efficiency in combat sports. Implementing controlled and conscious weight-management strategies may help protect
sleep quality and support athletic performance and recovery.
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Takim ve miicadele sporcularinda uyku verimliliginin cinsiyete gore karsilastirilmasi

0z

Bu ¢alismanin amaci takim ve miicadele sporcularinda uyku verimliliginin karsilastirilmasinin incelenmesidir. Calismaya 248’i erkek (yas
ortalamasi: 20,8 *+ 2,1 y1l) ve 226’s1 kadin (yas ortalamasi: 20,3 + 1,9 y1l) olan toplam 474 sporcu katilmistir. Katimcilara Pittsburgh Uyku Kalitesi
Indeksi (PUKI) ile arastirmacilar tarafindan hazirlanan kisisel bilgi formu uygulanmstir. Elde edilen veriler SPSS 25 yazilimi ile Student t-testi
kullanilarak p<0.05 anlamlilik diizeyinde analiz edilmistir. Arastirma sonuglarinda cinsiyete gére sporcularin 6znel uyku kalitesi, uyku latensi,
uyku stiresi, alisilmis uyku etkinligi, uyku bozuklugu, uykuda ila¢ kullanma, giindiiz islev bozuklugu ve toplam uyku puanlari arasinda istatistiksel
olarak anlamli farkliliklar bulunmustur (p<0,05). Spor bransina gére kadin sporcularin éznel uyku kalitesi, alisilmis uyku etkinligi, uyku
bozuklugu, gtindiiz islev bozuklugu ve toplam uyku puanlart arasinda istatistiksel olarak anlaml farklilik saptanmistir (p<0,05). Spor bransina
gére erkek sporcularin éznel uyku kalitesi, alisilmis uyku etkinligi, uyku bozuklugu, uykuda ila¢ kullanma, giindiiz islev bozuklugu ve toplam uyku
puanlart arasinda da istatistiksel olarak anlamli farkliliklar tespit edilmistir (p<0,05). Miicadele sporcularinda viicut agirliginin %4 ve daha azini
diisenlerde PUKI puan ortalamasi erkek sporcularda 5,08 ve kadin sporcularda 8,92 iken, viicut agirliginin %4 ten daha fazlasini diigenlerde PUKI
puan ortalamasi erkek sporcularda 9,27 ve kadin sporcularda 10,98 olarak bulunmus; takim miicadele brangst sporcularinda uyku kalitesine
cinsiyetin ve spor bransinin etkili oldugu sonucuna varilmigtir. Ayrica, uyku verimliligine diisiilen kilo miktarinin da olumsuz etki ettigi
go6zlenmistir.

Anahtar Kelimeler: Uyku kalitesi, cinsiyet farkliliklari, kilo kaybi, sporcular, Pittsburgh uyku kalitesi endeksi

INTRODUCTION

Healthy sleep is closely associated with cognitive functions (learning, memory, attention, decision-making), physical health
(weight control, muscle gain, metabolism, recovery) and mental health (anxiety, depression, emotional regulation) in athletes.
Sleep deprivation or poor sleep quality negatively affects cognitive performance, learning, and memory consolidation,
increasing the risk of injury while disrupting cell growth, repair, and glucose metabolism (Fullagar et al., 2015; Charest &
Grandner, 2022). Sleep disorders also increase the prevalence of depression and anxiety and impair immune function, making
athletes more susceptible to infections and diseases (Gwyther et al., 2022; Haskell et al., 2025).
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Common manifestations of sleep disturbances in athletes include attention deficits, irritability, anxiety, hallucinations, loss
of appetite, impaired glucose tolerance, and increased risk of injuries and illnesses (Vitale et al., 2019; Hamlin et al., 2021).
Stress, irregular working hours, caffeine consumption, insufficient or excessive exercise, and environmental factors negatively
affect sleep quality (Gwyther et al., 2022; Cunha et al,, 2023). Sleep quality is often lower in athletes engaged in high-intensity
sports, female athletes and athletes in weight-class sports are particularly affected (Dunican et al., 2024; Yan & Wang, 2025).

Combat sport athletes frequently use rapid weight-loss strategies (strict dieting, dehydration) before competitions. These
practices negatively impact cardiovascular function, muscle strength, immunity, mood and sleep quality (Pettersson etal., 2013;
Yu et al,, 2024). The effects are more pronounced in combat sports compared to team sports due to the higher prevalence of
rapid, short-term weight loss, which can cause hormonal and metabolic imbalances, cognitive impairments, and increased injury
risk (Thomas et al., 2023; RoKlicer et al., 2025).

Healthy sleep is essential for athletes' cognitive, physical, and mental health. Sleep disturbances, particularly when combined
with rapid weight-loss practices in combat sports, can severely impair performance, recovery and overall well-being. Improving
sleep quality and implementing safe weight-management strategies are critical for optimizing athletes’ health and performance
(Lakicevic et al., 2020; Marten et al., 2025).

Recent studies have highlighted the interaction between sleep quality, training load, psychological stress, nutritional status,
and circadian rhythm as key determinants of athletes’ recovery processes. Circadian disruptions, in particular, affect the
secretion of hormones such as melatonin and cortisol, disrupting sleep architecture and negatively affecting both endurance
and strength performance (Vitale et al.,, 2019; Cunha et al.,, 2023). Low sleep quality has also been linked to reduced muscle
protein synthesis and delayed repair of muscle damage, leading to insufficient recovery during intense training periods and
increasing the risk of overtraining syndrome (Vlahoyiannis et al., 2021; Doherty et al,, 2021).

Sex differences are another important factor affecting sleep quality in athletes. Female athletes’ hormonal cycles, including
fluctuations in estrogen and progesterone, may lead to periodic changes in sleep duration and quality, whereas in male athletes,
late training sessions and high energy expenditure are more commonly associated with impaired sleep quality (Vlahoyiannis et
al,, 2021; Matos et al,, 2025). Although female athletes often report longer sleep duration, this potential advantage may be offset
by increased levels of stress, anxiety, and competitive pressure (Aloulou et al,, 2021; Kitamura et al., 2021). However, existing
research has predominantly examined sleep quality either by sex or by sport type in isolation, with limited attention given to
the combined effects of sex and sport-specific demands. In particular, comparative investigations simultaneously addressing
team and combat sports remain scarce, despite their distinct physiological and behavioral stressors. Team sport athletes are
frequently exposed to circadian disruptions due to travel schedules, night competitions, and irregular training times, whereas
combat sport athletes are uniquely affected by rapid weight loss practices, dehydration, and reduced energy availability, all of
which may directly impair sleep quality. Therefore, a comprehensive evaluation that integrates sex differences, sport type, and
weight-loss magnitude is warranted to better understand sport-specific sleep disturbances. Such an approach may contribute
to the development of individualized sleep management and recovery strategies tailored to the unique demands of team and
combat sport athletes.

Team athletes are frequently exposed to circadian disruptions due to travel schedules, night competitions, and variable
training times, whereas combat athletes are affected by rapid weight loss practices, dehydration, and low energy intake, all of
which may directly impair sleep quality. These sport-specific differences further highlight the importance of examining sleep
quality within an integrated framework that accounts for both sex and sport type.

This study aims to compare sleep efficiency and overall sleep quality between male and female athletes competing in team
and combat sports, with a specific focus on the effects of sex and sport type. In addition, the study examines the association
between the magnitude of weight loss and sleep quality among combat sport athletes.

Hypotheses
Hi: Sleep efficiency and overall sleep quality differ between male and female athletes.
Hz: Sleep efficiency and sleep quality differ between team sport athletes and combat sport athletes.

H3: Among combat sport athletes, greater weight-loss magnitude is associated with poorer sleep quality.

METHOD
Research group (population-sample)

A total of 474 volunteer athletes enrolled in the Faculty of Sports Sciences and actively participating in team or combat sports
took part in this study. Of the participants, 248 were male and 226 were female. Athletes were classified into two main groups:
team sports (basketball, handball, football, volleyball; n = 258) and combat sports (boxing, wrestling, judo, kickboxing, Muay
Thai, taekwondo, karate; n = 216). Among male athletes, 122 participated in team sports and 126 in combat sports, whereas
among female athletes, 116 were in team sports and 110 in combat sports. A power analysis was conducted using G*Power 3.1
software. The analysis, assuming a = 0.05, power = 0.80, and a medium effect size (Cohen’s d = 0.5), indicated that the current
sample size was statistically sufficient.
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The study was conducted in accordance with the principles of the Declaration of Helsinki, and written informed consent was
obtained from all participants. Data were collected anonymously, and confidentiality was strictly maintained. All analyses were
performed by a statistical expert independent of the research team.

Inclusion criteria consisted of athletes aged 18-35 years who had been training regularly at least three times per week for
the past year and self-reported being in good general health, with no history of significant injury or surgery, and no chronic
diseases. Individuals who self-reported, via the personal information form, a diagnosis of sleep disorders (e.g., insomnia, sleep
apnea, narcolepsy), the use of medications known to affect sleep (e.g., sedatives, melatonin, corticosteroids), or recent
disruptions in sleep patterns due to significant life stress or travel within the past month were excluded from the study. In
addition, participants who incompletely filled out the questionnaires or had missing measurement data were excluded.

Data collection tools

Data collection was conducted during the mid-season period, when athletes’ training intensity was high. Participants were
asked to complete a form including information on age, gender, height, body weight, sports experience, type of sport, training
frequency and recent weight changes. Combat sport athletes also reported their average weight loss (kg and percentage) for
weight category adjustment.

All measurements were performed in the morning (09:00-11:00) under standard laboratory conditions: quiet, well-
ventilated, and with constant temperature. Participants were instructed not to engage in strenuous exercise, consume alcohol
or caffeine for at least 24 hours before testing, and to avoid eating or drinking for at least 2 hours before the measurement.

Data collection/processing method

Anthropometric Measurements: Participants’ body weight was measured in kilograms using a digital scale with 0.1 kg
accuracy (SECA, Germany), and height was measured in centimeters using a digital stadiometer integrated with the same
system. Measurements were taken with participants barefoot, wearing light sports clothing and standing in an upright posture.
Body Mass Index (BMI) was calculated by dividing body weight (kg) by height squared (m?) (BMI = kg/m?).

Measurement instrument

Sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI), a globally validated self-report tool measuring
sleep quality and disturbances over the past month. The scale consists of 7 components: subjective sleep quality, sleep latency,
sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medication, and daytime dysfunction. Each component
is scored from O to 3, with a total score ranging from 0 to 21. The PSQI has demonstrated good validity and reliability in both
clinical and non-clinical populations. The Turkish version of the scale was adapted and validated by Agargiin et al. (1996). In
the present study, the internal consistency of the PSQI was acceptable, with a Cronbach’s alpha coefficient of 0.72.

A total score of 5 or below indicates “good sleep quality,” while a score above 5 indicates “poor sleep quality,” with higher
scores reflecting lower sleep quality. The Turkish version of the scale was adapted and validated by Agargiin et al. (1996). In
this study, the internal consistency of the scale (Cronbach’s alpha) was found to be 0.72, indicating high reliability.

Measurement Conditions and Application: Questionnaires were administered in a quiet, well-lit laboratory environment free
from distractions. Questionnaires were applied face-to-face by the researchers, with an average duration of 10-15 minutes per
participant. Participants were instructed to answer the questions honestly and sincerely and questionnaires with incomplete
responses were excluded from the study.

Data analysis

Statistical analyses were performed using SPSS 25.0 software. Data distribution was assessed using the Kolmogorov-
Smirnov test. In addition, skewness and kurtosis values were examined, and all variables were found to fall within the acceptable
range of #1, indicating normal distribution (Tabachnick & Fidell, 2013). Considering the large sample size of the study,
parametric tests were deemed appropriate, as independent samples t-tests and one-way ANOVA are robust to moderate
deviations from normality in large samples. Comparisons according to gender and sport type were conducted using the
independent samples t-test. Differences according to weight-loss percentage were analyzed using one-way ANOVA with Tukey
post-hoc tests. The significance level for all analyses was set at p < 0.05 (Field, 2024).

FINDINGS

All variables were assessed for normality using the Kolmogorov-Smirnov test and a normal distribution was observed (p>
0.05). Therefore, group comparisons were performed using parametric tests (independent samples t-test).



Akillioglu O and Cherkashin I Journal of ROL Sport Sciences 7(2026) 2155

Table 1. Comparison of athletes’ sleep scale components and total scores by sex

Sub-dimensions of the scale Group n Mean (%) Sd t p Cohen’s d
Subiective sl y Male 248 1.32+0.84 6.28 0.000%* 0.15
ubjective sleep quality Female 226 1.45:0.88 ' ' '
Male 248 1.21+0.79 -
Sleep latency Female 226 2 0540.75 6.84 0.000 1.11
. Male 248 0.69+0.70 "
Sleep duration Female 226 0.8540.78 3.05 0.002 0.22
. - Male 248 0.56+0.36 -
Habitual sleep efficiency Female 226 0.8140.50 3.10 0.003 0.56
Sleep disturbance Male 248 1.00£0.70 4.60 0.000%* 0.95
Female 226 1.64+0.65
. N Male 248 0.50£0.35 "
Sleeping medication Female 226 0.1740.45 2.30 0.003 0.90
. . Male 248 0.99+0.80 -
Daytime dysfunction Female 226 155+0.53 6.50 0.000 0.82
Male 248 6.32+2.05 -
PSQI Total Score Female 226 8.55+2 80 8.05 0.000 0.90
*p<0,05 and **p<0,001

According to the study findings, statistically significant differences were found between male and female athletes in
subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medication,
daytime dysfunction, and total sleep scores (p <0.05).

%

80
65,32
60 52,81
40 26,4
39,23
20
0
Sleep score less than 5 Sleep score 5 and greater %

Female athletes

Male athletes

Fig. 1. Percentage distribution of athletes according to PSQI cut-off values (<5 vs =5) by sex (p < 0.001).

For descriptive purposes, sleep quality was also classified based on the PSQI cut-off value. A total PSQI score of <5 was
considered indicative of good sleep quality, whereas a score >5 indicated poor sleep quality. The percentage distribution of poor
sleep quality was calculated separately for male and female athletes by dividing the number of participants with PSQI scores >5
by the total number of participants within each sex group and expressing the result as a percentage.
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Fig. 2. Mean PSQI scores according to weight-loss percentage (<4% vs 24%) among male and female combat sport athletes (p
<0.001).

According to the results in Fig 2, the mean PSQI scores for men and women with weight loss of less than 4% were 6.52 and
10.85, respectively, while they increased to 10.14 and 12.26 for losses greater than 4%. These results indicate that sleep quality
decreases as the severity of weight loss increases (Yu et al.,, 2024).

Table 2. Comparison of sleep components and total scale scores of female athletes according to their sports branches

Sub-dimensions of the scale Group Mean (+) Sd t p Cohen’s d
Subjective sleep quality gj;rsa(tl(?;%)) gg;ig;i 6.28 0.000%** 1.43
Sleep latency gj;‘;la(tlé?) i:ézigﬁg 6.84 0.000%* 0.08
Sleep duration gj;‘;la(tlé?) g:zgigg; 3.05 0.002* 0.09
Habitual sleep efficiency gj;rsa(tl(?;%)) gégig:zz 3.10 0.003** 0.91
Sleep disturbance gj;rsa(tl(?;%)) 1228::2 4.60 0.000%* 0.32
Sleeping medication gj;‘;la(tlé?) gigigig 2.30 0.003* 0.40
Daytime dysfunction gj;rgla(tl(z%)) 1:?;82? 6.50 0.000** 0.70
PSQI Total Score gj;‘;‘a(tlé?) 176_315;22'_670 ; 8.05 0.000** 1.07
*p<0,05 and **p<0,001

In the analyses conducted by sport branch, statistically significant differences were found among female athletes in
subjective sleep quality, habitual sleep efficiency, sleep disturbances, daytime dysfunction, and total sleep scores (p<0.05).
However, no significant differences were observed among female athletes in sleep latency, sleep duration and use of sleep
medication according to sport branch (p> 0.05).
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Table 3. Comparison of sleep components and total scale scores of male athletes by sport branch

Sub-dimensions of the scale Group Mean (+) Sd t p Cohen’s d

. _ Team (122) 0.87+0.70

Subjective sleep quality 6.28 0.000** 1.42
Combat (126) 1.93+0.80

Sleep latency Team (122) 2.08£0.65 6.84 0.000%* 0.06
Combat (126) 2.04£0.74

Sleep duration Team (122) 0.8620.62 3.05 0.002* 0.10
Combat (126) 0.80£0.60
Team (122) 0.18+0.31

Habitual sleep effici 3.10 0.003** 0.95
abitua’ sleep etliciency Combat (126) 0.52+0.42
. Team (122) 1.58+0.63

Sleep disturb 4.60 0.000** 0.35
eep disturbance Combat (126) 1.79+0.52
. o Team (122) 0.22+0.33

sl dicat 2.30 0.003* 0.37
eeping medication Combat (126) 0.110.23

. . Team (122) 1.35:0.60 i

Daytime dysfunction Combat (126) 1764059 6.50 0.000 0.73

PSQI Total Score Team (122) 7.20£2.55 8.05 0.000** 1.04
Combat (126) 9.98£2.70

*p<0,05 and **p<0,00

DISCUSSION AND CONCLUSION

The major findings of this study indicate that sleep quality differs according to gender, sport branch, and weight-loss
magnitude among athletes (gender: p < 0.001; sport branch: p < 0.001; weight loss: p < 0.001). The findings suggest that sleep
quality represents an important component of athletes’ recovery processes and overall functioning. Within this context, the
results highlight the relevance of considering sleep quality when developing individualized recovery and performance-support
strategies in sports.

The sleep quality of male athletes was lower compared to female athletes. While 65.32% of men experienced poor sleep, this
rate was 52.81% among women. These findings indicate a sex-related difference in sleep quality within the study sample.
Previous research has similarly reported differences in sleep quality and duration between male and female athletes, suggesting
that multiple biological and contextual factors may be associated with these differences. In addition, environmental factors such
as training structure and psychological stress have been discussed in the literature as potential contributors to sex-related
variations in sleep quality (Hamlin et al., 2021; Matos et al., 2025).

Significant differences were also found in sleep quality parameters according to sport branch. In both male and female
athletes, scores for subjective sleep quality, habitual sleep efficiency, sleep disturbances, and daytime dysfunction varied by
sport. This may be associated with the physiological demands of the sport, training intensity, competition frequency and travel
schedules (Matos et al., 2025). Particularly in combat sports, rapid weight loss negatively affects sleep quality. Elevated cortisol
levels suppress melatonin, reduce deep sleep, and hinder recovery (Hamlin et al., 2021; Nobari et al., 2023).

Greater weight-loss magnitude was associated with poorer sleep quality among combat sport athletes. The mean PSQI score
was 6.52 in men and 10.85 in women who lost less than 4% of their body weight, whereas these values increased to 10.14 and
12.26, respectively, when weight loss exceeded 4%. Previous research has reported associations between rapid weight-loss
practices and alterations in sleep quality (Yu et al., 2024). In this context, the present findings underscore the importance of
closely monitoring sleep patterns in combat sport athletes, particularly during periods of weight control.

Conclusion

Overall, sleep quality represents an important component of athletes’ recovery and performance-related processes. The
present findings indicate that sleep quality differs according to gender, sport type, and weight-loss magnitude, suggesting a
multidimensional structure influenced by sport-specific demands. In this context, incorporating sleep quality into performance
planning and monitoring processes may provide a more comprehensive understanding of athletes’ overall recovery status.

Recommendations

Based on the findings, coaches and sports scientists should consider athletes’ sleep patterns as part of training planning. It
is recommended to provide sleep hygiene education during high-intensity training periods, schedule rest days, and take
individual circadian differences into account. For athletes undergoing weight control, limiting rapid weight loss, optimizing
hydration, and implementing nutrition strategies that support nighttime sleep are important.

Future research should investigate the relationship between sleep quality and hormonal, genetic (e.g., PER1, CLOCK,
CHRONO genes), and neurophysiological markers. In addition, actigraphy-based long-term sleep monitoring protocols should

6
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be applied to athletes from different sports to more comprehensively examine the interaction between training load and sleep.
Intervention-based studies evaluating the effects of sleep hygiene education on performance, recovery, and injury risk would
also make valuable contributions to the existing literature in sports science.

Limitations and strengths

This study has several limitations firstly, its cross-sectional design does not allow for establishing causal relationships
between variables. Sleep quality data were collected using a self-reported questionnaire (PSQI), which may introduce bias based
on participants’ subjective perceptions. Additionally, the sample size within each sport branch was relatively limited, making it
difficult to generalize the findings to all sports disciplines. Variables such as hormonal cycle, non-training stressors, and
nutritional habits which may also influence sleep quality—were not controlled in this study. Future research should employ
objective sleep assessment tools such as actigraphy or polysomnography and examine associations with hormonal and genetic
markers.
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