
Original Article / Özgün Makale

93

Journal of Turkish Sleep Medicine 2019;3:93-96

Introduction

Sleep is one of the biological needs (1). Need to sleep among 
young adults (25-18 yr) and adults (26-64 yr) is suggested 7-9 
hours (2-4), this time for athletes is 9-10 hours (2) and more 
important than other people (5). Because the quality and 
quantity of sleep will be very effective on physical performance 

(6,7) and appetite (8,9). While many reports have reported 
poor sleep quality among athletes (3,5), this is a very worrying 
factor. The obvious reasons for sleep deprivation (SD) in 
athletes are jet lag, hotel beds, noise, stress, and anxiety before 
the competition and staying in the height, television interviews, 
doping tests, and unusual competition times (2,3,10,11). SD 

Amaç: Uyku ve uyanma; fizyolojik fonksiyonlardan, aydınlık ve 
karanlıktan, çalışma programlarından ve diğer etkinliklerden etkilenen 
biyolojik bir döngüdür. Vücut fonksiyonlarında ve iştahta uykunun hayati 
önemi vazgeçilmezdir ve bu özellikle sporcular için önemlidir. Bu arada, 
futbol oyuncularının şartları uykudan yoksun kalacakları şekildedir ve 
bu profesyonel bir sporcu için risktir. Bu çalışmada, seçkin kadın futbol 
oyuncularında gece uyku yoksunluğunun iştah ve fiziksel performans 
üzerindeki etkilerinin incelenmesi amaçlanmıştır.
Gereç ve Yöntem: Araştırmaya, İran birinci liginde 10 yıllık geçmişi 
olan 12 seçkin kadın futbol oyuncusu seçildi (yaş: 28,50±3,45 yıl, boy: 
160,50±4,07 cm, kilo: 55,12±3,52 kg, beden kitle indeksi: 21,38±1,06 
kg/m2). Denekler normal uyku ve gece uykusu yoksunluğu ile iki seansta 
değerlendirildi ve bu iki seans arasında bir iyileşme haftası da vardı. 
Değerlendirmelere fiziksel performans ve iştah dahil edildi.
Bulgular: Gece uykusu yoksunluğunun; iştah (acıkma, doyma, tokluk 
hissi ve yeme arzusu), reaksiyon süresi, denge (statik ve dinamik), 
anaerobik güç (tepe güç, minimum güç, ortalama güç ve yorgunluk 
indeksi) ve aerobik performans üzerinde önemli bir etkiye sahip olduğu 
gözlendi (p≤0,05).
Sonuç: Gece uykusu yoksunluğu, seçkin futbol oyuncularının iştahı ve 
fiziksel performansı üzerinde bozulmalara neden olabilmektedir. Bundan 
dolayı, sporcular fiziksel görevlerine başlamadan önce yeterli gece 
uykusunu göz önünde bulundurmalıdırlar.
Anahtar Kelimeler: Futbol oyuncuları, uyku, sirkadiyen ritim, iştah, 
performans

Öz

Objective: Sleep and awakening are a biological cycle that is affected 
by physiological function, light and darkness, work programs, and 
other activities. The vital role of sleep in body function and appetite is 
essential, and this is especially important for athletes. Meanwhile, the 
conditions of soccer players are such that they are deprived of sleep, and 
this is a risk to a professional athlete. The aim of the current study was 
to examine the effects of overnight sleep deprivation on appetite and 
physical performance in elite female soccer players.
Materials and Methods: Twelve elite female soccer players in the 
premier league of Iran with 10-year history were selected to the study 
(age: 28.50±3.45 yr, height: 160.50±4.07 cm, weight: 55.12±3.52 kg, 
body mass index: 21.38±1.06 kg/m2). Subjects were evaluated in two 
rounds with normal sleep and deprivation of night sleep (DNS) and 
between these two rounds was also a recovery week. The evaluations 
included physical performance and appetite.
Results: DNS had a significant effect on appetite (feeling hungry, full, 
satiate, and eating desire), reaction time, balance (static and dynamic), 
anaerobic power (peak power, minimum power, average power, and 
fatigue index), and aerobic performance (p≤0.05).
Conclusion: DNS may induce disruptions on the appetite and physical 
performance of elite soccer players. For these, athletes should take into 
consideration adequate night sleep before performing physical tasks.
Keywords: Soccer players, sleep, circadian rhythm, appetite, 
performance
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will ultimately may lead to dysfunction in athletic performance 
and appetite.
In a study by Pallesen et al. (12) in 2017, it was found that 
soccer players skills were negatively affected by SD. In addition, 
Reilly et al. (13) measured the effects of SD on lift performance 
and concluded that SD could negatively affect performance. 
While sleep and appetite are in relationship, there is still a 
controversial between sleep and appetite relationship (14). 
However, Hibi et al. (9) in 2017 conducted a study to investigate 
the effects of low sleep on energy consumption, central body 
temperature and appetite, and observed that reducing sleep 
without affecting energy would increase appetite, which is 
indicative of calorie intake most of the time during a short sleep 
cycle, it increases the risk of overweight. In another study by 
Spiegel et al in 2004, SD was associated with lower levels of 
leptin, increased levels of ghrelin, and increased hunger and 
appetite (14).
In the meantime, there are always new strategies to resistance 
with the negative effects of SD, but more familiarity with these 
effects can have benefits for the review and offering of new 
strategies and methods to resistance with those effects. As 
noted, recent research has always looked at the effects of sleep 
with appetite and physical performance, and recent reports 
point out that the current conditions in professional football 
may lead to SD. For example, conditions such as stadium 
lighting conditions, display light in the stadium, as well as 
interactions and stimuli in the competition place may also affect 
the athlete’s sleep (15). Therefore, in the present study, we seek 
to assess the effects of SD on physical performance and appetite 
in elite female soccer players, and our assumption is that SD 
likely will affect these two factors.

Materials and Methods

The subjects of this study were 12 elite female soccer players 
in the premier league of Iran with a history of 10 years (age: 
28.50±3.45 yr, height: 160.50±4.07 cm, weight: 55.12±3.52 
kg, body mass index: 21.38±1.06 kg.m-2) and after applying 
the criteria for entering the test. Evaluation was done in 
three sessions. Session one: Familiarity with the research 
protocol, reporting oral and written consent of the subjects, 
completion of the health and physical activity questionnaire, and 
anthropometric measurements (Table 1). The second session 
consisted of SD, so that the subjects ate dinner at 9:00, then the 
SD was completed and at 8:00 am the appetite questionnaire 
(visual analogue scales) was completed by the subjects and 
then breakfast was consumed with 300-350 calories, finally, at 
10 am o’clock, evaluations of physical performance, including 

reaction time and balance and anaerobic power and aerobic 
performance, were done. A 7-day course was considered for 
recovery and on the night of the 7th day the subjects dined 
at 9 o’clock and slept at 11 o’clock. After 7:30, they woke up 
and completed the appetite questionnaire at 8 am and then 
ate breakfast with 300-350 calories. At 10 am o’clock, physical 
evaluations were repeated as a post-test (Figure 1).
It should be noted that the anaerobic power was measured 
with a RAST test and aerobic power with a test of 1609 meters 
or 1 mile. Also, the reaction time with software (reaction 
timer software) and the static balance with standing stork and 
dynamic balance were also evaluated by star testing and the 
protocol for this research project has been approved by the 
University Ethics Committee. 
Normality of data was evaluated by Shapiro-Wilk test. To assess 
the difference between the two sessions with or without SD, 
Paired-Samples t test was used at a significant level of p<0.05.

Results

Appetite

SD had a significant effect on appetite and significantly changed 
the feeling hungry, full, satiate and eating desire. The feeling 
hungry and eating desire were reduced with SD, but the feeling 
full and satiate increased significantly (p≤0.05) (Figure 2).

Reaction Time

SD had a significant effect on the RT and the RT increased with 
SD (p≤0.05) (Table 2).
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Table 1. Characteristics of participants (n=12)

Variable Mean ± SD

Age (year) 28.50±3.45

Height (cm) 160.50±4.07

Body weight (kg) 55.12±3.52

BMI (kg.m-2) 21.38±1.06

BMI: Body mass index, SD: Standard deviation

Figure 1. The design of the study protocol

Figure 2. Sleep deprivation effects on appetite (mean ± SE)
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Balance

There were significant changes in static and dynamic balance 
with SD and the balance was negatively affected by SD 
(p≤0.05) (Table 2). 

Anaerobic Power

SD had a significant effect on anaerobic power (PP, MP, AP and 
FI). So that the PP, MP, and FI decreased with SD, but the AP 
increased significantly (p≤0.05) (Table 2).

Aerobic Performance

Significant changes were observed between the pre-test and 
post-test. the aerobic performance was negatively affected by 
SD (p≤0.05) (Table 2).

Discussion

SD is a common problem in advanced societies, which has 
an irreparable consequence for athletes and may affects the 
appetite and performance of athletes from different aspects. 
Which is among the athletes of football, having certain 
conditions more affected by this problem. In the present 
study, we sought to investigate the effects of SD on athletic 
performance and appetite in elite female soccer players. 
Although we did not an assertion, our measurements showed 
that SD can affect the athletic performance and appetite of elite 
soccer players.
The appetite in our study was affected by SD. Several reports 
also indicate that low sleep is associated with an increase in 
body mass index (16), and in the present study, we observed 
that feeling hungry and eating desire reduced with SD. This 

finding contrasts with most of the results of previous studies, 
and studies have seen increased levels of ghrelin and increased 
hunger with falling sleep (14,17,18). The reason for this 
contradiction can be related to melatonin, as the melatonin 
hormone is affected by watching television, and watching TV 
will lower the secretion of the hormone (19), which lowering 
the secretion of this hormone can be a factor in reducing hunger 
(20). However, the lack of measurement of the melatonin 
hormone is one of the major constraints of the present study, 
which in future researchers are eager to examine this hormone.
The RT is consistent with most of the past research and was 
increased with SD. And this is not unexpected, because SD 
is one of the main causes of injury on psychological and 
temperamental factor (21). The front lobe of the brain responds 
quickly to sleep, and this lobe is also sensitive to psychological 
acts (22,23). In addition, the effects of fatigue due to SD and 
loss of sleep paradoxical is also important but it seems that 
fatigue was not very effective in comparison with the loss of 
paradoxical sleep, because in our study, SD is acute and fatigue 
is noticeable in the deprived of long-term sleep (24).
SD in our research negatively affected the static and dynamic 
balance. This negative effect has been observed in other 
studies with long periods of SD, which was not the case in 
our research, and the main reason for the contradiction could 
be the processing speed of visual inputs that decreases by SD 
overnight and affects postural control. However, the study of 
the effects of SD at different time intervals can be an attractive 
research topic for future researchers.
The anaerobic performance is impaired by SD, especially in the 
long-term SD (25). one of the major disruptions to SD is fatigue 
(26). And fatigue has a negative effect on aerobic performance. 
Since anaerobic performance is related to aerobic performance 
(27), it is expected that the anaerobic function is impaired by a 
damaged in aerobic function.
In this regard, Martin reported that 36 hours of SD reduced 
physical performance and decreased time to exhaustion with 
long-distance while walking on the treadmill with 80% of 
VO2max (28).
On the other hand, Azboy and Kaygisiz (29) also concluded 
that 30 hours of SD reduced exercise activity with reduced 
ventilation time and fatigue. They also concluded that SD has 
a more negative effect on fast and power activities and this 
is due to the features of these activities. so that athlete must 
be implemented within a limited time and with maximum 
capacity. These activities are impaired by SD, and this disorder 
results in SD due to the lack of energy release (29).
The effect of time-day on the properties of muscle contraction 
is also very important, so that the time-day is influenced by 
intracellular changes such as inorganic phosphate or the 
effect of a circadian rhythm at a central temperature that can 
subsequently affect on calcium release by the sarcoplasmic 
reticulum and ultimately affect performance (30). Therefore, 
the lack of temperature control is also the limitations of the 
present study for precise conclusions. Future researchers should 
control this issue with the assessment of the effects of SD at 
different times of the day.
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Table 2. The statistical results of physical performance in condition 
with sleep deprivation and normal sleep deprivation

Condition Mean ± SD

RT (s)
SD 5.94±0.39

NS 5.33±0.34*

Aerobic performance (min)
SD 10.19±0.72

NS 8.28±0.74*

Ba
la

nc
e

Static (s)
SD 16.85±3.29

NS 25.49±6.07*

Dynamic (cm)
SD 131.11±9.53

NS 134.99±9.56*

A
na

er
ob

ic
 p

ow
er

PP (w)
SD 324.28±78.83

NS 590.96±132.92*

MP (w)
SD 158.27±20.00

NS 259.97±48.16*

AP (w)
SD 6.77±0.29

NS 5.68±0.26*

FI
SD 4.15±1.88

NS 9.82±3.55*

*: Significant difference between SD and NS

SD: Sleep deprivation, NS: Normal sleep deprivation, RT: Reaction time, PP: Peak 
power, MP: Minimum power, AP: Average power, FI: Fatigue index
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Conclusions

SD affects the physical performance and appetites of elite female 
soccer players. As a result, coaches should seek strategies to 
combat SD and modulate their effects. In the future researches, 
it is suggested to examine the effects of SD in different time 
periods in various sports disciplines and with other variables.
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