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Abstract :   This study aims to explore the multidimensional relationship between sleep quality and sports 

performance by analyzing the physiological, neurological, and psychological factors that explain the impact of 

sleep on physical and skill‑ based abilities, relying on a systematic analysis and critical review methodology 

and drawing upon the latest evidence derived from meta‑ analyses and randomized controlled trials. The 

study found that sleep deprivation negatively affects various components of sports performance, with a 

notable increase in the rate of perceived exertion. The results also showed that partial sleep deprivation in the 

early part of the night affects anaerobic and explosive capacities, while deprivation in the latter part affects 

motor control. The study concludes that improving sleep quality through sleep hygiene strategies and sleep 

extension constitutes an effective approach to enhancing sports performance and reducing injury risks. 

Keywords: sleep quality, sports performance, sports excellence. 

اض ي وذلك من خلال الملخص :  تهدف هره الدزاسة إلى استكشاف العلاكة متعددة الأبعاد بين جودة النوم والأداء السٍ

ة، و ثحليل العوامل الفسيولوجية والعصبية والنفسية التي ثفسس ثأجير النوم على ال ذلك بالاعتماد لدزات البدهية والمهازٍ

ة والتجازب  المنهجي والمساجعة النلدًة ليلمنهجية التحعلى  مستعينة بأحدث الدلائل المستمدة من الدزاسات التلوٍ

اض ي، مع شٍوكد المعشاة.  ادة ملحوظة ثوصلت الدزاسة إلى أن الحسمان من النوم ًؤجس سلبا في مختلف مكوهات الأداء السٍ

من النوم في الجصء المبكس من الليل ًؤجس في اللدزات  كما أظهست النتائج أن الحسمان الجصئي ،في معدل الجهد المدزك

ة، بينما ًؤجس الحسمان في الجصء المتأخس في التحكم المهازي، وثخلص الدزاسة إلى أن ثحسين جودة  اللاهوائية والاهفجازٍ

اض ي وثلليل ص الأداء السٍ  مخاطس الإصابات. النوم عبر استراثيجيات النظافة الصحية وثمدًد النوم ٌعد مدخلا فعالا لتعصٍ

اض يجودة النوم، الأداء ال  الكلمات المفتاحية :  - اض ي، التفوق السٍ  .سٍ

mailto:hassane.zemali@
mailto:hassane.zemali@univ-tebessa.dz


H. ZEMALI 

  

 512 

* Introduction 

Modern sports performance is witnessing rapid development amid 

intense competition at global excellence levels, where achieving sports 

achievement is no longer solely linked to training quality or innate physical 

abilities but rather requires a comprehensive approach that encompasses 

various factors influencing athlete efficiency. In this context, sleep has emerged 

as a critical factor mediating the relationship between training and recovery, 

directly affecting the athlete„s ability to deliver optimal performance. Sleep has 

become a central focus in sports medicine and performance science research due 

to its vital role in physiological recovery processes, motor memory consolidation, 

hormonal regulation, and psychological stability (Charles SAMUELS, 2008, p 

172; Michael GRANDNER, ATHEY, 2024, p 45). 

Scientific literature has shown that athletes often suffer from sleep 

deficiency and poor quality, with studies indicating that the average sleep 

duration among Olympic athletes does not exceed 6 hours and 10 minutes, a 

duration significantly lower than the actual needs reaching 8.3 hours (Michele 

LASTELLA and others, 2015, p 96; Spencer ROBERTS and others, 2019, p 1382). 

A recent study on American university athletes showed that the average sleep 

duration was 409.2 minutes (approximately 6.8 hours) with an actual need 

reaching 7 hours and 58 minutes to maintain quality of life related to physical 

and psychological health (Jason GOLDMAN and others, 2024, p 373). This sleep 

deficit raises fundamental questions about its effects on sports performance, the 

mechanisms of these effects, and strategies for improving sleep as an entry point 

to achieving sports excellence. 

This study stems from the hypothesis that sleep quality is not merely an 

auxiliary factor in sports performance but a primary determining factor through 
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which qualitative gains can be achieved in various components of physical, 

skill‑ based, and psychological performance. Accordingly, the study aims to 

provide an in‑ depth scientific analysis of the relationship between sleep quality 

and sports performance by answering the following questions: What are the 

physiological and neurological mechanisms that explain the impact of sleep on 

sports performance? How does sleep deprivation affect the various components 

of physical and skill‑ based performance? What are the evidence‑ based 

strategies for improving sleep quality among athletes? 

1. Study Methodology 

This study adopted an analytical approach based on critical review and 

systematic analysis of scientific literature, following these steps: 

1.1. Systematic Search: Searches were conducted in major scientific databases 

(PubMed, Web of Science, Scopus, Cochrane Library, EBSCO) for studies 

published during the period 2010‑ 2025, using a set of keywords: “sleep 

quality,” “sleep deprivation,” “sports performance,” “sports performance,” 

“recovery,” “elite athletes,” “circadian rhythms,” “sleep hygiene,” “sleep 

extension.” 

1.2. Selection Criteria: Included randomized controlled trials, cross‑ sectional 

studies, longitudinal studies, systematic reviews, and meta‑ analyses that 

addressed the relationship between sleep and sports performance among 

athletes of various levels and age groups. 

1.3. Data Analysis: Quantitative and qualitative data were extracted from 

selected studies, focusing on effect size in meta‑ analyses and analyzing 

physiological and psychological correlation mechanisms. 
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2. Foundations of Sleep Biology and Its Relationship to Sports Performance 

2.1. Sleep Structure and Its Physiological Regulation 

Sleep represents a complex biological process involving integrated 

neural, hormonal, and biochemical interactions, consisting of recurring cycles of 

Non‑ Rapid Eye Movement (NREM) sleep and Rapid Eye Movement (REM) 

sleep, each cycle lasting approximately 90 minutes (Marta RUTKOWSKA and 

others, 2024).  

Slow Wave Sleep, or deep sleep, plays a pivotal role in physical recovery 

processes, during which growth hormone secretion, essential for repairing 

muscle tissue and rebuilding proteins damaged by physical exertion, increases 

(Mounir CHENNAOUI and others, 2015, p 65). In contrast, REM sleep 

contributes to motor memory consolidation and skill learning, explaining the 

importance of adequate sleep in improving motor learning and acquiring sports 

skills (Matthew WALKER, 2009, p 180). 

The sleep‑ wake cycle is subject to dual regulation: homeostatic 

regulation, which controls the increasing sleep pressure with prolonged 

wakefulness, and circadian regulation, which controls sleep and wake timing 

according to a 24‑ hour cycle (Alexander BORBÉLY and others, 2016, p 132).  

The circadian rhythm is a critical factor in the timing of sports 

performance peaks, as the best levels of physical performance (speed, strength, 

endurance) coincide with the peak of core body temperature occurring in the 

late evening hours (Jacopo VITALE, WEYDAHL, 2017, p 1765). 
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2.2. Physiological and Neurological Mechanisms of Sleep’s Impact on 

Sports Performance 

The mechanisms explaining sleep„s impact on sports performance are 

numerous and can be classified according to the following levels: 

a. Central Neurological Mechanisms: Sleep deprivation affects central 

nervous system functions by increasing adenosine accumulation in the brain, an 

inhibitory neurotransmitter that suppresses neural activity and impairs alertness 

and attention (Tarja PORKKA‑ HEISKANEN and others, 2013, p 220). Sleep 

deprivation also leads to decreased activity in the prefrontal cortex responsible 

for executive functions and motor planning, affecting the athlete„s ability to 

make quick and accurate decisions during competition (Yvonne HARRISON, 

HORNE, 2000, p 242). 

b. Hormonal Mechanisms: Sleep plays a crucial role in regulating hormonal 

secretion, as growth hormone and prolactin secretion increase during deep 

sleep; both are essential for recovery and muscle rebuilding processes (Eve VAN 

CAUTER and others, 2008, p 25). Sleep deprivation also leads to elevated cortisol 

levels (stress hormone) with decreased testosterone levels, negatively affecting 

the muscles„ ability to produce power and recovery processes (Rachel LEPROULT 

and others, 1997, p 868). 

c. Metabolic Mechanisms: Sleep deprivation affects glucose metabolism and 

muscle glycogen stores, impairing the athlete„s ability to endure prolonged 

exertion and increasing reliance on anaerobic energy sources, Sleep deprivation 

also leads to dysregulation of appetite, increasing ghrelin (hunger) and 

decreasing leptin (satiety), which may affect the athlete„s weight and body 

composition (Karine SPIEGEL and others, 2004, p 848). 
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d. Inflammatory Mechanisms: Studies have shown that sleep deprivation 

increases levels of inflammatory markers (such as IL‑ 6 and TNF‑ α), 

prolonging recovery time after exercise and increasing injury risk (Michael 

IRWIN, 2015, p 160; Norah SIMPSON, DINGES, 2007, p 248). 

3. The Impact of Sleep Quality on Components of Sports Performance 

3.1. Meta‑ Analytic Evidence on the Effects of Sleep Deprivation 

Numerous systematic reviews and meta‑ analyses have been 

conducted to examine the impact of sleep deprivation on sports performance, 

with consistent results showing clear negative effects. In the most recent and 

comprehensive meta‑ analysis, (Yuxiang KONG and others, 2025) conducted a 

study encompassing 45 studies investigating the effect of sleep deprivation on 

various types of sports performance, involving both athletes and non‑ athletes. 

Results showed that sleep deprivation negatively affects aerobic endurance in 

athletes with a moderate effect size (SMD = –0.66; 95% CI: –1.28 to –0.04; P = 

0.04), meaning that sleep‑ deprived athletes suffer a notable decline in their 

ability to sustain continuous aerobic performance (Yuxiang KONG and others, 

2025, p 8). 

The analysis also showed that sleep deprivation affects explosive 

strength (SMD = –0.63; P < 0.00001), maximal strength (SMD = –0.35; P = 

0.001), speed (SMD = –0.52; P = 0.0008), and motor control (SMD = –0.87; P = 

0.04). Sleep deprivation was also associated with an increase in the rate of 

perceived exertion (RPE), with an effect size of SMD = 0.39; P = 0.006, meaning 

that sleep‑ deprived athletes feel greater effort while performing the same 

physical tasks compared to their normal state (Yuxiang KONG and others, 2025, 

p 9). 
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Table 1. Effect sizes of sleep deprivation on sports performance components  

Performance 

Component 

Effect Size 

(SMD) 
95% CI Significance 

Aerobic 

Endurance 
–0.66 –1.28, –0.04 P = 0.04 

Explosive 

Strength 
–0.63 –0.85, –0.41 P < 0.00001 

Speed –0.52 –0.71, –0.33 P = 0.0008 

Motor Control –0.87 –1.71, –0.03 P = 0.04 

Rate of 

Perceived 

Exertion 

0.39 0.11, 0.67 P = 0.006 

Source: Yuxiang KONG and others, 2025, p 8 

3.2. Impact of Sleep Deprivation on Aerobic and Anaerobic Endurance 

Aerobic endurance is among the performance components most 

affected by sleep deprivation due to its reliance on the integration of 

cardiovascular, respiratory, and aerobic metabolic functions. A study by (Jamie 

CRAVEN and others, 2022, pp 2669–2690) showed that sleep deprivation leads 

to a 10‑ 15% reduction in time to exhaustion during aerobic endurance tests, 

associated with increased heart rate and decreased ability to maintain maximal 

oxygen consumption. Results from the meta‑ analysis conducted by (Thiago 

LOPES and others 2023, pp 721-733) also showed that sleep deprivation affects 

aerobic performance regardless of the athlete„s training level, although the effect 

was more pronounced in non‑ athletes (SMD = –1.02) compared to athletes 

(SMD = –0.66) (Yuxiang KONG and others, 2025, p 9). 
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Regarding anaerobic performance, studies have shown that sleep 

deprivation affects the ability to repeat maximal and explosive efforts. (Nizar 

SOUISSI and others, 2013, pp 2473-2480) found that 24 hours of sleep 

deprivation led to an 8‑ 12% decrease in performance during the repeated 

sprint test (Wingate test). (Bing GONG and others, 2024, pp 245–258) also 

showed that partial sleep deprivation in the early part of the night (PSDE) 

particularly affects anaerobic and explosive performance (SMD = –1.04), 

reflecting the importance of early sleep, which contains the highest proportion of 

slow‑ wave sleep responsible for physical recovery. 

3.3. Impact of Sleep Deprivation on Muscular Strength and Speed 

Muscular strength and speed capabilities are significantly affected by 

sleep deprivation due to these capabilities„ dependence on neuromuscular 

efficiency and concentrations of adenosine triphosphate and muscle glycogen. 

Results from the meta‑ analysis showed that sleep deprivation affects maximal 

strength with a moderate effect size (SMD = –0.35) and speed with a clear effect 

size (SMD = –0.52) (Yuxiang KONG and others, 2025, p 8). A study by (François 

BLACHIER and others, 2021) showed that 24 hours of sleep deprivation led to a 

5‑ 8% decrease in grip strength and knee extensor muscle strength, with core 

(trunk) strength not affected to the same degree. 

In a related context, (Melissa SKEIN and others, 2011) showed that 30 

hours of sleep deprivation led to a 3.5% decrease in 20‑ meter sprint time, with 

a decrease in the ability to repeat maximal speeds in repeated tests.  

3.4. Impact of Sleep on Motor Control and Cognitive Functions 

Motor control is among the performance components most sensitive to 

sleep quality due to its reliance on the integration of sensory, motor, and 
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cognitive functions. Results from the meta‑ analysis showed that sleep 

deprivation affects motor control with a very large effect size (SMD = –0.87), 

especially when deprivation occurs in the latter part of the night (PSDB), which 

contains the highest proportion of REM sleep (SMD = –2.12) (Yuxiang KONG 

and others, 2025, p 9). This large effect reflects the importance of REM sleep in 

motor memory consolidation and skill learning. 

A study by (Ranel VENTER, 2014, pp 18–22) showed that sleep 

deprivation in tennis players led to a 25% decrease in serve accuracy and a 15% 

decrease in groundstroke accuracy. (Laura JULIFF and others, 2015, pp 680–684) 

also showed that 64% of athletes reported that their sleep was negatively 

affected before major competitions, with this effect associated with increased 

anxiety and decreased confidence in skill performance. 

3.5. Impact of Sleep on Sports Injuries and Recovery 

Sleep„s importance extends beyond direct performance effects to its 

critical role in injury prevention and accelerating recovery processes. (Matthew 

MILEWSKI. and others, 2014, pp 129–133) showed that adolescent athletes who 

slept less than 8 hours per night were 1.7 times more likely to be injured 

compared to those who slept more than 8 hours, also showed that poor sleep 

quality is among the strongest predictors of sports injury risk in young athletes. 

Regarding recovery, (Dale RAE, COETZEE, 2019) showed that sleep 

deprivation delays the process of restoring muscle glycogen stores after exercise 

and prolongs the period of elevated inflammatory markers, also showed that 

sleep extension in university athletes led to improved reaction time, increased 

shooting accuracy, and decreased perceived stress levels. 
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4. Risk Factors Specific to Athletes and Sleep Disorders 

4.1. Unique Characteristics of Athletes and Sleep Disruption Factors 

Athletes face a unique set of factors that negatively affect their sleep 

quality, differing from those affecting the general population. (Jessica 

GOODERICK. and others, 2025, pp 245–258), in their narrative review, identified 

a set of athlete‑ specific factors contributing to poor sleep, most notably:  

a. Training and Competition Pressure: Intensive training schedules and 

frequent competitions reduce the opportunity for adequate sleep, especially 

when training occurs in early morning or late evening hours. Studies have shown 

that early morning training reduces sleep duration the previous night by an 

average of 1‑ 2 hours, while evening competitions delay sleep onset and 

increase wake time during the night (Charli SARGENT and others, 2014, p 23). 

b. Competition‑ Related Anxiety: Studies have shown that 64% of athletes 

suffer from sleep disturbances before major competitions, especially on the night 

preceding competition. The study attributed the main reasons to 

competition‑ related thoughts (83.5%) and nervousness (43.8%) (Laura JULIFF 

and others, 2015, p 682). This anxiety leads to increased wake time during the 

night and decreased sleep efficiency. 

c. Travel Across Time Zones: Traveling across multiple time zones leads to 

circadian rhythm disruption (jet lag), affecting sleep and wake timing, leading to 

decreased sleep quality and recovery, especially in the first days after travel 

(Charles SAMUELS, 2012, p 47). 

d. Exercise‑ Related Pain: Muscle pain resulting from intense exercise 

increases wake time during the night and decreases sleep efficiency, especially 
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on nights following intense training (Christophe HAUSSWIRTH and others, 

2014). 

e. Exposure to Artificial Light and Screens: Exposure to blue light emitted 

from screens and electronic devices in the evening hours inhibits melatonin 

secretion and delays sleep onset, negatively affecting sleep quality among 

athletes who intensively use these devices (Melanie KNUFINKE and others, 

2018, p 132). 

4.2. Prevalence of Sleep Disorders Among Athletes 

Studies indicate significantly higher rates of sleep disorders among 

athletes compared to the general population. In a systematic review covering 12 

studies on Olympic athletes (n = 596), the average sleep duration was found to 

be only 6 hours and 10 minutes (Michele LASTELLA and others, 2015, pp 116–

127).  

A recent study on American university athletes (Division I) showed that 

the average sleep duration was 409.2 ± 36.3 minutes (approximately 6.8 hours), 

with a gap of up to 80 minutes between actual sleep duration and actual sleep 

need (Jason GOLDMAN and others, 2024, pp370–375). The study also showed 

that average sleep efficiency was only 61.6%, a rate much lower than the normal 

rate (>85%). 

In a survey study covering 175 elite athletes, it was found that 97% of 

athletes do not get enough sleep to meet their subjective needs, with an average 

sleep deficit of approximately 60 minutes per night (Spencer ROBERTS and 

others, 2019, p 1382). 
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5. Strategies for Improving Sleep Quality to Enhance Sports Performance 

5.1. Sleep Hygiene as a Preventive Approach 

Sleep hygiene encompasses a set of behavioral and environmental 

practices aimed at enhancing an individual„s ability to initiate and maintain 

sleep. Studies have shown that implementing sleep hygiene programs among 

athletes leads to notable improvements in sleep duration, efficiency, and quality 

(Shannon O„DONNELL, DRILLER, 2018, pp 1124–1129). (Jessica GOODERICK 

and others, 2025), in their narrative review, present a set of effective sleep 

hygiene components for athletes: 

a- Regular Sleep and Wake Times: Maintain consistent sleep and wake times 

even on rest days to enhance circadian rhythm stability. 

b- Appropriate Sleep Environment: The bedroom should be dark, quiet, and 

cool (18‑ 20°C), using light‑ blocking curtains. 

c- Avoid Stimulants: Avoid caffeine, nicotine, and other stimulants in the 

afternoon and evening. 

d- Regulate Light Exposure: Avoid blue light from screens 1‑ 2 hours before 

bedtime; promote natural light exposure in the morning. 

e- Stress Management: Practice relaxation techniques, meditation, and deep 

breathing before bedtime. 

f- Avoid Heavy Meals Before Bedtime: Have dinner 2‑ 3 hours before sleep; 

avoid sugary drinks and heavy meals. 
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5.2. Sleep Extension Strategies 

Sleep extension strategies aim to increase athletes„ actual sleep duration 

to approach optimal individual needs. Studies have shown that sleep extension 

leads to noticeable improvements in physical and skill‑ based performance and 

cognitive functions (Cheri MAH and others, 2011, p 947). 

In a pioneering study, (Cheri MAH and others, 2011, pp 943–950) 

implemented a sleep extension intervention in university basketball players, 

extending sleep duration to 8.5 hours for 5‑ 7 weeks. Results showed 

improvements in sprint time (by 4.8%), free throw accuracy (by 9.2%), and 

three‑ point shooting accuracy (by 13.7%), with decreased reaction time and 

improved overall mood. (Rebecca SWINBOURNE and others, 2016, pp 3370–

3377) also showed that sleep extension in football players led to improved 

aerobic and anaerobic performance and decreased rate of perceived exertion. 

Effective practices for sleep extension include: 

- Strategic Napping: Short naps (20‑ 30 minutes) to compensate for nocturnal 

sleep deficit (Michele LASTELLA and others, 2018, p 121). 

- Gradual Sleep Extension: Increase sleep duration by 30‑ 60 minutes per 

night while maintaining consistent wake‑ up times. 

- Weekend Catch‑ Up Sleep: Compensate for part of the accumulated sleep 

deficit on rest days. 

5.3. Additional Interventions to Improve Sleep 

- Mindfulness and Meditation: Mindfulness programs lead to improved sleep 

quality and decreased anxiety (Jordan GROSS, VAN DER WATT, 2017, p 310). 
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- Thermal Interventions: Warm baths or saunas 1‑ 2 hours before bedtime 

promote subsequent decline in core body temperature, stimulating sleep onset 

(Leon LACK and others, 2008, p 312). 

- Nutritional Supplements: Melatonin (0.5‑ 5 mg) may improve sleep onset 

and regulate circadian rhythm, especially during travel (Rebecca COSTELLO and 

others, 2014). Magnesium, glycine, and theanine may also contribute to 

improved sleep quality (Makoto BANNAI, KAWAI, 2012, p 146). 

6. Recommendations 

- Integrate Sleep as a Strategic Priority: Treat sleep as a fundamental 

component of the sports preparation program, allocating sufficient time in daily 

and weekly schedules. 

- Regular Sleep Assessment: Use objective tools (actigraphy) or subjective tools 

(sleep diaries) to regularly assess sleep duration and quality (Jessica 

GOODERICK and others, 2025, p 29). 

- Tailor Sleep Hygiene Programs: Design sleep hygiene programs to suit 

individual needs and sport‑ specific circumstances. 

- Consider Training and Competition Timing: Avoid very early morning or late 

evening training when possible; allow sufficient sleep after evening 

competitions. 

- Manage Travel Across Time Zones: Implement structured protocols for jet lag 

management, including gradual sleep adjustment, appropriate light exposure, 

and melatonin when necessary. 

f. Continuous Education: Educate athletes and coaches about the importance 

of sleep and practical strategies to improve it. 
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Conclusion 

This analytical study confirms the pivotal role of sleep quality in 

achieving sports excellence, as its impact extends beyond passive recovery to 

directly affect various components of physical, skill‑ based, and psychological 

performance. Accumulating scientific evidence has shown that sleep deprivation 

negatively affects aerobic and anaerobic endurance, muscular strength, speed, 

and motor control, with a notable increase in the rate of perceived exertion and 

elevated injury risks. The study also demonstrated that athletes face a unique set 

of factors affecting their sleep quality, including training and competition 

pressure, competition‑ related anxiety, and travel across time zones. 

In light of these findings, the study confirms that improving sleep quality 

through sleep hygiene strategies, sleep extension, and supportive interventions 

constitutes an effective approach to enhancing sports performance and 

achieving excellence. Practitioners and coaches should integrate sleep as a 

strategic priority in sports preparation programs, with regular assessment of 

athletes„ sleep and tailoring interventions according to their individual needs. 

Attention to sleep is not a luxury in the competitive sports world but a strategic 

investment in athlete health, performance, and ability to achieve 

accomplishments. 
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