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Abstract

Sleep is basic and common biological activity in human beings. Sleep is vital for recovery
for recovering or replenishments of energy loss during daily functional activities. Sports involve
expending excess energy more than required for day-to-day operations. Hence extended sleep
becomes mandatory for replenishment of expended energy during sporting activities. However, real
time scenario depicts athletes get lesser sleep than normally required taxing the physiological
system, predisposing chronic injury and hindering sports performance. Sleep deprivation has a
significant impact on various physiological systems such as cardio respiratory, nervous and
endocrine system. Sleep extension has benefits in sports performance despite the variety of sports.
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1) INTRODUCTION

Sleep is one of the most indispensable biological activities of human beings. It is a method
during which the bodily tissues recover from metabolic processes operative throughout the day and
set up the body for effective physiological performance the following day [1]. The impact of sleep
on various physiological systems and vice versa has been acknowledged since ancient times [2].
The performance of elite athletes depends on neuromotor performance, efficient cortical control,
intellectual, motor memory, coordination, visual cueing, balance, focus, cardio respiratory
endurance, hormonal control and efficient energy metabolism [4]. Recent years have seen
technological advances in physiological measurement of sleep [3]. Sports performance is
multifaceted. Recent literature investigates the physiological and psychological impact of sleep over
sports performance [5-16].

As sleep affects cardio respiratory endurance [9,10], neuromotor performance [11], mood,
focus and metabolisms. It is logical to think sports performance shall be largely affected by sleep if
deprived or fragmented [12]. Further it can be hypothesized that over-training with sleepless nights
and travel [13], micro-sleep, sleep lapses due to environmental change, emotional behaviors may
fragment or deprive sleep. This in-turn may affect sports performance. If sleep behaviors are
regularized or advocated during training or pre-participation of scheduled games, it could improve
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the probabilities of winning games either at homeland or overseas. This narrative review shall
explain the impact of sleep on various physiological systems of the human body during sport
performance, effect of sports on sleep as well as sleep hygiene recommendations for athletic
population.

2. SLEEP: STAGES AND MEASUREMENT

Sleep can be defined as the physiological process where metabolic and other regulatory
functions halt for a period of time so that the body systems recover and prepare forthe next day’s
metabolic and other regulatory functions [1].There are two types of sleep: rapid eye movement
(REM)and non-REM (normally called slow waves). Each type has2—3 stages depending on alpha,
beta, theta and delta wave frequencies. During a single night’s sleep, there are several sets of REM,
non-REM and awake stages occur at different times throughout the night. These processes are said
to be important for the metabolism of cortical centers, various bodily physiological systems and
their recovery [14-17].

Biological clock or circadian rhythm is responsible for sleep wake cycles and maintenance
of homeostasis of bodily physiological functions. As sleep is multifaceted, it is difficult to measure
all its dimensions among sports professionals. Recall questionnaires of sleep has been proven to be
less reliable[18-22]. Measurement of sleep has seen technological advancements over the past 3
decades. The gold standard for measurement of sleep is polysomno-graph. It is a multi-parametric
test that is able to measure various physiological functions associated with sleep; electro
encephalography  (EEG), electrocardiography  (ECG),electro myography (EMG) and
electrooculography (EOG).This kind of testing requires expertise, as it is a cumbersome lab based
procedure.

3. REASONS FOR SLEEP DEPRIVATION IN SPORTS

Timing of training sessions, competing at foreign soil, altitude and other new environmental
influences, emotional instability, poor peer group relations, familial isolation during training and
competitions as well as psychological inhibitions with training and competitions are few reasons
responsible for sleep deprivation among sports population[23]. Further sports drinks, recurrent
injury, financial status in order to meet expenses for coaching, competitions, travel, medical
assistance for recurrent injuries and poor accommodation and facilities during competition can add
to sleep deprivation in sports population[24-28]. Physiological rea-sons for sleep deprivation
include but are not limited to pituitary hypothalamic disregulation, thyroid and growth hormone
over activity, increase in oxidative and inflammatory markers after strenuous training or
competition, neuro-hormonal dis-regulation, anxiety induced hyperventi-lation, hypovolemia and
anemia during menstrual cycles and pregnancies [29].

4. PITUITARY HYPOTHALAMIC AXES

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., [JsiINECECERMNEIE! as well as in Cabell’s Directories of Publishing Opportunities, U.S.A.

International Journal of Research in Social Sciences
http://www.ijmra.us



November
RSSOV SSN : 2249-2496

A bridge between sleep and sports performance. Central control of sleep and its efficiency
depends upon the integration and regulation of sleep by the pituitary hypothalamic limbic system
[30]. In cases of nutritional or hormonalism balance, pituitary-hypothalamus dis regulation could
lead to sleep dysfunction. Further sleep deprivation and debt can lead to an impact on the pituitary-
hypothalamus-limbic system which in-turn influences the function of cardiovascular,endocrine and
neuromotor performance[31-33]. Sleep and various system effects in athletesSleep affects various
physiological systems of the human body [34]. During sleep, the body recovers from the day’s
metabolic processes. Hence for systematic and efficient functioning of the physiological systems,
sleep is a vital process. Athletes who have hyperactive physiological processes in order to meet the
hyper metabolic demands, may requirea longer recovery period and hence longer sleep period for
good performance during training or competitions [15].

CONCLUSION

Sleep quality and intensity shall be borne in mind in coaching athletes before, during and
after the competitions. The sleep education should be part of coaches; psychologist and team
manager’s training for behavior modification and fruitful team performance. Sleep is an important
component in sports arena but is usually neglected which is a growing concern. Coaches schedule
practice, strength and conditioning as well as meal times for the entire day; however, they seem to
neglect the next 8-9 hours of athlete during the night, thus failing to monitor their sleep hygiene.
The above narrative review clearly depicts the stress of physiological systems due to sleep loss,
deprivation and debt in sports population

REFERENCES

[1] Aldabal L, Bahammam AS. Metabolic, endocrine, and immune consequences of sleep
deprivation. Open Respir Med J2011;5:31—43.

[2] Coote JH. Respiratory and circulatory control during sleep. JExp Biol 1982;100:223—44.

[3] Signal TL, Gale J, Gander PH. Sleep measurement inflight crew: comparing actigraphic and
subjective estimates to polysomnography. Aviat Space Environ Med 2005;76(11):1058—63.

[4] Gorman AD, Abernethy B, Farrow D. Evidence of different underlying processes in pattern
recall and decision-making. QJ Exp Psychol (Hove) 68(9):1813—31.

[5] Arnal PJ, Lapole T, Erblang M, Guillard M, Bourrilhon C, Léger D, et al. Sleep extension
before sleep loss: effects on performance and neuromuscular function. Med Sci Sports
Exerc2016;48(8):1595—603.

[6] Fullagar HH, Skorski S, Duffield R, Hammes D, Coutts AJ,Meyer T. Sleep and athletic
performance: the effects of sleeploss on exercise performance, and physiological and cognitive
responses to exercise. Sports Med 2010 ;45(2):161—86.

[7] Fullagar HH, Skorski S, Duffield R, Julian R, Bartlett J, MeyerT. Impaired sleep and recovery
after night matches in elitefootball players. J Sports Sci 2016;34(14):1333—29.

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., [JsiINECECERMNEIE! as well as in Cabell’s Directories of Publishing Opportunities, U.S.A.

International Journal of Research in Social Sciences
http://www.ijmra.us



2015

November
RSSER TN VI SSN : 2249-2496

[8] Tuomilehto H, Vuorinen VP, Penttild E, Kivimaki M, VuorenmaaM, Venojarvi M, et al. Sleep
of professional athletes: under exploited potential to improve health and performance. J
SportsSci 2017;35(7):704—10.

[9] Azboy O, Kaygisiz Z. Effects of sleep deprivation on cardio respiratory functions of the runners
and volleyball players during rest and exercise. Acta Physiol Hung 2009 (1):29—36.

[10] Scott JP, McNaughton LR. Sleep deprivation, energy expenditure and cardio respiratory
function. Int J Sports Med 2004 (6):421—6.

[11] Boonstra TW, Stins JF, Daffertshofer A, Beek PJ. Effects of sleep deprivation on neural
functioning: an integrative review. CellMol Life Sci 2007;64(7-8):934—46.

[12] Luke A, Lazaro RM, Bergeron MF, Keyser L, Benjamin H, BrennerJ, et al. Sports-related
injuries in youth athletes: is over-scheduling a risk factor? Clin J Sport Med 2011,307-14.

[13] Reilly T, Waterhouse J, Edwards B. Jet lag and air travel: implications for performance. Clin
Sports Med 2005;24(2):367—380[xii].

[14] Bonnet MH, Berry RB, Arand DL. Metabolism during nor-mal, fragmented, and recovery
sleep. J Appl Physiol1991;71(3):1112—S8.

[15] 1zci B, Ardic S, Firat H, Sahin A, Altinors M, Karacan I. Relia-bility and validity studies of the
Turkish version of the Epworth Sleepiness Scale. Sleep Breath 2008;12(2):161—S8.

[16] Fullagar HH, Duffield R, Skorski S, Coutts AJ, Julian R, Meyer T et al. Sleep and recovery in
team sport: current sleep-related issues facing professional team sport athletes. Int Physiol Per-
form 2011(8):950—7.

[17] Hirotsu C, Tufik S, Andersen ML. Interactions between sleep,stress, and metabolism: from
physiological to pathological con-ditions. Sleep Sci 2010;8(3):143—52.

[18] Born J, Fehm HL. Hypothalamus-pituitary-adrenal activity during human sleep: a coordinating
role for the lim-bic hippocampal system. Exp Clin Endocrinol Diabetes1998;106(3):153—63.

[19] Vgontzas AN, Mastorakos G, Bixler EO, Kales A, Gold PW,Chrousos GP. Sleep deprivation
effects on the activity ofthe hypothalamic-pituitary-adrenal and growth axes: potential clinical
implications. Clin Endocrinol (Oxf) 1999;51(2):205—15.

[20] Kamen GQ. Neuromotor issues in human performance: intro-duction. Res Sport
2004;75(1):1—2.

[21] Oliver SJ, Costa RJ, Laing SJ, Bilzon JL, Walsh NP. One night ofsleep deprivation decreases
treadmill endurance performance.Eur J Appl Physiol 2009;107(2):155—®61.

[22] Friedman EH. Neurobiology of sleep and cardiac diseases amongst elderly people. Medicine
1995;237(2):216—7.

[23] Yuksel M, Yildiz A, Demir M, Bilik MZ, Ozaydogdu N, Aktan A.Effect of sleep quality on
hemodynamic response to exercise and heart rate recovery in apparently healthy individuals.
Clinlnvest Med 2014;37(6):E352—62.

[24] Jelic S, Padeletti M, Kawut SM, Higgins C, Canfield SM, OnatD. Inflammation, oxidative
stress, and repair capacity of thevascular endothelium in obstructive sleep apnea.
Circulation2008;117(17):2270—S8.

[25] Tobaldini E, Costantino G, Solbiati M, Cogliati C, Kara T,Nobili L. Sleep, sleep deprivation,
autonomic nervous system and cardiovascular diseases. Neurosci Biobehav Rev
2004;74(PtB):321—9.

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., [JsiINECECERMNEIE! as well as in Cabell’s Directories of Publishing Opportunities, U.S.A.

International Journal of Research in Social Sciences
http://www.ijmra.us



2015

November
RSSOV SSN : 2249-2496

[26] Meerlo P, Sgoifo A, Suchecki D. Restricted and disrupted sleep:effects on autonomic function,
neuro endocrine stress systems and stress responsivity. Sleep Med Rev 2002;12(3):197—210.

[27] Martin BJ. Effect of sleep deprivation on tolerance of prolonged exercise. Eur Physiol Occup
Physiol 1981:47(4):345—54,

[28] George CF, Kab V, Kab P, Villa JJ, Levy AM. Sleep and breathing in professional football
players. Sleep Med 2003;4(4):317—25.

[29] Jung CM, Melanson EL, Frydendall EJ, Perreault L, Eckel RH,Wright KP, et al. Energy
expenditure during sleep, sleep deprivation and sleep following sleep deprivation in adult
humans.J Physiol 2001;589(Pt 1):235—44.

[30] Klumpers UM, Veltman DJ, van To | MJ, Kloet RW, Boel-laard R, Lammertsma AA, et al.
Neurophysiological effects of sleep deprivation in healthy adults, a pilot study. PLoS
One2011;10(1):e0116906.

[31] Naylor E, Aillon DV, Barrett BS, Wilson GS, Johnson DA, Harmon HP, et al. Lactate as a
biomarker for sleep. Sleep 2010;35(9):1209—22.

[32] Depner CM, Stothard ER, Wright KP. Metabolic consequences of sleep and circadian
disorders. Curr Diab Rep 2009;14(7):507.

[33] Halson SL. Sleep in elite athletes and nutritional interventions to enhance sleep. Sports Med
2009;1:S13—23.

[34] Schmidt MH. The energy allocation function of sleep: a unifying theory of sleep, torpor, and
continuous wakefulness. Neurosci Biobehav Rev 2008;47:122—53.

[35] Zielinski MR, Krueger JM. Sleep and innate immunity. Front Biosci Scholar Ed 2007s;3:632-
42,

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., [JsiINECECERMNEIE! as well as in Cabell’s Directories of Publishing Opportunities, U.S.A.

International Journal of Research in Social Sciences
http://www.ijmra.us



