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Introduction
Almost every night we are engaging ourselves in a sound sleep. However, pattern of sleep and 

its features vary from person to person. Various body functions such as metabolism, appetite, 
cardiovascular system, and immune system has been maintained and regulated by sleep. Hence, 
for the optimum level of health, sleep is an important factor [1,2]. Sleep is a state of reduced 
consciousness that is relatively easy to reverse. A normal healthy sleep is distinguish by good quality, 
appropriate time and regularity, enough duration and without any sleep disorder and disturbance 
[3].

Attributes of Normal Sleep
The stages of sleep have historically been divided into one stage of Rapid Eye Movement (REM) 

sleep and four stages (Stages 1-4) of Non-Rapid Eye Movement (NREM) sleep that are characterized 
by increasing sleep depth. As the night progresses, this REM sleep increases and is longest in the 
last one-third of a sleep episode. The most restorative type of sleep is called as deeper sleep stage 
and it is also known as Slow-Wave Sleep (SWS). This stage is generally takes place during the first 
one- third of night [4,5]. Features of REM and NREM are differentiated by numerous physiological 
changes such as brain functioning, blood pressure, heart rate, endocrine system, body temperature, 
sexual arousal and sympathetic nervous system. For example, when we are in NREM stage, then our 
blood pressure, heart rate, respiration, flowing of blood in the brain; all are decreased as compare 
with wakeful periods. While on the other hand, when we are in REM stage, all of the above mention 
functions increased as compare with NREM sleep. Brain activity decreased in NREM sleep but its 
activity level is similar during REM sleep except in the area of motor as well as sensory, where brain 
activity level increased [5].

American Academy of Sleep Medicine has given a new classification of sleep and as per this 
classification, only three stages of NREM sleep developed and these are: lighter sleep and deeper 
sleep. Stage N1 and N2 are the lighter sleep and stage N3 is a deeper sleep [6]. This new classification 
given by American Academy of Sleep Medicine has been focused on Electroencephalogram (EEG) 
derivations and the incorporating of Stages 3 and 4 into Stage N. While comparing both of these 
sleep classification, only a slight differences were found out which is related to sleep efficiency, REM 
sleep and sleep time. The distribution of NREM sleep stages and measurement of wakefulness after 
sleep onset, affect the choice of sleep classification [7].

The exchange between the sleep-promoting process (process S) and the maintenance of 
wakefulness system (process C), has been explained by the two-process model. The regulation of 
the sleep-wake cycle has been attained by the balance between process C and process all the time. 
This sleep-wake cycle is also regulated by circadian rhythms. Circadian rhythm is a 24 hours daily 
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rhythm of physiology and behavioral changes that occurs in the 
body. Throughout the physical activity, food consumption, hormone 
secretion, body temperature, heart rate and muscle tone, circadian 
rhythms control the metabolic activity of the body [4].

In order to allow sleep to occur, neurons in the hypothalamus 
turn off the arousal systems and hence, regulate the sleep process. As 
these neurons regulate the sleep process, loss of these neurons leads 
to sleep disturbance, insomnia and other sleep related disorders. Not 
only the neurons, but other brain regions like brain stem and cognitive 
areas of the forebrain are also responsible for disturbance in sleep. By 
sending the outputs to the brain stem and spinal cord, neurons in 
the pons switch between NREM and REM sleep throughout the night 
and causes the chaotic autonomic activity and muscle atonia; to the 
forebrain; and to the thalamus via cholinergic pathways [8].

Via the Suprachiasmatic Nucleus (SCN), these circadian rhythms 
work to synchronize sleep with the external day-night cycle. This 
Suprachiasmatic Nucleus (SCN) act as brightness detectors by 
receiving the direct input from nerve cells in the retina. From the 
retina to the suprachiasmatic nucleus, light travel and give signals 
to pineal gland for controlling the secretion of melatonin. To 
synchronize the circadian rhythms with the environment and the 
body, a neurohormone: melatonin is essential. In nearly all tissues, 
this synchronization is possible only because of melatonin receptors. 
To maintain the daily patterns of activity suprachiasmatic nucleus 
works with a series of clock genes to synchronize the peripheral 
tissues [8].

Sleep Deprivation and Its Physiologic Effects
Sleep disorders has been classified into various category like 

obstructive sleep apnea [9,10], narcolepsy, sleep walking, insomnia 
and restless legs syndrome (related to altered dopamine and iron 
metabolism); >50% of idiopathic cases of restless leg syndrome have 
a positive family history [11,12]. Sleep deprivation is also categorized 
under sleep disorder. Sleep deprivation has been associated with 
numerous major medical conditions particularly those that require 
nighttime medical monitoring (e.g., continuous glucose monitoring 
for individuals with diabetes) [13] or hospitalization, especially in an 
intensive or critical care unit [14,15]. A primary mechanism has been 
identified by various sleep deprivation studies and this mechanism 
showed various adverse short- and long-term health effects of sleep 
disturbance (Figure 1) [16-19].

An increased oxygen consumption and carbon dioxide production 
leads to increased body metabolism that occurs during concise and 
continued arousals stage of sleep [18]. Fragmented sleep has been 
associated with changes in the level of norepinephrine, epinephrine 
and of catecholamine. Cortisol and adreno-corticotropic hormone 
present throughout a 24-h sleep–wake cycle and an increased secretion 
of both of these hormone have been correlated with chronic persistent 
insomnia [17]. The health consequences of sleep disruption have 
been influenced by activations of the sympathetic nervous system, the 
sympatho-adrenal system, and the hypothalamic-pituitary-adrenal 
axis [16-19]. An increased risk of type 2 diabetes mellitus (T2DM) in 
patients with poor sleep quality has been associated with decreased 
insulin sensitivity that further associated with suppression of slow-
wave sleep [20]. Decreased leptin and increased ghrelin level leads 
to increased appetite and that again disturb the metabolic system of 
body which results in poor sleep quality [21].

Immune function also associated with sleep deprivation that 

leads to changes in pro-inflammatory cytokines, such as tumor 
necrosis factor, interleukins 1 and 6, and C-reactive protein 
[8,22]. These effects of sleep deprivation are often interrelated and 
bidirectional. Worsening of sleep deprivation occurs due to the 
distress associated with sleep loss that can create additional stress 
to maximize sleep [23]. Researcher suggests that the mechanisms 
of short- and long-term health consequences are similar but are 
affected by time [24]. The body’s ability to compensate for physiologic 
changes is diminished in chronic sleep deprivation that further leads 
to accumulating effects and basal changes [24,25]. An increased EEG 
activity, abnormal hormone secretion, increased metabolic activity, 
and increased sympathetic nervous system activity throughout the 
day and night occurs due to lack of appropriate body rest that further 
leads to sleep disorders like insomnia. This inappropriate body rest is 
also responsible for development of disease and various other chronic 
conditions [21]. This insufficient sleep is related with alterations in 
the neuroendocrine stress response system that again leads to stress-
related disorders such as mood disorders and depression [25].

How Much Sleep Do an Individual Need?
The National Heart, Lung, and Blood Institute (2012) describes 

that sleep needs change as we age and that individual sleep needs vary.

The recommended amounts of sleep hours per day are: Newborns 
(16-18 hours), Preschool –aged (11-12 hours), School- aged (at least 
10 hours), teens (9-10 hours), Adults including the elderly (7 h to 8 
h) [26].

As per American Academy of Sleep Medicine (AASM) and the 
Sleep Research Society, recommended amount of sleep required are 
[27,28] (Table 1).

Sleep Hygiene
The CDC (2012) defined sleep hygiene as “The promotion of 

regular sleep”. ‘Sleep hygiene’ is the term used to describe good sleep 
habits. Long-term solutions to sleep difficulties can be managed by 
using various strategies that has been evidence by researchers. For 
short term management numerous medications can be used to 
manage sleep abnormalities. But continuous use of these sleeping 
pills leads to dependence on medication and impair the developing of 
good sleep habits. Hence for treating good sleep habits, sleep hygiene 
is an important factor [29,30].

Studies done by researchers had shown that sleep hygiene 
education is significantly (p<0.001) helpful in improving sleep quality 
of persons [31]. This sleep education is correlated with avoidance of 
caffeine, doing regular exercise, noise free environment maintaining 
regular sleep schedule and many more others [32].

Studies have shown that large dose of caffeine before bed time 
resulted in disturbance of sleep by blockade of adenosine receptors 
in the basal forebrain and hypothalamus which is responsible for 

Age Sleep Required/24 hours

Infant (4-12 months) 12-16 hours (including naps)

Toddler (1-2 years) 11-14 hours (including naps)

 Pre-school (3-5 years) 10-13 hours (including naps)

School Age (6-12 years) 9-12 hours

 Teenager (13-18 years) 8-10 hours

Adult (18-60 years) 7 or more hours per night

Table 1: As per AASM Recommended Amount of sleep.
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increasing sleep onset latency and decreasing total sleep time, sleep 
efficiency. Hence, sleep hygiene practices recommend completely 
avoidance of caffeine especially in afternoon or evening [33-36].

Cholinergic neurons presents in the basal forebrain and through 
the stimulation of these neurons, nicotine aids the arousal and 
wakefulness of sleep. Hence like caffeine, nicotine is also responsible 
for increasing sleep onset latency and decreasing total sleep time. So, 
as a sleep hygiene practice, it has been recommended to completely 
abstinence from nicotine intake [37,38].

Alcohol intake is another factor that interrupts in good sleep 
habits. Alcohol also decreases sleep onset latency and increases slow 
wave sleep and once the alcohol is metabolized within the body, side 
by side sleep become lighter that further leads to increasing in Stage 1, 
REM sleep and more arousals. Hence, completely reduction of alcohol 
use has been recommended especially during bed time [39,40].

Regular exercise encourage in sleep hygiene practice. Regular 
exercise helps in the improvement of sleep by producing its positive 
effects on body temperature, arousal, and/or adenosine levels. Regular 
exercise also increases in total sleep time, NREM stage 2 sleeps, slow 
wave sleep, latency to REM sleep, and small reduction in sleep onset 
latency. Study has shown that more than 60 min of exercises increases 
the total sleep time at highest level. Youngstedt et al. [41] found that 
doing exercise close to bedtime improves sleep because of the acute 
body-heating, anxiolytic and antidepressant effects of exercise [41-
43]. Center for Clinical intervention also recommended regular 
exercise for better sleep but strenuous exercise should be avoided 
within 4 h of bedtime [29,30].

Initiation and maintenance of sleep is also affected by level of 
stress. Researcher showed that increased stress level before and 
during bedtime, leads to impairment of cognitive, physiological and 
sympathetic arousal of the body. Relaxation and mindfulness therapy 
can help to minimize the stress level of the body and helps in the 
initiation and maintenance of sleep [44-47].

Noise is again a precipitating factor for poor sleep habits. Various 
arousals in the body has been increased due to nocturnal noise and 
that leads to more lighter sleep, increased Stage 1 and 2 and/or 
suppressed slow wave sleep and REM sleep. Noise free environment, 
sound-reducing and sound-masking strategies like ear plugs and 
white noise respectively helps in improvement of sleep quality by 
reducing sleep onset latency and increasing slow wave sleep SWS [48-
50].

Synchronization between physiological sleep drive, circadian 
rhythms, and the nocturnal sleep episode can be maintained by 
encouraging regular bed- and/or wake-times as a good sleep hygiene 
habit. This habit of going to bed and getting up at same time everyday 
makes a personal feel better physically as well as mentally [29,30,51].

It is better to avoid taking a nap in a day but if a person is not able 
to avoid a nap than more than 30 min of napping in a day should be 
discourage in good sleep hygiene practice and this 30 min of napping 
should be taken before 3 pm. This less than one hour of napping in 
a day helps to improve cognitive performance, alertness, and mood 
[29,30,52,53].

Others good sleep hygiene practice includes performing sleep 
rituals before going to bed and it should be for at least 15 min. Having 
a hot bath 1 h to 2 h before bedtime also helps in improvement of 
sleep as hot bath raised the body temperature and this drop in body 
temperature encourage sleepiness in the body. Too much watching of 
clock is also discourage, when the person is not able to sleep as this 
too much watching leads to stress and that further interfere with the 
relaxation of body. Last but not least good sleep hygiene practice is 
using bed only for sleeping or sex purpose so that body will able to 
make a connection between bed and sleeping [29,30,33,54] (Figure 2).

Conclusion
Sleep is a biologic process that is essential for life and optimal 

health. Sleep plays a vital role in brain function and systemic 
physiology across many body systems. Problems with sleep are widely 

Figure 1: Mechanisms by which sleep disruption is thought to exert its 
detrimental short- and long-term effects.
Notes:   ↑: increase; ↓: decrease. Data from the following references [8,20,16-
19].
Abbreviations: ACTH: Adrenocorticotropic Hormone; CO2: Carbon Dioxide; 
TNF: Tumor Necrosis Factor; IL: Interleukin; CRP: C-Reactive Protein; 
T2DM: Type 2 Diabetes Mellitus Figure 2:  Healthy Sleep hygiene Practice.
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prevalent and include deficits in quantity and quality of sleep; sleep 
problems that impact the continuity of sleep are collectively referred 
to as sleep deprivation. Sleep deprivation is associated with increased 
activity of the sympathetic nervous system and hypothalamic-
pituitary-adrenal axis, metabolic effects, changes in circadian 
rhythms, and proinflammatory responses. As a result of the potential 
consequences of sleep deprivation, health care professionals should 
be vigilant of how managing underlying medical conditions may help 
to optimize sleep continuity and consider prescribing interventions 
that minimize sleep disruption. Healthy sleep is essential for optimal 
health, performance and safety at work. Obtaining healthy sleep is 
important for both physical and mental health. It can also improve 
productivity and overall quality of life. Everyone, from children to 
older adults, can benefit from practicing good sleep habits. Hence, 
Good sleep quality is cardinal to good health, and research has shown 
that it plays a fundamental role in immunity, learning, metabolism, 
and other biological functions.

References
1. Watson NF, Badr MS, Belenky G, Bliwise DL, Buxton OM, Buysse D, et al. 

Joint Consensus Statement of the American Academy of Sleep Medicine 
and Sleep Research Society on the recommended amount of sleep for a 
healthy adult: methodology and discussion. Sleep. 2015;38(8):1161-83.

2. Institute of Medicine, Committee on Sleep Medicine and Research, Board 
on Health Sciences Policy. Sleep Disorders and Sleep Deprivation: An 
Unmet Public Health Problem. Washington, DC: National Academies 
Press; 2006.

3. Watson NF, Badr MS, Belenky G, Bliwise DL, Buxton OM, Buysse D, et 
al. Recommended amount of sleep for a healthy adult: a joint consensus 
statement of the American Academy of Sleep Medicine and Sleep Research 
Society. Sleep. 2015;38(6):843-4.

4. Knutson KL, Phelan J, Paskow MJ, Roach A, Whiton K, Langer G, et 
al. The National Sleep Foundation's Sleep Health Index. Sleep Health. 
2017;3(4):234-240.

5. Iber C, Ancoli-Israel S, Chesson A, Quan SF. The AASM Manual for 
the Scoring of Sleep and Associated Events: Rules, Terminology, and 
Technical Specifications. Westchester, IL: American Academy of Sleep 
Medicine; 2007.

6. Moser D, Anderer P, Gruber G, Parapatics S, Loretz E, Boeck M, et al. 
Sleep classification according to AASM and Rechtschaffen & Kales: effects 
on sleep scoring parameters. Sleep. 2009;32(2):139-49.

7. Ali T, Choe J, Awab A, Wagener TL, Orr WC. Sleep, immunity and 
inflammation in gastrointestinal disorders. World J Gastroenterol. 
2013;19(48):9231-9.

8. Ryu HS, Lee SA, Lee GH, Chung YS, Kim WS. Subjective apnea symptoms 
are associated with daytime sleepiness in patients with moderate and 
severe obstructive sleep apnea: a retrospective study. Clin Otolaryngol. 
2016;41(4):395-401.

9. Younes M, Hanly PJ. Immediate postarousal sleep dynamics: an important 
determinant of sleep stability in obstructive sleep apnea. J Appl Physiol 
(1985). 2016;120(7):801-8.

10. Ferri R, Rundo F, Zucconi M, Manconi M, Bruni O, Ferini-Strambi L, 
et al. An evidence-based analysis of the association between periodic leg 
movements during sleep and arousals in restless legs syndrome. Sleep. 
2015;38(6):919-24.

11. Fehnel S, Zografos L, Curtice T, Shah H, McLeod L. The burden of restless 
legs syndrome: an assessment of work productivity, sleep, psychological 
distress, and health status among diagnosed and undiagnosed individuals 
in an internet-based panel. Patient. 2008;1(3):201-10.

12. Bailey TS, Grunberger G, Bode BW, Handelsman Y, Hirsch IB, Jovanovič 

L, et al. American Association of Clinical Endocrinologists and American 
College of Endocrinology 2016 outpatient glucose monitoring consensus 
statement. Endocr Pract. 2016;22(2):231-61.

13. Pulak LM, Jensen L. Sleep in the Intensive Care Unit: A Review. J Intensive 
Care Med. 2016;31(1):14-23.

14. Elliott R, Rai T, McKinley S. Factors affecting sleep in the critically ill: an 
observational study. J Crit Care. 2014;29(5):859-63.

15. Vgontzas AN, Tsigos C, Bixler EO, Stratakis CA, Zachman K, Kales A, et 
al. Chronic insomnia and activity of the stress system: a preliminary study. 
J Psychosom Res. 1998;45(1):21-31.

16. Vgontzas AN, Bixler EO, Lin HM, Prolo P, Mastorakos G, Vela-Bueno 
A, et al. Chronic insomnia is associated with nyctohemeral activation 
of the hypothalamic-pituitary-adrenal axis: clinical implications. J Clin 
Endocrinol Metab. 2001;86(8):3787-94.

17. Bonnet MH, Berry RB, Arand DL. Metabolism during normal, fragmented, 
and recovery sleep. J Appl Physiol (1985). 1991;71(3):1112-8.

18. Tiemeier H, Pelzer E, Jönck L, Möller HJ, Rao ML. Plasma catecholamines 
and selective slow wave sleep deprivation. Neuropsychobiology. 
2002;45(2):81-6.

19. Tasali E, Leproult R, Ehrmann DA, Van Cauter E. Slow-wave sleep 
and the risk of type 2 diabetes in humans. Proc Natl Acad Sci U S A. 
2008;105(3):1044-9.

20. Meng L, Zheng Y, Hui R. The relationship of sleep duration and insomnia 
to risk of hypertension incidence: a meta-analysis of prospective cohort 
studies. Hypertens Res. 2013;36(11):985-95.

21. Hurtado-Alvarado G, Dominguez-Salazar E, Pavon L, Velazquez-
Moctezuma J, Gomez-Gonzalez B. Blood-brain barrier disruption induced 
by chronic sleep loss: low-grade inflammation may be the link. J Immunol 
Res. 2016;2016:4576012.

22. Neu M, Matthews E, King NA. Exploring sleep-wake experiences of 
mothers during maintenance therapy for their child’s acute lymphoblastic 
leukemia. J Pediatr Nurs. 2014;29(5):410-21.

23. Medic G, Wille M, Hemels ME. Short- and long-term health consequences 
of sleep disruption. Nat Sci Sleep. 2017;9:151-161.

24. Meerlo P, Sgoifo A, Suchecki D. Restricted and disrupted sleep: effects 
on autonomic function, neuroendocrine stress systems and stress 
responsivity. Sleep Med Rev. 2008;12(3):197-210.

25. American Academy of Sleep Medicine. The International classification of 
sleep disorders (ICSD-3). Darien, IL: AASM. 2014.

26. Paruthi S, Brooks LJ, D’Ambrosio C, Hall WA, Kotagal S, Lloyd RM, et 
al. Recommended amount of sleep for pediatric populations: a consensus 
statement of the American Academy of Sleep Medicine. J Clin Sleep Med. 
2016;12(6):785-6.

27. Centers for Disease Control and Prevention. Sleep and sleep disorders. 
Retrieved from. 2013.

28. Center for Clinical Interventions (CCI). Sleep Hygiene. Retrieved from. 
2008.

29. Chen PH, Kuo HY, Cheuh KH. Sleep hygiene education: efficacy on sleep 
quality in working women. J Nurs Res. 2010;18(4):283-9.

30. Zarcone VP. Sleep hygiene. In: Kryger MH, Roth T, Dement WC, 
editors. Principles and Practice of Sleep Medicine. 3rd ed. WB Saunders; 
Philadelphia, PA: 2000;657-61.

31. Stepanski EJ, Wyatt JK. Use of sleep hygiene in the treatment of insomnia. 
Sleep Med Rev. 2003;7(3):215-25.

32. Nehlig A. Are we dependent upon coffee and caffeine? A review on human 
and animal data. Neurosci Biobehav Rev. 1999;23(4):563-76.

33. Youngberg MR, Karpov IO, Begley A, Pollock BG, Buysse DJ. Clinical and 

https://www.ncbi.nlm.nih.gov/pubmed/26194576
https://www.ncbi.nlm.nih.gov/pubmed/26194576
https://www.ncbi.nlm.nih.gov/pubmed/26194576
https://www.ncbi.nlm.nih.gov/pubmed/26194576
https://www.ncbi.nlm.nih.gov/pubmed/20669438
https://www.ncbi.nlm.nih.gov/pubmed/20669438
https://www.ncbi.nlm.nih.gov/pubmed/20669438
https://www.ncbi.nlm.nih.gov/pubmed/20669438
https://www.ncbi.nlm.nih.gov/pubmed/26039963
https://www.ncbi.nlm.nih.gov/pubmed/26039963
https://www.ncbi.nlm.nih.gov/pubmed/26039963
https://www.ncbi.nlm.nih.gov/pubmed/26039963
http://www.ncbi.nlm.nih.gov/pubmed/28709508
http://www.ncbi.nlm.nih.gov/pubmed/28709508
http://www.ncbi.nlm.nih.gov/pubmed/28709508
https://www.ncbi.nlm.nih.gov/pubmed/19238800
https://www.ncbi.nlm.nih.gov/pubmed/19238800
https://www.ncbi.nlm.nih.gov/pubmed/19238800
https://www.ncbi.nlm.nih.gov/pubmed/24409051
https://www.ncbi.nlm.nih.gov/pubmed/24409051
https://www.ncbi.nlm.nih.gov/pubmed/24409051
https://www.ncbi.nlm.nih.gov/pubmed/27086649
https://www.ncbi.nlm.nih.gov/pubmed/27086649
https://www.ncbi.nlm.nih.gov/pubmed/27086649
https://www.ncbi.nlm.nih.gov/pubmed/27086649
https://www.ncbi.nlm.nih.gov/pubmed/26718786
https://www.ncbi.nlm.nih.gov/pubmed/26718786
https://www.ncbi.nlm.nih.gov/pubmed/26718786
https://www.ncbi.nlm.nih.gov/pubmed/25581922
https://www.ncbi.nlm.nih.gov/pubmed/25581922
https://www.ncbi.nlm.nih.gov/pubmed/25581922
https://www.ncbi.nlm.nih.gov/pubmed/25581922
https://www.ncbi.nlm.nih.gov/pubmed/22272926
https://www.ncbi.nlm.nih.gov/pubmed/22272926
https://www.ncbi.nlm.nih.gov/pubmed/22272926
https://www.ncbi.nlm.nih.gov/pubmed/22272926
https://www.ncbi.nlm.nih.gov/pubmed/26848630
https://www.ncbi.nlm.nih.gov/pubmed/26848630
https://www.ncbi.nlm.nih.gov/pubmed/26848630
https://www.ncbi.nlm.nih.gov/pubmed/26848630
http://www.ncbi.nlm.nih.gov/pubmed/24916753
http://www.ncbi.nlm.nih.gov/pubmed/24916753
http://www.ncbi.nlm.nih.gov/pubmed/24973105
http://www.ncbi.nlm.nih.gov/pubmed/24973105
http://www.ncbi.nlm.nih.gov/pubmed/9720852
http://www.ncbi.nlm.nih.gov/pubmed/9720852
http://www.ncbi.nlm.nih.gov/pubmed/9720852
http://www.ncbi.nlm.nih.gov/pubmed/11502812
http://www.ncbi.nlm.nih.gov/pubmed/11502812
http://www.ncbi.nlm.nih.gov/pubmed/11502812
http://www.ncbi.nlm.nih.gov/pubmed/11502812
https://www.ncbi.nlm.nih.gov/pubmed/1757306
https://www.ncbi.nlm.nih.gov/pubmed/1757306
http://www.ncbi.nlm.nih.gov/pubmed/11893864
http://www.ncbi.nlm.nih.gov/pubmed/11893864
http://www.ncbi.nlm.nih.gov/pubmed/11893864
http://www.ncbi.nlm.nih.gov/pubmed/18172212
http://www.ncbi.nlm.nih.gov/pubmed/18172212
http://www.ncbi.nlm.nih.gov/pubmed/18172212
https://www.ncbi.nlm.nih.gov/pubmed/24005775
https://www.ncbi.nlm.nih.gov/pubmed/24005775
https://www.ncbi.nlm.nih.gov/pubmed/24005775
https://www.ncbi.nlm.nih.gov/pubmed/27738642
https://www.ncbi.nlm.nih.gov/pubmed/27738642
https://www.ncbi.nlm.nih.gov/pubmed/27738642
https://www.ncbi.nlm.nih.gov/pubmed/27738642
https://www.ncbi.nlm.nih.gov/pubmed/24486174
https://www.ncbi.nlm.nih.gov/pubmed/24486174
https://www.ncbi.nlm.nih.gov/pubmed/24486174
http://www.ncbi.nlm.nih.gov/pubmed/28579842
http://www.ncbi.nlm.nih.gov/pubmed/28579842
https://www.ncbi.nlm.nih.gov/pubmed/18222099
https://www.ncbi.nlm.nih.gov/pubmed/18222099
https://www.ncbi.nlm.nih.gov/pubmed/18222099
https://medicinainternaelsalvador.com/wp-content/uploads/2017/03/internation-classification-ICSD-III-beta.pdf
https://medicinainternaelsalvador.com/wp-content/uploads/2017/03/internation-classification-ICSD-III-beta.pdf
https://www.ncbi.nlm.nih.gov/pubmed/27250809
https://www.ncbi.nlm.nih.gov/pubmed/27250809
https://www.ncbi.nlm.nih.gov/pubmed/27250809
https://www.ncbi.nlm.nih.gov/pubmed/27250809
https://www.cdc.gov/sleep/about_sleep/key_disorders.htm
https://www.cdc.gov/sleep/about_sleep/key_disorders.htm
https://www.cci.health.wa.gov.au/~/media/cci/mental health professionals/sleep/sleep - information sheets/sleep information sheet - 04 - sleep hygiene.pdf
https://www.cci.health.wa.gov.au/~/media/cci/mental health professionals/sleep/sleep - information sheets/sleep information sheet - 04 - sleep hygiene.pdf
https://www.ncbi.nlm.nih.gov/pubmed/21139448
https://www.ncbi.nlm.nih.gov/pubmed/21139448
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.1065
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.1065
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.1065
http://www.ncbi.nlm.nih.gov/pubmed/12927121
http://www.ncbi.nlm.nih.gov/pubmed/12927121
http://www.ncbi.nlm.nih.gov/pubmed/10073894
http://www.ncbi.nlm.nih.gov/pubmed/10073894
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3077349/


Priyanka Malhotra Annals of Sleep Medicine Research

Remedy Publications LLC. 2019 | Volume 3 | Issue 1 | Article 10115

physiological correlates of caffeine and caffeine metabolites in primary 
insomnia. J Clin Sleep Med. 2011;7:196-203.

34. Drake C, Roehrs T, Shambroom J, Roth T. Caffeine effects on sleep taken 
0, 3, or 6 hours before going to bed. J Clin Sleep Med. 2013;9(11):1195-200.

35. Nakata A, Takahashi M, Haratani T, Ikeda T, Hojou M, Fujioka Y, et al. 
Association of active and passive smoking with sleep disturbances and 
short sleep duration among Japanese working population. Int J Behav 
Med. 2008;15:81-91.

36. Jaehne A, Unbehaun T, Feige B, Lutz UC, Batra A, Riemann D. How 
smoking affects sleep: a polysomnographical analysis. Sleep Med. 
2012;13:1286-92.

37. Thakkar MM, Engemann SC, Sharma R, Sahota P. Role of wake-
promotingbasal forebrain and adenosinergic mechanisms in sleep-
promoting effects of ethanol. Alcohol Clin Exp Res. 2010;34:997-1005.

38. Ebrahim IO, Shapiro CM, Williams AJ, Fenwick PB. Alcohol and sleep I: 
effects on normal sleep. Alcohol Clin Exp Res. 2013;37(4):539-49.

39. Passos GS, Poyares D, Santana MG, Garbuio SA, Tufik S, deMello 
MT. Effect of acute physical exercise on patients with chronic primary 
insomnia. J Clin Sleep Med. 2010; 6:270-5.

40. Yang PY, Ho KH, Chen HC, Chien MY. Exercise training improves sleep 
quality in middle-aged and older adults with sleep problems: a systematic 
review. J Physiother. 2012;58:157-63.

41. Flausino NH, DaSilvaPrado JM, deQueiroz SS, Tufik S, deMello MT. 
Physical exercise performed before bedtime improves the sleep pattern of 
healthy young good sleepers. Psychophysiology. 2012;49:186-92.

42. Kim EJ, Dimsdale JE. The effect of psychosocial stress on sleep: a review of 
polysomnographic evidence. Behav Sleep Med. 2007;5:256-78.

43. Morin CM, Rodrigue S, Ivers H. Role of stress, arousal, and coping skills in 
primary insomnia. Psychosom Med. 2003;65(2):259-67.

44. Means MK, Lichstein KL, Epperson MT, Johnson CT. Relaxation 
therapy for insomnia: nighttime and day time effects. Behav Res Ther. 
2000;38(7):665-78.

45. Caldwell K, Emery L, Harrison M, Greeson J. Changes in mindfulness, 
well-being, and sleep quality in college students through taijiquan courses: 
a cohort control study. J Altern Complement Med. 2011;17:931-8.

46. Muzet A. Environmental noise, sleep and health. Sleep Med Rev. 
2007;11(2):135-42.

47. Griefahn B, Bröde P, Marks A, Basner M. Autonomic arousals related to 
traffic noise during sleep. Sleep. 2008;31(4):569-77.

48. Xie H, Kang J, Mills GH. Clinical review: the impact of noise on patients' 
sleep and the effectiveness of noise reduction strategies in intensive care 
units. Crit Care. 2009;13:208.

49. Dijk DJ, Lockley SW. Integration of human sleep-wake regulation and 
circadian rhythmicity. J Appl Physiol (1985). 2002;92(2):852-62.

50. Dhand R, Sohal H. Good sleep, bad sleep! The role of daytime naps in 
healthy adults. Curr Opin Pulm Med. 2006;12(6):379-82.

51. Takahashi M. The role of prescribed napping in sleep medicine. Sleep Med 
Rev. 2003;7(3):227-35.

52. Kakinuma M, Takahashi M, Kato N, Aratake Y, Watanabe M, Ishikawa Y, 
et al. Effect of brief sleep hygiene education for workers of an information 
technology company. Ind Health. 2010;48:758-65.

53. Ibarra-Coronado EG, Pantaleón-Martínez AM, Velazquéz-Moctezuma 
J, Prospéro-García O, Méndez-Díaz M, Pérez-Tapia M, et al. The 
Bidirectional Relationship between Sleep and Immunity against Infections. 
J Immunol Res. 2015;2015: 678164.

54. Cellini N. Memory consolidation in sleep disorders. Sleep Med Rev. 
2017;35:101-12.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3077349/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3077349/
http://www.ncbi.nlm.nih.gov/pubmed/24235903
http://www.ncbi.nlm.nih.gov/pubmed/24235903
https://www.ncbi.nlm.nih.gov/pubmed/18569126
https://www.ncbi.nlm.nih.gov/pubmed/18569126
https://www.ncbi.nlm.nih.gov/pubmed/18569126
https://www.ncbi.nlm.nih.gov/pubmed/18569126
https://www.ncbi.nlm.nih.gov/pubmed/23026505
https://www.ncbi.nlm.nih.gov/pubmed/23026505
https://www.ncbi.nlm.nih.gov/pubmed/23026505
https://www.ncbi.nlm.nih.gov/pubmed/20374215
https://www.ncbi.nlm.nih.gov/pubmed/20374215
https://www.ncbi.nlm.nih.gov/pubmed/20374215
http://www.ncbi.nlm.nih.gov/pubmed/23347102
http://www.ncbi.nlm.nih.gov/pubmed/23347102
https://www.ncbi.nlm.nih.gov/pubmed/20572421
https://www.ncbi.nlm.nih.gov/pubmed/20572421
https://www.ncbi.nlm.nih.gov/pubmed/20572421
https://www.ncbi.nlm.nih.gov/pubmed/22884182
https://www.ncbi.nlm.nih.gov/pubmed/22884182
https://www.ncbi.nlm.nih.gov/pubmed/22884182
https://www.ncbi.nlm.nih.gov/pubmed/22092095
https://www.ncbi.nlm.nih.gov/pubmed/22092095
https://www.ncbi.nlm.nih.gov/pubmed/22092095
https://www.ncbi.nlm.nih.gov/pubmed/17937582
https://www.ncbi.nlm.nih.gov/pubmed/17937582
http://www.ncbi.nlm.nih.gov/pubmed/12651993
http://www.ncbi.nlm.nih.gov/pubmed/12651993
http://www.ncbi.nlm.nih.gov/pubmed/10875189
http://www.ncbi.nlm.nih.gov/pubmed/10875189
http://www.ncbi.nlm.nih.gov/pubmed/10875189
https://www.ncbi.nlm.nih.gov/pubmed/21999153
https://www.ncbi.nlm.nih.gov/pubmed/21999153
https://www.ncbi.nlm.nih.gov/pubmed/21999153
http://www.ncbi.nlm.nih.gov/pubmed/17317241
http://www.ncbi.nlm.nih.gov/pubmed/17317241
http://www.ncbi.nlm.nih.gov/pubmed/18457245
http://www.ncbi.nlm.nih.gov/pubmed/18457245
https://www.ncbi.nlm.nih.gov/pubmed/19344486
https://www.ncbi.nlm.nih.gov/pubmed/19344486
https://www.ncbi.nlm.nih.gov/pubmed/19344486
http://www.ncbi.nlm.nih.gov/pubmed/11796701
http://www.ncbi.nlm.nih.gov/pubmed/11796701
http://www.ncbi.nlm.nih.gov/pubmed/17053484
http://www.ncbi.nlm.nih.gov/pubmed/17053484
http://www.ncbi.nlm.nih.gov/pubmed/12927122
http://www.ncbi.nlm.nih.gov/pubmed/12927122
https://www.ncbi.nlm.nih.gov/pubmed/20616458
https://www.ncbi.nlm.nih.gov/pubmed/20616458
https://www.ncbi.nlm.nih.gov/pubmed/20616458
https://www.ncbi.nlm.nih.gov/pubmed/26417606
https://www.ncbi.nlm.nih.gov/pubmed/26417606
https://www.ncbi.nlm.nih.gov/pubmed/26417606
https://www.ncbi.nlm.nih.gov/pubmed/26417606
https://www.ncbi.nlm.nih.gov/pubmed/27765468
https://www.ncbi.nlm.nih.gov/pubmed/27765468

	Title
	Abstract
	Introduction
	Attributes of Normal Sleep
	Sleep Deprivation and Its Physiologic Effects
	How Much Sleep Do an Individual Need?
	Sleep Hygiene
	Conclusion
	References
	Table 1
	Figure 1
	Figure 2

