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talk

• If you experience sleepiness, it is most likely secondary to:

• Sleep Deprivation 
• Underlying sleep disorder
• Other



What is Sleep?

“A normal reversible, recurring behavioral 
state of disengagement and 
unresponsiveness to the environment that is 
characterized by typical changes in the 
electroencephalogram (EEG)”

“Essential physiological need state that must 
be satisfied to ensure survival”



Why do we sleep?

• Allen Rechtschaffen : “if sleep does not serve an absolute 
vital function, then it is the biggest mistake the 
evolutionary process ever made.” 

Rechtschaffen A (1971) The control of sleep. In Hynt WA (ed): Human Behavior and its control 



Normal Sleep is Exquisitely Organized 

Funct Neurol Rehabil Ergon 2014;4(2-3):135-147

• Average adult needs approximately 7.5–8 hours regardless of 
environmental or cultural differences

• Significant genetic influence from twin studies 
• Long or a short sleeper : sleep need are determined by heredity 

rather than by different personality traits or other psychological 
factors. 

• Modified by Social (e.g., occupational) or biological (e.g., illness) 
factors + Stimulants



Normal Sleep is Elegantly 
Regulated 

Sudhansu Chokroverty, Alon Y. Avidan, Neurology in Clinical Practice, 



Sleep Health:  Quality  ,  Quantity, and 
Timing  
• Sleep deficiency /  

Deprivation: Inadequate 
or mistimed sleep 
related to societal 
factors , technology, 
work hours, 
globalization  

• High prevalence of 
primary sleep disorders: 
sleep apnea, insomnia, 
narcolepsy, and restless 
legs syndrome 
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Sleep Med Clin. 2017 Mar; 12(1): 1–22.



Sleep and Potential Health Outcomes
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Sleep. 2014 Jan 1;37(1):9-17.



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

• ≤6 hours of sleep : inappropriate to support optimal health in 
adults. 

• 7–9 hours of sleep :  appropriate to support optimal health in 
adults. 

• The appropriateness of ≥ 9 hours of sleep on optimal adult 
health could not be ascertained 

• No consensus on appropriateness of 6–7 hour range, but the 
median vote indicated this duration was in the inappropriate 
range.

Minimum sleep duration threshold to support optimal health in 
adults: 

7 hours



Why Sleep Deprived?

• Behavioral

• Circumstantial to 
occupation / work 
environment /   social 
obligations

• Chronic sleep disruption 
with other medical and 
sleep disorders
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J Am Heart Assoc. 2017 Sep; 6(9)

Sleep Duration and Mortality + 

Compared with 7 hours per 
day:

• 1 hr ↓ :     6%, 6%, 7%, 
and 5% increased stroke, 
respectively, 

• 1 hr ↑: 13%, 12%, 5%, 
and 18% increased risk, 
respectively.



Sleep Duration Health consequences: 
Cardiovascular Disease 

• Increased risk for cardiovascular disease  ± mortality

• >60% increased likelihood of hypertension 

• Increased CRP concentrations, a predictor of 
cardiovascular mortality

Sleep Med Rev. 2010 Jun; 14(3): 191–203.
J Am Coll Cardiol. 2004 Feb 18;43(4):678-83.
Eur Heart J. 2018 Dec 5
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Sleep Duration Health consequences: 
Obesity 

• Increased risk of obesity more pronounced in children and 
adolescent with dose response inverse relationship  

Sleep Med Rev. 2010 Jun; 14(3): 191–203.
Arch Dis Child. 2006 Nov; 91(11): 881–884.



Sleep Duration Health consequences: 
Diabetes 

• Compared with sleep times of 7 to 8 hours per night, self-
reported usual sleep times of 6 or less or 9 or more hours 
per night : associated with a higher adjusted odds ratio 
(OR) for IGT and DM

Arch Intern Med. 2005 Apr 25;165(8):863-7.



Sleep Duration Health consequences: 
Immune system 

• Sleep promotes inflammatory mediator 
homeostasis

• Sleep  induces the release of growth 
hormone during the early part of the 
night (SWS) → enhance the proliferation 
and differentiation of T cells as well as to 
promote type 1 cytokine activity

• Sleep disruption / deprivation : ↓ 
amount of growth hormone → ↓ 
adaptive immune response → increased 
susceptibility to infectious disease and 
decreased response to vaccines

• Sleep deprivation triggers chronic, 
systemic low-grade inflammation:

• Diabetes

• Atherosclerosis

• neurodegeneration

Physiol Rev. 2019 Jul 1;99(3):1325-1380.



Sleep Duration Health consequences: 
Cancer Risk 

• Meta-analysis , 65 studies, 1,550,524 participants and 

86,201 cancer cases:

• Categorical meta-analysis:
• neither short nor 

long sleep duration was 
associated with 
increased cancer risk

• Subgroup analysis:
• short sleep duration was 

associated with cancer risk 
among Asians

• long sleep duration 
increased the risk of 
colorectal cancer

BMC Cancer. 2018 Nov 21;18(1):1149.



Sleep Duration Health consequences: 
Breast Cancer Risk 

Meta-analysis , 10 studies involving 415,865 participants:

• Increased risk trend was 
found between sleep 
duration and breast cancer
• women with a longer sleep 

duration might have a 
significantly increased risk 
of breast cancer but not 
women with a shorter sleep 
duration. 

• risk of estrogen receptor-
positive breast cancer 
increased with increasing 
sleep hours compared to 
the reference hours

Biomed Res Int. 2017;2017:4845059



Sleep Duration Health consequences: 
Neurocognitive Function 

Multiple experimental studies among healthy adults:

• Neurocognitive performance  impaired when the nightly 
sleep period is restricted to less than 7 hours. 

• Amount of sleep restriction demonstrates a dose-response
to performance impairment acutely  and cumulatively.

• Subjective reports of participants did not correspond to 
their objective performance 

Humans are unable to assess their own functional 
capacity and often overestimated their ability to perform. 

Neuroscience 2015   Volume 2, Issue 3, 155–171. 



Sleep Duration Health consequences: 
Safety 



Sleep Duration : 
Adolescents and young Adults  



Sleep Duration: 
Adolescents and young Adults  

Contributing Factors

• Development/pubertal 
onset and a more evening-
type circadian phase 
preference

• Alteration in sleep–wake 
homeostasis with slower 
rate to accumulate sleep 
pressure allowing later 
bedtime  

• Electronic Media

• School start times

• Caffeine

• Medical / psychiatric 

Consequences

• Sleep Loss and Depression, 
Mood Disturbances, and 
Suicidal Ideation

• Obesity Risk

• Drowsy driving and MVA
• Night 

• Driver alone

• Young male > young female 

Pediatrics. 2014 Sep;134(3):e921-32.



Steps to Help Achieve Healthy Sleep 

• Sleep Health Literacy / Education: Sleep  as a priority in the 
modern world 

• Promote Healthy Sleep behaviors 
• Sleep Hygiene

• Behavioral Modifications

• Environmental Modifications

• Understanding individual differences: Age, gender 

• Evaluate and Treat underlying Sleep Disorders

• Identify High risk populations:
• Pediatric and adolescent

• Electronic Media 
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