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Sleep Is Important because

AEvery mammal sleeps. Itis a
preserved aspect of behavior In
EVERY mammal.

AAIl living organisms have sleep
like behaviors
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Why Do We Sleep?

ASleep drives metabolite/toxin clearance from the Brain

AEnergy conservation
AAlbeit only about a slice of bread

AConsolidate memories
APrimarily REM sleep

AGrowth and restoration
ANS3 or slow wave sleep
A Growth hormone secretion

XieL. Sleep drives metabolite clearance from the adult brain. Science 2013; 342.



Sleep Stages

ANon-rapid eyemovemeni{NREM) sleep
ANZ1: transitional sleep
ANZ2: majority of sleep
AN3: deep sleep or slow wave sleep

ARapid eye movement (REM) sleep
AMuscle paralysis
ABrain activation
AMost vivid dreams
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Sleep Hypnogram: Sleep Architecture

1* half of the night: early sleep 2™ half of the night: late sleep
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SLEEP DURATION RECOMMENDATIONS
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CDC Sleep Quantity Recommendations

Age Group Recommended Hours of Sleep Per Day

Newborn 0-3 months 14-17 hours (National Sleep Foundation)’
No recommendation (American Academy of Sleep Medicine)

Infant 4-12 months 12-16 hours per 24 hours (including naps)*
Toddler 1-2 years 11-14 hours per 24 hours (including naps)*
Preschool 3-5years 10-13 hours per 24 hours (including naps)*
School Age  6-12 years 9-12 hours per 24 hours?
Teen 13-18 years 8-10 hours per 24 hours?
Adult 18-60 years 7 or more hours per night?

61-64 years 7-9 hours’

65 years and older  7-8 hours’



Top Ten Reasons NOT to Sleep

You car Is old an you have a large deductible

Your IQ is 200 and you want to appear normal

Longevity is in your family and 100 is just too long to live

Valentines Day comes just once a year
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You appear half your age

You need an excuse for your failing memory
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You never know how much sleep you really got
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Sleep Characteristics

AHow much sleep?

A Length of sleep with spontaneous awakening
A Most adults require B hours (8.2 hours)
A Range from 4.0 hours

A Alert in all situations

AQuality of sleep
A Percentage, duration and type of sleep stages

A Affected by arousals and awakenings
A Internal and external factors

AAdequate sleep
A Awaken spontaneously
A Feeling refreshed

WehrTA. Am J Physiol. 1993; 265:R883.



Why Do We Feel Sleepy?

A2 processes determine how sleepy we are and how long we sleep

AHomeostatic sleep drive (Sleep Gas Tank):
A How long you have been awake
ALinear and cumulative2 Y S 3Sta LINPANBaaAgSte Y2NB 0A
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A At 40 hours of no sleep nearly everyone falls asleep
A Circadian rhythm (Biologic Clock):
A Process driven by our Biologic Clock (time of day)
A Cyclical periods of sleepiness occur at roughly the same times each day
A You cannot change this

BorbelyAA.HumNeurobiol 1982.



Circadian Rhythm
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Performance Errors

Meter Reading Errors
Sweden N = 74,927
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Vehicle Accident Data

FatigueRelated Accidents
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Overlay of Accident Data, Performance
Errors, and Circadian Rhythm




Performance Enhancement with Sleep

DOI: 10.5665/SLEEP.1132

The Effects of Sleep Extension on the Athletic Performance of Collegiate
Basketball Players

Cheri D. Mah, MS'": Kenneth E. Mah, MD, MS'; Eric J. Kezirian, MD, MPHZ William C. Dement, MD, PhD!

SHORT NOTE

http://dx.doi.org/10.5665/sleep.3248

The Impact of Circadian Misalignment on Athletic Performance in Professional
Football Players

Roger S. Smith, DO'; Bradley Efron, PhD? Cheri D. Mah, MS?; Atul Malhotra, MD*

!Brigham and Women s Hospital Sleep Disorders Program, Harvard Medical School, Boston MA; *Department of Statistics, Stanford University,
Stanford CA; 3Stanford Sleep Disorders Clinic and Research Laboratory, Stanford University, Stanford CA; *Department of Medicine, University of
California San Diego, La Jolla, CA

EFFECTS OF SHIFTING THE TIMING OF SLEEP ON TRAINING EFFECTIVENESS

http://dx_doi.org/10.5665/sleep.2002

Accommodating Adolescent Sleep-Wake Patterns: The Effects of Shifting the
Timing of Sleep on Training Effectiveness

Nita Lewis Miller, PhD; Anthony P. Tvaryanas, MD, PhD; Lawrence G. Shattuck, PhD
Naval Postgraduate School, Monterey, CA



Performance Enhancement with Sleep

A Increase sleep in collegiate basketball players: 1279.7 minutes
A Improved: sprint times, free throw % (9%) and 3 point % ( 9.2%)

A Optimal Sleep is beneficial in Reaching Key Athletic Performance

A On Night Games, West Coast teams were at peak of Circadian Perforfnance
A West Coast Teams beat point spread 2 times as often as East Coast
A This pattern was not present for day games
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A Assessed 40 years of outcomes of East Coast vs West Coast footballj:ams

eams

A Compared Basic Trainees: usual sleep period 2230 vs 2300700 X
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A Mental health and marksmanship improved by sleeping IAW Biologic

Clock




Adenosine, Sleep an(™”

AAdenosine
Alncreases during wakefulness
Alnduces sleep

ACaffeine

AMost common substance to promote wakefulness
A Average intake for American adults: 280 mg/daily
ANon-selective adenosine antagonist

ADecrease slow wave activity

A Affects the arousal threshold



Sleep Myth Busters
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What is Good Sleep Hygiene?

A Keep a consistent sleep schedule

A Set a bedtime hat is early enough for you to get at lea8thdurs of sleep.
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A Establish a relaxing bedtime routine.

A Use your bed only for sleep and sex.

A Make your bedroom quiet and relaxing. Keep the room at a comfortable, cool
temperature.

A Limit exposure to bright light in the evenings.

A Turn off electronic devices at least 30 minutes before bedtime.
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snack.

A Exercise regularly and maintain a healthy diet.

A Avoid consuming caffeine in the afternoon or evening.

A Avoid consuming alcohol before bedtime.

A Reduce your fluid intake before bedtime.

https://sleepeducation.org/healthysleep/healthysleephabits/



https://sleepeducation.org/healthy-sleep/healthy-sleep-habits/
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Is Napping Acceptable?

A Depends

A Duration:
A ldeal: 2630 minutes
A Longer naps can affect nighttime sleep
A Timing:
A Early afternoon: 1200300
A Later in day: more likely to affect nighttime sleep

A How often:
A Daily: are you receiving adequate nighttime sleep
A Occasionally: appropriate replacement for insufficient sleep

A Potential benefits:
A Improves performance
A Best substitute for lack of sleep is Sleep



Poor Sleep Results in Sleep Casualties

Short-term effects

+ Negative mood
* Decreased vigilance

Intermediate effects

+ Accidents/safety concerns + Loss of motivation
* Increased risk of injury and + Poor morale
death_ . + Decreased immunity
+ Inconsistent logic .
+ Reduced short-term memory + Caffeine dependency
* Increased production of * More accidents
stress hormones + Longer time to train

+ Degraded performance

* Inability to perform mission
essential tasks

+ Mission failure

Performance < T > Health
W Source: Shattuck & Matsangas 2016
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What Is Insomnia?

A Difficulty initiating sleep

ADifficulty maintaining sleep GOAL: t 7 to 9 hours

of sleep night

AWaking up too early

ADaytime fatigue

ANonrestorative sleep
Almpairment in functioning

ANot obtaining enough sleep despite having an opportunity to obtain adequate slee



Prevalence of Insomnia

A 30 to 35%have brief symptoms afisomnia

A 15 to 20 %have shortterm insomnia lasting less than 3
months

A 10 %have a chronic insomnéisorder



WHAT CAUSES INSOMNIA?

CROSSING TIME ZONES HEAVYFOOD

BLUE LIGHT MEDICINES

STRESS ENVIRONMENTAL FACTORS

ALCOHOL, SMOKING OR CAFFEINE UNCOMFORTABLE BED ORPILLOW




Additional Factors that Affe8eep

AAcute stressors (i.e. death in the family, loss of employment)
AChronic pain

ABruxism

AAcid reflux, asthma, heart failure, traumatic brain injury/concussions

AMood ¢ anxiety, depression, PTSD



Additional Factors that Affect Sleep

ARestless legs syndrome / periodic limb movements of sleep
AObstructive sleep apnea
ANightmares

ACircadian rhythm disorders
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Insomnia & Sleeping Aids: A Snapshot

An estimated 50 to 70 million Americans suffer
from sleep disorders or sleep deprivation.

It is estimated that Americans spend more
than $41 billion on sleep aids and remedies.

More than 60 million Americans take
sleep medications every year.

vy Penn Medicine




Which nedicationsare FDAapproved for
insomni&

DiphenhydramingBenadryl)
Doxepin(Sinequal
Zolpidem(Ambien)
Quietapine(Seroguel)
Trazodone[Desyre)
RamelteonRozeren)
Eszopiclon¢Lunesta)
Mirtazapine(Remeror)
Zaleplon(Sonata)

10 TemazepaniRestori)
11. Suvorexan{Belsomra

B RO O] = W N =



.dzi 6 KAOK O2YY2YNR@T dzi
on this FDAapproved list???




Melatonin¢ OveFrthe-counter

NATR@L:
Melatonin 5mg

SLEEP

¥ Fall Asleep Faster®
¥ Stay Asleep Longer?
¥ 100% Drug-Free

90 GUMMIES | Strawberry
DIETARY SUPPLEMENT

Melatonin Production (pg/mil)

Melatonin levels peak
in the middie of the night

Meolatonin lovels fall Molatonin production
by early moming INCreases in the evening

Melatonin
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Side Effects of Medical Therapy for Insomnia

ASleep walking, sleep driving P
a conversation St B
AResidual sedation with a cartoon

character, David ,.
| the Gnome, the {foe
AWithdrawal entire night.

Almpaired cognitive performance

APotential for accidents

ATolerance and/or lack of effectiveness



The Right Sleep Medicines, or None at All?

A Sleep aidg acute

A Behavioral approacheaslong lasting




