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. Wake (wakefulness, waking stage)

- REM (Rapid Eye Movements) // dreams
- NREM 1 (shallow/drowsy sleep)

- NREM 2 (light sleep)

- NREM 3 (deepening sleep)

. NREM 4 (deepest sleep)
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Hypnogram:

\ Se7hiss  Cycle Deep Sleep (SWS)

Stages of Sleep, Hypnogram

Dreaming (REM)




HOW MUCH SLEEP DO YOU REALLY NEED?
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TWO GENERATIONAL DEFINITIONS
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Sleep enables the brain's intricate wiring system to form and to clear out waste products
Sleep allows consolidation and organization of memory




Depression
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Greatest urge to sleep = Greatest distance
between Process-S and Process-C

Process-S
(sleep drive) T\
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® Increase

® Increases risk of death
® Impairs judgement




® Psychiatric issues

* Sleep Apnoea
® ® Short Term lllness
® Influenza, head colds.



Heart Failure Obesity Asthma & COPD

Heart Attacks Kidney Disease Fibromyalgia
Pulmonary Hypertension Cancer Pregnancy disorders
Angina (IHD) Arthritis Decreased libido
Palpitations (AF) Cognitive impairment Decreased Immunity
Alzheimer's Disease Depression Decreased fertility
Pulmonary embolism Suicide Restless leg syndrome
Increased risk of Death Anxiety Glaucoma

Post-surgical complications Memory Loss Intracranial Hypertension
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(/ ®* Glaucomaq, Fibromyalgia,
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Sleep duration predicts cardiove d meta-analysis of prospective studies

Francesco P. Cappuccio Daniel Cooper Lanfranco D'Elia Pasquale StrazzulloMichelle A. Miller
o European Heart Journal, Volume 32, Issue 12, 1 June 2011, Pages 1484—-1492



SLEEP DEPRIVATION AND OBESITY

Increased
Hunger

Increased
Opportunity to Eat
Altered
Thermoregulation

Increased
Fatigue

Increased
Caloric Intake

Sleep

Deprivation

Reduced
Energy
Expenditure




LEPTIN AND GREHLIN

NOT
ENOUGH
SLEEP
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You snooze, you lose

After crunching the numbers on more than 1,000 participants in a study,
researchers found that roughly eight hours of sleep correlates with a lower
body mass index, lower levels of ghrelin (@ hormone that triggers appetite)
and higher levels of leptin {a hormone that signals that the body is full).

HOURS OF SLEEP | BODY MASS INDEX GHRELIN

increases
14.9 %
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Immunohistochemistry:
AB (brown)andTau(black)
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-Amyloid accumulation in the human brain after one
Y

Ehsan Shokri-Kojori, Gene-Jack Wang, Corinde E. Wiers, Sukru B. Demiral, Min Guo, Sung
Won Kim, Elsa Lindgren, Veronica Ramirez, Amna Zehra, Clara Freeman, Gregg Miller, Peter Manza, Tansha Srivastava, Susan De

Santi, Dardo Tomasi, Helene Benveniste, Nora D. Volkow

Proceedings of the National Academy of Sciences Apr 2018, 201721694; DOI:10.1073/pnas. 1721694115




SLEEP AND CANCER

Cancer

“Exposure to light-at-night [is] associated with an
increased risk of breast cancer” (Davis & Mirick 2006)19.

]» Light at > ‘ISIeep + ICircadian

Night Deprivation Disruption

Mechanism that links sleep + Melatonin 2 Risk of
disruption and cancer?®. Suppression Cancer

A WHO agency recently concluded that shift work is carcinogenic due to
circadian disruptions and their link to cancer?1.
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disorder

® Parasa grinding)

* Sleep walking . ysiological variants

®* REM related behavior disorders ® Hypnic jerks.
® (Nightmares)
/ ® Night Terrors & Bed wetting




Normal breathing Obstructive Sleep Apnoea

During sleep, air can travel freely to and Your airway collapses, stopping air from
from your lungs through your airways. traveling freely to and from your lungs and
disturbing your sleep.




OBSTRUCTIVE SLEEP APNOEA

Consequences of Sleep Apnea

Depression & Anxiety Cognitive Impairment

Trouble Concentrating » = Headaches
Dementia | 4 Stroke

Eye Disorder Memory Problems

Hypertension i/ s et 2, Irritability
Slower Reaction Times Y | g | Atrial Fibrillation
GERD  \W\//1h #O M\  Heart Disease & Attacks
Diabetes #f /| Il Metabolic Syndrome
High Risk Pregnancies (g8 | W Liver Problems

Obesity [\ ## Impotence

Daytime Sleepiness \ Automobile Crashes
Medication anq Surgery N N Workplace Performance
Complications Iihy i Impairment

Premature Death il Strained Relationships

Bl American
k; Sleep Apnea
Association




Undiagnosed Sleep Apnea: A Hidden Health Crisis

In the U.S. the estimated economic cost of undiagnosed
obstructive sleep apnea was nearly $150 billion in 2015.

8 Workplace
= Accidents

TOTAL

Q' $6.5 hillion Productivity W
$149.6 $36.9 billion
- Motor Vehicle bI“Ion
Accidents A i
omorbi
$26.2 billion Diseases f Y
AN~

$30 billion A4




rpor’r sleep

* ADHD

* 25-50& of children with ADHD have a sleep problem.







 ASLEEP AT THE WHEEL
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DROWSY DRIVING CAUSED ABOUT
72,000 CRASHES, 800 FATALITIES
AND 44,000 [NJURIES IN ONE
RECENT YEAR




| ; DROWSY

D —

"Factors of Accidents due to

Sleepiness

Occupational Factors

» People with more than one job are 2x more likely to have a crash related to
sleep.

»Working night shift increase risk by 6x

»Working more than 6ohrs. Per week increases risk 40%

Amount of Sleep
» One fourth of drivers in sleep-related crashes & 1.3 of drivers fatigue-related
crashes got less than 6 hours of sleep.

Sleep Quality & Sleep Disorders

> Drivers in crashes were 2x more likely to mention that they got inadequate
sleep.

» Few drivers reported having a diagnosed sleep disorder —problem with public
education?




Sleepiness and Driving

15-20% of all MVVA's felt to be sleep related.

DOT estimates 100,000 MVA'’s per year direct
result of driver sleepiness/drowsiness.

1500 fatalities / 71,000 injuries per year.

Excessive sleepiness 2" |eading cause of car
accidents, and a major cause of truck accidents

in the US.

The peak age for fall-asleep driving accidents is 20. j
Drivers under 30 account for 2/3 of all drowsy-

driving crashes.
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MEN ARE MORE LIKELY THAN
POLIGE-REPORTED WOMEN TO DRIVE WHILE DROWSY

CRASHES EACH VEAR (96% vs. 45%)

3% |

OF ADULT DRIVERS
HAVE FALLEN ASLEEP
WHILE DRIVING

OF SHIFT 3 0 /
WORKERS B 0
DRIVE WHILE DROWSY

AT LEAST A FEW TIMES
PER MONTH







Sleep loss results
in more accidents,
probably caused

by impaired
attention and
Sonir Snchdhids slower reaction

time.
| I
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Spring time change Fall time change
(hour of sleep lost) (hour of sleep gained)

B Monday before time change B Monday after time change

More sleep,
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Remember, it’s spring
forward, fall back, and
why the hell

are we still

OBESITY IN CHILDREN SCHOOLCHILDREN

DAYLIGHT SAVING TIME
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of sleep recommended by the
CDC & WHO.




DEFICIENT SLEEP IN ADOLESCENTS c/

Mood and affect changes
A e N
Behavior problems BEDTIME Cumulative
Afternoon sleep
napping

®* Non-compliance debt

® Poor impulse control. pos Adolescent sl
roblems g eep late
Risk taking behaviors and increased accidents. VICIOUS

® Aggression

® Hyperactivity @

alertness

® Neurocognitive defects CYCIe

® Attention Q 9

®* Memory Sleep

" . - f:m'-;ed Reinforces
Executive functioning W, Difficulty circadian

initiating delay
Weight gain & sleep &/

® |Increased caloric intake

® Increased consumption fats and carbs.







.2 and 0.3 for 11" and 12t

graders.

® Another school (Kentucky) started 1 hour later and recorded a 16.5% decrease in motor
® vehicle accidents.




® Swimming — f aster reaction time off blocks

( (0.15 secs), faster turns (0.10 secs).
O
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STARTING HIGH &cHooL
CLASSES ONE HOUR LATER
IMPROVES TEST SCORES,
ATTENDANCE AND
GRAPUATION




® Changing start but setting them up for success in




riing (7.2%) than

those age 65 or e more likely to experience this

( problem (5.8%) ’rhqn women (3.5%)



http://www.cdc.gov/brfss/
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* Educating owsy driving

®* Improving surveillance of sleep health, especially among
C young children

%







The
New
Science
of Sleep
and

Dreams

e
eloped
id the
sleep neglect, the
it inflicts, and the
3 health it invites, a radical shift

in our personal, cultural, professional

and societal appreciation of sleep must
occur.”




