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Questions I hope we will explore…
How is sleep important  to your well-being?

How much sleep do most adults need?
How much sleep do YOU get on most nights?

What triggers poor sleep?
What can you do to sleep your best?

How can you prepare for a 24-hour shift?
Why do more accidents happen in the early morning hours?

Outline

1. Sleep needs for adults
2. Review of circadian neurobiology
3. Steps for healthy sleep
4. Poor sleep

1. Triggers
2. Mitigation strategies
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Adult sleep needs

Sleep needs

 In 2019, 2020 and 2021, the American Academy of Sleep 
Medicine (AASM) commissioned an online survey of over 2,000 
adults in the U.S. 

 The surveys asked various questions about their sleep.

Priorities

On average, U.S. adults 
ranked:
• Family as most important
• Sleep as second most 

important
• Work (3), nutrition/diet 

(4), and exercise (5) came 
next

• Entertainment was the 
least important priority

What is the least amount of sleep 
that most of us need a night?
a. 6 hours a night

b. 7 hours a night

c. 8 h0urs a night

d. Sleep is not that important

What is the least amount of sleep 
that most of us need a night?
a. 6 hours a night

b. 7 hours a night
c. 8 h0urs a night

d. Sleep is not that important
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AASM recommendations

 Although individual sleep needs vary, the American Academy of 
Sleep Medicine recommends that adults should sleep 7 or more 
hours per night

 on a regular basis 

 to promote optimal health, productivity and daytime alertness. 

Overall Sleep Duration 
Chart

Who gets the recommended 
amount of sleep?
Only 15% of Americans are sleeping 7 or more every night
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Don't know

% adults getting 7 or more hours of sleep a night

% adults getting 7 or
more hours of sleep a
night

Myth vs Fact

During sleep, the brain is not active. 

Myth vs Fact

Myth: During sleep, the brain is not active .

 Fact: Neuronal activity in the brain becomes larger in amplitude in 
certain parts of the brain during sleep. 

 Sleep plays an important role in clearance of neurotoxic waste 
from the brain.

 Memory becomes consolidated during sleep.

Sleep Deprivation: Acute
 Longer reaction time

 Lapses in attention

 Lost information

 Poor short-term memory

 Reduced motivation

 Sleepiness

 Poor performance

Berry 2012

Deficits are worse:
 At circadian low points
 When sedentary
 With no feedback
 With reduced light or sound
 With low motivation, interest 

or novelty
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Sleep Deprivation: Chronic
Increase:
• Sleepiness

• Attention lapses

• Cortisol, ACTH, norepinephrine

• Gherlin (hunger)

• Insulin resistance

• Medical errors

• Motor vehicle accidents

Berry 2012

Decrease:
• Vigilance
• Pain tolerance
• Cognition, attention
• Seizure threshold
• Leptin (satiety)
• Acute antibody response to 

vaccination
• Working memory

Insufficient sleep?

True or False?

If I don't get enough sleep, I will always know that I am tired.

Insufficient sleep?

True or False?

If I don't get enough sleep, I will always know that I am tired. Chronically sleep-deprived individuals do 
not recognize their degree of impairment!

Why is sleep important?
 Healthy sleep reduces the risk of:

− Mental health problems such as depression
− Obesity
− Medical conditions such as heart disease and Type 2 

diabetes
− Cognitive problems such as Alzheimer’s Dementia
− Accidents 

Drowsy Driving

Nearly half (45%) of 
Americans admit they 
have struggled to 
stay awake while 
driving.
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Drowsy Driving – Stats

Each year in the U.S., drowsy driving 
causes an average of 328,000 motor 
vehicle accidents, including 6,400 fatal 
crashes. (AAA Foundation, 2014)

Drivers who usually sleep for less than 5 
hours daily had 5.4 times the crash rate 
of drivers who reported that they often 
slept for 7 hours or more. (AAA 
Foundation, 2016)

Drowsy Driving – Warning 
Signs

Drowsy Driving Warning Signs:
• You keep yawning
• You are unable to keep your eyes open
• You catch yourself “nodding off”
• You can’t remember driving the last few 

miles
• You end up too close to cars in front of you
• You miss road signs or drive past your turn
• You drift into the other lane of traffic
• You drift onto the “rumble strip” or the 

shoulder of the road

Drowsy Driving –
Prevention

• Get a full night of seven to nine 
hours of sleep before driving

• Avoid driving late at night
• Avoid driving alone
• On a long trip, share the driving with 

another passenger
• Pull over at a rest stop and take a nap
• Arrange for someone to give you a 

ride home after working a late shift
• Drinking, chewing gum, listening to 

music, opening windows DO NOT 
WORK!

Review of Circadian 
Neurobiology

Two Process Model of Sleep 
Regulation
1) Homeostatic process, Process S

− Rises during waking and declines during sleep

2) Circadian process, Process C
− Independent of sleep and waking
− Maintains alertness during the day

Kryger 2011
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Two Process Model

Beersma 2007

Homeostatic process, 
Process S

Circadian process, 
Process C

Homeostatic process: Process S
 Sleep load builds during wakefulness, falls during sleep

 There are several sleep-promoting neurochemical agents, including 
adenosine, prostaglandin D2, Growth Hormone-Releasing Hormone

 Adenosine binds to A1 receptors on the cholinergic neurons of the basal 
forebrain  decreasing the firing of these neurons  causing a reduction 
in cortical arousal

− Caffeine blocks adenosine A1 and A2a receptors, 
promoting wakefulness

Kryger 2011

Circadian process: Process C
 Suprachiasmatic Nucleus (SCN) in the anterior thalamus is the major 

circadian pacemaker of the body

 SCN controls the rhythms of sleep-wake propensity, core body 
temperature, and secretion of various hormones

 SCN neurons inhibit the pineal gland, thus inhibiting production of 
melatonin

Berry 2012

Melanopsin-containing retinal ganglion cells
are the major circadian photoreceptors and 
communicate the presence of light to the 
Suprachiasmatic Nucleus (SCN) via the 
Retinohypothalamic Tract (RHT)

Synchronization of the circadian 
clock
 SCN contains cells that oscillate

− Period of this rhythm is called tau
• The mean value of tau in humans is 24.2 hrs

− External stimuli (zeitgebers) entrain the SCN to the 
24-hour day

Berry 2012, Xie 2019 

Alerting Signal

Beersma 2007

Midday dip 
around 2-4 pm

Lowest level of 
alertness 4-6 am

Markers of Circadian Phase

1. CBT-min: core body temperature minimum
2. DLMO: dim light melatonin onset

Berry 2012
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Markers of Circadian Phase

1. CBT-min: core body temperature minimum
− Occurs about 2 hours before habitual (spontaneous) 

awakening from nocturnal sleep
− 4-5 am in most individuals

2. DLMO: dim light melatonin onset

Berry 2012

Markers of Circadian Phase

1. CBTmin: core body temperature minimum
2. DLMO: dim light melatonin onset

− Occurs about 2-3 hrs before typically bedtime
− 8 pm in most individuals

Berry 2012

Question

At what time of day should you be most concerned about risk for medical 
errors?

a) 8:00 – 10:00 am

b) 1:00 – 3:00 pm

c) 8:00 – 10:00 pm

d) 2:00 – 4:00 am

Question
At what time of day should you be most concerned about risk for medical 
errors?

a) 8:00 – 10:00 am

b) 1:00 – 3:00 pm

c) 8:00 – 10:00 pm

d) 2:00 – 4:00 am

Steps for healthy sleep
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Prioritizing sleep 
(i.e. sleep hygiene)
1. Create a schedule that prioritizes regular, sufficient sleep.

2. Get at least 7 hours of sleep per 24 hours.

3. Given yourself a “buffer” before you head to bed.

4. Reserve your bed for sleep.

5. Avoid alcohol, excessive caffeine and other drugs.

6. Make your sleep space a sanctuary.

7. Stay active and head outdoors.

Prioritizing sleep: regular sleep
 Create a schedule that prioritizes regular, sufficient sleep.

− Keep a regular bedtime and wake time.
− Regular meals and exercise will help anchor your sleep 

routine.

Figure from Xie 2019 

Prioritizing sleep: 7 hrs of sleep
 Get at least 7 hours of sleep per 24 hours.

− If getting sufficient sleep in one bout is not possible, try to take 
a “power nap” for an energy boost.

− Allow yourself to become fully alert after your short nap.
− Avoid late naps as they can make it difficult to fall asleep at 

your bedtime.

Prioritizing sleep: buffer zone
 Given yourself a “buffer” before you head to bed.

− Disconnect from the stress of your day to relax 30-60 minutes 
before bedtime.

− Avoid heavy exercise, bright lights, disturbing or stimulating 
content.

− Examples include reading a book, light stretching, music.

Prioritizing sleep: bed for sleep
 Reserve your bed for sleep.

− Avoid electronics, including your phone, when in bed.
− Engage in behaviors that help connect your bed with sleep.
− If you are not able to sleep, consider leaving the bedroom and 

doing something quiet and relaxing and return to bed when 
ready to fall asleep.

Myth vs Fact

Alcohol before bed will improve your sleep

43 44
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Myth vs Fact

Myth: Alcohol before bed will improve your sleep

 Fact: While alcohol reduces the time to fall asleep, it disturbs sleep 
in the second part of the night.

 It delays REM sleep onset, leading to rebound of REM sleep and 
vivid nightmares in the second part of the night.

 Alcohol can worsen underlying sleep apnea.

Prioritizing sleep: avoid stimulants 
and alcohol
 Avoid alcohol, excessive caffeine and other drugs.

− Avoid alcohol within 3 hours of bedtime. It can disrupt your 
sleep.

− Caffeine taken too close to bedtime can also disrupt sleep.
− We just don’t know enough about marijuana and CBD…

• Some basic science studies suggest that cannabis sedative effects occur 
through release of adenosine in the basal forebrain

Roehrs 2021

Myth vs Fact

For sleeping, it is better to have a warmer bedroom than a cooler 
bedroom 

Myth vs Fact

Myth: For sleeping, it is better to have a warmer bedroom than a 
cooler bedroom 

 Fact: Studies show that a warm environment is associated with 
poor sleep.

 A temperature between 65F and 70F is often recommended 
for sleep

Prioritizing sleep: make sleep space 
comfortable
 Make your sleep space a sanctuary.

− Dark, quiet, cool environment can protect sleep.
− Set boundaries and let others know when you plan to sleep.

Prioritizing sleep: stay active
 Stay active and head outdoors.

− Regular activity and outdoor light timed during your wake 
period can help maintain your body’s sleep-wake rhythm.
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Poor sleep: 
triggers

Poor sleep triggers

 Bad sleep will happen, be aware of your triggers.

Bedtimes

True or False?

Most Americans have a set bedtime and most go to bed by the set 
bedtime.

Bedtimes

True or False?

Most Americans have a set bedtime and most go to bed by the set 
bedtime.

Set Bedtime

More than half (55%) 
of U.S. adults have a 
set “bedtime,” or a 
usual time when they 
go to bed.
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Miss Bedtime
Nearly one in four (24%) 
Americans said they feel 
frustrated when they stay up 
past their bedtime and 16% 
said they feel worried.

Younger individuals are 
more likely to feel frustrated, 
worried and guilty about 
staying up past their bedtime.

So why do we miss our bedtimes?
 Binge watching (95% of those aged 18 to 44)
 Eating before bed (87% adults)
 Working late (82%)
 Exercise before bed (79%)
 Drinking alcohol (68%)
 Reading before bed (68%)
 Watching a sporting event (58%)
 Playing video games (50%)

When are we more tired?
 Traveling (54%)
 New Year’s Day (67%)
 Day after Super Bowl 

(39%)
 July 5th (41%)
 World Series (22%)
 First week of school in the 

fall (40%)

 Day after Election Night 
(33%)

 Black Friday (33%)
 Day after birthday (35%)
 Switching from Standard 

to Daytime Saving Time 
(on Monday, increase in 
fatal crashes up to 6%)

COVID-19 and sleep
 Over half of Americans (56%) say they have experienced an 

increase in sleep disturbances since the beginning of the pandemic
− “COVID-somnia”
− Those 35-44 years old  had the highest rate of COVID-somnia at 

70%

 Problems included:
− Trouble falling and staying asleep (more common in women 

and those 55 and older)
− Less nightly sleep
− Worse quality sleep
− More disturbing dreams

Shift work
 Circadian rhythms such as the sleep-wake cycle are synchronized with 

24-hour periodicity by environmental factors such as the light–dark 
cycle, timing of meals and physical activity. 

 In people who perform shift work, a misalignment of the endogenous 
circadian rhythm with the work schedule can occur.

 Chronic partial sleep deprivation may also occur from working shifts.

Figure from Xie 2019 

Shift work
 Shift workers experience more:

− Sleep complaints
− Medical complications (obesity, heart disease, GI complaints, 

cancer)
− Psychiatric disorders (depression, anxiety, alcohol abuse)
− Cognitive dysfunction (poor attention and memory, 

increased risk for accidents and errors.)
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Poor sleep: 
mitigation strategies

Mitigation strategies

1. Recognize the trigger
2. Prioritize sleep
3. Manage fatigue that may still arise

Boards coming up...
A 45 year old physician has his boards coming up. He is very stressed that he 
won't be quite ready, and is going over all his notes in bed until he falls asleep. 
What advice do you have for your friend?

a. Keep reading and going over your notes every day, you don't want to mess 
up!

b. Just relax and have a couple glasses of wine before you go to bed.

c. Stop reviewing the notes about an hour before you go to bed, do 
something relaxing to unwind.

d. Stop reviewing your notes at 10 pm and then just watch old medical TV 
shows in bed.

Big case coming up...
A 45 year old physician has his boards coming up. He is very stressed that he 
won't be quite ready, and is going over all his notes in bed until he falls asleep. 
What advice do you have for your friend?

a. Keep reading and going over your notes every day, you don't want to mess 
up!

b. Just relax and have a couple glasses of wine before you go to bed.

c. Stop reviewing the notes about an hour before you go to bed, do 
something relaxing to unwind.

d. Stop reviewing your notes at 10 pm and then just watch old medical TV 
shows in bed.

Managing fatigue

1. Bank sleep
2. Use caffeine strategically
3. Nap strategically
4. Use bright light
5. Take breaks
6. Use checklists and reminders
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Managing fatigue: bank sleep

 Some studies have demonstrated that “banking” sleep by 
getting up to 10 hrs of sleep at night minimizes performance 
impairment during a subsequent period of sleep restriction.

 For example, if you know you will have to work long hours on 
Monday, get tons of sleep on the weekend!

 Or if you will be traveling, get more sleep the nights before.

 Do not go into a stressful situation with a sleep debt!

Managing fatigue: use caffeine 
strategically
 Caffeine is more effective if you use it only when your need it 

(otherwise you build up a tolerance to it.)

 Reserve caffeine for situations when you are feeling sleepy.

 Avoid large doses of caffeine, as this may cause you to feel a 
crash or to get a headache after it wears off.

Managing fatigue: nap strategically

 For extended duty or overnight shifts, consider taking a brief 
nap in the afternoon.

 Watch out for post-nap grogginess that may impair your 
performance upon awakening from longer naps.

 Caffeine caffeine just before a “power nap” may improve your 
alertness after a nap.

Managing fatigue: use bright light

 Our body’s internal clock is reset by light exposure each day.

 For most of us, this means bright light in the morning to help 
promote alertness, and avoiding bright light in the evenings that 
can suppresses our body’s signal to sleep.

 However, if working nights, then bright light at night can help 
promote alertness at night when it is needed.

Managing fatigue: take a break

 Fatigue is more pronounced during prolonged and monotonous 
activities (such as reading or listening to a talk).

 You can improve alertness and performance for a short period 
of time with:
− An activity break, such as walking or stretching
− And even after a shorter microbreak, such as stretching the 

head, neck and shoulders
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Managing fatigue: use checklists 
and reminders
 Fatigue can increase the risk for mistakes.

 Using tools such as checklists and cross-checking procedures 
with colleagues has been shown to reduce fatigue-related 
errors.
 Standardized hand-offs

Fatigue in the workplace
 Cognitive performance is the result of:

1. Duration of prior sleep
2. Time since awakening
3. Phase of the circadian rhythm of alertness
4. Time on task

• Time-on-task effects (fatigue) arise from cognitive work-related 
depletion of cognitive resources over time
• Can be reversed by time off-task (not sleep)

• Long duration (30-40 min) boring tasks are especially sensitive to 
sleep deprivation

 Individuals cannot be relied upon to accurately self-estimate their accident 
risk

Kryger 2011

Case
A 32 year old hospitalist is working nights, 7 pm to 7 am. She gets home, 
showers, eats, checks hers phone. She then watches TV until she falls asleep 
around 11 am and wakes up at 3 pm to get kids from school. She is very sleepy at 
work. 

What can you suggest that she does differently?

a) Take zolpidem at 8 am to help her fall asleep faster

b) Take a quick shower, eat a small meal and go to sleep as soon as she gets 
home

c) Take modafinil at work to help her be more awake

d) Do what she is doing, but take melatonin at work at 5 am

Shift work disorder treatment

 Let’s break down the treatment into:
1. Improving diurnal sleep
2. Enhancing alertness

Improving diurnal sleep
 Avoid light exposure on the way home from work (AASM 

practice parameter: guideline)

 Sleep immediately after night shift
− Light-blocking shades, ear plugs, eye mask

 Use two sleep periods
1. Anchor sleep period of about 4 hrs taken every day regardless 

of schedule (typically 8 am to 12 pm)
2. 3-4 hr sleep period taken depending on the work schedule

 Exogenous melatonin to promote daytime sleep (1-10 mg) 
(AASM practice parameter: guideline)

Morgenhaler 2007. Kryger 2011

Enhancing alertness
 Planned napping before or during shift (AASM practice 

parameter: standard)

 Light exposure during shift and avoidance of light after shift 
(AASM practice parameter: guideline)

 Caffeine use (AASM practice parameter: option)
− Caffeine before a nap may reduce sleep inertia

 modafinil and armodafinil (AASM practice parameter: guideline)

Morgenhaler 2007, Kryger 2011
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FDA approved medications for 
SWD
 Modafinil: 200 mg once a day (max 400mg/day)

 Armodafinil: 150 mg once a day

 Taken 1 hour before start of work shift

 Common side effects: headache, nausea, insomnia, dizziness

 Serious reactions: Stevens-Johnson syndrome, mood changes

 Drug-drug interactions: oral contraceptives

Case
A 32 year old hospitalist is working nights, 7 pm to 7 am. She gets home, 
showers, eats, checks hers phone. She then watches TV until she falls asleep 
around 11 am and wakes up at 3 pm to get kids from school. She is very sleepy at 
work. 

What can you suggest that she does differently?

a) Take zolpidem at 8 am to help him fall asleep faster

b) Take a quick shower, eat a small meal and go to sleep as soon as she gets 
home

c) Take modafinil at work to help her be more awake

d) Do what she is doing, but take melatonin at work at 5 am

 Pre-call strategies
 On-call strategies
 Post call strategies

Extended shifts and call:
breaking it down

 Pre-call strategies
− Maintain good general health
− Minimize sleep debt (bank on sleep!)
− Short nap before shift

 On-call strategies
 Post call strategies

Extended shifts and call:
breaking it down

 Pre-call strategies
 On-call strategies

− Short naps in a cool, dark room
− Short breaks in natural light
− Caffeine to boost alertness
− Avoid dehydration, appropriate food intake

 Post call strategies

Extended shifts and call:
breaking it down

Extended shifts and call:
breaking it down
 Pre-call strategies
 On-call strategies
 Post call strategies

− Standardized approach for hand-offs
− Pre-arrange for transport home
− Prioritize sleep!
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Concluding thoughts
 Sleep is important!

 Prioritize sleep and follow good sleep hygiene practices

 Be aware of your triggers for poor sleep

 Be prepared to manage your triggers and fatigue

 Consider sleep disorders

https://aasm.org/clinical-resources/provider-fact-sheets/ References
 AASM Tip sheet for healthcare providers: prioritizing sleep and managing 

fatigue. Accessed 5/15/2021. https://j2vjt3dnbra3ps7ll1clb4q2-wpengine.netdna-ssl.com/wp-
content/uploads/2021/05/Prioritizing-Sleep-and-Managing-Fatigue.pdf

 AASM Tip sheet for healthcare providers: Circadian adaptation to shift 
work. Accessed 5/15/2021. https://j2vjt3dnbra3ps7ll1clb4q2-wpengine.netdna-ssl.com/wp-
content/uploads/2019/02/ProviderFS_ShiftChanges_19.pdf

 Sleepeducation.org

 Sleep prioritization survey 2019, accessed 5/9/2021. https://aasm.org/about/newsroom/

 Sleep prioritization survey 2020, accessed 5/9/2021. https://aasm.org/about/newsroom/

 Sleep prioritization survey 2021, accessed 5/9/2021. https://aasm.org/about/newsroom/
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