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Circadian Rhythms 

Å24 hours 10 minutes on average 

ÅEntrained to 24 hours (zeitgebers) 

ÅSuprachiasmatic nucleus (SCN) ς the master clock 

ÅipRGC cells (intrinsically photosensitive Retinal Ganglion Cells) 
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Circadian Rhythm Sleep Disorders 

ÅDefinition 

ÅComplaints  
ï Insomnia  

ïExcessive daytime sleepiness 

ÅCoordination with other circadian rhythms 

ÅInflexibility 
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Circadian Sleep Disorder Subtypes* 

ÅDelayed Sleep-Phase Syndrome 

ÅNon-24-Hour Sleep-Wake Disorder 

ÅAdvanced Sleep-Phase Syndrome 

ÅIrregular Sleep-Wake Pattern 

ÅShift Work Sleep Disorder 

ÅJet Lag Syndrome 

*  From The International Classification of Sleep Disorders, Revised (ICSD-R) 
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Definition of DSPS 

from The International Classification of Sleep Disorders, Revised (ICSD-R): 

 

Å Sleep-onset and wake times that are intractably later than desired 

Å Actual sleep-onset times at nearly the same daily clock hour 

Å Little or no reported difficulty in maintaining sleep once sleep has begun 

Å Extreme difficulty awakening at the desired time in the morning, and  

Å A relatively severe to absolute inability to advance the sleep phase to 
earlier hours by enforcing conventional sleep and wake times. 
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Normal and Delayed Sleep Phases 

 
 

Example of a 
Normal  

Sleep Phase 
 

Example of a 
Delayed  

Sleep Phase  
 

4pm 8pm Midnight 4am 8am Noon 4pm 
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Circadian Rhythm Sleep Disorders ς 
TWO Factors 

ÅNot entrained to day/night cycle 

ÅInflexible 
ï¢Ƙƛǎ ƛǎ ǘƘŜ ǇŀǊǘ ǇŜƻǇƭŜ ŘƻƴΩǘ ǳƴŘŜǊǎǘŀƴŘ 

 

 

8 © 2013 Circadian Sleep Disorders Network 



Biological Markers 

ÅMelatonin level (timing) 
ïDLMO (Dim Light Melatonin Onset) 

ÅCore body temperature 

ÅCortisol level 
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Snooze Alarm 
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Sleeping in Hallway 
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Sleep Study 
(not me) 
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Member Quote 

 

άFor decades I worked day jobs after sleeping 3:30 to 
7:30 a.m., catching up on weekends.... That worked 
as long as youthful resilience lasted. Next step was 
adding a "nap" 5 to 10 p.m. Wreaks havoc with the 
social life, but it kept me my job for years.  
 
άLŦ ȅƻǳ Ŏŀƴϥǘ ōŜ ƴƻǊƳŀƭΣ ȅƻǳϥǊŜ ƴƻǘ ƎƻƻŘ ŜƴƻǳƎƘΦ ¸ƻǳ 
learn to apologize, make excuses, tell lies. No one 
ǳƴŘŜǊǎǘŀƴŘǎΧΦ ά 
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Member Quote 

"I just can't help thinking 
that I'd have no problem 
being awake and alert if I 
were to simply follow my 
own natural sleep cycle. The 
only problems I would face 
are unemployment and 
nearly no social life." 
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Circadian Sleep Disorders 
Sleep Periods 

Example of a 
Normal  

Sleep Phase 
 

Example of a 
Delayed  

Sleep Phase  
 

Example of an 
Advanced 

Sleep Phase 
 

Example of an 
Irregular 

Sleep-Wake 
Pattern 

4pm 8pm Midnight 4am 8am Noon 4pm 
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Non-24-Hour Sleep-Wake Disorder 
Example of Progression of Sleep Periods 

  
 
Day 1 
Day 2 
Day 3 
Day 4 
Day 5 
Day 6 
Day 7 
Day 8 
Day 9 
Day 10 
Day 11 
Day 12 
Day 13 
Day 14 
 

Midnight 4am 8am Noon 4pm 8pm Midnight 
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Member Quote 

άLǘϥǎ ǎƻ ŦǊǳǎǘǊŀǘƛƴƎ ƴƻǘ ǘƻ ōŜ ŀōƭŜ ǘƻ ǇǊŜŘƛŎǘ ŜǾŜƴ ƻƴŜ 
day in advance when I will be awake. Sure there is an 
overall vague 26-28 hour rhythm; but superimposed 
on that is this huge random element. Sudden 
unexpected bouts of insomnia at a time I thought I 
would sleep. Sudden overwhelming tiredness when I 
thought I would be awake.  Everything is out of sync. 
My body is like an orchestra out of tune and with no 

conductor.έ  
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Member Quote 

ά9ǾŜǊ ǎƛƴŎŜ L ōŜŎŀƳŜ bƻƴ-24, I constantly have to beg people 
to change their schedules, or try to be pleasing and 
unobtrusive while I quietly ask if they have another time 
available. It's affected my relationships with all: family, who 
don't believe it in it; friends, who can never find a slot to talk to 
me, let alone get together, and have all finally stopped trying; 
doctors, next to ƛƳǇƻǎǎƛōƭŜ ǘƻ ǎŎƘŜŘǳƭŜΧΦ ²ƘŜƴ L can't meet 
ǘƘŜ ǿƻǊƭŘΩǎ ŘŜƳŀƴŘǎΣ L am deemed selfish or weak or lazy or 
depressed.... I am fine with me. But the world is not fine with 
me, and that makes me not fine. 

 

άL ŦŜŜƭ ǎƻ ƛǎƻƭŀǘŜŘΦ L ŀƳ ŘŜǎǇŜǊŀǘŜ ŦƻǊ ǎƻŎƛŀƭ ŎƻƴǘŀŎǘΦέ 
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Member Quote 

"What is hardest is explaining non-24 
to new acquaintances, for example 
someone you might meet at a party.  It 
tends to derail the whole social 
process. The inability to remain 
employed has an even more profound 
effect on my social life.  It's not 
something people accept when you 
look healthy." 
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Incidence 

Sleep Disorder 
Number of 
Americans 

Number of Americans 

Narcolepsy 150,000 

Delayed Sleep Phase 
Syndrome (Adults) 

500,000 

Delayed Sleep Phase 
Syndrome (Teens) 

2,000,000 

Non-24-Hour Sleep-Wake 
Disorder 

75,000 

20 

represents 75,000 Americans 
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Possible Causes 

ÅLack of sensitivity to light 

ÅOversensitivity to light 

ÅLong intrinsic circadian period 

ÅLack of melatonin 

ÅLong elimination time of melatonin 

ÅDeficiencies in ipRGC cells 

ÅLonger time from temperature minimum to waking 

ÅDifference in tolerance to phase mismatch 
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Treatments 

ÅSleeping pills (no help) 

ÅChronotherapy (risky) 

ÅLight therapy - in the morning  

Å[ƛƎƘǘ ǊŜǎǘǊƛŎǘƛƻƴ όάŘŀǊƪ ǘƘŜǊŀǇȅέύ ƛƴ ǘƘŜ ŜǾŜƴƛƴƎ 

ÅMelatonin 
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Research Issues 

ÅDifferent underlying causes 
ïTailoring therapy to cause 

ÅTherapy parameters 
ïTesting on patients, not normal sleepers 

ïLong term and subjective improvement 

ÅBetter diagnostic tests 

ÅIncidence data 
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