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• Epidemiological survey indicates that 15~35% of the 
adult population complain of sleep quality disturbance.

• Sleep quality complaints are particularly relevant to 
psychiatry. 

• Factors relating to anxiety and stress are one of the 
most important concomitants of sleep complaints in 
the general population.

Sleep Disturbance is Common

Karacan et al., 1983; Lugaresi et al., 1983 
Welstein et al., 1983; Mellinger et al., 1985

Karacan et al., 1983



Distribution of Sleep Diagnoses
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Insomnia associated with psychiatric disorders is the most prevalent 

type of insomnia seen in sleep disorders centers, accounting for 35% of 

diagnoses. 
Buysse et al., 1989



Insomnia Predicts Psychiatric Disorders

Breslau N, et al. Biol Psychiatry. 1996;39:411-418.



Sleep Complaints in Mood Disorders

• Sleep complaints are some of the earliest and 
most commonly reported symptoms of mood 
disorders. 

• Specific sleep complaints include 
– difficulty falling asleep

– frequent nocturnal awakenings

– early morning awakening

– nonrestorative sleep

– disturbing dreams. 



• Sleep change is a robust predictor of recurrent 
mood episodes, and its persistence is 
associated with a more severe course. 

• In patients with bipolar disorder, an 
increase or decrease of 3 hours or more of 
sleep suggested imminent onset of a recurrent 
mood episode.

– Bauer M et al. Bipolar Disord  2006; 8:160-167.

Insomnia Predicts
Mood Disorders



Breslau N et al. Sleep. Biol Psychiatry  1996; 39(6):411-418.

Insomnia Predicts
Mood Disorders



Insomnia Predicts
Recurrence of Depression

Hyong Jin Cho et al. Am J Psychiatry 2008;165:1543-1550.



Sleep vs. Depression

ONE Disorder or TWO Disorders?

Arch Gen Psychiatry. 2008;65(5):551-562



Arch Gen Psychiatry. 2008;65(5):551-562

Sleep vs. Depression

ONE Disorder or TWO Disorders?



Bodinat C et al. Nature Reviews. 2010.

SCN: Suprachiasmatic Nuclei
SCG: Superior Cervical Ganglia



Circadian Rhythm



Disturbed Circadian Rhythm in Depression
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Actigraphy



Owl or Lark?



Wearable Devices



Actigraphy Monitoring in Depression

Burton C et al. J Affect Disord. 2013;145(1):21-8



Actigraphy Monitoring in Depression

Burton C et al. J Affect Disord. 2013;145(1):21-8



Picture taken from www.aolhealth.com 

• Slow wave sleep is 

correlated with 

restorative
function of sleep

• Slow wave sleep is 

considered as 

deep sleep

Hobson JA (2005) Nature 437, 1254-1256

EEG Sleep Stages
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Slow Wave Sleep (Healthy)



Slow Wave Sleep (Healthy)



Disturbed Slow Wave Sleep in 
Depression

Healthy Control Depression

Kupfer DJ. Biol Psychiatry  1995; 38(6):391-403.



Riemann D et al. Biological Psychology 2001;57:67-103.

Reduced REM sleep latencyProlonged first REM sleep period
Increased REM density

Disturbed REM in Depression



Lancet Neurol 2015; 14: 547–58

Disturbed Wake/Arousal in Depression



Sleep and Autonomic Nervous System

26

• Sympathetic activity was lower 
during sleep than wakefulness.

• Sympathetic activity

- AW = REM = N1 > N2 > SWS

• Parasympathetic activity

- SWS > N2 > N1 = REM = AW

Somers et al., 1993; Bonnet and Arand et al., 1998; 

M. de Zambotti et al., 2011



Disturbed Autonomic Regulation in 
Depression

Yang AC et al. Journal of Affective Disorders 2011;131:179-185



Good Sleeper



Poor Sleeper 
(Major Depression)



Summary

• Sleep has an unique role in the 
pathophysiology of the depression.

• Disturbance in autonomic function is the key 
to understand the sleep disturbance 
associated with depression.


