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

Sleep Disturbance is Common

In Taiwan, annual prescription of hypnotics in 2004 is 65 
million pills per year (23 million people in total). The 
prescription increases to 313 million pills in 2014.

Karacan et al., 1983; Lugaresi et al., 1983; 
Welstein et al., 1983; Mellinger et al., 1985
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Objective Sleep Measures
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Wake/Arousal is a Marker for Insomnia

Lancet Neurol 2015; 14: 547–58



Insomnia and Mortality

• All Cause Mortality
- Difficulty initiating sleep (25%)

- Unrefreshed sleep (24%)

- Difficulty maintaining sleep (9%)

- Early morning awakening (4%)

• Cardiovascular-related Mortality

- Difficulty initiating sleep (55%)

- Unrefreshed sleep (32%)

- Early morning awakening (9%)   

- Difficulty maintaining sleep (N/A)

Li et al., Circulation 2014



Insomnia Predicts Psychiatric Disorders

Breslau N, et al. Biol Psychiatry. 1996;39:411-418.
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Polysomnographic Findings in Major 
Depression



Symptom of Insomnia 
May Indicate Other Conditions

Difficulty initiating sleep
• Anxiety, depression, or restless leg syndromes

Unrefreshed sleep
• Sleep apnea

Difficulty maintaining sleep
• Anxiety, depression, or restless leg syndromes

Early morning awakening
• Anxiety or depression



Sleep Apnea



Sleep Apnea

• Increases as we age: affecting 4% and 2% of 
middle-aged men and women and close to 
27% and 19% of older men and women

• Characterized by pauses or gaps in breathing 
due to an obstruction of the airway



Sleep Apnea

• Signs and Symptoms

– Loud, regular snoring

– Daytime sleepiness

– Hypertension

• Associated with major 

medical conditions

• Most common treatment

– CPAP



Apnea Patterns

Obstructive Mixed Central
Airflow

Respiratory

effort





Apnea Hypopnea Index (AHI)

• # apneas + hypopneas per hour 
of sleep

• Key components
• Air flow (pressure sensor and/or thermistor)
• Respiratory effort (thoracic/abdominal movement)
• Oxygen saturation

• Severity
• AHI < 5: Normal
• 5 <= AHI < 15: Mild SA
• 15 <= AHI < 30: Moderate SA
• 30 <= AHI: Severe SA



Positive Airway Pressure



Normal Sleep



Primary Insomnia



Sleep Apnea



Polysomnography
EEG Sleep Staging

Autonomic Functions

Insomnia

Saturation, Respiration
Sleep Position

Limb Movement /EMG

Sleep-Breathing Disorders

Neurological-Related
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傳統睡眠中心是人力密集產業

醫院睡眠檢查
精確但費時耗力 –適合確診

居家睡眠檢查
簡便但較不精確 –適合篩檢



Classification of 
Sleep Monitoring Devices



Diverting Hospital-Based PSG to 
Home Sleep Monitoring



Challenges

• How do we decide who undergoes hospital-
based PSG and who receives home-based 
sleep monitoring?

• Can we diagnose patients based on sleep 
questionnaires? 



Sleep Quality Assessment





Clinical Workflow

Patients

Sleep Quality Assessment

Obstructive Sleep Apnea Primary Insomnia

Hospital-Based PSG Home-Based 
Sleep Monitoring


