
Abstract  

The present study evaluated the changes in beta and delta ranges of electroencephalogram (EEG) 

power and heart rate variability (HRV) after cognitive behavioural therapy for insomnia (CBT-I) to 

understand the effect of CBT-I on arousal system and homeostatic system. The study also 

examined the correlations between change of sleep measurement and the physiological index to 

clarify underlying mechanisms of sleep improved by CBT-I. Eighteen primary insomnia patients (5 

males, 13 female, mean age = 37.4) participated in this study. The participants were scheduled to 

come to the sleep laboratory for polysomnographic (PSG) recording twice, one prior to CBT-I and 

one following CBT-I. A course of 6-session CBT-I was conducted during a period of seven weeks. 

Subjects＇ changes in subjective ratings of sleep quality and quantity and sleep parameters in PSG 

were calculated. Spectrum analyses were conducted for their EEG and electrocardiogram (EKG). 

Beta EEG activity (14~35 Hz) was used to indicate the central nervos system (CNS) arousal level 

and Delta EEG activity (0.5~2.5 Hz) for the intensity of homeostatic system. Low frequency power 

(LF) and high frequency power (HF) of the R-R interval were calculated for heart rate variability 

(HRV). LF/HF ratio was used as a index of sympathetic nervous system activity and the HF/ 

(LF+HF) ratio as a index of parasympathetic nervous system activity. The results show subjective 

sleep quality of subjects were significantly improved after CBT-I. PSG shows shortened sleep 

onset latency and decreased wake time after sleep onset, but not in the other measures. For EEG 

spectrum and HRV parameters, only Delta EEG activity in stage2 of the second half of the night 

was significantly improved. In addition, the decrease of LF/HF significantly correlated with the 

improvement of the insomnia severity index. Thus, the results suggests that sleep improvements by 

CBT-I may be associated with the reduction of sympathetic arousal. 
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