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Effects of Total Sleep Deprivation on Auditory Event-Related Potentials
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B ABSTRACT

Objectives: The purpose of this study is to investigate the psychophysiological effects of total sleep deprivation by using auditory
event—related potentials.

Methods: Twenty four healthy college students (18 men, 6 women) participated in this study. The subjects remained awake for 37
hours under continuous surveillance. In the morning and the evening of two consecutive study days, auditory event—related
potentials were checked.

Results: The latencies of P300 and N200 were significantly prolonged (p<0.001) and their amplitudes decreased (p<0.05) as a
consequence of sleep deprivation. The amplitude of P200 was significantly increased during sleep deprivation (p<0.05). However,
there was no significant change in the latency and amplitude of N100.

Conclusion: Among the components of auditory event—related potentials, P300 and N200 are good indicators of sleep—deprived
status. Further investigation is necessary to elucidate the neurophysiological mechanisms of these findings. Sleep Medicine and
Psychophysiology 2003 ; 10(2) : 108-112
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Table 1. The results of the auditory event-related potentials and self-ratings during sleep deprivation in each session

Variables PRE-D1 PRE-D2

POST-D1

Two-way Repeated ANOVA
POST-D2
df F F F

SD D SDXTD

N100

Latency (msec) 90.71(21.05) 94.08 (19.24)

Amplitude (V) —5.55 ( 2.15) —6.03 ( 2.36)

P200

Latency (msec)  162.83 (30.69)  164.00 (36.31)

Amplitude (zV) 1.34 ( 2.18) 1.74 ( 2.28)

N200

Latency (msec)  213.21 (36.81)  219.00 (33.50)

Amplitude (V) —2.99 ( 3.57) —2.97 ( 2.95)

P300

Latency (msec)  314.33 (35.57)  311.83 (39.12)

Amplitude (V) 6.32 ( 2.01) 6.13 ( 2.39)

88.92 (11.47)

—5.39 ( 1.97)

175.00 (26.80)

3.01 ( 2.58)

241.50 (52.79)

—1.86 ( 2.26)

348.92 (31.11)

5.08 ( 2.36)

0.79 0.94 0.15
90.08 (16.91) 1,23 p=0.38 p=0.34 p=0.71
3.09 0.34 0.86
—528 ( 224) 1,23
( )L p=0.092 p=056 p=0.37
3.94 0.035 0.088
172.17 (27.61) 1,23
( )L p=0.059 p=0.85 0.77
10.48 0.008 0.61
268 ( 348 1,23
( )L p=0.004* p=0.93 p=0.44
14.93 0.12 0.16
241.17 (35.16) 1,23
( )L p=0.001* p=0.73  p=0.69
4.59 0.049 0.061
1.68 ( 2.74) 1,23 p0.043* po0.83  p=08L
31.47 0.35 0.032
34450 (36.75) 1,23
( )L p<0.001** p=0.56 p=0.86
10.35 0.030 0.27
513 (223 1,23
( )L p=0.004* p=0.87 p=0.61

The results are reported as mean scores (SD). PRE-D1 : predeprivation day 1, PRE-D2 : predeprivation day 2, POST-D1 : post-depri-

vation day 1, POST-D2 : post-deprivation day 2, SD :

F4BatE0] Faelol HZE A BRI 0/X|E HEr

sleep deprivation, TD : time-of-day, *

1 p<.05, =+ 1 p<.001
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