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To evaluate the effects of sleep habits on the powers of beta waves and the sensory motor rhythm
of the electroencephalogram (EEG), female college student subjects were divided into four groups, ac-
cording to their sleep habits, as follows: GSHG (Good Sleep Habit Group), CSHG (Common Sleep
Habit Group: late bedtime), CSDG (Cognitive Sleep Disorder-Delayed Sleep Phase Syndrome Group),
and NSDG (Non-cognitive Sleep Disorder-Delayed Sleep Phase Syndrome Group). Brain function was
stimulated by reading a book for 3 min in the morning (9~12 am) and the EEG was measured.
According to the results, the powers of the beta waves and sensory motor rhythm were not different
during the resting period among the four groups. However, during the reading stimulation period,
the powers of beta waves and the sensory motor rhythm in the GSHG were significantly greater than
in the other groups (p<0.05). Beta powers during stimulation also increased in all brain areas in the
GSHG (p<0.05). Interestingly, these were decreased in the frontal and temporal lobes in the CSHG by
the reading stimulation (7<0.05). On the other hand, sensory motor rhythm, which represents focusing
efficacy, only improved in the GSHG. These results indicate that the brain’s focusing function during
the reading stimulation was not properly operating in the morning in the female college students who

had a delayed bedtime and bad sleep habits.
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Table 1. Age, total sleep time, and bedtime of the subjects
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GSHG CSHG CSDG NSDG
Age (yr) 20.3+1.28" 20.4+3.06" 21.4+2.21° 22.4+2,08"
Total sleep time (min) 421.7+49.3° 379.8+22.4° 419.6+62.4" 409.6+32.4°
Bedtime (min) 1380.7+32.9° 56.2+31.0° 126.4+28.3° 125.4+41.2°

Values are represented by Mean+SD.
GSHG: Good sleep habit group (n=6 female adults)
CSHG: Common sleep habits group (n=6 female adults)

CSDG: Cognitive sleep disorder-delayed sleep phase syndrome (DSPS) group (n=6 female adults)
NSDG: Non cognitive sleep disorder-delayed sleep phase syndrome (DSPS) group (n=6 female adults)

abc,

Duncan test at p<0.05.

: Values with different alphabetic letters are significantly different among groups by one way ANOVA and post hoc test with

Table 2. Comparison of relative powers of beta wave by ANOVA among various sleep habit groups

Position GSHG CSHG CSDG NSDG
Fpl 18.40+1.50 20.81+3.51 14.11+2.82 16.74%3.00
Fp2 18.13+1.49 19.94+3.01 13314353 17.59+3.25
F3 21.28+1.79 21.45+1.38 17.37+2.38 2.7143.82
Reference F4 21.13+2.15 22.28+2.03 17.91+2.86 22.54+4.22
T3 25.30+1.67 27.10+1.81 21.32+3.39 24.55+3.59
T4 28.83+1.95 29.0742.31 21.22+4.45 26.65+2.55
P3 20.45+2.61 23114218 17.25+2.84 24.02+4.44
P4 23.77+3.27 22.31+1.99 19.51+2.56 23.70+4.12
Fpl 18.02+4.22° 5.26+1.30° 5.50+1.42° 817+1.24°
Fp2 18.64+4.37° 7.60+2.46" 7.21+1.85" 8724335
F3 31.32+3.18° 14.99+1.20° 14.35+1.74° 20.36+2.46°
Stimulation F4 32.17+2.79° 15.1211.90E 16‘3011.4bb 21.95+2.25°
T3 34.23+1.83° 15.13+2.06 19.72+1.51 21.61+2.55°
T4 36.99+1.63° 24.61+1.40° 22.08+2.51° 26.22+1.56
P3 33.95+2.03° 17.55+2.07° 19.79+1.87° 25.09+2.12¢
P4 35.45+1.46" 20.44+1.63° 20.96+2.53" 25.29+1.78"

\ialues are (1V/nV) x100 and Mean+SD.
with Duncan test at p<0.05.
Reference: before reading stimulation
Stimulation: reading stimulation
Fpl and Fp2: left and right frontal pole
F3 and F4: left and right frontal lobe
T3 and T4: left and right temporal lobe
P3 and P4: left and right parietal lobe
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: Values with different alphabetic letters are significantly different among the groups by one way ANOVA and post hoc test
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Fig. 1. Effect of reading stimulation on relative powers of the beta wave. (A) GSHG: Good sleep habit group, (B) CSHG: Common
sleep habit group, (C) CSDG: Cognitive sleep disorder-DSPS group, (D) NSDG: Non cognitive sleep disorder-DSPS group.
Values are (1V/uV) x100 and Mean+SD. BS: Before reading stimulation, DS: During reading stimulation, Fpl and Fp2: left
and right frontal pole, F3 and F4: left and right frontal lobe, T3 and T4: left and right temporal lobe, P3 and P4: left and
right parietal lobe. * Value is significantly different from the corresponding value of before reading stimulation with a paired

20+

20+

(A)

=

1!9,5,

Fp1

Fp2

ttest at p<0.05.

F3

A3 38k %] 2012, Vol. 22. No. 5

Beta Wave
(GSHG)
*

-

Beta Wave
(CSDG)

F4 T3 T4

T4 P3

P3

P4

P4

®)

D)

40

304

Beta Wave
(CSHG)

Beta Wave
(NSDG)

Fpi

Fp2  F2  F4 T3

F4 T3 T4 P3 P4

T4 P3 P4

Table 3. Comparison of relative powers of sensory motor rhythm by ANOVA among various sleep habit groups

Position GSHG CSHD CSDG NSDG
Fpl 5.0420.89 4.08%0.19 4.03+0.89 3.69+0.54
Fp2 5.09+0.89 4.0620.12 3.74+0.89 3.90+0.62
F3 5.71+0.72 5.42+0.49 4.96+0.86 4.92+0.62
Reference F4 5.74+0.74 5.30+0.49 5.05+0.89 4.99+0.68
T3 6.79+0.89 5.82+0.36 541+0.88 5.53+0.76
T4 7.64+1.56 6.04+0.34 5.25+1.25 5.64+0.50
P3 547+0.62 6.29+0.59 5.74+0.87 5.79+0.83
P4 5.85+0.55 6.03+0.48 5.74:+0.69 5.65+0.77
Fpl 4.81+1.44" 1.60£0.47" 1.41+0.32" 1.95+0.26"
Fp2 5.13+1.58" 1.52+0.37° 1.59£0.31° 2.07£0.38"
F3 8.06+1.63" 3.75+0.91° 3.67+0.43" 4.56+0.45"
Stimulation F4 8.24+137° 3.82+1.01° 3.95+0.28" 4.88+0.53"
T3 8.84+1.45% 3.60+0.75" 4.50+0.39" 4.99+0.72°
T4 8.78+1.43% 4.78+0.77° 4.72+053" 5.88+0.43"
P3 8.70+1.26* 5.58+0.84" 5.32+0.57" 5.77+0.54"
P4 8.46+1.31° 5.90+0.87" 5.14+0.54" 5.41+0.41°

Values are (1V/nV) x100 and Mean+SD.

**. Values with different alphabetic letters are significantly different among the groups by one way ANOVA and post hoc test
with Duncan test at p<0.05.
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B AT 54 FuAo)rt HINEEG)Y betadt} 7+7h-% 2] (sensory motor rhythm)ol ¥]X|& &S
THste Aotk A2 S oz sto] FHGHd webd a3 2ol Y #n=6)22 Y+l &,
& FUEHS 7H GSHG (Good sleep habit group), @¥H3 02 tistdEo] A st &0 FHS 20
A7) w24 0~240 A sHE CSHG (Common sleep habit group), FHAFAAFSF Lo 2 22 9] 1
FHE 43kl = CSDG (Cognitive sleep disorder with delayed sleep phase syndrome group), H % &
434 E3k= NSDG (Non-cognitive sleep disorder with delayed sleep phase syndrome group)2.Z U1

o ¥ 3= QEEG 8-Systems AHE-3te] @7 9~12A] Abelo]l ZA3tATE A7) AFA o HutE SH st A
Al Z1EA 9 Wl B AT AT A, A7) AFA] betaTtot T EE AU I GSHGZF tHE Al
o Hlate FoH O T FUTHp<0.05). A ¢)7] A=A F29}F A 7|EAE B3 Hlaste] & ol &, GSHG
oA beta 37} 9] BE FHolA oA o2 F7h8H A Th(p<0.05). Lev CSHGOM & 759 S5
ol A beta 397} 7439 TH(p<0.05). FH CSDGSF NSDGol A= # 91 7] A= ol 9] 5}e] beta 314] 9] 2] 43l
W37} wAslaA gt 24EeE Atakse GSHGA A Ae) 7] A= oste] &4 d2xes
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