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s ABSTRACT

Objectives: It is been reported that sleep patterns change significantly during the adolescent years. In Korea, the sleep patterns
of adolescents have not been investigated systematically. The authors performed preliminary study about sleep patterns of middle
and high school students in Seoul before nationwide study.

Methods: The authors selected one of middle and high schools located in typical middle class area in Seoul. The study was per—
formed during the periods when examination or vacation did not affect the sleep cycle. Fifty to one hundred male and female
students were selected from one school year each. One of investigators explained the purposes and methods of this study to
the students and gave additional explanation to the teachers in charge. We designed a questionnaire for subjects to describe
the nap time, bedtime, sleep latency, total sleep time, rise time and sleep efficiency, and the students recorded sleep logs for
seven days including weekend. Eight hundred three students answered the questionnaires. Among them, we selected the subjects
who recorded sleep logs at least three days and filled up the questionnaires completely. Finally, seven hundred seventy one
subjects were included in this study. Weekend was defined as the time from Saturday morning to Sunday morning, and Sunday
sleep patterns were treated separately.

Results: Across the six school years, school—night bedtimes were delayed one hundred twenty four minutes and school—ight rise
times were advanced by thirty five minutes. School—night total sleep times were decreased by one hundred fifty eight minutes, and
weekend bedtimes were delayed by one hundred twenty five minutes. The students tended to oversleep on weekends, and the
mean of weekend oversleep was ninety six minutes. But, bedtime in weekends was not delayed. Daytime sleep, sleep latency
and sleep efficiency were not changed greatly across six school years. Total sleep time of female students was decreased
significantly between third middle school year and first high school year, but time of male students was decreased between first
and second high school year.

Conclusion: It is supposed that sleep deficiency of middle and high school students in Seoul was due to delayed bedtimes and
advanced rise times across the school years. Sleep Medicine and Psychophysiology 200001 7(1)0 51-59

Key words: Sleep patterns - Adolescents - School year.

oo ooobo oo, 0o 0o gooo oo. 000 oooo
A‘l £ 0 ooo 00 000 oob ooog, 000 oo oo o
oo o oob oo,od,00 00000 0040 4o

goooo ooo ooo oo oo oo odo odgo od oao ooo oo.
0 o000, 0404, oot ooo oboo oo oo o o Carskadon 0 ()0 OO0 OO0 OOOO bOOOD O
od oo oo ooo ooo oobood oooo 4o oooo 0o 0000 oooob 920000 booo O

‘0000 D000 00000000

Department of Psychiatry, Korea University College of Medicine, Seoul, Korea

‘00000 0000 00000000

Department of Psychiatry, Inje University College of Medicine, Seoul, Korea

Corresponding author: Leen Kim, Department of Psychiatry, Korea University College of Medicine, 126-1, 5-ka, Anam-dong, Sungbuk-ku,
Seoul 136-705, Korea

Tel: 02) 920-5355, Fax: 02) 929-5693  E-mail: leen54@chollian.net

51



0 000 0000 0000 000 00000 o000, O
00 DO0000 00000 000 00 000 00 00
0O O0O0O0OD OODO0O(2). Carskadon, Vierad Acebo
0@) 00000 000 0000 00 00 000 000
000, 0000 0000 000 0 00 0000 000
00000 0000 000 OOOo, Carskadond Man—
cuso0(4) 000 0OO0OOO OO OO0 0ODOO OO0
000 45% 00000, 0000 O 000 90%0 OO0
000 O000. Bearparkd Michie(5), 000 Strauchd
Meier( (6) 10014000 000 OO OO OO0 00O
0 3006000 DO0OO 00,1800 0O O 000 20
000 0000,00 00 000 000 OO0 0000 O
00 0000 0000 0000 0000 0oooo. O
00 D00 00000 0000 000 000 000 O
00 0000 00,00 00 00 0000 000 o0
0000,0 000 0000 00 00 0000 000 O
00 000(,8).

OO0 000 DooOo, Allen(9), Carskadon(1), OO0
Williams 0(10)0 00000 00000 000 0000
00 000 00 000 00000 000 000 0o
000 00 000 0000 000.00000 00000
0 00 000 0000 0 00,000 000 0000
0 00000 0000 00 000 000 000 o000
00 0000 O0o00.

0000 0000 000 00 00O, 00, 00,000
000 0000 00 000 00000 00 000 o0
000 000 000 00.00 00 000 00 0-00
00000 0000 000 00000 00 0 000 O
00,000 00 000 OO0 0000 000 00000
0 000 00.000,0 000 0000 0000 00
0 000 00 00 0000,000 000 0000 o0
00 00 ooOd.

00 000 U0 0O 000000 00 00 000 oo
0 000 00 00 000 000 000000, 00 o0
0000 00 0 0000 000 000 000 0000
0 000,00 00 000000 000 0O 000 000
0 000000 00 000 o0o0o0.

o170y 9
1. A7

00 o000 000 HOooO 0oooo Hoooo, 00
O 00 00ob 00ob youo oooo oooo ooo

oo oo o- oodd ooo ooo oo oo

0 0000 000.000 10000 oooo 3gogd
O 00 0500 00 10000 000 000 0 00 00
0O 00 0000 oooooo, 00000 oo ooo oo
O 0000 00000 oo0.0 00 000 0 100 0
o000 00 000 000 ooooog, oooooo o
oooO 000 ooooo.

2.

19990 90 6000 19990 90 160 OO OOOO
000 000 7000 00000 100 00 00 00 0
00 0000 00,0000 Oooo.00 ooo oooo
ooo0O 000 0 20 0 0o0,0000 00 00 0040
000 0O 00 O 000 ooooo ooobo oo o0
00 000 o ooo ood.

00 000 0 00 000o oooooo, 0o vood
ooooo oo 000 OO ooo 00O ooo ood
oo0,0 000 00 00 00 100 000 ooo o4
00 00 000 000 0000 0000 ooo ood
oo ood.

Ub0o 000 OO0 o0bb 000 oo sobob 50
000 00000, 00 0oo oooo oo, 000 o4
O 00 o000 0ooO o0 ootob ooooo, ood
00O ouonO 000 00O ouuoo 00 oooo 0 04
oo ooooao.

o000 000 000 00 0o oo, o000 100 86
0@O0 19990 90 150 O0OOO ODOOOOO, bOD
0000 000 00 00 0o go 20000 50 150 O
000 00000.0 00 12960), 200 10800 14.
020), 300 106000 14.960), OOOO 100 1710
(00 15900), 200 1720 (O 0 17.040), 300 1600
(00 18.090)00 08030 (00 4830, OO 3200)0
oo.

O 00000 00000 00 50 0 30 00 oood
00 Oooo OoOoo boooobuo ooo oob good
000000, 00000 000 1000 8300 500,
00 330), 2000 106010 780, 0O 280), 300
0 10200 720, 00 300), 0000 1000 1550
(00 840,00 710), 2000 16600 760, OO
900), 3000 1590(0 0 1070, OO 520), 0 7710
00000 ooooo.

3. SHYH
0000 000 SPSS—PC for windows 7.00 0000



Table 1. Sleep variables of school night and weekend by grades

M1 M 2 M 3 H H2 H3 i Sonforroni
NDO 83(SD) NO 106(SD) NO 102(SD) NO 155(SD) NI 166(SD) NO 159(SD)
School night BT 2327(0.93) 0005(0.87) 0016(1.10) 0026(0.91) 0023(0.87) 0131(0.87) 67.24*** 1<2,3,4,5<4
Weekend BT 2324(1.19) 0004(1.25) 0017(1.53) 0035(1.11) 0037(1.45) 0129(1.75) 27.70*** 1,2,3,4,5<4
School night RT  0714(0.59) 0716(0.51) 0723(0.52) 0707(0.53) 0632(0.55) 0639(0.47) 60.32*** 1,2,3=45,6
Weekend RT 0750(1.52) 0821(1.48) 0818(1.57) 0811(1.61) 0831(2.15) 0816(1.97) NS
School night ST 7.73(1.09)  7.15(0.86) 6.98(1.18) 6.62(0.81) 6.09(0.90) 5.10(0.94) 118.45%* 12,3 4=5>6
Weekend TST 8.41(1.87) 8.25(1.68) 7.89(2.14) 7.56(1.80) 7.83(2.00) 6.71(2.23) 12.05*** 1,2,3,4,55%
School night WIS 0.05(0.14)  0.02(0.09) 0.09(0.31) 0.07(0.18) 0.05(0.12) 0.01(0.05)  4.67***
Weekend WTS 0.02¢0.10) 0.02¢0.14) 0.13(0.43) 0.04¢0.19) 0.07(0.33) 0.02(0.11) NS

***0 p<0.001, **00 p<0.01

M1-M30 Grades of middle school
BTO Bedtime

TSTO Total sleep time(hours)
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H1—-H30 Grades of high school
RTO Rise time
WTSO Waking time during sleep(hours)
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Fig. 1. School night and weekend nocturnal total sleep time by
school years. M1-M30 grades of middle school, H1-H3O grades
of high school, TSTO total sleep fime(hours).
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Table 2. Sleep latency and sleep efficiency by grades
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M1 M 2 M3

H1 H2 H3 F Bonferroni

NO 83(SD) NO 106(SD) NO 102(SD) NO 155(SD) NO 166(SD) NO 159(SD)

School night SL 15.09(10.08) 15.13(13.23) 18.25(14.51) 13.53(11.64) 15.35(17.75) 14.56(11.71) NS

Weekend SL 18.51(19.22) 13.70(24.61) 21.54(20.20) 14.81(18.34) 12.91(15.35) 13.15(14.94) 3.98**

School night SE~ 91(0.08) 94(0.06) 89(0.10) 91(0.08) 92(0.07) 91(0.08) 4.38**

Weekend SE 92(0.07) 95(0.06) 89(0.11) 92(0.09) 93(0.07) 93(0.08) 4.87*** M3t
***0 p<0.001, **0 p<0.01

M1-M30 Grades of middle school H1-H30O Grades of high school
SLO Sleep Latency(minutes) SEO Sleep Efficiency (%)

L O Significantly decreased
Table 3. Weekend oversleep and delayed sleeping by grades
M1 M 2 M3 H1 H2 H3 F Bonferroni
NO 50(SD) NO 78(SD) NO 72(SD) NO 84(SD) N@O 76(SD) NO 107(SD)

Weekend oversleep’ 0.70(1.72) 1.13(1.55)

Weekend delay’

1.19(2.47)
—0.06(1.00) —0.01(1.05) —0.01(1.36) 0.15(0.97) 0.23(1.34) —0.04(1.47) NS

1.20(1.97) 2.51(2.44) 2.08(2.32) 12.95%* 1,2,3,4<5,6

***0 p<0.001, **0 p<0.01
M1-M30 grades of middle school

H1—H30 grades of high school

Weekend oversleep is the difference of total sleep time betweein school night and weekend night
Weekend delay is the difference of bedtime betweein school night and weekend night

Numbers denote hours
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Table 4. School day and weekend nap

M1 M 2 M3 H1 H2 H3 F Bonferroni
NO 50(SD) NO 78(SD) NO 72(SD) NO 84(SD) NO 76(SD) NO 107(SD)
School day nap 0.11(0.31) 0.07(0.26) 0.17(0.40) 0.21(0.39) 0.70(0.79) 0.43(0.62) 28.49*** H21
Weekend nap 0.04(0.26) 0.07(0.40) 0.26(0.83) 0.24(0.78) 0.82(1.31) 0.46(0.87) 14.50*** H21
Sunday nap 0.08(0.37) 0.04(0.27) 0.17(0.52) 0.21(0.61) 0.64(1.14) 0.43(0.89) 12.38*** H21
M1-M30 Grades of middle school H1—H30 Grades of high school
Numbers denote hours + O Significantly increased
Table 5. Sleep patterns on sunday by grades
M1 M 2 M3 H1 H?2 H3 F Bonferroni
N[O 83(SD) NO 106(SD) NO 102(SD) NO 155(SD) NO 166(SD) NO 159(SD)
SD-night TST 7.59(1.24) 7.39(1.24) 7.30(1.56) 6.70(1.12) 6.23(1.43) 5.16(1.19) 64.89*** 1,2,3>4,5=%
SD-night BT 2332(1.04) 2354(1.20) 0004(1.41) 0015(1.04) 0011(1.44) 0128(1.12) 38.38*** 1,2,3,4,5<6
SD-night WTS 0.05(0.19) 0.03(0.24) 0.09(0.35) 0.04(0.22) 0.04(0.14) 0.01(0.05) NS
MD-morning RT  0710(0.65) 0720(0.52) 0727(0.64) 0700(0.56) 0628(0.49) 0638(0.53) 64.74*** 1,2,34>5,6
SD-night SE 91(0.09) 95(0.06) 88(0.12) 92(0.10) 93(0.09) 92(0.08) 5.79*** M3t
***0 p<0.001, **0 p<0.01
M1-M30 Grades of middle school H1—-H30 Grades of high school
SDO Sunday MDO Monday
TSTO Total sleep time(hours) BTO Bedtime
RTO Rise time WTSO Waking time during sleep(hours)
SEO Sleep efficiency(%) L O Significantly decreased
Table 6. Sleep variables of school night by sex & grades
M1 M 2 M3 H1 H?2 H3 F Bonferroni
NO 50(SD) NO 78(SD) NO 72(SD) NO 84(SD) NO 76(SD) NO 107(Sb)
School night BT M 2326(0.92) 0010(0.90) 0028(1.12) 0031(1.00) 0035(0.95) 0134(0.92) 39.44*** 1<2,3,4,5<6
F 2328(0.95) 2354(0.78) 2349(0.90) 0021(0.78) 0014(0.77) 0126(0.77) 30.93*** 1,2,3,4,5<6
School night RT M 0712(0.71) 0716(0.50) 0723(0.54) 0714(0.54) 0634(0.49) 0636(0.47) 39.28*** 1,2,3,4>5,6
F 0717(0.35) 0714(0.53) 0722(0.46) 0658(0.48) 0630(0.61) 0646(0.46) 23.06*** 1,2,3>4=5,6
School night TST M 7.73(1.15)  7.09(0.79) 6.78(1.19) 6.66(0.90) 5.93(1.01) 5.00(0.98) 73.91*** 1=2,3,4=5=%
F 7.72(1.01) 7.32(1.02) 7.48(0.99) 6.57(0.68) 6.22(0.77) 5.31(0.84) 50.43*** 1,2,3>4,5=%
***0 p<0.001, **0 p<0.01
M1-M30 Grades of middle school H1—-H30 Grades of high school
BTO Bedtime RTO Rise time
TSTO Total sleep time(hours) WTSO Waking time during sleep(hours)
MO Male FO Female
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