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Objectives : The aim of this study was to investigate the sleep patterns of South Korean elementary school children and
whether the differences in sleep patterns were related to behavior, emotional problems, attention and academic performance.

Method : This study included a community sample of 268 boys and girls from fourth-, fifth- and sixth-grade classes in a South
Korean metropolitan city from November to December 2010. The primary caregivers completed a questionnaire that included
information on demographic characteristics, as well as the Child’s Sleep Habit Questionnaire (CSHQ), the Korean version of
Child Behavior Checklist (K-CBCL), the Korean version of the Learning Disability Evaluation Scale (K-LDES), the Korean
version of ADHD Rating Scale (K-ARS) and the Disruptive Behavior Disorder Scale (DBDS). We conducted analyses on the
CSHQ individual items, between the subscales, on the total scores and on the K-CBCL, the K-LEDS, the K-ARS and the DBDS.

Results : Based on the findings from the CHSQ, the subjects had significantly higher scores for bedtime resistance (9.18 +
2.17), delayed sleep onset (1.32+0.62), the sleep duration (4.19+1.52) and daytime sleepiness (14.10+3.55) than the scores
from the previous reports on children from western countries. The total CHSQ score showed positive correlations to all subscales
of the K-CBCL : withdrawn (r=0.24, p<.005), somatic complaint (r=0.24, p<.005) and anxious/depressive (r=0.38, p<.005).
Bedtime resistance was associated with oppositional defiant disorder (r=0.15, p<.05) and a positive correlation was demonstrat-
ed between sleep anxiety and the oppositional defiant disorder score (r=0.13, p<.05), night waking and the conduct disorder
score (r=0.16, p<.05). Delayed sleep onset was related with low performance on the K-LDES with respect to thinking (r=—0.17,
p<.05) and mathematical calculation (r=—0.17, p<.05).

Conclusion : The results of this study reconfirm Korean children’s problematic sleep patterns. Taken together the results provide
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that the reduced sleep duration and disruption of sleep pattern can have a significant impact on emotion, behavior, performance

of learning in children. Further studies concerning more diverse psychosocial factors affecting sleep pattern will be helpful to

understanding of the sleep health in Korean children.

KEY WORDS : Elementary School Student - Sleep - Behavior - Emotional Problem - Attention - Academic Performance.
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1) AotrHED MEA|(Child’s Sleep Habit Questionnaire,
CSHQ)

20049 Judith A. Owense]l 2J5to] 7l Az, QJHA]
F(bedtime resistance), YHA|A(sleep onset delay), T=H=
(sleep duration), ~HE2Hsleep anxiety), YHE 2 (night
wakings), AFA4=H(parasomnia), HEZ AN (sleep disor-
dered breathing), F7FEH5 A (daytime sleepiness)= =74
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Behavior Checklist, K-CBCL)

CBCL= Achenbach 5-(1983, 199l 23l 7iH o}
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4) B2 & FOREE NYWFTN B MM (Korean version

of Attention-Deficit/Hyperactivity Disorder Rating Scale,
K-ARS)

ARS(ADHD Rating Scale-1V)+&= 8h & AF@AA ol A]
ADHDE AEst=t] ZAI4o]|al a&24Q =2 dafA S8l
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5) MEM Y31 EMEE(Disruptive Behavior Disorder
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Table 1. Clinical and demographic characteristics of participants
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Fog2aY HIAsHol B7HHE(ARS)Y FXB
5.64+5.82, Fo|FAY HeBEH-2 3.67+3.61, 1YW 3
2 2.02£2.6601c}. A Aol HrEA o A AofA] gt
ol 2HE 4] Bt 2.60+2.97, FAAoRO] Hit
= 038409622 F7FE|Qiek CBCLY WASE &4 TH
9] Bt 40.88+8.33, &3} 7A T2 4092+
7924t} K-LDES 8F5A14=9] B2 104.36+15.770]9)ck.
o] A Eo| W= sl 7 -Fofst AHol= YISTHTable 1).
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School
A 5 c Total
n % n % n % n %

Gender Grade
Boys 4" grade 16 32.0 16 37.2 18 429 50 37.0

5" grade 15 30.0 13 30.2 11 26.2 39 28.9

6" grade 19 38.0 14 32.6 13 31.0 46 34.1

Total 50 37.0 43 31.9 42 31.1 135 100
Girls 4" grade 13 333 14 318 17 340 44 33.1

5" grade 11 28.2 14 318 16 32.0 41 30.8

6" grade 15 38.5 16 36.4 17 340 48 36.1

Total 39 29.3 44 33.1 50 37.6 133 100
Paternal educational years

-6 4 4.7 1 1.2 0 0 5 1.9

7-9 40 69.8 61 71.8 24 26.1 145 55.1

10-11 9 10.5 8 9.4 13 14.1 30 1.4

12-13 12 140 15 17.6 50 54.3 77 29.3

14— 1 1.2 0 0 5 5.4 6 2.3
Maternal educational years

-6 3 3.6 3 3.5 0 0 6 2.3

7-9 63 75.0 65 76.5 36 39.1 164 62.8

10-11 14 16.7 9 10.6 17 18.5 40 15.3

12-13 4 48 7.1 39 42.4 49 18.8

14— 0 0 2.4 0 0 2 0.8
Monthly income ($)

—2,000 17 19.1 26 30.6 8 8.7 51 19.2

2,000— 72 80.9 59 69.4 84 91.3 215 80.8
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Table 1. Continued
School
A 5 c Total
n % n % n % n %
Mean SD Mean SD Mean SD Mean SD
ARS
Total score 5.02 6.12 6.20 6.12 5.55 5.17 5.64 5.82
Inattention 3.35 3.80 4.06 3.83 3.63 3.23 3.67 3.61
Hyperactivity-impulsivity 1.98 2.96 2.10 2.63 1.98 2.41 2.02 2.66
DBDS
Oppositional defiant disorder 2.48 2.92 3.04 3.44 2.34 2.54 2.60 2.97
Conduct disorder .37 1.02 44 1.08 .35 77 .38 96
K-CBCL
Withdrawn 42.16 12.37 43.56 11.59 42.29 10.37 42.65 11.44
Somatic complaints 44.16 6.03 4417 6.15 44.30 6.53 44.21 6.21
Anxious depressed 43.46 8.27 43.27 7.49 41.25 7.07 42.66 7.67
Social problem 45.13 8.59 46.16 8.25 44.41 6.73 45.22 7.90
Thought problem 46.91 5.33 46.82 5.01 46.65 3.95 46.79 4.78
Attention problem 42.26 7.82 42.69 9.26 40.96 6.30 41.96 7.87
Delinquent behavior 4471 6.56 45.00 5.57 44.68 5.30 44.79 5.82
Aggressive behavior 41.04 8.40 42.30 8.28 40.34 6.83 41.21 7.88
Internalizing problems 41.16 8.67 41.95 8.00 40.09 6.98 40.92 7.92
Externalizing problems 40.78 8.668 41.95 8.00 40.09 6.98 40.92 7.92
Total problematic behavior 39.56 9.89 40.34 9.22 39.31 7.49 39.73 8.91
K-LEDS
Listening 9.60 2.42 9.05 2.79 9.29 2.84 9.31 2.69
Thinking 10.11 2.00 9.25 3.25 9.52 2.80 9.63 2.74
Speaking 10.24 2.63 8.74 3.94 9.29 3.69 9.43 3.51
Reading 10.54 2.73 9.39 3.33 9.97 2.90 9.97 3.03
Writing 11.45 3.58 1078 4.46 11.25 3.43 11.16 3.85
Spelling 11.12 2.99 11.18 2.93 11.26 2.30 11.19 2.75
Mathematical calculation 15.17 5.59 14.59 6.37 15.13 5.73 15.00 5.88
Learning quotient 106.56 13.18 101.83 16.90 104.64 16.83 104.36 15.77

ARS : ADHD Rating Scale, DBDS : Disruptive Behavior Disorder Scale, CBCL : Child Behavior Checklist, K-LEDS : Korean version of
Learning Disability Evaluation Scale, ADHD : attention-deficit hyperactivity disorder

Table 2. Comparison of reported sleep patterns based on CSHQ subscales between Current and Owen’s study

Current study Owen’s study'?
Control sample Clinic sample

N Mean SD N Mean SD N Mean SD
Bedtime resistance* 235 9.18 2.17 382 7.06 1.89 128 9.43 3.49
Sleep onset delay 250 1.32 0.62 403 1.25 0.53 128 1.80 0.88
Sleep duration* 233 4.19 1.52 398 3.41 0.93 122 4.94 1.98
Sleep anxiety 244 5.13 1.54 374 4.89 1.45 119 7.09 2.44
Night wakings 240 3.37 0.78 384 3.51 0.89 120 5.69 1.60
Parasomnias 241 8.21 1.42 371 8.11 1.25 117 11.22 2.53
Sleep disordered breathing 247 3.27 0.65 382 3.24 0.63 17 4.71 2.54
Daytime sleepiness*’ 216 14.10 3.55 381 9.64 2.80 119 11.99 3.39

* 1 p<.001 compared with control group of Owen’s study, T : p<.001 compared with clinic group of Owen’s study. N : number,
SD : standard deviation, CSHQ : Child’s Sleep Habit Questionnaire
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ok HET AEA9} Sharolit Rig of-5a5E 1A
= A (Bedtime resistance)S $=(r=0.17, p=.01), Al
A5/ (r=0.14, p=.05), ELH/-&(=0.22, p=.001), A}2]4 1]
35 (r=0.19, p=.004), 235 £A1(=0.234, p<.001), H]3Y
(r=0.152, p=02), 32%(r=0.21, p=.001), A3} EA|(r=0.24,
p<.001), &J&3} EA(r=0.21, p=.002)2} F-2J3t AFto] 91l
tH(Table 4).

A=A (Sleep onset delay)= AF8]A 1]Ad<x(r=0.16,
p=0.01), BIY(r=0.15, p=.02)7 TS Hck 3+ FHF
(sleep duration) AIA5/4(r=0.19, p=.01), ES/$-&
(r=0.22, p=.001), F2]7 = B4 (r=0.15, p=.03), B3} (r=0.14,
p=.04), 3-4(r=0.21, p=.002), WA=} &A(r=0.22, p=.001),
A3} ZA|(r=0.21, p=.002)2} F-olg S Helth gh,
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(r=0.24, p<.001), A28} £A](r=0.18, p=.01), F2|H%5 24|
(r=0.28, p<.001), A4 (r=0.17, p=.01), HAH3} EA4)(r=0.33,
p<.001), &3} FA(r=0.17, p=0D<} -2t Aol 2U%laL,
JH3ZH4d (Night waking)> Aol (r=0.16, p=.02), B3}
(r=0.20, p=.003)2} f-J3t A= ik

AFA4=H(parasomnias) A4 Z4Hr=0.21, p=.001), &<t/
-&(r=0.19, p=.004), A3 EA|(r=0.09, p=.02), F85 &
Al(r=0.19, p=01), B3 (=0.22, p=01), WAE} 2A(=0.22,
p=.001), L&A} EA(r=0.17, p=.01)} 5-2J3+ Aol It
$HZEZ Aol (Sleep disordered breathing)= AFale] 7|
(r=0.19, p=02), AF&]%] v]AJ<:(r=0.16, p=.004), T35 FA|
(r=0.15, p=.02)¢} F-9Jsemn, =7t&9H(daytime sleepi-
ness)= $5(r=0.19, p=01), =2/-&(=0.19, p=01), =23
% #AI(r=0.25, p<.001), HI&Y(r=0.17, p=.02), 5-24d(r=0.32,
p<.001), WA} ¥41(r=0.23, p=.001), &J&3} FA|(r=0.30,
p<.00D)&} o] 3ich(Table 4).

ZobHGT ARA| 9L Hrg Fojdy ahoall ol

&t leep anxiety) $15(r=0.24, p<.00D), AT H7HE AHAFL HYBS(=0.14, p=042t F-oJ3t
(r=0.20, p=.002), &=/ (r=0.30, p<.00D), AFE]Z] ulid<s o] lom HEQRe: Fo= A (r=0.13, p=.05), HYY&
Table 3. Intercorrelation matrix among CSHQ subscales
CSHQ subscales 1 2 3 4 5 6 7 8 9
1. Bedtime resistance 1 35 16 73! 02 13 -.05 13 591
2.Sleep onset delay 1 38 06 .03 -.05 -.10 -2 27
3. Sleep duration 1 07 01 -.02 -.05 05 38"
4. Sleep anxiety 10 251 05 ot 597
5. Night wakings 1 307 307 —04 YAl
6. Parasomnias 1 421 261 547
7.5DB 1 13 321
8. Daytime sleepiness 1 73"
9. Total score 1
1 p<.05 t :p<.005.SDB : sleep disordered breathing, CSHQ : Child’s Sleep Habit Questionnaire
Table 4. Correlation between subscales of CSHQ and CBCL
CBCL Witharawn Somatic Anxious Social  Thought Attention Delinquent Aggressive Internalizing Externalizing Total
CSHQ complaints depressed problem problem problem behavior behavior  problems  problems
Bedtime A77 14* 221 197 .09 237 15* 217 247 217 26"
resistance
Sleep onset .01 —.08 .08 16* .02 .09 .15% .09 .06 1 1
delay
Sleep duration .04 197 221 13 .08 .15*% 4% 217 227 217 231
Sleep anxiety 241 207 30" 241 18" 28" 12 A7 .337 77 291
Night wakings -.02 .10 .09 .10 16* .09 207 .07 .09 .13 13*
Parasomnias .10 217 197 6% .09 197 221 13 227 A7+ 247
Sleep disordered .09 .05 12 16* 197 .15% 1 .04 .10 .08 4%
breathing
Daytime A 12 197 207 12 257 7% 327 237 307 317
sleepiness
Total score 247 247 .38 .337 211 397 357 417 417 437 48"

# 1 p<0.05, 1 :p<0.005. CSHQ : Child’s Sleep Habit Questionnaire, CBCL : Child Behavior Checklist
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(r=0.19, p=.003) &3 (r=0.16, p=.02)7} F2J3t A3Ho] 3} (r=-0.17, p=.0D)3} A=A 7F
A2 etk AASTe] 79 TIBEG=015, p=00TF (=017, p=023} EAH 4
ATHE BT F7HEYE FRIABH=022, p=002), T

Y& (r=0.22, p=.001), T8 (=022, p=.00D)2} AHo] = A n A

© 2 YERtH(Table 5).

o ACHADIAT MERS TE AO(HIHE B 8y] 25 SAEA i EAlet 35, A,
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7} P SUST SR RS QUAR(=015, p=03), & . L o e T T e

HEOH0=0.13, o0, AEIG—021 poooD, Zaty O FHARE S RE2 st 2] FolAE AL
= \U=U.15, p=. s AT AUr=U.21, p=. , T =1 = 017] qZ]—H’] _/,\_‘Lj,]-APT.l—o] o]oh;]_

(=023, p=00D)0] S-oJat AL Weieh Egh PAAofHE " T o T 0 A

o ’ B o)A Ueht U} obEe] R ae) 54

A9} QB 7H(r=0.16, p=.02), AFA4TH(r=0.21, p=.02), &=
= T 1o AU, . s Au il oLl . s /\‘]'8(])40:]-?-52}— H]ﬂ’é‘}'o:] —]}_”1] o O:].?_O éjq"]: _%]Z]OH %_13)01

W58 Aol(r=0.31, p<.001), &P (=027, p<.00D)°] g2 " ° T oo N
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CemE e S8 B oFESEST AEAS AT DA Owen”

3. AOLBIST MEN SETOIHIHES AR o] 20004le] B3 )5 HYFAS AAATY] B thx
YA S g BAG o] G AR U} P} B ATehgIe) SusT A

ehdrh QEAAE Aa(=-017, p=01), Beb|r=-018, & Aol AT, Sk FHEA] £HE]

p=.01), 817|(r=-0.15, p=.03), EAH(r=-0.15, p=.03), & oM &2 F4(p<.0001)E ETHTable 2). T=3F Owen

Table 5. Correlation between reported sleep problem in CSHQ, attentional problems in ARS and behavioral problems in DBDS

CSHQ subscales ARS DBDS
Inattention HI Total ODD Conduct disorder
Bedtime resistance .10 14* 1 15% .05
Sleep onset delay .00 .02 .00 -.03 .05
Sleep duration .08 .08 .08 -.03 13
Sleep anxiety 13* 197 16* 13* .05
Night wakings .04 .10 .07 14* 16*
Parasomnias 1 15% 12 211 217
Sleep disordered breathing 1 .10 .10 .09 317
Daytime sleepiness 227 221 221 231 .15*%
Total score 231 327 2771 28" 277

* 1 p<.05. t : p<.005. CSHQ : Child’s Sleep Habit Questionnaire, ARS : Adhd Rating Scale, DBDS : the Disruptive Behavior Disor-
der Scale, HI : hyperactivity-impulsivity, ODD : oppositional defiant disorder

Table é. Correlation between reported sleep problems in CSHQ and learning problems in K-LEDS

K-LEDS o . . . " _ Mathemafi
CSHQ Listening Thinking Speaking  Reading Writing Spelling cal ciolculo— LQ
fion
Bedtime resistance —.06 -.05 -.09 -.03 .07 .03 —.06 —.03
Sleep onset delay -.05 —.17* —.18** -.15* -.07 —.15* —17* -.19!
Sleep duration —.04 —.17* -.02 -.07 -.05 -.13 -.07 =11
Sleep anxiety —.01 .00 —.11 —-.05 .08 .05 .01 .01
Night wakings -.02 .01 -.08 -.07 —-.01 —-.08 —-.03 —-.05
Parasomnias .00 —-.01 -.03 -.07 -.02 .00 -.05 —.04
Sleep disordered breathing .04 -.01 -.01 —.06 —.04 .00 .04 .01
Daytime sleepiness -.06 -.05 .05 .02 .06 .01 .02 .02
Total score -.09 -.13 -.09 -.13 .04 —-.06 —-.08 -.10

1 p<.05 1 : p<.005. haracteristics of Participants CSHQ : Child’s Sleep Habit Questionnaire, K-LEDS : Korean Version of Learn-
ing Disability Evaluation Scale, LQ : learning quotient
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