Sleep Medicine and Psychophysiology o] &
201 H A2 17(2): 100-108, 2010 O3 MO

BEe JE 35 : AR, 92119 MY
Internet Addiction in Adolescents and its Relation to Sleep and Depression
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B ABSTRACT

Objectives: “Internet—addiction” came into common use not only in clinical setting but also in everyday life. But, pathophysiology
and diagnostic criteria of the internet addiction remain unknown. Because adolescents are in developing period, they might be vu-
Inerable to the internet addiction, depression and sleep—related problem. The objectives of this study were to investigate the cha-
racteristics of internet addiction and its association with sleep pattern and depression in Korean adolescence.

Methods: Subjects were 799 middle and high school students in Seoul, Korea. We administered a self—reported questionnaire in-
cluding socio—demographic data, Korean versions of Young’s Intemet Addiction Scale (YIAS), Pittsburgh Sleep Quality Index (PS-
Ql), the Center for Epidemiologic Studies for Depression Scale (CES—D) and questions about internet using patterns. Data of 696
subjects were included in analysis. Chi—square tests were used to analyze proportional differences, and ANOVA with post—hoc tests
were used to analyze differences among groups. Partial correlation analyses were performed to analyze the correlation of internet ad-
diction with other variables (two—tailed, p<0.05).

Results: Of the 696 participants (grade 2 of middle school ; M2 135 vs. grade 1 of high school ; H1 238 vs. grade 2 of high school ;

H2 323), 2.0% (n=14) were internet—addicted (IA), 27.7% (n=193) were over—using (OU) and 70.3% (n=489) were not—addicted
(NA). The mean scores of YIAS, PSQI and CES—D scores were 35.24£12.78, 5.53+3.04 and 16.72%8.69, respectively. In higher
grade students, average total sleep time was shorter (M2 426.20=67.68 min. vs. H1 380.47£62.57 min. vs. H2 354.67£73.37 min.,
F=51.909, p<0.001), and PSQI (4.69£3.14 vs. 5.42+3.15 vs. 5.97£2.83, F=8.871, p<0.001) CES-D (13.53£8.37 vs. 16.968.24
vs. 17.87£8.84, F=12.373, p<0.001) scores were higher than those of lower grade students. Comparing variables among 1A, OU
and NA groups, computer using time not for study (96.36£63.31 min. vs. 134.92+86.79 min. vs. 213.57£136.87 min., F=34.287,
p<0.001) and portable device using time not for study (84.22£79.11 min. vs. 96.97:91.89 min. vs. 152.31£ 93.64 min., F=
5.400, p=0.005) were different among groups. PSQI (5.26+2.97 vs. 6.08+£2.97 vs. 7.50+4.41, F=8.218, p<0.001) and CES-D
scores (15.40£8.08 vs. 19.058.42 vs. 30.43+13.69, F=32.692, p<0.001) were also different among groups. YIAS score were cor-
related with computer using time not for study (r=0.356, p<0.001) and portable device using time not for study (r= 0.136, p<0.001).
PSQI score (r=0.237, p<0.001) and CES—-D score (r=0.332, p<0.001). YIAS score and PSQI score (r=0.131, p= 0.001), YIAS and
CES-D score (r=0.265, p<0.001), PSQI score and CES—D score (r=0.357, p<0.001) were correlated each other.

Conclusion: These results suggested that adolescents’ internet—addiction was correlated with not only computer and portable de-
vice using time not for study but also depression and sleep—related problems. We should pay attention to depression and sleep—
related problems, when evaluating internet—addiction in adolescents. Sleep Medicine and Psychophysiology 2010 ; 17(2) : 100-108
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A DSM-IIT-R A&t 7155 Wygst AFEAY 25 A
NF=E A F5o Agal7| % 19t (Griffiths ¥ Hunt
1998). Block> A& 71 %= DSM-Velldi= Qe F5
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ty Index, PSQD, 712]aL $-&%F #%=(The Center for Ep-
idemiologic Studies Depression Scale, CES—D) 7} ¥3F
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FHAR] £ Ag Wbk AR AEAE, A
A B 709 AFEE (subjective sleep quality, sleep laten-
¢y, sleep duration, habitual sleep efficiency, sleep distur-
bances, use of sleeping medication, and daytime dysfunc-
tion) S ALl 252 o2 -3t} (Buysse %
3-old, FTHL 0~218e% Ht F
TE FHAoR Briet He] Ho] wrh 2 ATtelxE
PSQI &4 olglel 2t HEAES] s H=E vlwst
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3) CES-D
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1. Higze o & Hu
HA aPdre] Hat AE 1593+ 1184, @A 3914

(56.2%), 912} 3057 (43.8%) 130tk Fehw 28hd 135,
st 18hd 2387, 18]l a8ty 28hd 32390]gitt
(F D). WA dire] YIAS A9+ 31 35.24 112,783
olQl=d, asetw 281d o] 3359+1153H0% =
st 281 (36.48114.3474) ¥} 158k 187 8H44(36.79
£13.24%) ¢ HEE Wb (F=5.133, p=0.006). IAT
b 28hdol M= 58 (3.7%), 15t 18hdolM=
(1.7%), 123 158w 28hdode 58 (1.5%) 0%
%—JL 28Pdoll A 1 BlEo] A FAIA R F25HA]
 THE=8.176, p=0.085). OUT-> 1158 28hdo]
M= 769 (23.5%) 07 158t 13hd 76'(31.9%), =38t
281 419(30.4%) 0%, 158t 28hdollA 1 HlEo)
AR SAA 0% frolskAl= kattHE=8.176, p=0.085).
AFHE 3 5H02 AN AR F8h 23hd
75.81£61.66%, 158w 18hd 77.74+70.09%, %58}
W 287d 59.43+60.79+01 1L (F=6.532, p=0.002), #
FEE 3 0]9)9] 5Aow AMgshs ATk
102.33£71.94%, 158w 18hd 109.22+£75.85%, 1
1 w58k 28hd 112.5E77.62%0|tHF=0.856, p=
0.425).
B FAl i AR

=

e r‘°

=gty 28hd

Z8h 281d 426.20+67.68
sha 380.47+62.57%, 181 153w 2
73 87-r°]%14(F 51.909, p<0.001). 1%
AR flete]l Festtal =7l= &
2V7} 478.52+£81.69%, 463.15+£79.06% 12
+91.578#0]aL(F=7.242, p=0.001), £ A
7] 9Jste] At i ARk Zh7E 450.33£85.08
06+93.64%, 18]31 371.35198.72%-0]]tHF=
76, p<0.001).

AA gAY H PSQL A5E 5.53+3.047019111, 8
7 503 2po]= HYITH(F=8.871, p<0.001). CES—
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Table 1. Characteristics of sample according to the school year

Grade 2 Grade 1 Grade 2
Total (n=696) of middle school  of high school of high school F, 2 p*
(n=135) (n=238) (n=323)
M2 H1 H2
Age (years) 15.93+1.18 13.85+0.36 15.87+0.37 16.85+0.41 2926.878 <001
Tt a b c
Gender
Male n (%) 391 (56.2) 63 (46.7) 150 (63.0) 178 (55.1) 9.644 0.008
Female n (%) 305 (43.8) 72 (53.3) 88 (37.0) 145 (44.9)
IAS 35.24+12.78 36.481+14.34 36.79+13.24 33.59+11.53 5.133 0.006
Tt a, b b a
NA n (%) 489 (70.3) 89 (65.9) 158 (66.4) 242 (74.9)
OouU n (%) 193 (27.7) 41 (30.4) 76 (31.9) 76 (23.5) 8.176 0.085
IA n (%) 14 ( 2.0) 5(37) 4 (17 5(15)
Self-evaluated
as internet-addicted n (%)
Yes n (%) 152 (22.0) 38 (28.6) 55 (17.0) 59 (25.0) 9.248 0.010
No n (%) 540 (78.0) 95 (71.4) 268 (83.0) 177 (75.0)
Computer using time (minutes)
for study 68.87164.79 75.811+61.66 77.74%70.09 59.43+60.79 6.532 0.002
7! b b a
Not for study 109.41+75.93 102.33+71.94 109.22+75.85 112.5+77.62 0.856 0.425
Portable device using time (minutes)
for study 60.86 £76.60 62.48+81.41 66.9873.07 55.64+76.95 1.519 0.220
not for study 89.09+83.68 83.94+83.77 88.771£79.96 91.50+86.49 0.375 0.687
Total sleep time (minutes) 377.361+73.61 426.20+67.68 380.47+62.57 354.67+73.37 51.909 <0.001
Tt c b a
Desired total sleep time
for good health (minutes) 458.39186.35 478.521+81.69 463.15+79.06 446.46+91.57 7.242 0.001
Tt b a,b a
Desired total sleep time
for good GPA (minutes) 398.46198.91 450.33+85.08 406.06 +93.64 371.351+98.72 32.976 <0.001
Tt c b a
PSQI 5.53+3.04 4.69+3.14 5.42+3.15 5.97+2.83 8.871 <0.001
Tt a a,b b
CES-D 16.721+8.69 13.53+£8.37 16.96+8.24 17.87t8.84 12.373 <0.001
Tt a b b

* . Statistical significances were tested by oneway analysis of variances among groups, T : The same letters indicate non-significant
difference between groups based on Scheffe’s multiple comparison test. IAS : Internet Addiction Scale, NA : Non-addicted group,
OU : Over-using group, A : Internet-addicted group, PSQI : Pittsburgh sleep quality index, CES-D : Center for epidemiologic study for

depression

2. HIFSZ(NA), 2AEF(0U), J2|1 QI F=
(IA) tef Hjut

A tdtel NATS] HlE-2 70.3%, OUT-S 27.7%,
AT 2.0%%10m, Aol wfebr] nugs ) GrleA
NAT©] 65.2%, A elA= 76.7%3ATH 1*=12.355, p=
0.002) (& 2). 53 5 28 v]&2 7 ol wet folst
2}o]7} Q1 THF=0.803, p=0.669 ; F=0.590, p=0.745.
AFEE 3 5202 ARgshs AlRRE NAT, OU, 18

I IATE Afolell 23k 2ol 7} SASITH68.28 £60.66% vs.

66.69£67.65+ vs. 119.36+126.05+, F=4.423, p=

0.012). ¥ o]9]e] B2 o7 Agshe ARRlel® 2t i AL
ojell frejgk Aol7k QISITH96.36 £63.31% vs. 134.92%F
86.79% vs. 213.57+136.87+, F=34.287, p< 0.001).
Fog AAI7E 35 HHOR ARshs Al 4
Atolell fHelgh Zfol 7k @lATh(58.39 £ 71.314% vs. 64.98
£86.29% vs. 90.00£107.20%, F=1.540, p=0.215). F
8 ARS8 olgle] HH R ARgehs ARl 7}
- Aol FoJk Aol7} QIGITH84.22 1 79.115% vs. 96.97
£91.89% vs. 152.31£93.643%, F=5.400, p=0.005). 7}
T Atelel AAel= felst Aol7t flslth(F=0.990, p=

A =T =
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0.372).

NAT, OU, T12]al IAT Alele] PSQIS] AXVE A
5 B3, sleep latency (0.7570.82 vs. 0.95%+0.89
vs. 1.71£0.91, F=11.678, p<0.001), sleep disturban-
ces(0.94+0.48 vs. 1.10+0.50 vs. 1.43%0.85, F=12.678,
p<0.001), use of sleeping medication(0.94£1.00 vs.

1.23+1.01 vs. 1.43%1.45, F=6.852, p<0.001), daytime
dysfunction(1.03£0.76 vs. 1.20£0.75 vs. 1.36%£1.01,
F=4.420, p=0.012) oA 28 2o]7h VeERGTHGEE 3).
PSQI 73 (5.26+2.97 vs. 6.08£2.97 vs. 7.50t4.41, F=
8.218, p<0.001) # CES-D #47(15.40£8.08 vs. 19.05+
8.42 vs. 30.43113.69, F=32.692, p<0.001) oA % <]

Table 2. Characteristics of subjects according to internet addiction scale

Total (N=696) NA ou IA F, 2 p*

Age 15.93+1.18 15.99+1.15 15.82+1.20 15.50*+1.40 2.322 0.099
Gender

Male n (%) 391 (100.0) 255 (65.2) 129 (33.0) 7 (1.8) 12.355 0.002
Female n (%) 305 (100.0) 234 (76.7) 64 (21.0) 7 (2.3)

M2 n (%) 135 (100.0) 89 (65.9) 41 (30.4) 5 (3.7)

H1 n (%) 238 (100.0) 158 (66.4) 76 (31.9) 4 (1.7) 8.176 0.085
H2 n (%) 323 (100.0) 242 (74.9) 76 (23.5) 5 (1.5
Smoking n (%) 72 (100.0) 48 (66.7) 23 (31.9) 1014 0.803 0.669
Alcohol drinking n (%) 117 (100.0) 79 (67.5) 35 (29.9) 3(2.6) 0.590 0.745
Szlsfli‘t’;':;t:i dicted n O 152 (100.0) 61 (40.1) 85 (55.9) 6 (3.9 84.424  <0.001
Computer using time (minutes)

for study 68.87 £64.79 68.28 £60.66 66.69£67.65 119.36+=126.05 4.423 0.012
Tt a a b

not for study 109.41£75.93 96.36+63.31 134.92+86.79 213.57+136.87 34.287 <0.001
Tt a a b

Portable device using time (minutes)

for study 60.86+76.59 58.39+71.31 64.98+86.29 90.00+107.20 1.540 0.215
not for study 89.091+83.68 84.22+79.11 96.971+91.89 152.31+ 93.64 5.400 0.005
Tt a a b
GPA 4.19+1.99 4,15+1.99 4.23+1.96 492+ 2.60 0.990 0.372

* . Statistical significances were tested by oneway analysis of variances among groups, T : The same letters indicate non-significant
difference between groups based on Scheffe’s multiple comparison test. NA : not-addicted, OU : over-using, IA : internet-addicted,
M2 : 2nd grade of middle school, H1 and H2 : 1st and 2nd grade of high school

Table 3. Sleep quality and depression according to internet addiction scale

Total (n=696) NA ou IA F p*

Subjective sleep quality 0.13+0.54 0.12+0.55 0.15+0.51 0.21+0.80 0.259 0.772

Sleep latency 0.82+0.86 0.75+0.82 0.95+0.89 1.71+0.91 11.678 <0.001
Tt a a b

Sleep duration 1.04+0.98 1.04£0.97 1.02+0.97 1.14%+1.23 0.109 0.896

Habitual sleep efficiency 0.44+0.68 0.44*0.70 0.44*0.67 0.21+0.43 0.755 0.470

Sleep disturbances 0.99+0.50 0.9410.48 1.10*0.50 1.43+0.85 12.678 <0.001
7T a a b

Use of sleeping medication 1.03+1.02 0.94%+1.00 1.23*1.01 1.43+1.45 6.852 0.001
7! a b b

Daytime dysfunction 1.08+0.76 1.03+0.76 1.20+0.75 1.36+1.01 4.420 0.012
7! a b b

PSQI 5.53+3.03 5.261+2.97 6.08+2.97 7.50*t4.41 8.218 <0.001
Tt a a,b b

CES-D 16.72+8.69 15.40+8.08 19.05+8.42 30.43+13.69 32.692 <0.001
Tt a a b

* : Statistical significances were tested by oneway analysis of variances among groups, T : The same letters indicate non-significant
difference between groups based on Scheffe’s multiple comparison test. NA : not-addicted, OU : over-using, IA : internet-addicted,
PSQI : pittsburgh sleep quality index, CES-D : center for epidemiologic study for depression
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Table 4. Partial correlations of internet addiction scale with other
variables

r P

Computer using time

For study 0.047 0.224

Not for study 0.356 <0.001
Portable device using time

For study 0.068 0.083

Not for study 0.136 <0.001
Subjective sleep quality 0.054 0.163
Sleep latency 0.176 <0.001
Sleep duration 0.053 0.177
Habitual sleep efficiency 0.003 0.942
Sleep disturbances 0.236 <0.001
Use of sleeping medication 0.215 <0.001
Daytime dysfunction 0.181 <0.001
PSQI 0.237 <0.001
CES-D 0.332 <0.001

PSQI : Pittsburgh sleep quality index, CES-D : center for epide-
miologic study for depression. *r=partial correlation coefficient
adjusted by age and sex

YIAS

r=0.131, p=0.001 r=0.265, p<0.001
adjusted by age, sex,

and PSQI

adjusted by age, sex,
and CES-D

P cesp

PSQI <
r=0.357, p<0.001
adjusted by age, sex, and YIAS

Fig. 1. Partial correlations between internet addiction scale, PS-
Ql, and CES-D scores. YIAS : Young’s internet addiction scale,
PSQI : Pittsburgh sleep quality index, CES-D : center for epidemi-
ologic study for depression.
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