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Objectives We investigated the effects of depression on emotional regulation in adolescents
with internet gaming disorder.

Methods A stroop Match-to-Sample task with emotional interference was applied to 36 male
adolescents to investigate how emotional stimuli (angry faces) interfered with performance of the
stroop task in male adolescents with internet gaming disorder. For evaluation of psychiatric
symptoms and personal characteristics, participants were asked to complete self-reports, in-
cluding Beck Depression Inventory (BDI), Beck Anxiety Inventory, Barratt Impulsiveness Scale,
and the Aggression Questionnaire.

In emotionally interfered conditions, there was no significant difference of reaction time
between the internet gaming disorder group and the healthy control group. However, the internet
gaming disorder group showed a tendency of longer reaction time and lower accuracy rate in
emotionally interfered condition, which can account for emotion regulation difficulties in the inter-
net gaming disorder group. According to analysis of covariance and stepwise multiple linear re-
gression analysis, BDI score showed association with reaction time of results.

These results indicate that adolescents with internet gaming disorder may experi-
ence more difficulties in emotion regulation during attention-required situations than those in the
control group, and comorbid depression contributes to faulty emotional regulation in adolescents
with internet gaming disorder.

Internet gaming disorder - Adolescents - Emotion regulation - Depression.

J Korean Neuropsychiatr Assoc 2015;54(3):322-329

M E

AAIAE] 2ct W ZAHY, A5 Diagnostic and Statis-
tical Manual of Mental Disorders, 5th edition, ©|3} DSM-5)
o A= 2lE Yl AlY ZE(internet gaming disorder) S %4
Al 2, S S R QA 2 FE A
S 7= Hestal 7|3k Qe AMEo= Aot
ok QIE Al 52 ol AP ATES B8l B 55

3] FEHol WA I Gom? HZ HLUS AtololA

322 Copyright © 2015 Korean Neuropsychiatric Association

AV, A9 02 e BAIES oIS glo] W9 F50)
shbeA] 1 Fa4o] sl T glek

ALY A FHE 9%, o2 A FAAFA,
A8 BEF S 2E ThE A5} Aol gtk Aol
A ATES B3 deA Yok O FAE £Fe
AEY A FEO| A £ T W F Pt waE
S QM= A gho] AsEA B AEstA ek
sl ok W3ks] urEl <)X ghgter

E, o] ATES Bsto] Yl A9 o] SR



QAEAAY YoM 2250l HY2E 0xle &

o
-
[
—
(0]
ke
(]
o
o

A8 E4E 7H AFEERl AN B & veideial 4
A ek A7) -2 A (self-control)2 1EYl Al 53}
Aol ikl A Al Hed B F shuE
A AY S5 9 A JAVE ok dHA Q=
o> 71 Fol A= 53] S X4 (impulse control)9] o]
= AHU A 5 FAEONAA Hol= EFZ A%
S U= BaEL 9tk oQ]o e 324 (aggression)>
AU AY S5 Fo A AE 7HA AL Q)
shE HuPE D Q) o]Hst AL 7
tion regulation) 2] Agf| 2 Q131+ 70|
2 Aol o5 248 9D T4l AA
Aol qlcks AP AET S e A
(emotional interference)©] VEJYl AU F=2o
= A 3ol ojwRt FakS v A|=A] Fobk gttt
A (Stroop task)= AF7]-Z A (self-control) 2 A1)
9] (selective attention), 3}3F Z4 (top—down control)S H7}
3t IA| 5 st E dElA glom ¥ kA =38 A] o]et %
AH o] ol 44T A anterior cingulate cortex) &
oA F-ofujgt st e Ao & BaE L Qi)
o]& 7|Hte 2 B Ao A= AdEYl A F= Haddto]
o 2tof H]aff 7

j=3 —
CEELER e

r

I
ox,
ofx

ol ol 30
B
Q

4 Bl
it

> 32
=

D

BN
AN oo mox e

R
R R (o)
o rO

&2y

ful

dRl M) 2] 3 Aol folnE G vlA Aoz
7hgatiet.

o &

i ¥R

> O
o
re
-4
rr
re
=
4
Lot
El
=
|z
L
>
oX,
>
o
o3l
ok
o

X 0o

29 5 AuEoE W

o |

B Ao A AJdYgE ~E& A (Stroop task)= E-prime
AL E Qo] (Psychology Software Tools, Inc., Sharpsburg,
MD, USA)E &3l ¥ AL A= AT 1). I FA#}
= 500 ms E2F A= 3EA](cue, XXXX)2] A3} 1700 ms2)
A= 2+ 244 ©]% 100 ms 5¢F U= Thof(Stroopword)
O M-S Yr2 L & A F W=t} 229 A9} Thof= Tt

Color cue
500 ms

Target word
1000 ms

Interferer
1700 ms

Inter-frial interval
1200 ms

Fig. 1. Stroop Match-to-Sample Task
with emotional interference. Colored
cue were displayed for 500 ms fol-
lowed by interferer of 1700 ms. We
used angry faces in emotion interfer-
ing condition as interferer and grey
plate in neutral condition. The target
word was either congruent or incon-
gruent (for example, the target word
w2t which means RED in Korean,
was written in red font in congruent
condition ; otherwise the target Lt&,
which means BLUE in Korean, was
written in red or green font in incon-
gruent condition). Inter-trial interval
was 1200 ms.
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opword)= ©019] 323} Mo] FU3Hcongruent, A& =1
Wryolekal Al WA FA]) A} FUHA] 9-2(incon-
gruent, °ﬂa Eof Wrlolatal A3 224 FH]) HLE o]
2o]A Qlat, o] st Tof(Stroopword) 2] A& FEA|(cue) 2]
At AT =, BUAT = QUok? thojo] M3t A
(cue)®] Mo| FUsFA| Yl (non-match) Tole] Aut ofn]
7} A25}A] 9F=(incongruent) A3 2] 7, FA] (cue)QJ A

© & wole] ojulet AX|shES A YTk Sof, W
10 4] o|gols WrFolela 47l 254 52 gk

A vERdth). I @A= Al E A (cue) @t Tol o] M7z
(color of Stroopword)e] YA - "o HES, 2dAS
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B3~ A]ZH(reaction time)X} A&H= (accuracy) & Z451H%
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A ZA(cognitive control) 2 AEHA F=9](selective atten-
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Beck 22 XMZ(BDI), Beck ¢t M=(BAI)

A=Y = A W =S Ao tisf 4] HA=E
Al T) Beck -2 2 %= (Beck Depression Inventory-11,
0]3} BDI-1D= 21719) =02 o] F o] A7t 1A A
2 9y AREE A 9lom ® Beck E<F A% (Beck Anxiety
Inventory, ©|5} BAI) F3F 21538} 0 2 o]F0jZ] A7} 1L
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A et

Barratte| 554 ZAt 11(The Barratt Impulsiveness Scale
Version 11, BIS-11)

The Barratt Impulsiveness Scale Version 11(¢]a} BIS-11)
= &0l tigt B7HE Sh= Hloll @2 AREE ALl A
ot B Hr=

54 %% (motor impulsiveness), L2|1L
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(Aggression Questionnaire)
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34 2745k R, A
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J EAFELA (Repeated Measures Analysis of
Variance)S A5} ar, Axtef 43k njzd 4= Q)&= BDI,
BAI, BIS-11, Buss-Perry =& 3# % (covariate) > &
Aslo] ZLEAMEA (analysis of covariance, ©]5F ANCOVA)
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multiple linear regression analysis)< Al 35Fo] T ol A 2]
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ghelgh 4= AUTHp=0.023). o] 2ol A A F-5/d(cogni-
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tionnaire), A4 524X (physical aggression) 2 &t 7+
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Table 1. Demographic and clinical characteristics of subjects

of W A FEZA S AolE HolA FUTHF =
1.235, p=0.274). Ft ‘34 2ACEAAY] A o9 A
A =3 SAAH R Fouet AnE yEhlA] ok
TH(F; 3=1.089, p=0. 304).

AR B T 2ol foluIT ol e
& A= (BDID), &2 A=(BAD, 544 #=(Aggression
Questionnaire) ¥ 5573 A= (BIS-11)¢} & whg- At Ak
0] 9] ST SFobr 7] o3 Zhzhel Hw=2 Tk covari-

ance) &2 AJsto] A5 FRAREA] Aol R 3,
4), BDIE 3¥&o 2 SA9S 49 A4 14 -+
off wh& ¥hg AZHe] Zpolof it {-ow=7t Wstete A
3ol 3t 2= 919l 0.1 (p= 063701]/\1 063) BDI A4 v
AlZH(reaction time)@} F-2fn|gt AeHde 7HA]AL Sltk= A

2113} 4= Q1 tHp=0011). BAH d-9-oll = W3- Atk

el
=
Foulgt A¥dS B (p=0.028), 344 A= (Aggres-
sion Questionnaire) ¥ 54 2A=BIS-11)¢} 35 v-5 2

Internet gaming disorder

Control group

group (n=18) (n=18) T P
Age (years) 13.6 (0.9) 13.4(1.0) 0.350 0.729
Verbal IQ* 8.6 (2.6) 10.3 (3.3) —-1.771 0.086
Performance IQf 10.4 (3.0) 10.8 (3.3) —0.420 0.677
Korean Internet Addiction Proneness scale 36.1(6.5) 24.8 (47.2) 5.997 <0.001
BDI 11.5(11.5) 4.4 (4.6) 2.392 0.023
BAI 8.9 (9.0) 5.0(6.2) 1.491 0.145
BIS 65.1(18.4) 56.2 (12.4) 1.700 0.098
Cognitive impulsiveness 18.2 (5.4) 14.8 (3.7) 2.189 0.036
Motor impulsiveness 20.9 (7.2) 18.0 (4.7) 1.428 0.162
Non-planning impulsiveness 26.1(7.5) 23.4(5.9) 1.157 0.255
Aggression Questionnaire 76.6 (27.8) 58.6 (11.4) 2.532 0.016
Physical aggression 23.9 (10.7) 16.7 (4.4) 2.674 0.011
Verbal aggression 13.2 (5.5) 12.8 (3.2) 0.296 0.769
Anger 17.2 (6.6) 14.9 (4.9) 1.199 0.239
Hostility 22.2 (9.0) 14.3 (3.8) 3.412 0.002

* . Verbal Inteligence Quotient (IQ) was assessed with the Wechsler Adult Intelligence Scale (Vocabulary), t

. Performance Intelli-

gence Quotient (IQ) was assessed with the Wechsler Adult Intelligence Scale (Block design). BDI : Beck Depression Inventory, BAI :

Beck Anxiety Inventory, BIS : Barratt Impulsiveness Scale

Table 2. Behavioral performance of subjects

Internet gaming

disorder group (n=18) Control group (n=18) T p
Accuracy (%)
Without emotional interference* 93.914.7 92.5+6.0 0.723 0.475
With emotional interference* 91.3£5.6 92.4+7.1 —0.488 0.629
Reaction time (ms)
Without emotional interference 501.61+65.4 510.4+80.4 —0.363 0.719
With emotional interference 534.9+82.9 514.3+58.9 0.860 0.396

= In trials with emotional interference, angry faces were presented between the cue and target word during the inter-stimulus
interval. By confrast, in trials without emotional interference, grey squares were presented during the inter-stimulus interval
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Table 3. Differences in reaction time between groups after adjusted for covariates

Internet gaming disorder group Control group F P

No covariate 0.68 0.567

With emotional interference 534.91+£82.9 514.29+£58.9

Without emotional interference 501.56+65.4 510.43£80.4
BDI as covariate 2.352 0.063

With emotional interference 526.18176.5 514.29+58.9

Without emotional interference 491.22+50.1 510.43+80.4

Effect of BDI 6.856 0.011
BAI as covariate 1.887 0.123

With emotional interference 526.18176.5 514.29+£58.9

Without emotional interference 491.22+50.1 510.43£80.4

Effect of BAI 5.06 0.028
BIS_cognitive impulsiveness as covariate 1.04 0.393

With emotional interference 534.91+£82.9 514.29+58.9

Without emotional interference 501.56£65.4 510.43£80.4

Effect of BIS_c 2.087 0.153
AQ_physical aggression as covariate 0.792 0.535

With emotional interference 534.91+£82.9 514.29+£58.9

Without emotional interference 501.56+65.4 510.43+80.4

Effect of AQ_physical aggression 1.122 0.293
AQ_hostility as covariate 0.525 0.718

With emotional interference 534.91£82.9 514.29+£58.9

Without emotional interference 501.56+65.4 510.43£80.4

Effect of AQ_hostility 0.087 0.769

BDI : Beck Depression Inventory, BAI :

I} Apolofl= -o]u] gt A2 Kol gttt

A A oA 8 3] HEA (stepwise multiple linear regres-
sion analysis)o|Al+= Z=(BDI, BAL BIS-11, Aggression
Questionnaire)2} ¥-&- AJ7F HHQIS] Arg2lo] 73%% VEbyt
thR*=0.073, F=5.335). 2% %o A+ BDI(=0.27, p=0.024)
7F - AsHA W AlER fojm|eh o] A A E Ve
AUTHGE 5, 6).

o F
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Beck Anxiety Inventory, BIS : Barratt Impulsiveness Scale, AQ : Aggression Questionnaire
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Table 4. Differences in accuracy between groups after adjusted for covariates
Internet gaming disorder group Control group F P

No covariate 0.568 0.638

With emotional interference 91.34+5.64 92.39+7.15

Without emotional interference 94.00+4.62 92.47+6.88
BDI as covariate 0.582 0.667

With emotional interference 91.57+5.73 92.39+7.15

Without emotional interference 94.26+4.62 92.47+6.88

Effect of BDI 0.631 0.43
BAI as covariate 0.464 0.762

With emotional interference 91.57+5.73 92.39+7.15

Without emotional interference 94.26+4.62 92.47+6.88

Effect of BAI 0.173 0.679
BIS_cognitive impulsiveness as covariate 1.16 0.337

With emotional interference 91.34+5.64 92.39+7.15

Without emotional interference 94.00+4.62 92.47+6.88

Effect of BIS_c 2.887 0.094
AQ_physical aggression as covariate 0.758 0.556

With emotional interference 91.3415.64 92.39+7.15

Without emotional interference 94.00+4.62 92.47+6.88

Effect of AQ_physical aggression 1.32 0.255
AQ_hostility as covariate 0.865 0.49

With emotional interference 91.34+5.64 92.39+7.15

Without emotional interference 94.00+4.62 92.47+6.88

Effect of AQ_hostility 1.737 0.192

BDI : Beck Depression Inventory, BAI :

Table 5. Association of reaction time with BDI, BAI, BIS_c, AQ_

Beck Anxiety Inventory, BIS : Barratt Impulsiveness Scale, AQ : Aggression Questionnaire

Table 6. Association of accuracy with BDI, BAI, BIS_c, AQ_pa,

pa, AQ_host AQ_host

Model B T Significance Model B T Significance
1 1
BDI 0.27 2.31 0.024 BDI —0.065 —0.362 0.718
R?=0.073, F=5.335 BAI 0.09 0.505 0.616
BDI : Beck Depression.lnven’rory, BAI : BecI'<‘Anx.ieT\/ Inyenfory, BIS_c -0.19 —-1.194 0.237
host : Aggression Questionnaire_hostility AQ_host 0.001 0.006 0.995

JEU AY S0l gk A5 AP wfofl= REEA] £
= 573l et A7 mgs}c}t AL oF 42 9Jr}, Eof %
E(BADS] 7 0115 )

e O]E-]Lj\

Aol 5 olelt AHEL x] A5t
Y A F5 Aolo] AFuAE of

A UL(hosuhty)A © gy ZE9]
o) o ofahe| 1L, QlElYl 5 40| B

R?=0.035, F=0.466

BDI : Beck Depression Inventfory, BAI : Beck Anxiety Inventory,
BIS_c : Barratt Impulsiveness Scale_cognitive impulsiveness,
AQ_pa : Aggression Questionnaire_physical aggression, AQ_
host : Aggression Questionnaire_hostility
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