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Objectives  Internet gaming disorder (IGD) is known to be related to stress and the serotonin-transporter-linked polymorphic region
(5-HTTLPR) that is known to be associated with stress and has been studied to affect various psychiatric illness outbreaks. We tried to ex-
amine the relationship between stress, 5-HTTLPR and IGD.

Methods A total of 59 participants with IGD, diagnosed according to the 5th edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5) criteria and 67 normal controls (NC) were enrolled. The IGD group and the NC were compared using chi-
square test and independent sample t-test, and logistic regression analysis was used to examine the relationship between stress, the
5-HTTLPR, and IGD.

Results  The mean scores for anxiety, impulsivity and stress were significantly higher in the IGD group than in the NC. In addition,
there was a significant association between stress and IGD [odds ratio (OR) = 1.172, 95% confidence interval (CI) = 1.008-1.362].
Conclusions This study showed that stress would affect IGD. Therefore, the evaluation and management of stress should be includ-
ed in the diagnosis and treatment of IGD.
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Fig. 1. Band pattern of serotonin-
transporter-linked polymorphic re-
gion (5-HTTLPR) genotyping. bp :
base pair, L : long, S : short.

Long : 297 bp

Short : 254 bp

1 : heterozygous L/S genotype
2 : homozygous L/L genotype

3. 4 : homozygous S/S genotype
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Table 1. Demographics and clinical characteristics between groups

of ojgh oli g FhUSE MY 1 2A2E AFRAL
AATSEE ol 16D ofgke] gk mlal 4= gl A, Lt
o], DDIL $-&, 2¢F 242 Wiz skl o] 5 4
o] 2 B0 G BA] P hE RS
Shelsheict 1 An .83} ot Y40 EAPERAc)vari-
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FX SPSS version 24.00BM Corp., Armonk, NY, USA)
Z2ORE o]-gsto] FASI e, EAAT= p < 0.0591
785 Folgk Zfol7t Qli= Ao &2 WA

Variables IGD (n = 59) NC (n = 67) p-value Cohen's d or Cramer’s V
Male, n (%) 22(37.3) 36 (53.7) 0.075 0.165
Age, mean years (SD) 31.3(7.0) 30.2 (5.7) 0.349 0.172
Years of education, mean years (SD) 15.4(1.9) 15.6 (1.8) 0.516 0.108
Marital status, n (%) 0.452 0.067
Unmarried 34 (57.6) 43 (64.2)
Married 25 (42.4) 24 (35.8)
Employed, n (%) 0.864 0.015
Yes 37 (62.7) 43 (64.2)
No 22 (37.3) 24 (35.8)
Smoking, n (%) 0.877 0.014
Non-smoker 46 (78.0) 53 (79.1)
Current smoker 13 (22.0) 14 (20.9)
Alcohol, n (%) 0.305 0.091
Non-drinker 15(25.4) 12(17.9)
Drinker 44 (74.6) 55(82.1)
AUDIT, mean (SD) 20.6 (8.3) 18.5 (6.2) 0.164 0.287
FTND, mean (SD) 5.1(1.8) 5.1(2.0) 0.929 0.000
Weekday average internet game usage hours, 2.5(2.0) 2.4(2.9) 0.808 0.040
mean hours/day (SD)
Weekend average internet game usage hours, 3.5(2.3) 29(.8) 0.143 0.291
mean hours/day (SD)
Maximum internet usage hours, 5.1 (5.0 3.4(2.7) 0.026* 0.423
mean hours/day (SD)
Y-IAT, mean (SD) 46.8 (10.8) 36.1(10.9) <0.001* 0.986
SCL-90-R depression, mean (SD) 24.6 (19.0) 26.8(11.7) 0.492 0.139
SCL-90-R anxiety, mean (SD) 23.3(11.5) 18.5(9.4) 0.035* 0.457
DDII, mean (SD) 7.4 (3.2) 4.2 (4.0) <0.001* 0.883
PSS-14, mean (SD) 41.3(5.9) 37.6(5.9) 0.001* 0.627
5-HTTLPR genotype, n (%) 0.305 0.109
S/S 47 (79.7) 47 (70.1)
L/S +L/L 12 (20.3) 20 (29.9)

% 1 p < 0.05in independent t-test or chi-square test. IGD : intfernet gaming disorder, NC : normal confrols, n : numbers, SD : stan-
dard deviation, AUDIT : alcohol use disorders identification test, FIND : Fagerstrom test for nicotine dependence, Y-IAT : Young's
Internet Addiction Test, SCL-20-R : symptom checklist-20-revised, DDII : Dickman dysfunctional impulsivity instrument, PSS-14 : Per-
ceived Stress Scale-14, 5-HTTLPR : serotonin-transporter-linked polymorphic region, S : short, L : long
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Fig. 2. Differences in PSS-14 scores according to 5-HTTLPR
genotype between groups. = : p < 0.05. PSS-14 : Perceived Stress
Scale-14, 5-HTTLPR : serotonin-transporter-linked polymorphic re-
gion, S : short, L : long, IGD : internet gaming disorder, NC : normal
controls.

Table 2. Binary logistic regression results for determining IGD while controlling for sex, age, depression, anxiety, and impulsivity

Variables B S.E. Wals Sig. Exp (B) 95% ClI
Sex 0.906 0.740 1.538 0.208 2.470 0.585-10.437
Age 0.088 0.055 1.860 0.109 1.075 0.965-1.197
SCL-90-R anxiety 0.173 0.109 3.279 0.113 1.189 0.959-1.472
DDl 0.099 0.112 0.797 0.369 1.103 0.886—1.374
PSS-14 0.158 0.077 4.794 0.038* 1.173 1.008-1.362
5-HTTLPR genotype (S/S vs. L/S + L/L) -0.299 0.715 0.178 0.644 0.741 0.238-3.439
PSS-14 x 5-HTTLPR genotype (S/Svs. L/S+L/L)  -0.344 0.475 0.495 0.484 0.709 0.279-1.798

# 1 p < 0.05.IGD

. infernet gaming disorder, CI : confidence interval, SCL-90-R : symptom checklist-90-revised, DDII : Dickman

dysfunctional impulsivity instrument, PSS-14 : Perceived Stress Scale-14, 5-HTTLPR : serotonin-transporter-linked polymorphic region,

S i short, L < long
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