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A Validation of the Korean Version of the Internet Gaming
Disorder Scale (K-IGDS): Findings from a Community
Sample of Adults

Sung Hoon Cho  Jung-Hye Kwon'
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This study aimed to validate the Korean version of the Internet Gaming Disorder Scale (K-IGDS) which consisted of factors
examining nine criteria from the DSM-5. A total of 719 adults participated in the online (n=414) and offline (n=305) ques-
tionnaire including the Korean Game Addiction Scale for Adults, the Short-form of Problematic Online Gaming Question-
naire, the Brief Symptoms Inventory-18, the Perceived Daily Stress Scale, the Korean Version of the Self-control Scale, and the
Korean Version of the Difficulties in Emotion Regulation Scale. Moreover, the Structured Clinical Interview for Internet
Gaming Disorder was individually conducted to a subsample of 99 people among the total 719 participants. The results were
as follows: 1) Confirmatory factor analyses demonstrated that K-IGDS had a satisfactory construct validity, 2) Correlation
analyses showed that K-IGDS had a good convergent validity and concurrent validity, 3) Receiver Operating Characteristic
(ROC) analysis showed that the Area Under Curve (AUC) covered 83.0%, suggesting that the K-IGDS was a good tool to di-
agnose the Internet Gaming Disorder. The cut-off score was proposed and implications and limitations of the study were dis-

cussed.
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FA50] o] o Q1] ebo = 2|2g Hol|E HrhKing,
Haagsma, Delfabbro, Gradisar, & Griffiths, 2013; Petry, 2011). t}
oh) 5k o] S sl teele] elgko = tkEr)
25} 5.0 FE TS o]uA AHTA et A7} Arelo] 9
11(Ko, Yen, Chen, Chen, & Yen, 2005; Spekman, Konijn, Roelofs-
ma, & Griffiths, 2013; Tao et al., 2010), T+= 313 © 2= B7}/2 |k
of @dsprt Fasithe FAE 3] A7 = AT (Griffiths,
King, & Demetrovics, 2014; Griffiths et al., 2016; Petry et al., 2014).
theys] 7117 il el Xtk Bl FA|HH (Diagnostic and Sta-
tistical Manual of Mental Disorders, 5th edition, DSM-5; Ameri-
can Psychiatric Association, 2013)0] S1EJS! A4 ol (Internet

Gaming Disorder, IGD)7} 5= -5 $1al] 2= A] ghele %1
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DSM-50]] A 9712 QIEIUl Ao RTEAE shba A
K, X ZH(preoccupation)> QA A FAAS HFGel= F o2
A S| & woll = At AlrHst Aol s A2sh=
Z& ojnfeit) Y d(tolerance)-- ¢} WHE-9] A/ HES €7
QA ol BT B ol &2 Y A= AYS 5H4 vl A
o] Qlr}. Ft(withdrawal)> Al & 4= ¢l ot Al ARE-
Fe Eoldal & uff Aok £ AYARIAIY S
Szt S A A (loss of control)= A|UAHE-E Fo|AU I9HF
2= A2 w7t Rl e Etetal 19 4= gl AJHE 9v
Stk FA44 71359 2]uju} 744 (escape) W Lo = F&gko|ut
S-E1ERt 52 A AME FolAU Fuls] Qg HHO R
QIEIU AlJo] AHE-E Wi Wit ZAIE QIASHAINE Al AHE-
(persistence)> QIE|Ul AlYo] AARE A2 A/AAA A5 b7
Stk AE ASkL gheole Etakal IEfY AlYS A4 A
B == 2 ek 5% (deception) > Al UARE S A5
91l -8k ERRIOA ARES 3h= Zlolth Al o]€]9] T2 F

i ZHg-Sof tiek 5] A displacement)2 A %lo] 5 Z-s

o] BjulA] oltte] Z7]8l Hrlut I Sol g Ful7t @A
AP 2k Ofufic) 2 A9), 18- 7o) 1o A Hrke
A2 (conflict), A1) W] 4171o] kit BlellAl 91717} e
70k A2) 17 $13le] = F s 2 SR DSM-sol Al 1
59k 910] o7l eEA g 57 ol4fo] F 5 uf olel A2
Aol ARaHES A Ho] ek
DSM-50i] QIEHl A9aol7} Eptelelehe Auko 2 ob ol
3t o] $oko] ofgo] Aol slAsliz A otk AL DSM-5o]
AL A7} B e, o187 sk, Bkl ofd

o] ALg-E ) ZITEA} SJulshe uHE e 4 912
S7fets WerE47t 2 9geh Bis) ofas] WEd 4] A

Y 5-0|th(Griffiths et al., 2016; Kardefelt-Winther, 2014a; King et
al., 2013; van Rooij & Prause, 2014). T}{} o] 4712 += QIEYl F-=
olgh= AZA] o QhoflA Az thE QIEUl &Fof theh A+
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NS Aol E o 2 ofalist=
1 25 QIEHl Aol That %
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Korean Version of the Internet Gaming Disorder Scale (K-IGDS)
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Aol olehe 22 Sol 401e] AUFFo] Pao] ulsh o ¢
3 2 9lrk ATk Ko S2009)% tiahy Fae] 2 9l
Bl F5 82 o 2 A of5o] 271401719 ek kel
22 2 4 7] W] TS 7bAok T thigoleka 4

43 Bt AYol& Al A Aol A&st
A+t Bl Aol FARSE Eol2fal T (Game Rating
Board, 2012). AA| 2 QIEjyll 7}o]= A€ ZAH(National Informa-
tion Society Agency, 2016)°] w2, 2002 Qe S5 Yt
H]-g-0] 2014F0] B3l 2015 %0] 1.7% Z7}8F 13.3% =, 13.1%<]
10tfjo]] HJsl ko, 30t oJA] 2014 R} 1.2% 2715 A&
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=/ = (Game Addiction/Engagement Scale, K- GAES)
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St X3} DSM-IV-TR (American Psychiatric Association,
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S
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$2A5}91 11, Pontes?} Griffiths (2015)= DSM-5 A=A E vk
St 97 23S rellck ek Qe st
ZI8Y =] 1tHCho & Kwon, 2016; van Rooij, Schoenmakers, & van
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Bk

Table 1. Item-Analysis of K-IGDS

%=(Cronbach's o)7} Table 2]| AIA| =] QIk. 971 31 QF<po| QT At A 23HE v, A 22k 97f 31918

NERERE
918910 AU 8204 939 Slol 2 AAHOZ AR Qlgke] AlbAlSt 7300 ssoll A GGl B .94 001

Correlation Probability

Factor M SD 1-4timesin  5-11timesin 1-3times 1 or more

Item-Total Item-Factor Never

Every or

thelastyear  thelastyear  amonth aweek  almost every day
Preoccupation  1.07 1.34 .76 91 46.5 27.3 9.1 8.6 6.4 2.1
93 1.30 .80 94 54.1 224 9.2 7.2 5.1 1.9
81 1.21 .78 91 58.7 20.7 8.3 7.0 4.0 13
Tolerance 1.15 1.42 .80 93 48.1 20.4 11.7 10.2 7.4 2.2
1.12 1.43 81 94 49.5 19.2 13.8 7.8 6.4 33
.80 1.22 81 .88 59.3 19.8 9.5 6.1 3.8 1.5
Withdrawal 43 91 .75 .90 75.8 12.8 5.8 39 1.4 0.3
.39 .89 74 94 79.3 10.4 4.9 3.8 1.3 0.4
32 .83 .70 92 82.9 8.3 4.6 2.9 1.1 0.1
Persistence 1.13 1.36 .70 93 46.6 22.0 12.5 11.3 5.8 1.8
1.01 1.29 72 94 49.7 23.8 10.2 9.7 5.4 1.3
.65 1.15 77 .82 68.3 14.0 7.5 5.8 3.3 1.0
Escape 1.10 1.43 .70 94 51.9 17.1 11.0 114 6.0 2.6
1.19 1.47 .68 .96 49.8 17. 10.0 12.7 8.1 2.4
1.18 1.44 .68 93 49.0 17.5 124 11.0 7.8 2.2
Problems 23 77 .66 .84 89.0 4.6 2.6 2.1 1.3 0.4
.58 1.06 72 .86 68.8 16.7 5.6 5.6 2.8 0.6
.39 91 .69 .86 79.5 10.0 5.3 2.8 1.9 0.4
Deception .62 1.11 74 91 68.8 14.3 7.4 6.3 2.1 1.1
.52 1.07 73 93 75.1 10.8 5.6 4.7 3.1 0.7
42 94 .66 .86 77.3 12.4 4.7 2.9 2.1 0.6
Displacement .64 1.13 72 .89 67.3 16.7 6.5 4.9 3.6 1.0
48 1.02 74 .90 76.7 9.6 6.1 4.9 2.1 0.6
.56 1.06 .75 .89 71.5 12.8 8.2 4.7 1.8 1.0
Conflict 24 77 .69 92 88.6 4.7 32 2.4 0.6 0.6
23 .76 .70 93 88.3 5.3 5.2 1.9 0.7 0.6
18 .66 .64 .90 91.4 32 33 1.1 0.8 0.1
Note. All correlation coefficients are statistically significant at the .001 level.
Table 2. Mean, Standard Deviation, Correlation Coefficient of Factors in K-IGDS
Factors 1 2 3 4 5 6 7 8 9
1. Preoccupation
2. Tolerance .82
3. Withdrawal .64 .67
4. Persistence .64 .69 .57
5. Escape .52 .56 45 .59
6. Problems .65 .64 .68 .57 48
7. Deception .61 .64 .61 .58 .51 .64
8. Displacement .64 .67 .64 .64 52 .70 .62
9. Contflict .51 .53 71 48 41 .76 .61 .66
Total .85 .88 .80 81 .73 .82 .79 .83 74
M(SD) 2.80(3.55) 3.07(3.74) 1.14(2.41) 2.79(343) 347(4.10) 1.21(233) 1.55(2.81) 1.67(2.87) .65(2.87)
Cronbach’s a .89 .90 91 .86 93 .82 .88 .86 92

Note. All correlation coefficients are statistically significant at the .001 level.
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oM SARC = frofaf Muba o = APd aQluf A Aol vk 2of thsf E A2 gelA aQliAle Hegstir A HEA]
Ol 2 A5 ¢4k T s A EE, T2 19] 9, (315)=579.077, p<.001, CFI=
987, TLI=.985, RMSEA=.048 (90% CI: .042, .054), & 2=
EIH Q1R A ¥(315)=886.378, p<.001, CFI=.980, TLI=.978, RMSEA=.071
Tl Aol HE=(IGDS)= DSM-50]] AIAJE 9712] AekEA  (90% CI:.066,.077) ©]3ITh 7} v 2 EA| 2 0 & 8-0J3}gix|at A
S 47 309 wREE SAsHeS A Eo] ek whebA 3709 ol AUAIA] R SHeR= A A o] @Rkl thE TRl At
wFE0l g9 89lo = Folal, thA] o7l 9] shefaclEe] /IF Al At ol UTh(Hu & Bentler, 1999).
Ul A= Ve dacle g Fol= YA RS st 02 QQIR6F2] 7-9-(Table 3), QIE|UL Al o7 97112
of BH1A 8IS AABIGTE T4 1S oA Weight-  5H91R91C. 2 FFdh= 20Hd 89180l 3 19A41= .65¢]

ed Least Squares Means and Variance Adjusted (WLSMV) ®-4]-S- A 962 HQof| A, i 20)| A= 719 4] .982] Hof] A Q)i
AFg3H), o) E8] ALSEIE Ao LERML) Walo] mUT  ololA] 819) 29lo] 7 aglol Lol A BRSO o|2i HE
oA AHA 7ML —é}li 5}7] wjEofl(Lubke & Muthén, 31 QISR EE 10)4] .830f|A] .97, FEE 20 A= 8194
2004) & AR A warg Ahmo] AekshA] ¢b7] wiizolek oF 989 }9jel] AA Uitk ARG Loh= K H=oIAY &
2] QUTEE WE A1 AN FURE F AT QSIS SO 001014 FAHO 2 folaloich ey 7t

Table 3. Factor Loadings in Second-order CFA

Factor b B t Item b B t
- Preoccupation 1.00 (1.00) .89 (.90) 53.07 (64.36) > 1 1.00 .88 (.88) 45.18 (55.08)
) 1.09 (1.06) 96 (.93) 76.64 (69.44)
> 3 1.04 (1.07) 92 (.94) 58.48 (80.48)
> Tolerance 1.08 (1.09) 93 (.93) 64.42 (78.09) > 1 1.00 91 (.94) 62.12 (86.08)
) 1.03 (.99) 94 (.93) 70.98 (81.38)
> 3 99 (.98) 91(.92) 51.95 (69.04)
> Withdrawal 1.13 (1.01) 92 (.89) 4865(53.71) > 1 1.00 97 (.90) 47.56 (47.91)
> 2 96 (1.06) 93 (.96) 49.84 (73.82)
> 3 .97 (1.04) .94 (.94) 39.65 (63.88)
> Persistence .92 (.93) .77 (.82) 31.24 (44.42) > 1 1.00 .95 (.89) 72.92 (59.25)
> 2 1.00 (1.04) .95 (.92) 78.62 (67.41)
> 3 1.02 (1.11) .96 (.98) 33.37 (42.07)
> Escape .78 (.86) .65 (.71) 19.74 (26.95) > 1 1.00 .94 (.96) 84.18 (101.98)
> 2 1.03 (1.00) .97 (.96) 100.29 (111.00)
> 3 .98 (.97) .93 (.93) 61.11 (88.66)
> Problems 1.10(1.13) 91 (.98) 53.53 (76.37) > 1 1.00 .95 (.91) 25.94 (35.47)
> 2 .89 (.88) .84 (.81) 28.17 (31.44)
> 3 .89 (.96) .84 (.88) 26.38 (36.54)
> Deception .99 (.97) .83 (.86) 42.08 (44.61) > 1 1.00 .94 (.90) 46.97 (45.01)
> 2 1.01 (1.07) .95 (.96) 40.70 (72.32)
> 3 .89 (.99) .83 (.88) 26.18 (41.51)
> Displacement .99 (1.00) .93 (.88) 52.98 (48.92) > 1 1.00 .84 (.90) 27.78 (45.38)
> 2 1.14 (.99) 95 (.89) 45,54 (42.24)
> 3 1.07 (1.03) 89(.92) 37.63 (60.91)
> Conflict 1.15 (1.12) 96 (.93) 39.75(47.80) > 1 1.00 94.(.95) 31.98 (55.94)
> 2 1.01 (.99) 95 (.94) 26.25 (68.53)
> 3 1.01 (1.01) 95 (.96) 34.46 (59.24)

Note. All factor loadings are statistically significant at the .001 level. The figures that are not in parentheses indicate the result of sample 1 (n=359) and
the numbers in parentheses are the result of sample 2 (n=360).
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Korean Version of the Internet Gaming Disorder Scale (K-IGDS)
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(Pines, Carpenter, Raja, & Schuur, 2012).
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Figure 1. ROC curve.

Table 4. Correlations between K-IGDS and Measures of Convergent and Concurrent Validity

Game addiction scale BSI-18
K-SCS PDSS K-DERS - - —
K-IGDS KGAS-A POGQ-SF Depression Anxiety Somatization
.69 77 .26 29 .19 22 23 24
M(SD) 4.78(7.96)  20.29 (8.73) 58.38 (13.71)  29.86 (17.01)  68.71 (17.86)  13.11 (5.53) 11.14 (4.99) 10.32 (4.54)

Note. All correlation coefficients are statistically significant at the .001 level.

KGAS-A =Korean Game Addiction Scale for Adults; POGQ-SF = Problematic Online Gaming Questionnaire Short-Form; K-SCS = Korean Version of
the Self-Control Scale; PDSS = Perceived Daily Stress Scale; K-DERS = Korean Version of the Difficulties in Emotion Regulation Scale; BSI-18 = Brief

Symptoms Inventory-18.

Table 5. Diagnostic Characteristics for Suggested Cut-off Scores

Cut-off score Sensitivity Specificity Positive predictive value Negative predictive value Diagnostic accuracy
42.5 .688 .745 717 717 727
43.5 .667 .765 727 .709 717
45.5 .646 .804 .756 .707 727
46.5 .646 .843 795 717 747
47.5 .646 .863 816 721 .758
49.5 .604 .863 .806 .698 737
51.5 .604 .882 .829 .703 .747
54.5 .583 902 .848 .700 747
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Table 6. Comparison between the Normal Users and the Disordered Gamers

Normal (n=576) Disordered (n=44) t/z/y

Gender

Male 243 (42.2%) 29 (65.9%) 9.34**

Female 333 (57.8%) 15 (34.1%)
Age 21.71 (2.14) 21.73 (1.78) .06
Frequency of game use in a week 3.17 (2.70) 4.68 (2.82) 3.58%%¢
Maximum game usage once (hr) 3.13 (5.93) 5.38 (4.73) 2.46*
Average game usage (hr)

weekday 1.26 (1.44) 2.48 (2.71) 2.96%%

weekend 1.78 (1.96) 3.58(2.89) 4.067**
Amount of money spending on game (thousand won) item (in month) 2.77 (23.34) 9.18 (21.43) 6.57%%
Game-money (in month) 1.92 (21.68) 9.84 (45.24) 4,510+
Brief symptoms inventory

Depression 10.81 (4.80) 15.30 (5.74) 5.05%%%

Anxiety 9.97 (4.38) 14.57 (5.13) 6.63F%*

Somatization 12.74 (5.53) 16.98 (5.28) 4.92%%
Perceived daily stress 28.40 (16.59) 40.80 (18.32) 4,740+
Lack of self-control 56.91 (13.75) 65.16 (14.34) 3.820%¢
Difficulty in emotion regulation 67.99 (17.57) 82.30 (17.59) 5.02%%%

Note. Mean differences of item and game-money were tested by non-parametric Mann Whitney U test because of large standard error.

*p<.05.**p<.01. ***p<.001.
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Appendix A

The Korean Version of the Internet Gaming Disorder Scale

Korean Version of the Internet Gaming Disorder Scale (K-IGDS)
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