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Abstract

Background: Gaming disorder is highly prevalent among adolescents and is associated with signifi-
cant impairment. Most current research adopts a variable-centered approach, which fails to capture
the heterogeneity within populations. Moreover, the mechanisms linking circadian rhythm to gam-
ing disorder symptoms remain unclear, limiting the development of targeted intervention strate-
gies. Objective: This paper aims to identify latent profiles of gaming disorder symptoms among
adolescents using latent profile analysis (LPA), and to examine their association with circadian
rhythm types, thereby providing evidence for precise intervention. Methods: A cross-sectional
study was conducted in April 2024 using convenience sampling. A total of 15,721 middle and high
school students completed an online survey assessing gaming disorder symptoms and circadian
rhythm using the Gaming Disorder Scale for Adolescents (GADIS-A) and the Morningness-Evening-
ness Questionnaire (MEQ-19), respectively. LPA was employed to identify latent profiles of gaming
disorder symptoms, and multinomial logistic regression was used to analyze the predictive effects
of circadian rhythm types on each profile. Results: Model fit indices decreased as the number of
profiles increased, and the five-profile model showed an entropy value of 0.871, with both LMR-LRT
and BLRT tests significant (P < 0.001). Five distinct latent profiles were identified: “asymptomatic”
(19.74%), “mild symptoms” (42.34%), “high impulsivity-low harm” (10.76%), “moderate symp-
toms” (21.44%), and “severe symptoms” (5.71%). Regression analysis indicated that circadian
rhythm type was an independent predictor (x2 = 972.82, P < 0.001): compared with the intermedi-
ate type, evening-type adolescents had significantly higher odds of being classified as “severe” (OR
= 4.32, 95%CI: 3.59~5.20) and “high impulsivity-low harm” (OR = 3.69, 95%CI: 3.19~4.28), while
the morning type showed a protective effect across all profiles. Conclusion: There is notable heter-
ogeneity in adolescent gaming disorder symptoms, with five latent profiles identified. Circadian
rhythm type—especially the evening type—may serve as an early screening indicator for high-risk
groups.
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1. 5|8

Ak B (Gaming Disorder) CL g tH 5 AR ZHZUTE I BRBIR 70 286+ — BT A (ICD-11)1EE X
RERE, AR IER BN IERRAT o eds . Tkt T AR TG M R S R Bl e B A T 5 R [1]. SR CF
FRPERF 2 W 5 GErh TG TLh0)) (DSM-5)IR4G “ 2 i 3kl ” B TR SRR IR (2], 4 3KkiiE
MPERGF IR AEZ N 0.7%~27.5%, TEHDFENFPRAEZRK S, BAEENZER3]. REREER, 80
/D FE ML SR ANBOE 2404 TR, (HHDEM R 14.1% [4]0 ZPERGA A F 5 RIS AT DI fE
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HAEIORIMAERE[S], 51 SOR MK FE MR [6], MIE KA IE TAEPRR . SR =4 i 70 2 R A AR
BT T, BE R R B I PR AR R R 2 M5 2R o SR 7 R IR B FRam [ 7] 2
THRE(S] [FIFERZmI[9155 MR A ZR, B BB TR i B h B 5% RIRTHUARXT AL, T W2 E AR
W 3 BUBRCT L 4 54 PRI (107, RS TR 65 i) AN -5 IR o B DDA OR [ 11, B8 SRIBRAE 175 48 R 1 I e
AN A P RURSE SN[ 12], W7F 7E s R 2830 xR 5 7 /D4 R MR™ BRI 2 IEARSC[13], SR BRCT T e S
TR PR AFAEAZ TAR o Bedb, BT 7k s 1R R v, i o0 T R B SS A Ah 3l AT o8 =
[14], 1055 —Letz.0 BN 25 R 19 [15]. 45 B IESRZ 5, REASFILE] A SRR R M, RS2 RS HE T
TRAMS IHE « TEERIE M (LPAE— R INMAO L I GE 2053, WA RBOR AR A 16].
L RS AN R ARBR I SN, R ERRIE(17], C/EFRISHNAR[18]. AEE R B[ 1950 7L
BAEMHME . HET I, AWFFINE T LPA R, $RZIIE T 4 7 B A0 DR 98 2 200 1 T e HL 5 B
THIIRR, LMEAH DRSS T IS5

2. WRE5HE
2.1. W&,

AR 5 R FH P LE U T 20 AT (LPA) IR I 7 /D A AR B RS AR 2 o D GRAIE B RS e 1 5 o SRR M,
AR 2 1B IE Nylund Z5(2007) 42 H IR BRI TE SR IREAR R 2220 50 B, HAEAFEARREN 200
B S HECE R 10 £5[20]. FAOF0 KRS ER(GADIS-A)ZE 10 % H, HERNEE 10 BT A%
fabr, FEJE M BRI 5 HAR 9 MR OREIR & BAEEA T 2 7, 44 9 /MR & HAER LPA 1)
HMEFERR P =9). BHABMSHMITHEARN: S8 =kxp GE) +kxp (JTZE) + (k— 1) CEAILLA), H
Wk R PLE T TE SN BT DA AR DG nl A FE R T B 7821 ], Gl R 3 2 6 NANFEIZEAN, 3’
RS KPR B k=6 1M HESH, BHSEEHN6x9+6x9+5=1113, HIBRMKFEARE n=
1130, 5 20%JCR0 A 46 (7] RE IR 0] B30 5 AR B AR 2E 580,  SERRFEAR R D R 1413,

KRB LIRS, NPT 148 B L A3 b 22 BE N LA TR B R AT ) S . AR R 2024
AR, WENGAM—ZEEm=FAE, IR 18,361 . EAIRMURIES . RS BER LKL
AP ERERIGEHFRAS) 221G G, HPBAERE 15,721 4, A0 & RS 85.6%. %%
AN HT BRI 11 22 17 % Hr, 508 8060 A (51.2%), Zcthoh 7661 A(48.7%).

22. TR

2.2.1. FEFNUEF/ER(GADIS-A)

K FH P SRR T 2D HE i *R B S 5 3 (Game Addiction Disorder Scale for Adolescents, GADIS-A) [23], %
RKIEET ICD-11 PR FEAF 2 Wb e g ], QAERERFIR RIS 23R, PP I N £ —4 . SRFH R
FZETERE 5 T3 (0~4 41), IFRISE H IUANETN(0~3 43), & 5rial 0~36 43, HA1 % H 3. 6. 7. 8. 94
SR RPN, 2 FHMEAN S 4 4H 1L 2. 4. 5 RIARAT REER IOV, BN 9 3. 45 H 10 B
[EARAE T ISR 2 4o REAEAF AR A IS SCAbE HIPE[24] . ASHF 78 AR 7 B ERRR R B0 0.883, R I HAE 41T
FEA R FE AT 5E

22.2. BR - EHRBERMEQ-19)

KRGS R - A E R (MEQ-19) [25]8FAl 5 AR id 25 JLA M B R R AU ) . % =R It
19N H, BrTah 16~86 45, 135 R H B R HEBMAE R . AL REEATTOK B RO
SFRNZK WA 16~49 3, WAL 50~62 77, ERAY: 63~86 77[26]; AW T H v B AR RN
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0.796. BEAERFARIESL, ZEELA P A AR R BA RIFE 8% [27], 3&H T A0 58 LA 7T BT & T
TR o

2.3. Gt AE

i SPSS27.0 £ Mplus8.3 XJ HHfa it AT B AT, ZERARIFE (P < 0.05), TR LUEL
R, KM Kolmogorov-Smirnov (K-S)f 6%+ MEQ-19 &40 Al B/n i 2 IE &0 A (P < .001), #HCKH
Spearman FAHIC /AT, Mplus8.3 %5 AR B g i R IEAT I ZE I 4047, BART 9 N2k HAE N LPA 4t
SRR, WE 1~6 MBI R AT 5 LA {571, AIC. BIC. aBIC {HBk/MERL A BLF, Entropy
FREGEAZEIT 1 73 58, Entropy T840 > 0.80 AR HERZ1E 90%LL F[28]; LMR-LRT 5 BLRT (Bootstrap
E29D PAE R ERS, il k DBEBRRIRLT k — 1 DN2BAY30]. ZJEHT I, 0 AT I 5
NT 5, R RITRRAR FUA R LPA WEER BRI A 22 7 A A8 5 8] IAH ¢ R4
XHEI/NT 0.2, ITAKT 0.7 brifk, R EALE AL HE 1) 2 B MER R, SCRH 2 0@ R4
WP 5 DA R R PR AR AL 3 MBI R

KH Harman B[R 2206 75 A AR R R AR IR 5 B T A I 00 H AT R R R R 00, 18I
H 6 MFMEAR AT 1 AR, BTSN 20.965%, /NT 40%Ik FAE[31], #ofAHE 5 T 3L 7 5
7, W LMTIHE— D5 AT

3. 58
3.1. RS REX S

AWFFRITFIN 15,721 L7504, FHER 148 £ 1.4)%, TN 8060 A(51.2%), Ll 7661
N(48.7%). Spearman FRAHIC /P #T45 R WAE 1. G5 REKM, TRk e 515 R AR 4 7] 2 A O
(P<0.01).

Table 1. Descriptive statistics and correlation analysis of variables (n = 15,721)

F 1. EETEMMEAMGITSEX D0 =15721)

A M SD 1 2
Wi AR BEASAE IR S 5 12.16 6.80 -
=X Al 55.23 9.41 -2312 -
P <0.01,

3.2. BOFHNERIERAEEREm o

Table 2. Model fit indices for latent profile analysis of adolescent gaming disorder (n = 15,721)
2. BOFEIPRIESERABER EEREMAIER0 = 15,721)

5 AIC BIC aBIC Entropy BLRT  LMRT g3 21 L 451
1 415204.6 4153425 41528533 — — — 1
2 375091.3 3753059 37521691  0.876  <.001 <.001 0.596/0.404
3 362816.7 3631079 362987.15  0.865  <.001 <.001 0.499/0.218/0.283
4 355237.8  355605.6 355453.03  0.878  <.001 <.001 0.198/0.442/0.059/0.301
5 350789.7 351234.1 351049.82  0.871 <.001 <.001 0.199/0.420/0.109/0.215/0.057
6 348057.8 348578.9 34836277  0.888  <.001 <.001 0.028/0.412/0.204/0.106/0.051/0.199
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s A

DA D AR R B AS SR BT 9 N2k HAE N LPA AR 4B R, W& 1~6 NI T V8 7 5 T 305 A4
i, TR E 2. BEE NN, AIC. BIC. aBIC ##4: R, #REIMIA38F: Entropy 148
it 0.80; LMR-LRT 5 BLRT [¥) P {3 <0.001, iEHEE NS5 PR T 50— MR, (H 6 KA/
M2 & R 2.81%, X — BRI AR, MR SRR BEAE R M, JRHC 5 RBUE R SR AL FITH AR AL .

BT BRI EAMEIAT 5 NMBERBMCTIINES, RN 3. MR B RH 2R
7£0.8 LL L, Mi#isr BIH AU 0.1 LUR, Hiih T 5 KA o Er .

Table 3. Average posterior probabilities for each latent profile

F 3. BBELEMANROTFHAREHTER

\ ) VA1
KA KBAMEE REL
1 2 3 4 5
1 3103 19.7 0.943 0.057 <.001 <.001 <.001
2 6656 423 0.031 0.926 0.021 0.021 <.001
3 1694 10.8 <.001 0.076 0.833 0.083 0.008
4 3371 214 <.001 0.038 0.044 0.907 0.012
5 897 5.7 <.001 <.001 0.017 0.05 0.932

TR PR AT R 28 B /E GADIS-A BT 9 ANk H BRI EU A an i 1 s, RIS %% B
1SR AT E R A 4 . 0 1 FER S H IS ik, Wols i 208 “TOREREL” 5 EE 19.74%:
Fh 2 FEE K H IR A, o H a2 “REEREIRAL” , [ 42.34%; 20 3 fEIERIERIIE . M
R IFAERT 6 T4k B80T, (BRI E(GD7-GD9)% HA3 Bk, Mok Hidr 4y “muiek - 14
T, L 10.76%; KA 4 FES KBRS E, WMoy SR EERAL T . HEE 21.44%; 2
STERZHMNA A mm, W HmAN “ERERA” , S 5.71%.

35
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X ERE IR B
—A— JOREARBY(19.74%) —— 52 AR B (42.34%)
—o— S - {RIREE (10.76%) —A— HEREIREL(21.44%)
—B— E EAERE(5.71%)

Figure 1. Mean scores on nine items for five latent profiles of adolescent gaming disorder

1. FEOFEHRESER 5 MEERRE 9 M FE ENBOHE

3.3. BETEXESHREFER S KKK
RIEIARE IR, BRI ik PR AE IR TE 2 D00 20 A1 2 25 A1 9K (2 = 870.792, P < 0.001).
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U - AREAE AL MR L Sk 45.93%, BE T HABIR HEERA: RM A 5Lk 40.58%, H
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Figure 2. Distribution of circadian rhythm types among different latent profiles of adolescent gaming disorder

TCAEIREY BREAEIREY
2. FEBLEFFRESEREANFHERTRLE ST

3.4. BRTENBERAER AR B TR

KH 2 7t logistic FIEAEAY, DATEAERI T 40 ARl (1) 5 AR BRI RER S0 N AL &, S IR R TohE
KA, DB TERACYAL R, SHRAyREE, MR AT AT, AR ALA
R AP = 1343.60, df = 16, P < 0.001), {f§ R>=0.087. Z5HEIR: BRI xR B f Ik 1 5. 35 7
M F (> =972.82,P<0.001): DA EIACAZHR, JERAN & KNI NRTHEER, FHRE MRS v
FEREIRAL . ik - ARHR A L o R bR A0 PR R DR 2 11 XU 147 2 25 P IR (OR {219 0.56, 0.32,
0.49, 0.71, 4 P<0.001). Hr, XF “ @yt - KB E” PR 8 ok, RSP T 68% (OR=0.32).
T AR 6 R Sl 25 1 0 4% A ) RIS, HG v B PR IR AR XU B 151 (OR = 4.32, 95%CL: 3.59~5.20), itk - (K41 3
IR Z(OR=3.69,95%CI: 3.19~4.28). fEf=iA &, MR, SHMEML, LMkl h “siik -
RIRED” (OR=0.57). “HERAREY” (OR=0.54)F1 “HFEREREL” (OR = 0.32)11 XU 22 AR P <
0.001). FETT, FFIN—%, MERI N “mPiek - R FEA | i REREIRAL” A1 HE REREAR AL
R JRURG: 23 Sl FEAEG 9.8% - 10.4% 11 18.3% (3 P < 0.001). EAK[FIHSEPE L% 4.

3)2724

Table 4. Regression analysis of influencing factors for latent profiles of gaming disorder

4. FEREISAER 2 B M E E R YIS

B BREEAR Y YLK - (K A Hh EESE R A R A
lF=E3it OR {E(95%CT)
HRE 0.563 (0.509~0.622)*  0.321 (0.267~0.385) 0.491 (0.436~0.553) 0.710 (0.584~0.863)*
TR 2 1303 (1.157~1.468)  3.693 (3.190~4.277)* 1.636 (1.433~1.868) 4.321 (3.589~5.202)
PE 0.995 (0.913~1.086) 0.572 (0.505~0.647)* 0.543 (0.491~0.601)? 0.317 (0.270~0.373)?
G 0.982 (0.952~1.014) 0.902 (0.862~0.944) 0.896 (0.863~0.929) 0.817 (0.772~0.865)

¥E: 2P <0.001.
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4. ¥Wig

AHEFCIEEE LPA R 5 H DA B AR IR K 5 R0 TORER T (19.74%) R 1Y (42.34%)
TR ~ (R E(10.76%) SR T (21.44%) S B FEREAR B (5.71%) . ELAG S PR30 36 0 v 25 B AR o
27.15%, "N T /DA BERGAE S o 3 AR ) ) B . (X IR T Ahmed S5 A(2024) [32]4k
] 37.5%7F1 Myrseth & Notelaers (2018) [33]#R &5 1) 31.6%, 1X—Z& 7 (<8 I K v BE 78 T AHF 50 1R A1) H
FER R - IKH 8 (10.76%) WAL, 7EREAE S ED (341 Fi i, AT ek I N AR, M
TTHE T RSB LA o AP 90 1 288 SRR U RS 4 3 [X 23 13X AN, AR FARAE RFEAR R (n =
15,721) S INAM e AR AN, B 7 S A RS I 8 77, 5 BRAE AR RRE AR 5 AT B8 183 B 5 28 1 A
F—H35].

CEUTRE - IR F AL AR ORI R AT YRR (X A T R TR SR Se T ), 5
Zhang %5(2023) [36|FE H ) “dstil 28”7 SR = E) A, BARAHE T H LEA#1(10.8%) 2 F K T Zhang %5 A\
R T 51(26.09%), AHX M2 57 AT A S 7 ASHIE TR RS HAT S i RO EORS B2 o AR I stk ” R AR
B RSB SIS AR [37], T RESR VAR B (1 AR B [38]. # R =T, ek v vl Be /e e xk o ik
AT, AT - SCRAR R DI REIRTS[39], AR NLFVERE . TH “IRHE " FHERY]
19 A H B0 SR A 22 T BE A (AN SRR R B lb R R ), SO MR R P R R B A SR 1 R T 11, FELE Y
BT ARG BOR B 45 LRTE, WANZEEAMCE BT 4035, BRI R I O .

AT IR AR T D AR AR B R PR S ) 2 R A7 TE S35 DTG, R 2R o A e R o g XU
(OR 1835 > 1), W] He-5 510 B % W 40 i 1B 2 32 S PR 0 W S BOY AR AL S5 #5401, LARAR [R)3 B (e iF 5
AR AT B S 0. (AR RN, RO AL ik - R A D 1 A IS TR (OR = 3.69) 3%
T2 BEREIR B (OR = 1.30)R1-H BEREIR B (OR = 1.64), 1%8% 4 Hh B 16 220 L A5 52 755 (45.9%%) [0 41, EVIIE I A5
L5 TR AT R ARG 2R A A 1) A B AL 82 o, T A7 S A R R RO A0 2 2 D) R AE AR RIS [4 1], HUB BT A
FRE AR 8] 28 3R 5 ph S PEAE R IE AT OR[42]. MHELZ T, 3SR At itk - (R A AR 8 B fe i
(OR=0.32), WREEFH T EIFRINE. TH AR AR STV SRR A DG [43], IX ORI I A YRk M PR 37
Thl o PR DR 70 o 26 T L W v PRI 2 M TR XU (OR = 4.32) RN i (14 A M 8 EL 4611 (40.6%) L v ) 2R L 43 3 A1
(37.3%), FRARFHHERALE M E, ZFERHXIERETUE - RIRERTOFEL T R EME RS, R
B AL R, AETETCRER B AR EEREAR B rh, AT A7 AEAH 2 LU AR B AMA(16.0%, 23.1%)
SEE AR (R B 4024 N, 25.6%; AT 8063 N, 51.3%; if/RH: 3634 A, 23.1%), LA
JIEVARE AL O R2E(0.087), KBRS H B HARME— RS R 2,  ARAEFEE % 10 13 i 28 AN A mT
REAFTERBE . AL SR DR 2R, 1T 2077 e 2R v 1] R A Ak S SORE HR PT R T L Ath B8 i IR DR 3% 152
Wi, BN PG R . (O AR FRETAI AR R 2 R R 4 R

BIE T ROk - AR K E R A RS S T e, SRR R kRS
FE LT DA ) B R [44] . PTRE S LRI AR D, R I 5| ) 2 RS OK[45]. AR
1GR9 R B 58 MR S 0 DX RS A P B [ 46, $R71% 33 AR AT A2 XU B 4% 1) F A X R o AR I K BB PR AR
RS E 2, TRonbE B RIEHIRE SRR, BT DR RS RS T RE R . 45 b, AR
S P v fE NFRRRAE s (RIS T3 PE MR Y, b 0 RO e TR A 18 5 =

K FAFAE—ERRYE. o, BEWIT S v AHERT R SR G &R, BT 5 T xR B R iR vl e A7
MA g, ARk T RN A BT T I . HR, FEAREZRARREMX 4, REREAR, #il
KKHATZH O TR, REIESSE RS B N7, (AR REBARE AR, X503
RIS O WIS N AT AT, R RER Y. LR HaZ HRE R AR
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