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Abstract

Research has shown that the neurophysiological mechanisms of game addiction are similar to
those of substance addiction in many ways. Addicts often exhibit an attentional bias toward addic-
tion-related cues. Cue-induced brain reactivity has been suggested to be a fundamental and impor-
tant mechanism explaining the development, maintenance, and relapse of addiction, including In-
ternet gaming disorder. Online game addicts often focus their attention on game-related cues. They
show an overwhelming desire for online games, but a lack of motivation for the natural rewards in
life, resulting in physical and psychological damage. Game cues seem to induce stronger cravings in
men, and neurological studies have indeed obtained partial evidence that men are more prone to
game addiction compared to women.
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1. 518

2013 4, SEERE A2 (APAY B IRTE CREHRBars 2 S 4t FMt) 28 HAR(DSM-5)%F 3 &= it —
BHF R G A4 TR AR T LR 8B (Internet. Gaming Disorder, IGD), F£42H T 9 412 Wiknik (47 5215
25, 2019). LSRR IR AR RS B R E i S 5k 2, 8E R 2 AR L FEER, I 8RR L
& 0 MR (Gentile et al., 2017; Paulus et al., 2018). BRI ¥ 2 R B R AL 70 22, ALRA
THATH S R B, S R AR SR, R R B M L 2 I AR B R (Paulus et al.,
2018; van Rooij et al., 2017). R /D K A A A1 78 98 76 & s AR Rk, A ATTDTIR 7 B SO 1
FrehJevE Bk, HON S 2R BB R W oK, RIS A AR (s, 0T R IR
Wl 5, T4 ERIRE L%, 52225 /15547 R (Saunders et al., 2017).

WE 70 42 N - 5B - LA - 04T 10 A2 Eo (the Interaction of Person-Affect-Cognition-Execution,
IPACE) 7 S fif B 9 28 37 xR e 1) % 26 5 % i (Brand et al., 2016). AR AW 70 S0 7% B8, 4
an, AREFRIN, L IR IR - I DX KR G 1Y 4% 7] 5 TR ThREVE B AR &R, IR AT I &
i B HERE L THRIANPAT Th BE BRI X 35) 5175 K R G0 (W F 175 6 RN 32 50 T 100 25 20 148 18] A S P # A2 A
LR R PR R B 5 4 R 1) < B R IR (M et al., 2019a; Qin et al., 2020; Wei et al., 2017). A HWf 7t # Y B
AT ) 2 52 I BB AR T (Incentive  sensitization model) i i F% [ 48 1t 2% & (Koob & Volkow,
2016). FRAK2A ST 55N T B £ 0 2528 R B AN AR O T R 1 0 5 £k P IR SR R R BVE B ), A AR
TR G AR R IR T HBRR . At th, ROl 2R B Re% 7 — e F8 A% B Fo0il
PRI & AK: (Camehong et al., 2012; Janes et al., 2010). HR4k HH WEL, BIE#E 5 5 7E G R &5 5 136
Bi(anmesg TR WREERIAK . WREEds B &) b B St 0 FH 6 o, JRCEE 3t RT RECE A DG IR BRI I R
(Carter & Tiffany, 1999). A IWHE. JETh T« AR IR RSP TR0 R0 78R B, RO MAAE NS
FRYEVI IR FIAE DG LR RIS, 23 BB Rl o (1 S ORI A J AR B AR AL, R SR IG 0, O T IRE
BIG5E, B PRIR T 5 (Carter & Tiffany, 1999). MXDIRERUGR BT AL, BOAU KB, ArHnasml. 18
MSOIRIAE . W55y WSS 5 7B R R 1 ) V. (Chase et al., 2011; Jasinska et al., 2014). 5
e b, AT OB (U I R LIRS TR S P B SO LE I R R I S 2 S T B3 A 1 2 AR . 914,
AT RN, T VA 8 0 T FR A DR 4 2R 10 IR S5 24 ) i 3 5 D AH DR 2 3 ) IROSEARIABL, - S Af D) s
Yh, TR LR R, W TR AT R R I 320 S A A R 3G, DA AT A SR
PRI A A2 DX 3385 1) 488 5% (Starcke et al., 2018). TEMHEfH FHEAG b, [RIFERIL, 55 R Ik B (1 W R 2 A
Lo, SWRIAMATETI R R ZRANET, S15%6 . B2 A0S AR OG0 DXCIO0E B, 1 2 5 D sl il i X
[ ThREEE: TP, BT SRE X TRERIESFHIESE A LT rislEkisJanes et al., 2010). P45 JEx%
FRREAE 9 — Fh i 55 B 2 A L AT AR E A, 2 BT O, KEWE A E R &R M e
(cue-reactivity paradigm)X i & B B AR OC i) BUEAT T REIT, AU SREZ TRAL TEE bR, A
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SRR I8 L ) R 2 R
2. ML RRGRE RN

VIFRI A AF AN AL 2, B2 SRA LA BE % 1B AE T FPEA 85N W] LAIRAS S A0 A B U LA 2 B 1R 1 75 22,
HFRBZEARAIBLE . AT T B IR AL BSORE P 2 I OB 7R HA i 22 R () s, 90 a2 o R (BRJER)
WREL “AEE” PR ST T 2k 2 4 (Hyman et al., 2006). BT 908 K AR N2 B R T8, [
R T i DX S AR R R B R, A IR AR TR R 2 24 47 3 5 5 e i 00 5% X (the ventral
segmental area, VTA)Z ELEAHABCEATZ 3G 0. T “Paipy B 2R ra e it D)4 o8k e e B e 3
BIESIIREMIBE 6 X, A Eh W AT AT 2 iz X, 45 R S EEFIE R ER, U2
IR A sh A ok T PR, HIX Rhifiyk R Eid i, Berridge A1 Robinson JEid— & ¥ EE T 22
fEnl PRI BE, AIERREIIE N LT A 2 B2 5, i sRxt iEK (8 A RERE I 3R 8 F= M sk
F)ZIH B B R A (PRIEK), R R SR IR B, % SR i¥ I8 32 (Robinson & Berridge, 2008).
A4 H B LA B 12 (incentive sensitization theory), WA\ Jyilid ELRETI& R A AF S, oAl R4 & 1 8 i
PRI, HAAS “E0” M CRRET LR A B, BmEiEb 2 DA 2 FECE AR T B
IR T BRI 2P PUBAR TG, AR 2 e MR SRAS 2 BRI B . 2 T e 2 T 1R [ 22 BRI DA
LB, TiRRA R “EFE” ZEM ARG, (ER TP IL S 2 ERE S E SR, A R
PEVIIR B A I 2k 23RS B ML 9 2 M (incentive salience), M T {58k —FEIR 51 AR FIVE & A8k EE (Berridge
& Robinson, 2016).

Schultz & N JEFomfbsy IR, $E 7 “ 2B TR 22 % i (reward prediction error hypothesis)” .
ARTMRZE, RIAMASEPRF B2 5 5 TR 8 A 2L B R 2 57, IR RO BTN R 22 A Bl 2
—FhsEtk, BENSIEIEAMA I IBESE 2% 3] (Keiflin & Janak, 2015; Schultz, 2016). BF 78& I 250 7K — Rl 38 25
2R (CS)FI AT BB BRI (US) B R Lok, FFAC M 7 I I B 76 [X 2 B e 22 e R AR =K. IR,
RN AR, BRIV, BRRE IS K 2 MG R ARG, Rl T Ry, 20
AN, RSB e AT T, AAFAE TR ZE . (ERE RN, BREER, BT ax
VIR DL 8 2R R I 22 B & e B I3 0, DO SWI A S R R AT HUIR, R 7 IER3L 3T
MR 2 (Schultz et al., 1997). R MEY) i ik B #2025 BE0E F rT SE s n 7 R Ak 2 Uk, R e 2 Ak
fil BRI, KIS R — /MBS, KRG “ LTI ZEL” , XS 1 5 2 AN A6
FEvELR R A RIEY) 2 M B EE, RIS ZR R IR B M (Hyman et al., 2006; Koob & Volkow, 2016).

M, SR ST BB RIS B FR OB RN AT LRI HEAT T RERE, IS T — B S,
BIAMATE g S Al BORPMEVI G, K25 RGN R A G2 R 2 B HUK, SUbFER, o HF
ARG ) B AR A BB AR AU, X AR S SRR R T IS R b, AT ™ B O B
A ERIIE .

3. ML EENLRER MY
3.1. PoILg e Xk TR 2 Mot iR e B Y A B 2 Rz

KA T8 K T e LR AR B AR (FMRIVAS I T 9 2 it XK e & AE R R AR 5 R I R ss 5 o, R
B 5 22 R 1 5075 2 TR HH S0 AR G X 15 10 » L 25 AR T 39 44 WX 4% 3l ke Fl R e 30 T 23 44 fi B
XPIRZH M, AR ABATFE R LR RSO G PR AS R B, — o s A ¢ Bl s B0 Wi Rk
BELEDUS 3 HIRNE R H—FoR NSO CE A, SRR, IR LR # A
A . SESRIN, S AE R R AT LY, Do 28 Ui X i 7 7 T X T i 2 R I, JHE R 8 0 SR AR [X 35
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WowEsEm, H A R i) 2 R AEE SO X s A B i, Bt e R B, M SCIRAR 26 3R
IR 55 Ui AR 2R 5 5 R SR TR A AE A DG, 3R BHAE ) 268 T X R A 1A I M SUIR A 2 5 4R R A B 2
FERRAR, X500 B A0 — 80 AAAE— P e IR 00 i i U S LRI (Liu et al., 2016). A4 % KR HIHF
FR, EEAEVERR SRR, 8 WISCIR AR RIS SMINSCIR A 7 3% 3G H AR5 4T A I8 AT,
X AT REAR AR — B el bR ) 00 B0 A A2 S A ) S e PR R £ i ¥ 3 U (Ballleine, 2005).
Ma 55 ANTESE AR 70 ALl b, SRR RN B T — 8 E5e, JRW T EM SR 2= T K
T B D00 26 (.5 -5 J B I T AH S AR R0 S I 4%, S5 A2 RIBAT THREM SC BT I 26, L S 5 22 B R )
BUIN A G 05 M 2 X 28 ) I 0E 15 L o 45 SR B, A I 288 Ui e R v, SR AR 400 T o 428 I 8% (1) 8T
50 AR RSO P 7 B AR P B SRR S IR AR DG, X — A R T HE Ui 2 2 R B o T T )3 s (9 o, A
FEFE AT U L AT RN ), L R RO AR R B AR AR R AT, B2 51 KT 2 5 AR L iR 2 IR
T S5ar NI —80 B MSCRAE S %A R RSN B E DM, S 5miatk2y)
FRM I B 3k % (Ma et al., 2019b).

UL R, I D 2 2 AT 175 R PN 4 Ui AR R 3 B 2 () Ve SRR, RN BRI | 1842 - 2 21 IR
BN LA KA 0428 1) B 5 22 A o X 74D s P88 17 |32 AR S A s (0 % 55, 2017). B, 7EWLS% 5l
A KRBT, EXTREAAHLG, P S N AR AR B % . HERE Ko i AMU AT A K.
BT B 8 A AR Bz 5t DA A i 5 35 2 B0 B0 3 I (Lei et al., 2020; Weinstein et al., 2017).

3.2. MLEIFR RIS X H B R H LRI R M 1%

JRIRE A TN 3 A DG ZR RN, A [ml i v (PR B A% AN 1AM SOIRAAR) ) 22 T K -P 2 v T E
PRI 22 4 SR ATl B iR A g, AT 0T T2 i AR B ok 10 28 B R0CR A B 24 B BURK (Hyman et all., 2006).
F b, WBIFMR. IWRPEFER, S5 LM AMLL, BUREE R 250t A 51 S 2 B EKP 3
MENRZ, XML ERREBURIRES , A1 G IR 52 51 28 G008 245 WA G 22 B BBURR M R R BRAIR . 45
R BUREE A FARAATE — A B IR RER AR, IR T R B, o A A AR B AT
R [l 4 1 P H (N B 32 4345 3l Bk = 3l J1 (Volkow et al., 2016).

5500 5 R A AL, TN i K IR P AN R 3 300 S8 T 1) 52 S R SR TG 3 2R 25 04, AT TDTIR:
FEVFRR G T TovE B AR, AR RIBIHL R G0 ST E 10 T RS 5 K 2 LS A ROB IR i R R L,
MG RO B AEBE E AR E . Lei 55 AR 22 B 5 T 1% 22 1155 (reward-related prediction-error task)
SRAR TE I 28 e R U R 5 B R R I SN, S b 45 44 o i alRn 42 44 fg e i 4k,
BORMATEL TN BL, 5k “EM” 5B ENE R RRKAEK, maeEXSR#NE, WA =
AR EESL . SRR, SR d Ayl T, bl i 7e 22 57 R 8% 1 22 /il X R I H
ElifE ) RPE (reward prediction error)(55, BEAREEA M EARAZ, ZEMIBERIH DL A MH AMU . H
AR PO AR LA AT A5 SR, I 28 3 R SR I A A SR Y B[] B 5 M DX e M T M R (Lei et al,
2020). JfREE x H 2 B AR R BURMEROURES, R RE oI I A 55 H 5 S50 E AT B £ R s A A A I
— AN NBIBRAE 2], T e A DA H 3 A8 Th SR A5 SR, B n s 97 52 0 B AR 0 R 55 . AR
R R RSMEAT S, TR T W 28 Ui xR i 2 5 30 a8 5% O Bo S AE I 8 (= A ) AR DG R A B ) (— 2
SEACYNAE SRR R N RIE I 2 5. 25K, IRk R Ae 51 S R e i) R, 1B
RN R T @R R T W EE . B TR S, Smx ek Ry, Barm - Bk
T REER IG5, 1M g A i) 2L 1D R B LE AR S IO o X e SRSCRR 17 IR 288 0 XK RS 5 X AN [R] S 2 11
LB UR AT RO, JRAEMER 2 I b 7R H 2 (e k) v T ) 202 8 (B ) s A = (Zhou
etal., 2021a).

DOI: 10.12677/ap.2024.147508 517 o3 2


https://doi.org/10.12677/ap.2024.147508

iR

3.3 ERMNMENMANER

ST X AR R TE B3 e e B R R T o, R 2 B0 A B TR, AP0 A T
W B 1) 225 5 2 S M AN X i xR A 56 28 2R 0 SR - 40 i 2 AT 68 fir B 3L F1 2 5 1 Dong 5 A
SEHG o S B SR BT AR AT IR AT IR R R SIMEAT 55, 30 23l R Ui R AN AR 5 R 2R 3R S B AT
%, WA ET P JE B LR T R R EER . SRR, WRER TR T B
B A (Dong et al., 2018a). JERHT LR R IR BPEAT S 4G R W, T Zott, B
WA BERIT DL R B #8 Ro H SE SR A0S s Wk, 53 MR i i A [ AN [ S 5, e
Wik [l 515 50c2 . BRI HEEER: TR AT S A6 b, B3R R b L PR R I H B R ) i
BiE(Dong et al., 2018a). 5 &, HActAHLL, BYEFEN R R BUIEMEI F k2 5, HEESCRkz
Sx it [B] HE A DSOS TE O, X LU RAE — B AR AR T AT 4 S L A ME T T B E Y R R A
FANIFIE R IN, TEL VR, {2 i 2H 4 X5 I X B 2 7 70 03 MO i 250 Pt G Y 3%
ZESs AR T VEREAR b, e e 5 6 12 DX I 0 ) B3 /N TRl R R e K, BRSBTS
(iR B B S 3 A O . IR B RERVFRERG R I, 53 2 PR 5% SR B 5 78 DO I X3 4 R I A 0 2 I 4 A
THMEMHATIESIRE /T, X AE1S Lot A 5 K & i xS (Dong et al., 2018b; Zhou et al., 2021b).

JERTA R A SO TR, 5 AL, ot TR G R, ELN 2 R B T U (Zhou et all,
2021b). T AT A BCRE FORFE FE [FRE R I T RORE R 22 5, D, FERETERORE R, B M T T e
SEAT AT A L AR O R B R (U R IR 35 ) 15 I, T e M DA A 2 ehn i AR 1 4 RS T K (Hardee et al,
2017) PILEUFARAE) KT DR v, DL R 53 1 B 55 v B v L9 ) i i, A4S 2 AR
XA RER . BHAT, RALRR NN, DXHZ ST 7B MERRER, X0k R
RAETHZ AR, WoNZE R T IR T B AL
4. Wig

W 28 i AR SR A A SR () — AN A e R R, SIS T T2 B SR . L ORSRRAE 2 0 X 2%
AR AR DRER R I e LV, T O 2R R 15 1 e B B/ 2 ) 4% T R R T T — N A A R H A 4
LR HUEE R, W SO i /D4, FLRTAH G DX o A EndE il Dh e R 2 ) . BT IX (VR
Tk R R [ R A A D) DA R K0 2 B A i (517 28 R T R 2 AR A DR R U, 5 5 R 2 A
(Gentile et al., 2017; Schettler et al., 2021; Yao et al., 2021). AW A HHHL R NMEES, BHTERITA
MTFTEYT, SR, BITHNKBREE RER G T IEE K, A S Besig s, e
BT (R [ I (Zhang et al., 2016a). X8RI, WRAT 972 0] BRI I A & IR oE & H 50
i AL BRI R 3 AR 1] R S DX 3 PR32 A 2 P D) 24 e AR 0 25 ) 98 SRR B2 B2 (Zhang et al., 2016a) . B %
Hy, BT RURE IR RN, BERFETE RS Z M BRT B, MRRFEEE. SRR
FETHIRVES, 0 AR BUORE A IR SR 5 A 7 2 it T B 35 B (Zhang et al., 2016b; Zhao et al., 2022).
AR T WA R # 2 2R R S R R, HEAT T 2 5 RS, B — e 3 f st s Lo —
Do, KRR K R S 2k R ARG UK, E AR E6 R AR T R AR PR, IR A A AT
H ORI R S ARAETENR b, KRBT 2R A 2 a6, Homs > W2 24045,
SR E ARG IR . i, A ORUERBR I TE R ZE S, AR AT T R T ST
LV R B Uit b R PR AR AR

EEASE R A2, WS A DI FOIE AN 785y, IR 2 0. Bk, 5 HARAT AR,
WL TR R ZFE, ANRIPES . AERE R0 SO R B 1) i 2 A TE 22 3, I D AH D AU R AF 7 Sk bk
i (Naetal., 2017). FLIR, A7 5 00 25 Y xR B & R S5 A A1 D RE AR AL N IR BF 7, oV X 2848 fk
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TR AR RERE B A AR 2, 285 %5 W0 226 il A U2 75 3 350 1 R 8 il X PR D RE SRR (5K 2%, 2012). 2, i
TR AR X R AR SR R B R [, T I R RO 2 R A R SN, RE N AT N
MR YEfp AR A SR I MR . A SCREET e R I 2R 3R S BN - BV BE D AR R A BJRe )2 W
SRR E L H K.

SE

TREWE, ARV, FISRZEE, YEPR(2017). 44U AR A -5 I DR SR AZ CE AR [F] AR 2 AL IS 27— —3E T MRI FiEdE. 4
PRI SE I RE, 25(8), 1327-1336.

8, A, 5 K(2019). ML RRFEIE 7 G R a S, OB, 27(1), 83-95.
http://doi.org/10.3724/SP.J.1042.2019.00083

gk T, WA, PRAEAE, WREH, kMEUT(2012). PHLEUERR ORI OIS RSN L. SR I A EEIR(F SR
/%), (5), 48-53.

Balleine, B. (2005). Neural Bases of Food-Seeking: Affect, Arousal and Reward in Corticostriatolimbic Circuits. Physiology
& Behavior, 86, 717-730. https://doi.org/10.1016/j.physbeh.2005.08.061

Berridge, K. C., & Robinson, T. E. (2016). Liking, Wanting, and the Incentive-Sensitization Theory of Addiction.
American Psychologist, 71, 670-679. https://doi.org/10.1037/amp0000059

Brand, M., Young, K. S., Laier, C., W6lfling, K., & Potenza, M. N. (2016). Integrating Psychological and Neurobiological
Considerations Regarding the Development and Maintenance of Specific Internet-Use Disorders: An Interaction of Per-
son-Affect-Cognition-Execution (I-PACE) Model. Neuroscience & Biobehavioral Reviews, 71, 252-266.
https://doi.org/10.1016/j.neubiorev.2016.08.033

Camchong, J., Stenger, A., & Fein, G. (2012). Resting-State Synchrony during Early Alcohol Abstinence Can Predict Sub-
sequent Relapse. Cerebral Cortex, 23, 2086-2099. https://doi.org/10.1093/cercor/bhs190

Carter, B. L., & Tiffany, S. T. (1999). Meta-Analysis of Cue-Reactivity in Addiction Research. Addiction, 94, 327-340.
https://doi.org/10.1046/j.1360-0443.1999.9433273.x

Chase, H. W., Eickhoff, S. B., Laird, A. R., & Hogarth, L. (2011). The Neural Basis of Drug Stimulus Processing and Crav-
ing: An Activation Likelihood Estimation Meta-Analysis. Biological Psychiatry, 70, 785-793.
https://doi.org/10.1016/j.biopsych.2011.05.025

Dong, G., Wang, L., Du, X., & Potenza, M. N. (2018a). Gender-Related Differences in Neural Responses to Gaming Cues
before and after Gaming: Implications for Gender-Specific Vulnerabilities to Internet Gaming Disorder. Social Cognitive
and Affective Neuroscience, 13, 1203-1214. https://doi.org/10.1093/scan/nsy084

Dong, G., Zheng, H., Liu, X., Wang, Y., Du, X., & Potenza, M. N. (2018b). Gender-Related Differences in Cue-Elicited
Cravings in Internet Gaming Disorder: The Effects of Deprivation. Journal of Behavioral Addictions, 7, 953-964.
https://doi.org/10.1556/2006.7.2018.118

Gentile, D. A., Bailey, K., Bavelier, D., Brockmyer, J. F., Cash, H., Coyne, S. M. et al. (2017). Internet Gaming Disorder in
Children and Adolescents. Pediatrics, 140, S81-S85. https://doi.org/10.1542/peds.2016-1758h

Hardee, J. E., Cope, L. M., Munier, E. C., Welsh, R. C., Zucker, R. A., & Heitzeg, M. M. (2017). Sex Differences in the De-
velopment of Emotion Circuitry in Adolescents at Risk for Substance Abuse: A Longitudinal fMRI Study. Social Cogni-
tive and Affective Neuroscience, 12, 965-975. https://doi.org/10.1093/scan/nsx021

Hyman, S. E., Malenka, R. C., & Nestler, E. J. (2006). Neural Mechanisms of Addiction: The Role of Reward-Related

Learning and Memory. Annual Review of Neuroscience, 29, 565-598.
https://doi.org/10.1146/annurev.neuro.29.051605.113009

Janes, A. C., Pizzagalli, D. A., Richardt, S., Frederick, B. d., Chuzi, S., Pachas, G. et al. (2010). Brain Reactivity to Smoking
Cues Prior to Smoking Cessation Predicts Ability to Maintain Tobacco Abstinence. Biological Psychiatry, 67, 722-729.
https://doi.org/10.1016/j.biopsych.2009.12.034

Jasinska, A. J., Stein, E. A., Kaiser, J., Naumer, M. J., & Yalachkov, Y. (2014). Factors Modulating Neural Reactivity to
Drug Cues in Addiction: A Survey of Human Neuroimaging Studies. Neuroscience & Biobehavioral Reviews, 38, 1-16.
https://doi.org/10.1016/j.neubiorev.2013.10.013

Keiflin, R., & Janak, P. H. (2015). Dopamine Prediction Errors in Reward Learning and Addiction: From Theory to Neural
Circuitry. Neuron, 88, 247-263. https://doi.org/10.1016/j.neuron.2015.08.037

Koob, G. F., & Volkow, N. D. (2016). Neurobiology of Addiction: A Neurocircuitry Analysis. The Lancet Psychiatry, 3,

DOI: 10.12677/ap.2024.147508 519 o3 2


https://doi.org/10.12677/ap.2024.147508
http://doi.org/10.3724/SP.J.1042.2019.00083
https://doi.org/10.1016/j.physbeh.2005.08.061
https://doi.org/10.1037/amp0000059
https://doi.org/10.1016/j.neubiorev.2016.08.033
https://doi.org/10.1093/cercor/bhs190
https://doi.org/10.1046/j.1360-0443.1999.9433273.x
https://doi.org/10.1016/j.biopsych.2011.05.025
https://doi.org/10.1093/scan/nsy084
https://doi.org/10.1556/2006.7.2018.118
https://doi.org/10.1542/peds.2016-1758h
https://doi.org/10.1093/scan/nsx021
https://doi.org/10.1146/annurev.neuro.29.051605.113009
https://doi.org/10.1016/j.biopsych.2009.12.034
https://doi.org/10.1016/j.neubiorev.2013.10.013
https://doi.org/10.1016/j.neuron.2015.08.037

iR

760-773. https://doi.org/10.1016/s2215-0366(16)00104-8

Lei, W., Liu, K., Chen, G., Tolomeo, S., Liu, C., Peng, Z. et al. (2020). Blunted Reward Prediction Error Signals in Internet
Gaming Disorder. Psychological Medicine, 52, 2124-2133. https://doi.org/10.1017/s003329172000402x

Liu, L., Yip, S. W,, Zhang, J., Wang, L., Shen, Z., Liu, B. et al. (2016). Activation of the Ventral and Dorsal Striatum during
Cue Reactivity in Internet Gaming Disorder. Addiction Biology, 22, 791-801. https://doi.org/10.1111/adb.12338

Ma, S., Worhunsky, P. D., Xu, J., Yip, S. W., Zhou, N., Zhang, J. et al. (2019). Alterations in Functional Networks during
Cue-Reactivity in Internet Gaming Disorder. Journal of Behavioral Addictions, 8, 277-287.
https://doi.org/10.1556/2006.8.2019.25

Na, E., Choi, I, Lee, T., Lee, H., Rho, M. J., Cho, H. et al. (2017). The Influence of Game Genre on Internet Gaming Dis-
order. Journal of Behavioral Addictions, 6, 248-255. https://doi.org/10.1556/2006.6.2017.033

Paulus, F. W., Ohmann, S., von Gontard, A., & Popow, C. (2018). Internet Gaming Disorder in Children and Adolescents: A
Systematic Review. Developmental Medicine & Child Neurology, 60, 645-659. https://doi.org/10.1111/dmcn.13754

Qin, K., Zhang, F., Chen, T., Li, L., Li, W., Suo, X. et al. (2020). Shared Gray Matter Alterations in Individuals with Diverse
Behavioral Addictions: A Voxel-Wise Meta-Analysis. Journal of Behavioral Addictions, 9, 44-57.
https://doi.org/10.1556/2006.2020.00006

Robinson, T. E., & Berridge, K. C. (2008). The Incentive Sensitization Theory of Addiction: Some Current Issues. Philo-
sophical Transactions of the Royal Society B: Biological Sciences, 363, 3137-3146. https://doi.org/10.1098/rsth.2008.0093

Saunders, J. B., Degenhardt, L., & Farrell, M. (2017). Excessive Gambling and Gaming: Addictive Disorders? The Lancet
Psychiatry, 4, 433-435. https://doi.org/10.1016/s2215-0366(17)30210-9

Schettler, L., Thomasius, R., & Paschke, K. (2021). Neural Correlates of Problematic Gaming in Adolescents: A Systematic
Review of Structural and Functional Magnetic Resonance Imaging Studies. Addiction Biology, 27, €13093.
https://doi.org/10.1111/adb.13093

Schultz, W. (2016). Dopamine Reward Prediction Error Coding. Dialogues in Clinical Neuroscience, 18, 23-32.
https://doi.org/10.31887/dcns.2016.18.1/wschultz

Schultz, W., Dayan, P., & Montague, P. R. (1997). A Neural Substrate of Prediction and Reward. Science, 275, 1593-1599.
https://doi.org/10.1126/science.275.5306.1593

Starcke, K., Antons, S., Trotzke, P., & Brand, M. (2018). Cue-Reactivity in Behavioral Addictions: A Meta-Analysis and
Methodological Considerations. Journal of Behavioral Addictions, 7, 227-238. https://doi.org/10.1556/2006.7.2018.39

van Rooij, A. J., Van Looy, J., & Billieux, J. (2016). Internet Gaming Disorder as a Formative Construct: Implications for
Conceptualization and Measurement. Psychiatry and Clinical Neurosciences, 71, 445-458.
https://doi.org/10.1111/pcn.12404

Volkow, N. D., Koob, G. F., & McLellan, A. T. (2016). Neurobiologic Advances from the Brain Disease Model of Addic-
tion. New England Journal of Medicine, 374, 363-371. https://doi.org/10.1056/nejmral511480

Wei, L., Zhang, S., Turel, O., Bechara, A., & He, Q. (2017). A Tripartite Neurocognitive Model of Internet Gaming Disorder.
Frontiers in Psychiatry, 8, Article 285. https://doi.org/10.3389/fpsyt.2017.00285

Weinstein, A., Livny, A., & Weizman, A. (2017). New Developments in Brain Research of Internet and Gaming Disorder.
Neuroscience & Biobehavioral Reviews, 75, 314-330. https://doi.org/10.1016/j.neubiorev.2017.01.040

Yao, Y., Zhang, J., Fang, X., Liu, L., & Potenza, M. N. (2021). Reward-Related Decision-Making Deficits in Internet Gam-
ing Disorder: A Systematic Review and Meta-analysis. Addiction, 117, 19-32. https://doi.org/10.1111/add.15518

Zhang, J., Yao, Y., Potenza, M. N., Xia, C., Lan, J.,, Liu, L. et al. (2016a). Effects of Craving Behavioral Intervention on Neural
Substrates of Cue-Induced Craving in Internet Gaming Disorder. Neurolmage: Clinical, 12, 591-599.
https://doi.org/10.1016/j.nicl.2016.09.004

Zhang, Y., Ndasauka, Y., Hou, J., Chen, J., Yang, L. z., Wang, Y. et al. (2016b). Cue-Induced Behavioral and Neural Changes
among Excessive Internet Gamers and Possible Application of Cue Exposure Therapy to Internet Gaming Disorder. Frontiers
in Psychology, 7, Article 675. https://doi.org/10.3389/fpsyg.2016.00675

Zhao, Q., Zhang, Y., Wang, M., Ren, J., Chen, Y., Chen, X. et al. (2022). Effects of Retrieval-Extinction Training on Internet
Gaming Disorder. Journal of Behavioral Addictions, 11, 49-62. https://doi.org/10.1556/2006.2022.00006

Zhou, W., Wang, M., Dong, H., Zhang, Z., Du, X., Potenza, M. N., & Dong, G. (2021a). Imbalanced Sensitivities to Primary

and Secondary Rewards in Internet Gaming Disorder. Journal of Behavioral Addictions, 10, 990-1004.
http://doi.org/10.1556/2006.2021.00072

Zhou, W., Zhang, Z., Yang, B., Zheng, H., Du, X., & Dong, G. (2021b). Sex Difference in Neural Responses to Gaming
Cues in Internet Gaming Disorder: Implications for Why Males Are More Vulnerable to Cue-Induced Cravings than Fe-
males. Neuroscience Letters, 760, Article ID: 136001. https://doi.org/10.1016/j.neulet.2021.136001

DOI: 10.12677/ap.2024.147508 520 LB A


https://doi.org/10.12677/ap.2024.147508
https://doi.org/10.1016/s2215-0366(16)00104-8
https://doi.org/10.1017/s003329172000402x
https://doi.org/10.1111/adb.12338
https://doi.org/10.1556/2006.8.2019.25
https://doi.org/10.1556/2006.6.2017.033
https://doi.org/10.1111/dmcn.13754
https://doi.org/10.1556/2006.2020.00006
https://doi.org/10.1098/rstb.2008.0093
https://doi.org/10.1016/s2215-0366(17)30210-9
https://doi.org/10.1111/adb.13093
https://doi.org/10.31887/dcns.2016.18.1/wschultz
https://doi.org/10.1126/science.275.5306.1593
https://doi.org/10.1556/2006.7.2018.39
https://doi.org/10.1111/pcn.12404
https://doi.org/10.1056/nejmra1511480
https://doi.org/10.3389/fpsyt.2017.00285
https://doi.org/10.1016/j.neubiorev.2017.01.040
https://doi.org/10.1111/add.15518
https://doi.org/10.1016/j.nicl.2016.09.004
https://doi.org/10.3389/fpsyg.2016.00675
https://doi.org/10.1556/2006.2022.00006
http://doi.org/10.1556/2006.2021.00072
https://doi.org/10.1016/j.neulet.2021.136001

	网络游戏成瘾者的线索反应性
	摘  要
	关键词
	Cue Reactivity in Internet Game Addicts
	Abstract
	Keywords
	1. 引言
	2. 成瘾性线索获得动机突显性的机制
	3. 网络游戏成瘾者的线索反应性
	3.1. 网络游戏成瘾者对游戏线索的大脑反应性
	3.2. 网络游戏成瘾者对日常奖赏线索的大脑反应性
	3.3. 线索反应性的性别差异

	4. 讨论
	参考文献

