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ARG HOR HHHE
(LA DI BE, J 250358)

# E RAAEA K (feedback-related negativity, FRN)AZ R A5 An T & 49 Jd w0, R 4, RIL T AMRT £ % 6940
Btk RIBSH MR RIEAAT Hy R, )RR A TAR 2 IR B AE X . A T 58 R AR (A2 4R),
R ARSI R BT 5K 49 FRN K@ 2238 K, AL RBHGR T BT, MR ARBAE L
AR B 0 FRN AL R IR B AR AR X 69+ F AR, AT A ABAMK F 7R AR 2| 5 ) 7 A AN 4K 40l 69 FRN
KPR G AN EEHAR T RBER G R 5L RBEm, RERAREE—FH ERBERR ER 48, B
BIBARALAZAE AR AT [R5 (o P AR . BR), BRI REZR L RBA XA, BT RBIRE G325 e
T AL 1E) AR

KEBIF  RARAR K RO, MR AR AT A R, SRALE T R HAH

SES  B84S

BORE, TR AR — B[R] Pl Sy 2 T THGEWEIE . TG R T #2 b, RS b B Bl
MR R AR TS A R B, Bl I PR O IR A U 2 AREE O R R R L
B2 22 AR AR ORI A i, AT R 3 ok 32 PRULEE FILCo B 10 e 55 K12 W DL Bl 8 1697 48
R p IR ) BB T 0 LA e i S 7 Ay WA R W AR SR bR, A B THE U S 4R
Tilt ) — 4LKS #o FE A (Leshner, 1997) . A& Y I X FR Yy 5y AL T A . D RE F VAL 45 T 1 T D) S
Sh R W PE 9 T (psychoactive  substances) T 4 i P& AR BRI O, i BAA A rIE T
(substance), FLHGPIAE . AN, KR, AT TR, EIRITRCR . S — i, KT AT
R W T . R, AR, BmERA NI S P AR R 2 — 8 TE Tk = %
JRUIRE ) BT B BV B A LR S ) S5 AR (Ahmed, WA A BEAEFE AR, ao T T A LS T ) 5 00 4,
2005), J 2k 1 S e ik 2 vk BRAE B SR ) o A ARARUE I T XS AT AN (Quandt, 2017),
TARIIEOL T, B2 PRt vl DU 4 1 31 PRI, 3 BURE A 2 U A AR A, H A B A
AT BT R TR 52 L RO S I R AR AR, et 2 BRI XU
PR T AW U B AT O R W AL & (Petry, TE o v A AR ST oY, BB AR OC 7138 (feedback-
2006), TR KT 1T MR P Z, Pl related negativity, FRN)#{ N H 055 RE1E N 1
P18 R A 2 A o T o 288 S e AR R I Z PO O BT ST . FRN AT B2 0538040 v 38 480K,
B AT AR L N A, G R RORS Al R A LT 22 5 U (Proudfit, 2015), 78 AU AH 5&
T NZRIAES B F (Kuss & Lopez-Fernandez, WEoE v B 2w 45 B8 N A E, B B ACh A
2016; Quandt, 2017; van Rooij et al., 2018), JE I RIS FE AR o A SO LA FRN F 58 BURE 19 IA

PRI BRI 50 18— [ 2 Bk =2 U0 174 2 R SR ZE AL 4 AF DG SCR AT A B, 3K T e D U
PEASARAE . XA TR T 29 77 I DR 52 B2k, B A MR FE R G E 5555 FRN B NTELR

1 piiESEHES

ks B A 2019-07-17

EEME: T, E-mail: jiashiwei82@126.com Jot(BAT D) 2% 25 45 i 4 o sl e 5k 30 4

959



960 O B R 2 it B

%28 %

Koob il Le Moal (2005)3A A~ A 497 5 1 /% 114
0 S T O RE R AR 2 DT T = A S R By
B il Bk, AR R IE R Ak S SR
LIRS TEZEEN. WK 1 PR, LT
Y B Y BT sk AT A T DL B s B B A
fivi 15 00 9 55 [X.(the ventral tegmental area, VTA),
P27 2 I i (dopamine, DA £ G XM, M
TS 2B A B 7 A < A AR 1 6 1 2% (Tkemoto
& Bonci, 2014), 7£IRAT N 5247 AR 2Z ] 57
AR RS, BRI ISR ALVE T,

FRNZ

S Tif

> ACC

VTA

ASHS

T P25 EL B B2

W R
BT sk, PN R RS S FRN R A
T U B A G R T I 2 B R G, 48 hn b o 1
%% 55 IX (the ventral tegmental area, VTA)"H £ ELIZ #1470
iz, {fFTHIA [F (anterior cingulate cortex, ACC) AR bRt
(nucleus accumben, NAc)H1Z 5 Jfic K P38 i ™ A Mgk, aff
SR AR, (R i FRN 2R3
F—J7 T, SR URAT 9 R S YE
HNE S T KRR —FfEoL e, FiE
SR R 5, A A S W o Sl P )
g U 5 T3 AR IR B B W) 0 AR, B
LR 32 DG A7 G B BES 11 % FCI6 40 ot 1) £ s
B P25 1K P 1 99K R B, Bl R 3 N 1 e Bk
AR PG R RPN 5 T U
J5t 24 BRAE FHAH RO AE AR, BIHOBOIR 2, 38 A4~ 14
BT SO BT LA Bk 4 NS 3 1 T DR A IR
(Koob, 2013), X & MimElmfsRibEH . 75—
T O, I ITIA ko) S0P 1 2 109 306 a2 A 1
15 FH RSRE 9 5 11%) B 22 )5 [l (Baker, Piper, McCarthy,
Majeskie, & Fiore, 2004), UN<H 5 H = L5 G071
RUA R ER AR WEACF- 1 Hh i DA RGEE K
JEE g B P VS AE A W A o K A 2 TR A A A
FRYGUIRTTHAR, 5 B AN T 4 BRI ) HOR 4k 45 2 B
RGMIER K. BABEY PSS 5, o
JEAT IR 28 2 AT R 080 1T AMER T i1 2% DA il
B 2R 192 5 {5 5 (Blum et al., 2000), 3% A 4

T, SURATE BURAT N R O B B AR

EESRAGA BRI SRR, MR 2
FR G R T B e, SRRT BURE
A B = A3 PR B Al (incentive motivation), Y
X OO N A R R | P S B ¥ S A
WL T M A AL R R R R I e, RD
BB PR RS B T, LR RS
S5 R RN T R B 0, (AR AN AT SRR T B
FHRZR R M BUBMER N, [T REAR T X 3 48225
1 048U (Robinson & Berridge, 1993), %S
WAFE] TS MR R 3R BN, AR5 R AU
AERAFAE S H R0 TAR, A& XT3 ey
Jo B AR P [ I (Nestor, Hester, & Garavan,
2010), Jin T4 48 5 B B0 22 5 i AR Ak 1 SRR
T B#&(Goldstein et al., 2007; Goldstein et al., 2008),
[F] Fsp %o 461 2% A5 45 )2 Iy 3R £l (Redish, Jensen, & Johnson,
2008).

2 FRN 5 E &%

S A S S, SRR R B 0 (feedback
negativity, FN) . & 15 4% i= 40 3¢ 1 i (feedback
error-related negativity, fERN), %5 1E# (reward
positivity, RewP)%¥ (Baker, Wood, & Holroyd, 2016;
Fein & Chang, 2008; Parvaz, et al., 2015), FRN J&
SRR B 250~300 ms B[] 7 1104 HELAY
Gy, SR IE R A A i) FRN. FRN
T B AT ARG PRk B o IR S IR AR T
FEA I FRN Y M6 A B 28 A 5002 T T4 ol
(anterior cingulate cortex, ACC)FffiL (Gehring &
Willoughby, 2002; Miltner, Braun, & Coles, 1997;
ZPLEH, 2208, 2241, 2018; 25, ZE41,2008). %X
PEGETTH R, FRN R IE SR A5 5% 1R 1 19 22
SR T BUE (Krigolson, 2018), 7R W57 H#E LU
IE R AR B PR 2R AR 9 ERP 83 AR AR
(Lole, Gonsalvez, & Barry, 2015), —JiAh FRN
BT AR XS S5 235 R A Al oL BRI xR o I
Fo U BT R BN I R s s R A Y
Jin CREPE <4 I 1 — ok (Yeung & Sanfey,
2004; Hajcak, Moser, Holroyd, & Simons, 2006),
B AIBFFEE A FRN BT A X 601 S A5 g o
TR BEEBIIIRA, B9 E B KB FRN
ZNE Y SN PIE S ¢ IR EX PS4 0]
Jil I (Proudfit, 2015; Holroyd, Pakzad-Vaezi, &
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Krigolson, 2008; Cockburn, & Holroyd, 2018),

E FRNAWFFE UL BT 58 9 2 1] BRI A
% . BB E AL 5 . ROIRBLK AT 55
(balloon analogue risk task, BART) ., HE% Jx 24 >]
R4 TR IE R A 45 5 (He et al., 2017; Hixson,
Burkhouse, Gorka, & Klumpp, 2019; Morie, de Sanctis,
Garavan, & Foxe, 2016; Torres et al., 2013; Yau,
Potenza, Mayes, & Crowley, 2015), £ & FE i)
WEFEH LA b 2% B e 55 0 Al s U 2, iR 5
REF AWM Y B @ 5. b
Joa By o 2 A Y L TR (9% Ak 38 e R A o —— A
(Baker et al., 2017); @5 509 0 515581 FRN
ot —%k, FEff 448 (Kamarajan et al., 2010;
Potts, Bloom, Evans, & Drobes, 2014), [ ~4:%k
B Ry — b AR F TR G 3 AL ) XA [RLAR 25 8 A Aok
YA B REUE € R B, H TR 5 T,
STt )5 E

& T FRN W ELS AR RS, H Hi oA 2 ) iy
oAk 2% 2 S (the reinforcement learing theory, RL;
Holroyd & Coles, 2002), #k#iofk24 > g, FRN
P B W4 1R (5 5 (reward prediction error,
RPE). FRN 55 B s e 1T R 50 R IhE R
P REIPRE D E AR ML, FEW R
INTRTHAN . b T U . b BT
LN B4 T fiE(Haber & Knutson, 2010), FRN
R AR IR ACC, E ) VTA 1 2 B RESUH X
Z—, TENFEM =T 3 547 Wl b % i
fE F (Peoples, 2002; Li, Peng, Li, & Holroyd,
2018) AR50 k2% 2] #HiE (Holroyd & Coles, 2002),
2 A A T SRR U5 46 R L T 45 R 22
VTA #4512 ACC 2 LR B>, X ACC
A0 D) REILSS, ACC 22 RAMHPIRA, hithid s
E () ERP 53 BRI FRN . 254440 T 49 52 B S 15t
PLF IR EE SR, WS M IELF A . ACC il 2
L B 38 s pdi > (B) RPE {55, b MkmfT
R LIGE SR IR ARSI U BT P A T B VTA
N 2 8 e i 22 0 2% Ay M A A S KL, FERE S
RPE {550, 52 ik 2 U RE i 22 T80
1 ACC LR AT S s, MR R AT Ry ik
MU R B0, e 28 1) LA o fet D Ol v 10 47
A (Peoples, 2002), &R E KA NGRS
H—28, WoRIUENMAR ACC SEEFEMAMLL,
IR KT RAR R BT LR A g AR X

(Bolla et al., 2004; Bjork, Momenan, Smith, & Hommer,
2008),

3 ¥IEAES FRN

Wy T R T R B A R A B0 )
iR B A E T BENUAE, ZKOERZ—
PR TR BN, CFRETFR LR
Wy T IR AT R ) BT SR SR R R B R
=AU M (Robinson & Berridge, 1993), [EAfHA
AR T W A PR X 3 58 1 SR 22 5 0 LA
TEI e (Nestor et al., 2010; PEWLFE 1), AHF
FEINN BLRE) T T 30T SRR S 45
INEARE R, X S AR X S ik e SOAE 4 455 1 1
B BB B AT b R 2 T E AR A (Koob,
2013).

31 SBEYREXNFEML

WFTSCATIR, BT U B K i sk 31
TREAEH, BUEMNEX BB T R LR G
JE AR o T FRIN 2 A0 T2 5% 158 B3R A,
IR A0 T SRR ) BT LY T 3 2 W ) IR TR
) o AR T SO IR K FRN, 7 —TIAfF 5%
T g3 ) LA R R 4 R A S B, e B AE R
A, MR AT 5 & 1) FRN I IR i 25 K
TEEAMHT, RPIE PR H &5
#r {8 (Baker et al., 2016).

T BE JG — WU L R 2 B sE v, ST
IR AR, WFFE A R P TR 52 28 P R (repetitive
transcranial magnetic stimulation, rTMS)X} ik R
W RSN AR AT T30, B4 5 4 BT R
NS A B (4 R Y BRI B A
X BSR40 Jo () B SR S 3 7 R S T 2%
T X 22 1 A AT & 0 B2 BT (dorsal  lateral
prefrontal cortex, DLPFC)jifi il %5 M0l %, 784
B AEAT T X DLPFC il i il o4 0 38 o &5 5 %
PR BRI FRN AR e A 30 %%, B4k
TRAE N LR B R B 44 T 5 R BRI FRN,
W] BUIRE A A R 45 B I 2 B SR B A A B R T
R ) 22 B AN (B U AR N T R o 2 A 9 LTI T s
P B I R T AR RIBE 72 FRN A 2 {AB, H—
SR M T HUS A RELEE 2 e 28 A HE A5 AH L, FRN
AT LA R B ey 7 80CR, TE BRI USR5
YT LR A A BRI #(Baker et al., 2017).

BB R Tk Wk S R A ST A AN 2 48
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Fz1 MEFERRS FRN XM R

BRI BB AT R N 2EibriE/ TR SHAT 55 FRN
Baker et al., 2011 Pol. WK 18 ASSIST IaE W |
Baker et al., 2016 Pol. WK 195 ASSIST % 19 e 4 C7/ I
Baker, Wood, & Holroyd, 2016 Pol. WikR 12 ASSIST W 1 BRI 1
Baker et al., 2017 SR RIAZR 20 FTND W R T
Fein et al., 2008 WG i P 22 DSM-IV BART Hms sy |
Franken et al., 2010 kG EH 47 QFV-1 RPT ey 1
Hixson et al., 2019 g I R 15 DSM-IV GRT EwEEY 1
Kamarajan et al., 2010 TR I R 40 DSM-IV it 1 T2y |
Morie et al., 2016 CIR S| e B 23 DSM-IV PRHERNAES WY |
Muiioz et al., 2012 A WIEAR 32 FTND AL 55 B 1
Parvaz et al., 2015 AR 3 (7R 50 I R ViR [ME5 Wams sy |
Potts et al., 2014 SR WK 22 DSM-IV RPT sy 1
Soder et al., 2019 kG EH 85 DDQ-R RPT, BART Ly |
Wei et al., 2018 ARG IR 21 DSM-V It 1 Tmsy 1
(ool
Hewig et al., 2010 I (7R 20 DSM-IV BT WY T
He et al., 2017 e WK 16 Il PR iRk i Hms sy |
Lole et al., 2015 i e WK 16 PGSI W sy |
Lietal., 2019 [BES i R 34 DSM-V s s |
Oberg et al., 2011 g 18 WK 15 CPGI IGT L@y 1
Torres et al., 2013 it I AR 21 DSM-IV 2] Fm sy |
Ulrich et al., 2018 it WK 20 DSM-IV It 1 Tm sy |
Yau et al., 2015 ZES WK 39 Il R iR BART Hm sy |

e N SCERBREL Pol.: (Polysubstance)Z Fit BRa ) B I A (8 FH (WP RS . KJRRS5); ASSIST: (the Alcohol, Smoking and
Substance Involvement Screening Test){FiAE . 1 5 ASRAY) B JH Ar 7] 5 *: 40 & AT 45 09280 T BT 55); | : FRN
59; 1: FRN #43%; FTND: (the Fagerstrom Test for Nicotine Dependence)i#& 4% I8 JE iy T #K#i [nl #; QFV-I: (Quantity
Frequency Variability Index )B4 fii F] & —3 K35 %L; RPT: (Reward Prediction Task)% ¥ Hil]{T: % ; GRT: (Guessing Reward Task)
B Ff5 4T 55 ; DDQ-R: (the Daily Drinking Questionnaire Revised) H & 1% [1] #; PGSI: (the Problem Gambling Severity Index)
[ {8 T HE #5; IGT: (Towa Gambling Task)Z fif 421 84T %5 ; CPGI: (the Canadian Problem Gambling Index )il %= A [A) #5 it i 45

i B b S BT, TR 2 — T T A
TR 00 2 IR o A ) T AR, BT 3 T
56 K T AL VR T, 4 8l 1A 25 TR U o fill
P o T st Ak BT DR 285 P AR 2 %ok ko ) S 1)
SRFESE W, IR R AR T 5% il s )
BRSO, A TIEsR T2 shbl. A5
FRN SHFRFRRER TAIBRRZST, A A Tk 4
Jo A A BRI A o IS TR R R 8 /N
NN BERE AR &, DAL Sy bR 2, I LUK B4R
B A E BT 1 A 2 ) R A SR I ol

1155, 455 & B W0 6 TR TR 25 A0 3R i W7tk
BT RHARE LI EREE R, HAEMBARET
FH R A 6 000 4075 & B9 FRN 28 K TR bR 24
T, Huial i E 0 R S FRN PR /N 3
1EAH & (Mufioz, Anllo-Vento, del Carmen Fernandez,
Montoya, & Vila, 2012) . 7% 53 2 B 7 39 1] 4~ 14
X} IR 5T R E N TAR AR B O .
32 5LEREMEXNFEML

Wy T R R B I A R R R R
FIN T AL, R 258t 6 U A AT H 28
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LB AN TR AR S o El A Py
TR T TR A SR B | S Ml oA 2 B R e
MINBE R AEBUE, RIMZ—WRN ARE YN
UM K (Robinson, & Berridge, 1993; Nestor et
al., 2010), FRN fEy—7Flt ERP W53 %F T X fi A8 £k,
ARG A BIFTE R WA 2R 18— 3 P fel P e
W 5T (AP RS ) BIVAT 36 J7E AN T4 Bk B 5t I FRN Y
55 (Nelson, Patrick, Collins, Lang, & Bernat, 2011;
Euser, van Meel, Snelleman, & Franken, 2011), &
2285k — A B U HARSR AT LA 4E 3 A
Y Al A FRN U655 A9 32 (Howse, Hassall,
Williams, Hajcak, & Krigolson, 2018), Kamarajan
S5 (2010)7E — T 5 o L) 43 BRAE g 22 B L E 300
JICRE AR RS B ZH AT W AT 55, R B
T AR FRN W80, RIX G R
TRURPERRAR . o) A BIF T T AT 5545 0 T 26
2SR, BRI BT R 2H W 4 e BT I Y
FRN J¥% % i 2 /N T4} #R 40 (Baker et al., 2016), A
FFEE o A 4827 T AT 55 i — 20 R B BT R Bt
W VAR SE R Y, RRAE S B S 5t v 2 )
URE 13248, Mk HL AR bR B 55 /L ) FRN (Baker,
Stockwell, Barnes, & Holroyd, 2011), .44 4~ 7
SRS L AR —5(Bodkyn & Holroyd, 2019;
Torres et al., 2013), %40 Torres 55 (2013)fifi FHEZR
Bl 2 2 AT 55 25 48] R IR BURE A PR T |l S 5 46

YRS 1 S5 B L TR bR, R BV AT R RO AL
TN E R B Y FRN SEY 3 08N T 4556 41,
(EPIE SrtI KTE i/ S

SR, AT BEIE TA Ay JICJR o B> 4 X 2 8¢

W5 U I AN SR Ik, T, RECMALL
PREIAT Sy (U PR ) W A2 G T oK, A
B W AE I AE AR IR, SIS
(Baler & Volkow, 2006), 5 ILX} R, A& L5 %
U ST U VR AE N T4 R S 15 I FRN g 35 444 5
(Franken, van den Berg, & van Strien, 2010; Potts et
al., 2014; Hixson et al., 2019; Wei et al., 2018), Wei
S5 N (201 8) L FY 5 24 1 gl 2L 70 £t B T B 2 LA
B BB RAT R B TR 5, R RN
Jie G4 FRN 22 S W 25 19 5 5 2L,
Potts 55 (2014) % B IHi Xt 4 42 B A o R 2 L
T XS BRZH 7 A T ORI FRN, WA BIF 58 18 B
TR 4 B A5 A A B IO U © Franken 45
(2010) %5 %8 T 4 B B MU 5 WA 1 FH R ]

MORR, RIS IR &8 F
5 & 1 FRN JE IR A/ 35 1A, TR (0 F AR
s, FRN M IRER . Ry syma 4 o i
2OTENIAB BAE I TAT M Em RS, e T4
AT R BAT R U, RIS T 4 kR FRN
P MRS K . Hixson % A (2019)FHF 5T HE 5 & BLIE
IR 5 S 2 B P Ak MG Bl R AR A AR 4 4k
WE UM, R FRN H58

LR Z U IR — B4 R, TR
T [E A 52 85 S RS R AN R] o A B9 5E
AT YR I T RGN A, R
1 FH A0 BE 4 5 J5 (Baker et al., 2017; Kamarajan et
al., 2010), #&2 HA R AUEY) BUS (Nelson
etal., 2011; Euser et al., 2011), K5 RGN 4 k%
H IR B UIRPEREAR, FEUNEA] FRN T/
A WG X B8 1Y 5 K] (Franken et al., 2010;
Potts et al., 2014), JuHIZEFFLE b gl P AKE BA5
W HFORACE = A, S,
TURME R R, FRN IRE R, Sl mEZHY
B AT o Z T A BIESE h oR REAR AT b X 433X PR
PO, P2 TR, FrR BT FRN OB
A—H1E o o

HHT R A2 5 K B — A~ 3808 b TE vk [l ik
PR T BT, Dok 4 S 19 B 5t i T = R K A 4 o
WS B 5 A S 1 ) T 0 A ) B Sk
[H% . Fein Fl Chang (2008)% JLiP5H5 mia A 1Y
FRN Jdi/)N 55 FLIRORS 6 FH 09 5 sk B U AE G, R B
YRR FT BEAETE S — e S RN R, h
THRST FRN 1Y 53 B2 5 T DLt A%, BF9E A
R AL EE ELAT UG B2 19 7 A A 5 o 4
AT A BBF 5T, &P AN T4 R S A
FRN J} A% 3% 7% 5 (Buser et al., 2013; Morie et
al,, 2018), HH TR KREX L RBEHEY
Ja RIERI W, iR EAR, A5
LT R Y A BB AR AT TR R, fE— TR
N T MBS E R L R BURE R RUEIT N Z
FOC R, BFR B S G s % 22 I I s i)y IR
AIXF 196 £ 8K 10 W) B HI7KF- . FRN 1 DA #H
KEEH(DRD4-521T)#E 47430, & B FRN [l 2
KA ACC 7E DA MG EE R 5 1lkadT A 2 [] i 2
T < [a] F A" (Intermediate Phenotype) i) /F F
(Baker, Stockwell, Barnes, Haesevoets, & Holroyd,
2016), AR WIFXERR T DA HURME S5 W9k H
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ZEIFKEFR, ZH DA W USRI T 20
PR AT, IEEREE FRN IR A58/ . =9
DA RS0 = U 1T B = (0 A4 K R R T R
JEE 1Y 5 B Il & (Soder, Webber, Bornovalova,
Park, & Potts, 2019). HBIRBFFEH AT T —LE4RR,
SRR B RS GBI T AR S B 2 K Y
UG5 R SR W B AR ) B T R
XA (A A 75 B A B XS

4 1TAMMRES FRN

SRR Lk, A7 S U s AR 8 B AU
T A7 R o A A R T M A B A R R, XA
AT R R T R AR i OB . T
AT R RN AL T TR . I O T
YRR | M R 202 B e 4 (Petry, 2006), 3B
[E] ¥ 19 2% 2> (American Psychiatric Association)
S S M O ERH2 W 550 T ) (The fifth
edition of the Diagnostic and Statistical Manual of
Mental Disorders, DSM-5)" i AEH) i iiE /28 T~
SUAT W T P — 30, T S T X 4% e D) 8% it AR ok
& . UiE Xk B, H AT 458 1 S 48— (Quandt,
2017). HAAT Ry UG BB ST W Ry A T, Rt 3
W —1i s L METEIZ SN E Y FRN BRI 55,
e ZZ 3G DA B INTE, X0z sh i
BB ST 04 J3 78 (Walsh et al., 2019), 1 T M % &,
a0 Tl A2 B T 2 e T, AR A 95X e
FUREAT A ST 5T .
4.1 MEEE

FE LA FRN i fL 48 7 1) 1 2 BUOREDE 58, fiff
AR50 5 R 45 530 5 0 B SO i s 28, &
H 00 4% F8C g0 A AR ZE N T4 R BB FRIN i)y, %t
F AR B0 ) BURPE AR (Yau et al., 2015; He et
al., 2017; Li et al., 2019), Yau 55 A (2015)11 ™% B
a0 A R AT DA 3 A T BRI RURS:
1155 (BART), 2558 & BUHT# A EREEIE AR R G
75K B9 FRN 38 /NT X R4, RN ARKH
I B 2 BB PE R % He 45 AN (2017)A1 Li %6 A
(2019) B X 2581, 359 R FH 167 B0 AT 55 0 AAS
[ B30 1 4 AR Ry S, 45 R ARG T 5T R
4, W4 RG24 TE 4 AR IS 175 & 1Y) FRN LS .
TE_LIRAFIT A AT R 2 10 W 258 FF R — B, IR
AT 55 AF 5% v 08 28 1) 0 455 1t i LA XU e 5
fRds, A BART 1155 H IR J B0 ) 4% il g o it

AR R JR R B0 FE T BART {£45 ik
A I PR AT 1 1 B (Yau et al., 2015), #iA
IR B 4 ORI RIZ WibR o, ASRTT R 2 R R
FIHE MR R )22 5, R RAT FRN X — il
P 8 s 2 7 [ 24 SR 1) T SR Ut T A I A
bR

A I E AR T M U, AR SR
WAL R 22 AR K . P4 B SR AR TR SOk 55
N il 3 0 — Rl eg e, TG G A B AR SR
B0 5 BORE AN 197 A 4 318 (Carbonell, 2017)., FRN
55 2% BURE B A DGR R AE — B TR R BT T
1w, LA AR RS T i B D9 (He et
al., 2017; Li et al., 2019)F132 E & 49k (Yau et
al., 2015)AY M4 a5 FRN S5, 4508 5153
T —8hE, BRMAIN T AR KW FRN %
5o W 45 1008 5 W) B R AE L, B R WA
AEBIEERE, RIHK DA ZE RS MINHERIE .
4.2 TEERE

56 T I8 18 U (9 FRN R 55 1 45 0 o e ) 1
DAL, [R] A7 A B0 R %o 53 2 84 ) SR v
5 TR B P G PR o 3 0 — TR 5T & B
T BSORE 20 7 AT 2 AT 55 Can 4 R 0 4 55 ) e
SRR R K FRN 08 W% /D T 8 A
(Ulrich & Hewig, 2018), 5IAHEL, 785 —HiXF
W TR P F 5 v, L U TR S R 2 R I 2
3 PAT I EAT 55, 245 5 & DR TR Al gRe 41 v
FUB 45 S5 ) FRN 8.2 28 /MLole et al., 2015),
AIFSE 2 N a1 A I T AR ACC &
0 A0 D RE A ZEEL, AN T4 R AT K B Rk
PET . MRIESRAL R > B, W AR A R 55 1k
# FRN L3R T s lilf DA &4t RPE 5 5 KM,
iy A e Y

SR, WA MFFRARF RN — AR, kI
o8 o T S B () SRR B 90 n 5 4 o 4H A
Ll O T g0 2 8 3 A PIAT 22 i A2 I 1A 55
FRN MR IEA RN, MK, R0
R & T #21i 4H (Oberg, Christie, & Tata, 2011),
Hewig 45 (2010)t % 3 194 B gea 1 3 7 22 3% s i
JG 15 & B FRN R FHEHI4 . i 3R A FRN
FWI IS SE R PN DA R GEAENN TRV 5
A S 6 BR, AEAE Al R IR A R B (B, R OEAR
D b A R T TR R R 1 BB R —— b Bl 1
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Feedback-related negativity and addiction

CHEN Lele; HUANG Rong; JIA Shiwei
(School of Psychology, Shandong Normal University, Jinan 250358, China)

Abstract: Feedback-related negativity (FRN) refers to the electroencephalogram component induced by
feedback processing which reflects the individual's sensitivity to reward. Addiction can be broadly classified
into substance addiction and behavior addiction. Both types of addicted individuals show pathological
patterns in feedback processing. Comparing with the ordinary feedback (such as money), the FRN amplitude
induced by feedback of addiction substance significantly increased in individuals with substance addiction.
In the control study with non-addicted subjects, substance addicts also showed abnormal patterns relating to
addiction when processing monetary feedback stimuli. Similar FRN irregularities were also observed in
individuals with behavioral addiction. However, the classification of addiction disorders in most previous
studies is not specific enough, and the characteristics of different subtypes of addiction disorders should be
further taken into consideration in future studies. Moreover, addicted individuals are often accompanied by
other mental disorders (such as depression, anxiety). Further studies should distinguish the influences of
comorbid factors and reveal the unique reward processing mechanisms underlying addiction.

Key words: feedback-related negativity; substance addiction; behavioral addiction; reinforcement learning;

reward mechanism





