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: The memory retrieval-extinction procedure has been

developed in late 1960s by employing the animal models
(Lewis, 1969, 1976, 1979). Retrieving a consolidated memory
(e.g., remembering an event of drug administration) can
return this inactive memory into an active state. During
this phase of active state, that may last about 6 hours (a
reconsolidation window), this memory is unstable and may be
altered, for example to incorporate new information and/or
alter its original contents. This phenomenon was initially
termed “cue-dependent amnesia” (Lewis, 1969) and only
later was referred to as “reconsolidation” (Przybyslawski
& Sara, 1997; Spear, 1973). The memory retrieval-extinction
procedure has been applied in fear memory and recently drug
memory. In the current study, we aim to whether this
procedure can be applied to the patients of smoking
cessation clinic.We aim to apply the retrieval-extinction
procedure to the clinically-diagnosed patients in cessation
clinic. We expect that the explicit and implicit
motivations of addictive behaviors can be reduced through
the application of procedure. Further, we examine the
neural correlates of this procedure.

retrieval-extinction, implicit, explicit, brain imaging,
smoking cessation
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The memory retrieval-extinction procedure has been developed in late 1960s by employing the animal
models (Lewis, 1969, 1976, 1979). Retrieving a consolidated memory (e.g., remembering an event of drug
administration) can return this inactive memory into an active state. During this phase of active state, that
may last about 6 hours (a reconsolidation window), this memory is unstable and may be altered, for example
to incorporate new information and/or alter its original contents. This phenomenon was initially termed
“cue-dependent amnesia” (Lewis, 1969) and only later was referred to as “reconsolidation” (Przybyslawski
& Sara, 1997; Spear, 1973). The memory retrieval-extinction procedure has been applied in fear memory and
recently drug memory. In the current study, we aim to whether this procedure can be applied to the patients
of smoking cessation clinic.We aim to apply the retrieval-extinction procedure to the clinically-diagnosed
patients in cessation clinic. We expect that the explicit and implicit motivations of addictive behaviors can be
reduced through the application of procedure. Further, we examine the neural correlates of this procedure.

Key words: retrieval-extinction, implicit, explicit, brain imaging, smoking cessation



TR R B R ERF(2018)f5 M - REEGEEFE/DIER 2 8 7,000 ASET - ¥l A ~ REEDLK
HEEGE 2 - B20VE PRl e 2B a8 T HY E ZE5E A (Valentine & Sofuoglu, 2018) -
RIS R EREE " B ARG T R ) (V&R (2017) - £ RE 86 4 9 Ay T AFRIHNE , Bt
K BT LER AL ERET 85 AR 55.19%[% 2 IR 106 1Y 26.4% - [EiEaE 30% » HURE]
EAEREZEAE A Z VARG 2 B - ZREE#E WHO NCD 2020 i NFYIRFAR[E 2 14% - {5H —ELrERE -
FAERGFE LA 22/« AR - SeIBHVFEHL- B FRIE T (The memory retrieval-extinction procedure)
R R TERE MR ETE A PRIAR » PR EEYINE R DR AR 38 2 H 78 I3 FEEY) 7 % (Everitt &
Robbins, 2016; Exton-McGuinness & Milton, 2018; Mishra & Gazzaley, 2016; Xue et al., 2012) - iwiFE A RS
1T RS KR - B FEFR 5= (dual-process models) Rl By R RERE AR LR T R Y RAY » [AIIE » ABH5E
HIBHZE H HY 5 (R AR - PRAR Fr S 0 Y S MR A B N S S R s 28 -

ERATHE AN

100 Z4EFij Muller i Pilzecker(1900)f2 H T B eC B AVIE EA%EY (consolidation model) » 58 A0 (B i
REAE VAR 4RI (encoding) A & 2 FATRIE » TREIA Z) 2 B HHEAVIRGS - (HES R EIHVHERS SRk
WHEENRE - B2 T8 o h—Hiw T8 7 5 FERINECEAYIASE )75 (McGaugh, 2000) © T 45Kt
— IR~z 2 7 PkEK(Nader & Einarsson, 2010) - ERIFYNZERETR - & EAIVECIEZ &L (activate)
5 REIECIE SRR E AR A TR EAYIRRE (Brunet et al., 2018) » [ — A FEIEAVIRRE AT 4745 6 /NI -
TH By EE[E ERF 25 (reconsolidation window)(Cahill, Wood, Everitt, & Milton, 2018; Duvarci & Nader,
2004; Nader, Schafe, & Le Doux, 2000; Walker & Stickgold, 2006) - iZEXHARS » [FEAHYECELS B E LAY
ARE > ATREMN 5 ~ HTSHEEEQ. L. Lee, Nader, & Schiller, 2017; McGaugh, 2000) - Zirracisay =] 2814
BAEWEIER - 55— (EHZECEREE{L(memory reactivation) n] FHEEECRAVIRE § 55— THAIZIRED
&2 AT 5 ¥ (updating) (Hardt, 2010) » JRE[FFEN LHARTEE AL TS0 iR EC (amend) 2 ELAZ (disrupt) Ay e
(Lane, Ryan, Nadel, & Greenberg, 2015) -

B FRorEU B EA AT A ARE Lewis(1969)F2 M 1 — (& F[El{ L {E% (reconsolidation hypothesis) » 3
Ry ] FER[EAE (recall) i [EASCIRUVE(L - #EMER I EEBCARENREE > WAH " FEML , ERE
ERTRERVEC IR R O RREEAIRRE - B " FEML ) aUBFTHRsT - 12A =g 2R © (1) JE{k
& O IE R AR AR R (cue) 5 (2) #RFEFRE AR IEIE(L 2 1% T 5 (3) RFFRATHEN LIFH g B
A7 T (Lewis, 1969, 1976, 1979) -

g Pl =T AT OB EN LT - A= — 2 EEEE L - BalReE b
% (EHEDESRINHIER R R E TR A E O & (B A ROt FH B s iR E LAY AR -
AL ZE R AY H 7Y (Dudai, 2004; Misanin, Miller, & Lewis, 1968) - & /2 i 1EEA Y sC B FH LAY
S IV B EHFER ZETEEVIATT S Q. L. Lee, Everitt, & Thomas, 2004) - (RIEERN A 7 ]
R NHE - it DA NIEZ 58 - 55—T#AIlE Monfils, Cowansage, Klann & LeDoux(2009) &&= (FF
) Fet b REC B EY LB T RS R &S e iV IEEEY 1 A — T SO IRAVEREL- HBRAE P (memory
retrieval-extinction procedure) ; ( DA RS2 SERTERE )  (FEERAYIER £ » FEE- MR R p Tt
& T BB R ZVERVECTR (I - PTSD) » Atk /48 2&(Monfils et al., 2009; Schiller et al., 2010) -
BT RVERCHR - FRHHERIE P NI AR TR S IR 2 $e 81T fy(Xue et al., 2012) -

B ECEEIRAYBSE - {EBERECE (episodic memory) 5T - fEi#2 30 FEHVIHITHDT - & (I TR
HGEERHR AR - E 22 an e NE s - g st s 2B A R fE (Schiller & Phelps, 2011) - 40
A AL Bt Loftus, Miller B Burns (1978)i5%T - 45 2 BAEE— 2 FIRHINAL E1 8111 2 (stop) = FE(yield) |
SRR AR BN AV LG R 1% 0 A MFTIERRS - BN E GRS SRR E (51
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WHET "F ) EE RS - ERIEHERAE TF ) SOREREEE ) » BFFeaEREETH - KEb
TS B ERE R E AN AR ENYIFETE T - 280 FEELEC RSB (Phelps & LeDoux, 2005) Kz F &
(Jin, Lu, Yang, Ma, & Li, 2007)7/5 k&Y (- 1% A8 EEEC 15 (amygdala-dependent memories)iff45 75 i » (R

G ERANRIFIA BT AT > BRI EeE NS AR IRAYIHSTE /D (Schiller & Phelps, 2011) - #;
PRIt AW E EER AR IR RV -

FRORIYERA B S RT LR

AL A PRI PR AR RE T 28 Ko i i 1 (addiction memory, AM)SE I R AE S5 FI4ERT LIORE T RV EE 22
[RIZ%(Boening, 2001; Goodman & Packard, 2016) - #ar)aEzi » RN (HIAS A4 Y B B ER E RIS IR Y (i 4=
WVIE > AT & = BB YRR {%(Goodman & Packard, 2016; Kutlu & Gould, 2016) = i AHHY ] ¥
(plasticity)fsF i i e & BEFRAETT Ry 73R (Sandrini, Cohen, & Censor, 2015) » FREERIHEN] - A0FRFEEHEREL
SRR ERRRECIE - (A TR B H R T -

Xue 55 A (2012) B TG RHEHL- HFRIE P TE R R 3 e R S R R (R e B8 & b > HH5EAR Bk
DR T B S RE EEDE K ~ LA M B » HESSR o 4ERE 2 184 K (6 M H ) - 5T
TGRSR EZ T = AR+ (1) HATHERSH(the extinction only) : 2B FMER
5 77 - BIRARSHEGEREN - KE 10 rfEt% (FHEBRF RN ) #17 60 7r#Easb: 5 (2)
FEE-HBELE 10 4788 2 1% #:7T74H (the retrieval-extinction with 10 minute delay) @ BB E )% RTHEN 4R
b 5 oreE o RIEC10 JrgEg (RSN LA ST ) #E7T 60 78 oRER  (3) FRHHBRTE 6 /NEF
Z & #ETT4H (the retrieval-extinction with 6 hour delay) : 2B1ZEIE /S RHERR R 5 706 - KE 6
/N (FEE LR ERFHESN ) #EFT 60 7 BERYIMER - HAZR ISR Z FEEK O
Bk DA R Ry (SR TH R ZEHE AT - SR4E R4S - fRIBETIRBRAT - oA g MRS R Z1RHL » Mif&
TEF SN LRF &9 N AT TR PRIV R » TREIE - H PR E e e A SR R B E WS R T8 K -
DEECARIMER - HACER AIFFE R 4 K ~ 34 KPR 184 K7 1% -

Timeline
Smin . 60min
Neutral Vid 10 min Extincit
|-+ Neutral Video —» xtinciton —
Baseline of Cue-
cue-induced Smin 10 mi 60min induced
: » min = -
heroin *  Retrieval ———— » Extinciton heroin
craving craving
> Smin . p—
Retrieval 6—» Extinciton
Dayl Day2-3 Day4,34,and 184

< XUe ¥ 4 (2012)#-4 To-if SR AL ¥ ik TS A 287§ AL A ]

Germeroth, Carpenter, Baker, Froeliger, LaRowe Eii Saladin 2 A (2017) RIEHEEL - SRR R FE F A A e
WEES b HIASeaE R R T 7R B E N 0 T EDE KU R B B R » BRI+
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B LEH - R REE WA - 7Rl ¢ (1) $2EURFMHRRRZ 7 4H(the video had smoking
content for the retrieval-extinction[R-E]group) : B EE EAHRISR 2 H b 408 - (KRB 10 778818 - #E
17 60 4rEEA EEE 5 (2) $eHUR 82 H 4H (nonsmoking content for the nonsmoking-related
retrieval-extinction[NR-E]group) : EAFEHE F MR 5 708 - (RE 10 73§12 - #E(T 60 7 #EAVHER -
2R A PUA TR EE A T ENEK - &AEEL OBk - B R H AR BB TH - 15T
GERFOT o AEHBRATSCA FOHBIRYEIEEL - sE A RO R R B E B0 E8UE K g HAR A E
AR Fr4E 24 /NI ~ 2 8 R 1 {EH% -

RIBA TR B BRI P FE R I NIRRT T BB 955/ HARBRETERR AL H R P AR e T Ry 3
HIHZ 2 > ZRBA R T RV R T HATT - AllE Al R G2 E AR (abstinence){% Al gE H 2R 21872
HYA & JTETEE (Munafo & Albery, 2006) o SUANHZEAR FHECRE T R iy B A A2 10 5S » IRRIECRE T AR5 Mgy
HIBINBETER 5 12 %78 IR H R P BN A R BB 2 B - GBS 21 K% -

R-Eqroup 10 min 60 min
Assessment of (smoking video) (extinction) Assessment of smoking
cue-induced > cue reactivity and
craving NR-Egroup 1O min 60 min smoking behavior
" (neutral video) (extinction)
Day 1 Day 2-3 24-h, 2-wk, and 1-mo
Baseline Intervention Follow-up

~ Germeroth % 4 (2017)#-3% B~-if “,4rt 1R o IR H 2 AT L AR B

= R 1T 5 D R PR

BT T R AR B —FE B gzt (self-control)[Z#5E(McCrady & Epstein, 2013; Potenza, 2006) - & FEfE 15
={(dual-process models)EFEA T Ry #2Eil Y H Bl LA B 25 38 15 (deliberative modes) sl fig H FAZE Y 50
(McClure & Bickel, 2014) » H K& 57 Y&E B FH @) S (EHVEE R sl R H B b R s i U S
YV (6 FYE94% 05 (0'Connor, Lopez-Vergara, & Colder, 2012) - ‘& » = &L 502 ARE (implicit) »
FR iR Y A2 4 M (explicit) 12 WA B 17 AR E Y ERUE BR 1478 (Evans, 2003) - i H B LA (L B 45 A
AR - i R B 58 R BA TR S AR A B8 (Slovic, Peters, Finucane, & MacGregor, 2005) © T4
Ae > EEFEFR AR fh 2% R R RS 7T By (Bechara, 2005; Wiers, Gladwin, Hofmann, Salemink, &
Ridderinkhof, 2013) - %138 X HIAHZEEEER > G RIS (50 A i 55125 a5 =0 BE (Verdejo-Garc i,
Lawrence, & Clark, 2008) » {£ HE{LIEZ T - (e {EAS 7 HA L RS 12297 (Holmes, Hollinshead,
Roffman, Smoller, & Buckner, 2016) - [fi1& X R TIIRER A - EEERRIVIMEIT HRITELUR AR
JE 0 (Squeglia & Cservenka, 2017) o #7741 - AT (0 FHEEFEAE R 2 S NERE RN DA e N PERE A1 2E WA
TR » RIS B SRR - E PR P Y AR HA MERI R B N FER0 A 2 D 8 -

*h BEin e

YNEEER AN E AT E 5% ( conscious ) ~ #2¢4] ( controlled ) DL R [7 B ( reflective ) i 4: (Evans, 2003; Wilson,
Lindsey, & Schooler, 2000) » =] H FR=CRTESH] - BENHRETR  EFEHEHRREE 2 T
WESE K ~ TF [ FEHEA DR, & [ TEHA O] A 20t TR L ke 17 B (Kouimtsidis, Stahl, West, & Drummond, 2014a;

Scott-Sheldon, Carey, Elliott, Garey, & Carey, 2014) - iHZF » JE iy | [EF ZEHAN F B K ks »
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RETECHISR 2 5 22 A 55098 A (Killen, Fortmann, Newman, & Varady, 1991) » H {8 &k = (Tiffany,
Warthen, & Goedeker, 2008) - Kouimtsidis %5 A (2014a)&5FH » [F[RTERAELE & T ~ kS - 4815 JEEEy DA
SORERIYEEHEREE Y E AR TR R D BOR Y E N RAE R - I E (E S
JEd T AR SWE TR - AR s e R e THIER © R - &R EEtsETEDIR AT B
(Kouimtsidis, Stahl, West, & Drummond, 2014b) » it} » B5EHE A B A BRIV RHSE R R AL S DE
J& o TS B A & ) TR & BB i H FRRE (self-efficacy ) ] Bk 52 2 A RS (Kouimtsidis,
Stahl, West, & Drummond, 2016; Rainer et al., 2019) - {HEEZME » WEFEHE T EIFEREYE A =
F& 1 =] TEHA DA Bz & 1A TEHA(Kouimtsidis et al., 2014a) -
R A S S Y T R PR S I TR e s B S B S R HEZ Y8 (Kirchner & Sayette,

2007; Kouimtsidis et al., 2014a, 2014b; Trim & Doran, 2018) > [fi -f L& IERR IS (o P BB RES A R 2

( Drug Use Disorders Identification Test Extended; DUDIT-E ) #E[EHEHI&E47/&E (5 & BV IE R TEHA A R &
[ T - BRI ST RS R HR S BB TE R E 50 A 5 B MR DA MR SROH & 2 BB A T 1= TREA DA R & )
THEH © BEAN > AR E AR I (R S S KB F T2 F 2 JEe i T e &= 5% (Fagerstrom Test for
Nicotine Dependence ; DL N FTND) A ZHVRCRAL S REA ROt FRON S BB /YA 1T Fy(Breslau &
Johnson, 2000; Lindberg et al., 2015; Zuo, Rabinovich, & Gilbert, 2017) » [fj & ELZEE & T IR ERE & &
BAEL S AN Z %A P » IR RARIHsE 2 BLERFTE > & A FTND ZRHIZEE & T AR -

X 2w 4
F\ Ly ‘—"\'rﬁ'ﬂ

NEEsR A B 3% (unconscious ) ~ [ Ef{L (automatic) bR E#H (intuition ) fJ454:(Evans, 2003;
Wilson et al., 2000) > & ZE#5fE# (indirect) &R0 > BB RS FERERE (reaction time, RT)
SR Heqm <~ (Fazio & Olson, 2003; Wiers et al., 2007) - & Fii ¥ NBEE AR E R BT 73 it - —fdg &=
P& s & 45 (Implicit memory associations) » S5—fa HIJE HI &£ 2 /7R 2% (attentional bias)(Wiers et al.,
2007) - AHF5E (B 4G (e 221 3£ (Affective priming task ; DL T APT) » 2CHIE NFEECIE 4 Bl
BRI N PR RE TS B N PR RRE 5 I EUHIESE(Visual probe task, 5 DUTffE VPT) » 2(H]
=S HEH N FEE I RR -

MG EEE - WA AR IR 4] PN B RS e s A 1 748174 (Huijding, de Jong, Wiers, &
Verkooijen, 2005) - $7AHY & R A FRREE » Rl & sk i 7 7 A2 0 =i (De Houwer, Custers, & De Clercq,
2006) - {153 =142 > Sherman, Rose, Koch, Presson il Chassin (2003)35 10k #4530 [G]#5 15575 1E 18 4
SREME LUK A A NBEREE - fREZ Sherman 2 A (2003)iVA5E - & 2B e 2 [ ( FAEASE B RV E )
HOFF IR RIRRREAYEE - AR B AR Ry (R B Y - SR ER &M - [EARWT5EHY APT E3£
o G 2RESE GARIECRMERD » B I B e (B B AR ek 5% ) » 722
KB R HIEMER 7 E B AR o B S BB eSS Eny RS Re R B 155 — 20 - B8
P [E el (Fazio, Sanbonmatsu, Powell, & Kardes, 1986; Sherman et al., 2003) » JREIABFIE R » 81
TEfR s E it el - 1% B IR B H AR Y s B A T - SFRAER Y T 0% ) e E
I o

FEmaraV T Fy 0 BEYI(E I HEE T B 2 Fr LS DAERS » B HE RIS FIEEYIBNE -
[EEEY)MH RS 2 881528 i (salient) (Robinson & Berridge, 2001) - [ REE R EEYMHRAS R - BRI ERE
Jifmast(Field & Cox, 2008) - #&E SRR @ A B S AHE N R E - BN ERIRIE R 2R E %
HY3:32 J1fm 5% (Bradley, Field, Mogg, & De Houwer, 2004) - [f;3 8 (R a5 & 0 hi 54 21y 1E 2 (Powell,
Dawkins, West, Powell, & Pickering, 2010) - £ AHF5EHY VPT {E2£h » e 23 —EC S E (M R E
B RH EIAC ) - BEfR 3R HAR Y (AqeE =) B 2 Bm T | ) 0 dEEESR S Bl Hul H E R AT B
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(2002) [ H AELLE TR o (4) H R i T e A v R R R PR A
TARTF T L -

PEBRIGEAEAT - (1) AT (2) EEHBECHERS 10 Azl B (3) (Ef A NfEEGE AR 2 JEHiIR
P (4) e R sdEE B ERGE © (5) FREST WMNIERYE (&2  a « FREZIE
flrep ~ B5HE ~ AR - KR ~ MDMA ~ K fthidr  ~ FM2 ~ RAFEE ~ g ) (6) 305 5 (7) BHLE
B 5 (8) FRIEHHY cotinine &5 £ 0 ng/mL 5 (9) i AMRASIRE -

SHIELEIL 75 > HAp g (BEE-HBRIE T AZH) 38 £ > #2HI4H ( FEhIZEHI4H) 37 £ - Al
I - SEHERR 11 22815 (3 BT ENEES L - 2 ZePAITEE IERERAE 90% ~ 3 M A IREIaR - 3
FPRIEHHY cotinine 2 Fy 0 ng/mL) = 120000F » JHEER 2 3428155 (1 A0 RIFRE IERERREE 90% ~ 1

PR EI7E ARG 50% ~ 4 ARTEREIE PR R EUR 0 ~ 1 A5 ) - S PERR 21 (i > med& PR 54
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10



o /E K/%

—

R AT EHER A ERESE (575 4)

A 4

e (% 38 1)
FP—FARE B

2@ e, i W
?I\‘}{rIF ES

BopamEl (R0 11 %)
25,0 dnF R
14501 2 & 223
18 5L ¢ I /e i 14

30 5L * A& cotinine=0
101 5L #p 5 24
102 8% 0 3 f15

10752 0 A %8
115 5L ¢
118 5L -
120 5% @ & FE il i
126 55 : 3 #ocd 4

)

\\\}{r

Fk¥& cotinine=0
Fk¥& cotinine=0

\ 4

B (R#724)
25 8L It Fr iR 1L
138 5L @ ARk &~ it

v

\4

e (X 284)
FP—if R AR

Praje (296 4)

B o F ok TR

[FEEHEAEEESREEHIURE - THIS2BLIEFER - 415

B mE (R 8 4)
15 ok
16 &% ¢ fé T 3o 3 # 0
21 5L 0 2 B3 i HR

235 @ %‘?“{“;?;3 % 50%
265 TR0
3l 5. 245
132 8L : * 2
135 55 © 2

y o=
g \%}\

g

5 4 1
L 54 )

11

EEC
o ‘ﬁi A2
B

=i

i

N
S B
o B
KIS

B o At —
EX Tt

N -1
T’“‘@%ﬁé
BEg%E
*Z IEJE'\L
7
(IRB/RE
CHEEX
gE
CMUH
No :
CS2-1405
9) - W5T
HURE Ryl
THRERL
gt
FEHL
(AT S
T o
L) BF5E

FLABFMREI TIR @D TS -



AHtge 2 SHEFE L2 ETEIE 3K

o3RRS 1 RAYATHD - 55 2 REVIRMILL

56 22 RAViEHE - HhiE 21 RAVEHIISHES HEEE S T &SI © oI A e S
» WAESS 22 R[BIRIFHECEC# BRI H]

CO=- % * gk B ; APT={ 4 a3 17 % (Affective priming task) ; VPT=4L4 i ;| i¥ % (Visual probe task) ; FTND=~ +
7 = g & # % (Fagerstrom Test for Nicotine Dependence) ; DUDIT-E=4- & & * A B i34 #l % (Drug Use Disorders

HHA TR

Identification Test Extended )

2 AR % s ar o o BB
(#1%) | ($2%) Msen (21%) (%22%)
4 Feite ~ CO ~
25 % AEE \ CO
R BRE AR
3040 FL R (554%) (105048) (45448)
B& [ RIR-H R
1 thh BAGHE BAGCHE) BAGCHS)
#HF ZHME | BWMEE BAGHE) BAGHE) BACHS)
A% EHG5E) THGHE) THOHE)
APT -
ko e ke BAGHE) BAGHE) BAGHE)
= BEGHE) BHOHE) BRGHE) FTND -
o2 ETND - DUDIT-E \ Fi(Srse) ThGHE) FHCHH)) | Lo
g0
i RETHEREE (21R)

HAlERE SRR cotinine & EAgkR - CO RE gL EH T ISRV E [ FifakR - IR

ATHICE
1X)>
A= FHHI
B~ P77
% e
R
HPE
Bk
SoAITE
ELURK
HNEE
e
o gfH

K{ESR R

WA ERHE EHIER © (1) 1F%E (s ERLlk (2) SURENESE < SMEREAITESE Ry FTND K DUDIT-E 2
MG HEE o AR R 50 7388 o THREB ISR (F 3R R R IR SR R se = E PP - 5N - BB BN
IR B R eE NIRERAITE SRR - FHERINEREHINERZ

pe AR M RE G ZINERR AR &

[EIEES

"M (%6 2°R) - Lo\ BT (AER P2 TR ) -

o

PEEz ~ NIRSERIMESR LU I NERERITESE - 1RMEERFIF &Y Ry 110 73 -
B (%6 22°KR) - 2ol B2l BR R EEMNER - WAL NEEERITESE © IEHERERFR

144 B5 30 474
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REARA
AWTFE(E A E-prime2.0 R EEREZ - WiPkH Lenovo AHAAYSEECAIFENS » DL 14 INSEacRlRm =
BB - tHFTADRLR

ST R o Blie=F4p b B2 ¢ 4B NTR=A + 7 % % % (nicotine replacement therapy) ;
R-E=3& -3}’ “,% A2 5 (retrieval - extinction) ; APT=1F 4 8% v % (Affective priming task) ;
VPT=AR4 i ;¢ i ¥ (Visual probe task)

1L
i ogyme v we LU0 g e rums ww
B 2 LR
73 NRT Wl _ (R 4 N0 e w0 iR + ke w iR
= ¥ Bl 4
(VPT) J}. _g F]q I"; L
B e 2 7l
(APT) Y ' + ’ Rl 1 ’
NRT+R-E Bl= 1 - [ R fe 7 5B + e % i
e 3 = + B e 4
(VPT) 3 4

RARE RRE (R RERE) 2 le (Ahiie)

B3

B A IS BRHVBITFEAT L Ry » 552 Bl H a8 RT— RAE S B BB IRy 40 5RIE /- ZEHH
AR HLE Mt 2 JE\ =52 7 B94H 5 788 /1 BRIfi Ak -

AW R R RIS B PR =R A AR ERREY) - (L) B/ ~ (2) g/ Kk (3) BRI -
FEERHS A GEE (1) 5 r8ptE ~ (2) 5 R DUk (3) 5 @t a - ERllEEE] (1)
5 sy RIE ~ (2) 5 r#EEFEE A LUK (3) 5 rEEEIER

Rz R BT S B R - B R 1 08 > EIRIEEE 5 I o FE R IEARs BB HER
Z A0 5RIE R GRS rE 2 o JEUR BB ESR R R A RIS 2 R R S 5T 5 sk - H A
BEHIAE - P& iR T-11 REFEANEEHERT LA Z A - ERiVREES > MaERR2EER
EAANEEABEREZH - FRPTIRFFIREZ S B A2 - BEER JYHE X EE
AY) 20 5k > HEEFHBIRIAE -

FLRi R
BEERAIIESLIIES - 20T TRIEIEAL CUAT— AR BB S - HERECH T ot
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F[EIE 5 o - MRS ELEH TISIRE 10 778 - EEERIFRHN > SEETETZIHAE G20 EBR
{?TEE%K » NG E AR BREE R AR L - FEHPRIEES > 2ELE RGBSR (1) 5 7rgEptiE ~ (2)
TTERRR LU (3) 5 Rt > BFERIEY S 3 2 o JLIERHT 45 J3 g
PETIGHAE TR AR ES > FREEEUNRIS A 2 MR R 5 08 > RIRE 10 77 - (REMRAEE
el - AEOMPRIEES - ZERIRHATEEE] (1) 5 orsElRE ~ (2) 5 SR Lk (3) 5 i =i
(Eh > SEREY & 3 K > SLFENT 45 77 -

PR O R 17 ¥ (Affective priming task, APT)

3

REATEIETE Fofe 28 (prime) AT 10 58 T3y * ¢ (2@ -~ 1056 T3e4p i B, 12 2 10 5REIFAIERH
Hy e m,e 1058 T FEM Bt B 4 sR R ETIARE » 6 IRAMEISER - A 1E R HEE(probe)iy 10
B FTess* pRgEFe, (D BRIEFH D PRPFFF) -

10 Te 8% piEgEsxe | » 5| EPEEQ01)FFT A B fEeETE » £ A S RITEF L
RWEF P2 R LG bBHEFFE I REE Mo ns A R N¥ F o A ZHIE(2019)
FORFZEd > 10 B P B FF ¢ 2Pp i T Amnl0 B EEFT PN et 2 2 25 (837
R d BT en33 L E AR > @ TEZ 5 NE R N(1-TA A HARF &322 F 304
ERAT/RH2 k) KA BEFFEPFLED c PREEFFPOEREE L (1) AERIT-R$ R
BRUEFFTVRETR IR TRPRFF POV RE S ()2 8 FF @ R AWRESF - F ] -
BFR 2RV ARFLAE LM BRIFIFEIBHREF Y T FEL 2 ERED
iz A Rm °

MR T D R L AR R B MR R PR B F R

F B2 Rl T R L)

P 437
R BT
By f FA LR ES W L) p
T WY P IE
EiT—3e R 549 (050) 1.98 (0.10) 1896 <.0001
RS 164.40 (90.05) 132.20 (118.06) 0.44 0.68
ELR= A Y 12.80 (1.30) 11.00 (4.53) 0.74 0.501
s 434 9.60 (2.41) 11.80 (2.86) -1.9 0.13
ol 22.40 (2.19) 22.80 (5.40) -0.15 0.891

FLRE2 R

EN(E Sakyiizis - BB DR H It A B 230 2 H ARG B R e A 7 S B
A3 AR R IR > QURRTEOE Bl /e il © A sy o > RFE A -

\

14



M B —

+
X X
* y
i
+ 3 &k 47.25 500 ms
£ 3150 ms
B4%3E (EREAIL)
n o— \
[P — |
+ o i 7 i |

TR

1

+ F & #.2 500 ms

124 B 150 ms

Bi%3E (EREAL)

SHEEFITEIEE S E AR

PEEE—H 2 10 BEE E DU 40 EIEAXE R - FHEERT > B 5 T EXHE&E ) 2 10
{16 B A (5 (e ey an) ~ 5 (Hisgetessa) - S HARE G i 1 KX - FEEAERT > B
HAFs &R 4 2K > JREN S (ERET e g 3R 4 20 0 5 (Hiap ey & i 4 K - 2HEE
1 500ms Hy-T-FBEfiR > 46 100ms g% - FESI=FHE 2 150ms » &LiE 100ms 1% » ff& & HIE H AR
i > % i g 2R B2 BE N E R b -

PEE — Fhife s B H AR RCYE ( BB E (e ER R - B8 10 EsE S - 2 EKEE
sl DA 200 BEIEAE G o AEREE BT - 10l "o P 8110 (F T IESH B ) Stk
BEHECES 12K - FESRMATE ST > 10 (8 "SR MR B 10 {8 T IESCH B ) EroibEtRisE 2 46
Fo 28 - FEEAEHT - G opdRIR T FAHRRE |, 81 " vk WA E S i 7 R {E block -

" MHRAIE 5 block & 10 {8 T HAAHEARE , 84 10 {i T IEFCH B ) ErodRERERAUICE 1 T P
[, block AR 10 { " rfriifE | B2 10 (& " IEFCH HARS ) s ERAUICES 1 2 > iE R {E block £&H]
SEEHPFET A ERIER -

SHFE G /BT 500ms (YT EERES > 48 100ms g% - FEEI(EE 150ms » &84 100ms 1%
g IR B > % B g 2R B2 NE R b -

P L AL 1R 1F ¥ (Visual probe task, VPT)

CEER R
AVESERTEAMVE R & BB APT (EEAEER o Tlgctr s 10 $142 4 7 flikpe st B > = $d
- 5 TRMHRHIE ) BLoR T AMERHECHS B, ROWECEIMAL - HEAEREEAYINERED « AR/ N AR

FEZEFEMOIEE > 2L 600%400 EZREH - 10 5k " FHHEIE ) B A 6 RABTTIHG » 4 R4
EIE A 5 10 5% T PMEREECEE B o 7 5 SR BT - 5 RAMRRER - AN SSABREE
Y 4 %5 TR e ) B TR A P RO ACRS I DR R E T E s 10 T oppfE ) B T o
PEBCETIE | BCSE - MR E S R E S VIE A B 5[ H BRSSHE(2017) TR RS E E S E R E
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SBT3 T 7 PR EL IR A e s Y B A - BIFTSE TR (REEE L 1 B
T ) AR ERAHRE S g b (g Y B ) -

e cce—an

+ 3 341,25 1000 ms

4245 B 200 / 2000 ms

853 (ERMAL)

CAREHRITERRE R 2 AR

REFHEEE 16 EHEER - 1 EEEER K 120 EFEAEH(E 80 HEf#E il 40 FE T ElE
tRET) - B EREE 10 % " iMHRAE ) B T MEEIECHE ) FoHE - SR EE 8 X HTE
alEE 10 3 T rpiEl ) 8 T o RO E ) BoHE - EEERE IR 4 - A o SAHECE E g Ll 200ms
5, 2000ms R ERE 23R - B T AHRAIE ) 81 T o RE ) EE A W RIS o 1 E AR )

(FEE) A£ " AERARE ) B¢ T ke ) IR RS A A W IR LR - 2B &SRB ] 1000ms 1Y
FREUES > PR E L —4HFER By 200ms B, 2000ms HIRCESE > % E T4 b E By H o — 77 HER TR
Z AT I S BEE R IE
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AR AR S

AWZER PR ~ DUDIT-E J FTND =T8RO HIAIE 2 B B A &K ~ IEF K
ST ~ ZERUCR SRR e h T IORETESE -

p R 4

Rl iR S BIEE N EBEK - ARFRRERSSEEQ2017) 0 SRIRE0H EBUEKAVEE ' R
TEA LRG0k 7 ) O TREBRAEA 285 2 | - MRS BHEL 822 (Visual Analogue Scale, VAS)
MIEEor 7730 0 B0k 11 BEEFR (0 57 RSEe A48 - 10 43 BIREARD) Wys=akarsy « tbéh - ik " E—

FRASEERER A 22 (EHF 22 X /NEF ) IEEEE o PUE TS BB S B S RTRE R 2/ Vi
[ ATRY -

FF i+ A bR £ (Drug Use Disorders Identification Test Extended; DUDIT-E)

REZFHA K.-H. Lee, Bowen, and An-Fu (2011)#]z% 5 Berman, Palmstierna, Kallmén, and Bergman
(2007) 3 fEry H SB[ R B MER ML TR » WK E Ry T RIS - (EHEEYIHIF AR 2
TERINE o EAEEVIRVEE AT 7 ) DUk TIREEEYRVEA AL 2 ) E=IARER Y K
By VERR  DESBEER BRI BENEIETEE - L—ERESHRZIERETFEE (178)
B TEI (17 @) FEFUERBEEhiE (10 38) =& -

R+ 7 iR § % (Fagerstrom Test for Nicotine Dependence ; FTND)

FTND {4r FTQ (&= ik (Heatherton, Kozlowski, Frecker, & FAGERSTROM, 1991) » E—{EA&%%
REHTE R AR PR AEAE TS A Ak 5 L R AEAE & 2 2 7% (Dijkstra & Tromp, 2002) - FTND 3£ 6 7 - 4857
Fo 0-10 53+ Sy BB OB R ©

TR BV -LRER

BT

EETEEEE H Fy 20 R T RSMHBARE B2 20 5k T A E ) T ASMEREE A 5 iR B TIAE > 15 R
dpslE s o "R MEE S AAERE R o FRRPEERIEA 40 5R T HAAERARE 8140 5k TR o Hop
20 55 T FAAHREE] | B 20 g TR MR B R ERE SRR A FIE R T FOHREIE A 2 sR BB TIERE
18 SR RddikE R T R EE 2 AAEERER o Aam T AVHBERE BT dEE o AEET A 2 E A
W Ryl APT Kz VPT {EZEARERVER -

FLRi 2

AREFE £ Schwabe, Nader, Wolf, Beaudry, and Pruessner (2012) 153\ 56— K AVEE PSS K 58 K
HIFREPE B HETT » FH DARESSER OB PRAZE e 2 AR - 2B R A P el P e Rt H IEREs e - 23
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BE R RS E A FH - 4RSS E A B (O TR THE ) R A
2 TH (D ) AR R A W (TR RS ) o HURRS FRTEEY TE ) (K )
(B -

S A& BAMEER

(F1X) (#2X%)

3000 ms / %

2000 ms / &

| OB

eI DAK
Bl- BY-ARTEIHZS 225

FREHENGE > & 40 5RES (2058 THMHRBAE  ~ 20 58 T o MEE ) > AFSRUIER 2000ms - Alf
BB 1 2R - ERE GBS EEECEELRER - WEAEESELE R RGHMEET] T &
(HEEEl - EREPEEAS R - SF2 Bl B S T MG RV E Rl (40« BEEEEAERhEY ) > TIER
SR RIRE (40 © —HEpt) - DRSS BIE RS AHEC(EE A - RSB AR EEST -
RSB 2 B (R n] e A AR ERYE -

FoRFREIEE > B2 80 5RIEIS (405K THTE - 40 5R " EEE L) o FSRIFR 3000ms - Il A
B LK %l 2R S BN E R I

8K

A
SELE 7 v S ~ PERIBIHDU SRR AT Z EBUEK ~ R TEN] - & TEE] - BB
SEF - NRBEHEGEETE NRSRE T i (RRHHRRER T A > LUNEHE R-E4H) 28
o PERIGH (EBZERIGE > DUTRIREERIGE ) 26 4 - 3t 54 2813 - R4 > (EZE(E IRy R U5

A 5 srhlEed EREEY) (Hrh )OOy EH IS ~ AR DA CIHETR A 3 ) ~ WA B2 Bl 00
18
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HE RIS R B R,

FEE 2 FFRA IR FRERA DR ol (REL) 2 LR RT
R-E & e
n=28 * n=26 *
M (SD) M (SD) t(39) D
f#»‘ 28.11(6.56) 26. 62(6. 3) -0. 85 0.68
(# 5 02042 &) (# 5 2 2041 &)
T # 15. 64(1.64) 102. 42(76. 83) 0.29 0.62
(9 :12-18 &) (#8118 &)
- XPpHFER (LR) 17.46(2.99) 17.77(3.75) 0. 33 0.63
(B 5 12-24 &) (# 5 :13-28 &)
b5 X () 120. 11(69. 37) 102. 42(76. 83) -0. 89 0.69
(#M:12-240 87 ) | (8 :12-360 B 7 )
0 # ? ppm 11.68(7.20) 10. 15(5. 84) -0. 85 0.66
(# B : 2-32ppm) (# B : 2-26ppm)
ontinine ¥k & 1404(646. 42) 1145(700. 32) -1.41 0.75
(4 : 302-2389ng) (4 B : 38-3080ng)
.+ 7 kg 2R (FIND) 4.32(2.00) 4.73(1.59) 0.83 0.14
(# 5 :0-84) (#F:1-84)
1
BiT- B AR 29.54(2.17) 28.85(3.97) -0. 80 0.21
(i 20-31 %) (i 5 12-30 % )
BiT- B0 TioE 4 50
¢ 53 (12220 40) 0.89(0.31) 0.91(0. 38) 0. 24 0.53
(#H:0.5-2¢) (FR:02¢)
BiT- B Ay ¥ 1906(1065. 81) 2196(975.47) 1.04 0.81
(481 110-4000 ~) | (4 H : 300-3900 ~)
F BRI s - X H
s4a5 (1220 0) 29.04(11.14) 27.94(11.79) -0.35 0.49
(#1560 £) (#1570 £)
b — AR ] S X 3.59(3.72) 11.77(41.79) 1.03 0.084
(#8512 1 ) (8 :5-216 | p%)
b A LR R 5.21(2.50) 5.54(2.18) 0.51 0.83
(@ :1-10 &) (8 :2-10 )
Peang BRI E RIS )
o e FEEp 22.71(15.30) 23.77(15.26) 0.25 0.79
(# 8 :0-65 4 ) (# 8 :0-54 4)
foe TR Ep 9. 32(8.05) 8.54(5.88) -0. 41 0.59
(F 1 0-41 2) (FF 1 1-20 )
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B R E o 4.11(1.81) 3.62(1.63) -1.05 0.57
(# 8 :0-7T4) (# 5 :1-6 4)
\EERE R
BT e ik -6.42(71.64) -50. 03(143.89) -1.43 0.071
(4B : -270.71-127.77) | (# & : -537.99-160. 81)
LRt I VA 4 -6. 78(104. 95) -32.49(128. 48) -0. 81 0. 26
(4 B : -253.26-303.94) | (# & : -281.82-272.87)
i e
S0A=200ms -1.70(30. 45) 6. 37(37. 38) 0.87 0. 69
(4§ 8:-100.29-51. 30ms)| (4 81 :-61. 63-143. 28ms)
S0A=2000ms 4.74(33.56) 7.84(29. 29) 0. 36 0.62
(#9 : -95.74-65.70ms) | (45 : -28.25-83. Tdms)
SN (Z AN FHE) 1.39(0.57) 1.27(0.53) -0. 82 0.41
(134 (134
AR B 17.75(4.74) 18.21(4.95) 0.34 0.73
(PR 42 %) (542l %)
p< 05 *¥p<. 01
i - NN AR R Rk
o RN AN AN ik
Ry &y
T BL & il 22 PN 1 VS~ ENE ) 1 & 24 3a
32 4 26 11 1 5 3L 4L 2+

ﬁ%ﬁ%ﬁﬁa#%%ﬁ

AHIIE B R-E 40 i d BBeeif B AR A et 3 10 8 L S0 B FOEBE <0R sal AE S ¢
B ROt g e s R-E ARSI SRIERER o RIS RA R S B o A BTIEA T RE
HEIE AR (R-E 41 ~ 258140 » (eSETE Ry PR s ELy A e B L e ek [ TR R -
4 7R

AMEER RS 1 B R R-E ISR PHAE o RS EL > ForE e i i o [ E heR e
EHL o FRS B ORISR AL o E A BB P I R A B AR B 2
B GERR SR -

SR RFEE AP M WS LRI AT 2 T aag (R )

R-E & 2 R
(n=28) (n=26) t(39) D
MCSE) MCSE)
74 40 B B 0.67¢0.185) 0.68¢0.017) 0.286 0.524
) 0.77(0.023) 0.77(0.199) 0.179 0.180
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PSP T L IR
4 B g 17 ¥ (Affective priming task, APT)

KW FEiEEE R-E $H AT 4S5 B 1% SR B e B2 AR - i i s o S A e 12 )
SR BB S YRR PR AH Rl B s 22 5 - BRAH 2 (4H01 : R-E 4H ~ $2i4H ) *3 (IR« mindl ~
&~ 1BHE) IR ERE N - B EIE B 2 20 R1 S HN 2 5 AREEIE Ry s B (12
TGS B BEEEAS D) - BRHAIREEE L - TS BIEERTDA] ~ 120 ~ BHEH T —{EFE BT
JETERER(EKY 90% 13> LAZIES N ATA 2B 2 S8 IERERS By 98% - & & 5l S ERF [ ( reaction time, RT)
7% 3000 ms B 300 ms R RASIER = 1ERTA] ~ 120 ~ 225t AI51ER 1T 0.75% ~ 0.80% ~ 0.80%HYE
5 -

st 7775275 Ostafin % A (2003) ) {EIG&EfESEERET 720 E e —F&E: (BITEEEY)
HHVER o A T EEYET R TR - FIH & 281 2 ek e e B e Ry PUfEfoE )7 =H 415 RT ZE
o R G - (D) AMERERCHE I 5 (2) P e BT T 5 (3) MEs
e R a5 (4) i (EsgEfCE R a - BT 4S8 (approach association score ) B
w2t 580 (avoidance association score) ZNFEAI R -

PETHEIGE Y (PEERC T ) Bk GRERC R )™

B YE  (PHEERCE B )N R GBI R )N
A

T e 8 b iR » BEUAH RIFING R 2 PR R AT B R RSR (F (2,104)
=1.790, p=0.172, %,=.033) ; 4H R T ERR =R (F (1,52) =4.617, p=0.036, ,2,=.082) ; iR
TR AR 2 (F (2,104) =0.907, p=0.407, 7%, =.017 ) - FrRIEPEITELE Y H | » R-E 41561
HHET S 7y 8 (mean=-1.118 ,SE=9.58 )&= = /A 2 4H ( mean=-30.779 ,SE=9.94 ) iN AT 45 77 8>
IRBEIEEETE R HPRE AN T AR - Bl S B A RS M L EfIaE SEBET 7 - &5 5 R SRR
B °

TEEseEss 8 b iR > BEUNGHRIFIBH R 2 AR B AT B E R R R 2R (allF

(2,104) ,all ps=.057, all %,<.068) -

CERTRSA BE G s bR~ BRI R R 2 TR

HiTh Lk A S Lk
R-E 2 il e R-E & ifle
(n=28) (n=26) (n=28) (n=26)
M(SE) M(SE) M(SE) M(SE)

@Rl -6.42(21.23)  -50.04(22.03)  -6.78(22.08) -32.50(22.92)
fepl 12.6(14.29)  -39.02(14.83)  25.87(11.82) -26.48(12.26)
EEHC -9.54(12.23 -3.28(12.69)  25.87(11.82)  22.07(17.22)

A 18 B ¥ ¥ (Visual probe task, VPT)

+

il

AERFE RS R-E 4H$ 0 il & 4 i o (R ROBHE S & 5
21

AR PZErRE A B R

23N



oo $RFH 2 (4HF : R-E4H ~ #h04H) *3 (H%RS © AR - 72000 - JBHE) *2 (SOA : 200ms ~ 2000ms) =
R TR AR BB o EIE RAAR 2 401 « 4P ISR K, SOA » (RETE Bk B I REi 8 - (%
SR (AEBESHE ) Z IFEREE R - DRISIREE R - 0 S EEERTH -~ 1200 - Bt
G o ([ P A3 14 7 B TE AERAEE S Q0% T LAGHIN: » TR TSP 2 Bl 2 SR TE R By 99% o Sl (ir £
TN Jz/J\Ww?tﬁ RT+3SD 2 &t » 4044SFH RT+3SD /NiA 200ms 5E » L 200ms EHE » FEEH] ~
& S BEY RIS T 0.97% ~ 0.98% - 0.98%ATE S - SEE RIS B SHEATWT
SOA=200ms : SFEE{ERCEfE ' RS aTiE N
SOA=2000ms : FFEE{ERC i ' A S E |
A
LR FETAA RN ~ HERIDAT SOA 2 [ ~ 4R BIFIHERT > 5 ~ B[ SOA iDL R 4R BT
SOA iR EFEE T AEM (all F (2,104) ,all ps=.810, all 7%,=.004) ; =[RF#& F TG IR AL
% (allF (1,52) ,all ps=.219, all 77,=.029) - HRSBEEANEZ RN T R-E 4Hissg - &
R ~ 7 HIRUBHES YL 2 R R B A s - IR EICOBR I MR HI AR - SBIEFATT
B Rl SRR R -

~SOA % 200ms % 2000ms ‘L & 4 hera Bt B ~ 5002 3 By B2 T o (iR 838)

S0A=200ms S0A=2000ms
R-E % idle R-E & dle
(n=28) (n=26) (n=28) (n=26)
M(SE) M(SE) M(CSE) M(CSE)

m Rl -1.70(6.42) 6. 37(6. 66) 4.74(5.97) 7.84(6.19)
tfe@l  5.88(6.75) 6.29(7.01) 9.81(5.83) 11. 30(6. 04)
EE -0.55(4.7D) 0.92(4.89) 6. 73(6.32) 6. 36(6. 56)

B xf 2 B 2 th BEitar i ac

Ak Rk

AtFelEk R-E (> 7 ohd Bk - e &N R HE B & S (R - ZEflH A e 22 e -
PRA 2 (4HAN - R-EZH ~ FZEHIGH) *3 (W] © gl ~ &0 ~ 35HE) N RESGETEEE T > HEIH
Fo8HRZ $HA R sHA 2 IR ] > (REBIE Ry EBUEK -

2 p R

PARIIE=E S > 4F BIRIRF ] 2 R B B 8 R R (F (2,104 ) =1.807, p=0.341, 7%,=.020) -
SH A AR AR R 22 B (F (1,52)=2.266, p=0.138, 77, =.042 )« B[] F AR B REE 72 5. (F (2,104)
=91.742, p=0.000, 7%, =.638 ) o [RIIL T TR i HEE - (BRI - IBHERSES
(mean=1.672,SE=0.208 ) HYH#* FE &K EEE R FTHIFEEE (mean=5.473,SE=0.316 ) (p<0.0001) &z 7%& M
P& E% (mean=5.114,SE=0.304) (p<0.0001) - Hi A1 AR 75 52 (0=0.223) - FoRFTA 2B 21
KHVEHEHE - HEFE EBUE K GRZE K -

: %}E'ﬁ}fﬁlﬁw%f\i? B~ 1SRRG BREE

22



B2 T k(8 35)

R-E & e

(n=28) (n=26)

M(SE) M(SE)
0 P 5.21(0. 44) 5.73(0.45)
fs Bl 4.54(0. 42) 5.69(0.44)
EEe 1.5400.29) 1. 81(0.29)

Toipl s e IEl 2 B BB PH P

AWFEREL R-E 42078 ch o 57 (RN ROBHEE GRE TR > T 4 » 79 00 2 B3 e
B bl RN ROBHE S SR S AT > AR T TR B SRR AR - PR 2 (A R-E 4
PEIAE) *3 (R« AR ~ 1000 ~ GBHE) IR R G RETERET - SRR R RN
IFfH] > ARSI YA Ry IR R TRES ~ BRI TEI - SRR A g -

o fr

TR TR A TR T H s R R » 4H AR i 2 R L O AR RREE (F (2,104) =0.123,
p=0.884, %, =.002) - 47 FERE AR E R (F (1,52) =0.049, p=0.825, 7%, =.001) B[ 3 T3y
g =R (F (2,104) =30.069, p<0.0001, 7, =.366 ) - DRI F AR - {4 LI -
1% MRS BB ARY IE =) THIA (mean=18.982,SE=2.059 ) A=K~ HiHIFE B3 74 Y 1F 1= FHEH

(mean=22.698,SE=2.126 ) (p<0.0001) ; iEHilF&ELESFARYIE A THHH (mean=11.029,SE=1.533 ) HEE{KA
ATHIFEES (p<0.0001) Rz1%MIF&EL (p<0.0001) - FRoRFTAE SELIEIEL M 21 RIVIBH TR - & BIZ R
FARIE A THIA -

PRSI E AL B RW o f e EW R R R R R TR (BRI S HE R T 0k s (R

nE-E7F ) LTS BEBaREFP

R-E ‘& e R-E & e R-E % e

(n=28) (n=26) (n=28) (n=26) (n=28) (n=26)

M(SE) M(SE) M(CSE) MCSE) M(CSE) MCSE)
wpl 22.36(2.95) 23.04(3.06) 8.79(1.34) 8.12(1.39) 4.29(0.34) 3.77(0.35)
i@ 18.97(2.86) 19.00(2.96) 7.93(1.58) 8.50(1.64) 4.32(0.32) 3.77(0.34)

B 10.25(2.13) 11.81(2.21) 6.79(1.06) 6.42(1.09) 5.71(0.39) 5.19(0.40)

EARTER TR SIS E R 7 SRR R R B TR AR (F (2,104) =0.338,
p=0.714, 7%,=.006 ) ; 4 EEHFEAIEIE =R (F (1,52) =0.008, p=0.929, 77°,=.000) ; B F T4y
SUERIE 2R (F (2104) =3.265, p=0.042, /7%, =.059 ) « DRI F SER RIS - KSR ELIEEDT -
IBHFEES (mean=6.604,SE=0.762 ) 744 & 5 FEHIHEE (R AT HFEE: (mean=8.451,SE=0.969 )
(p=0.022) - {EBHEBL% M (mean=8.214,SE=1.135) fEFEE =5 (p=.107) » AL (& th B 75 5%
(p=660) - FoRATH S EEIELE 21 RAVEHHTE - KT &R ey & m TE -
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T B B B R B A T T TS SR L » GHRIFIRE R 2 AR R AC A ERR (F (2,104)
=0.002, p=0.998, 77°,=.000) ; 4H7 T TR RmEE =R (F (1,52) =1.793, p=0.186, °,=.033) ; iF
B R B A2 L (F (2,104) =17.954, p=0.000, 77°, =.257 ) » PRIRFFE F B Rl » (0 LE
W o BHERE B A R AR A OB B B (mean=5.453,SE=0.280 ) &= = AinHIFE B

(mean=4.027,SE=0.244 ) (p<0.0001) K& HIFEEE ( mean=4.045,SE=0.233) (p<0.0001 ) > HijHIEL{% H
FEZ T (p=0.942) - TIRFTASEIETE0H 21 RIVIBHHER - SR E TR = B WYAE S B S s s -

Row 7 RigARR

At7eliae R-E 4> £ v 7 ehikdf A2 & &M ROBHE S SRR AT > AEF2EmHIAE T T & eR
HAEH o PR 2 (] - R-E 4~ F2EI4E ) *3 (B « miphl ~ 120~ 2BHE) N REsat S R1ET -
H ST Ry sl 2 dHA R 2 IR (RIS plE T T YIRS -

A

VARIESES » 4 RIRIERE R R AR B2 B ' PSR (F (2,104) =0.520, p=0.596, 7, =.010) ;
4H R E IR AR E 22 5 (F (1,52)=0.096, p=0.758, 7*,=.002 ) ; R[] B IR E 22 52 (F (2,104)
=101.225, p=0.000, 77°,=.661 ) - PRIFFFE T BACR R - (B BILEEUR - U (et T gk
f& (mean=4.073,SE=0.269 ) BAZE (L AETHIFEE: (mean=4.359,SE=0.244) (p=0.049 ) ; EHtfEEZ
(mean=1.632,SE=0.245) Hyfe i | KRR /IR (KHYRTIIPE B (p<0.0001) Rz 1&MIPEES (p<0.0001) -
TORATA S B 21 RAVEREHR - HEeh T HIREEE GREF K -

DRPE L AR G R 05
IR B B2 T (PR

R-E %= e
(n=28) (n=26)
M(SE) M(SE)

=R 4.18(0.34)  4.54(0.35)
fepl 4.11€0.37)  4.04(0.39)
EHC 1.57(0.34)  1.69(0.35)

# &

AHSE H Y 5 AR AR R - DM FRAE e it 2 B MR R B N BRa I 52 2 - I AR HL-
JHERAE e E RS N RO T Ryt e /) EAHRBANT ST AR PR B - R AR P A R T Ry B Be HIHY
s/ - NI > AHTZERR TRHZH HPRE P E T B & & B 281 TREE IR T ey B AR 105
RIRIRTT R RS NERRRIEA P ERE A 5 12 50 - AR A-HPRIE P R IR R & Z B
WEHEE 21 Ki% - SeaiFediiR  FEEHIER - F05E - 9) 0 FR - #ipt 24 CO JRIE - continine
R~ et TRIEREE ~ PAERETE ~ 720 O KRB SRR - SRR AR E
INAZI% > BN REEERIMI NSRRI - R MBLEHE 21 K% & REEEHK/ D -
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BRI R AR R BPERARE PR K

AR NSRS G 4E e s /F5% (Affective priming task » APT) AYBFFE&ERETT - 2818 1E
LOBPEH-HRIZPHY N ALR » TEEBENFEREE AV NBLEE & BRI 2 5 - IR NIEREE
b SEFEEETEIERE P AR - A RVREE M E B RS  #mshst > b ma T M
TBEEESRA | (reversed affective priming effect) « Firas " 2B 4EEERER | T A EIFME RS E B FE
—HIFHVE A EAEE G RN B A — B E R ERE - fEFE AN — BT E sl B RS e
PRI SE—B AT E S R AYER G2 - JREIIRE T (P MBI e i)™ i (GRE R
FE)NT ) BYEFEA  FrETELHIsREY S 8 B E B (Abbassi et al., 2018; Hermans, De Houwer, & Eelen,
2001) -

A T HIEERESER ) EKE > RRE AR - BRI ER T S 2288 (salient) 5 > {5
&5 EAEE Chighly arousing ) (Glaser & Banaji, 1999) k& #45 % ( frequent ) (Chan, Ybarra, & Schwarz, 2006)
I - (HEEEE TR RUR | (Abbassi et al., 2018) - /2 BRI B RS AV IFE RSN - (EFS{E
A EE 2 T Re g s B Eth M H AR AT - (N E N RSt B R B CHYH TS R
T RARETIA S 2 FIETHI A —EBc ¥ (incongruent pairs ) STREHRZR I FEAYERSL - Glaser Bl Banaji(1999)fF
B TE I G 2 F BB S RS I (automatic overcorrection )« §E A It - FHIA AW FEHY S B Ry B S i e
EFHNERFAEHSEENS - 1S E2E0ERE  RMESRT " EE RN  19RE -

AT B RERAVERAZ(HIESE (Visual probe task » VPT) WFE45RETUR » SBLIEIELUETE
Hi-BBRZFRY I A% - SRR IR AV NS ERE B BRI 22 52 - Rehme 55 A (2018) 34 LL#LTH
A~ WAERIERFSE SN AR EE TR o WFTaER iR - BIE &R IR - A A e
FRERRAE B I mer fI i A R R AV E R IR S = R - s B E A
7 A ERASR R EIA RO B TR ARG ] -

H# -3 ‘F P B2 R ERARY h B

FEFEEUSGKITHE - RS RFoRITE S BB ELLE 21 RAVEHHE - ¥t EEUE K S G EElF

& > Bb—45 38 Germeroth S A (2017)$F507Re % - AECCABIEH-HPREFHY T AL - IRV EBUEK
BT > HASCRATRFE 2 24 /N ~ 2 8 ) 1 HARA—2L - JREL Xue A (2012)$52750% N RcRE
F o FFLOBTRHERIE R HI T AR > SRR RN EBUS K GRS R > HHERERAFEE 4 K34 K
Ko 184 KA —2 - W1 fEfed T EEIEE T - e 2B feals 21 REVEHEHE - Hedh T8
TR B G RRE HE - AR RTER] - S A PR R AR B B T I - e 2B E4E 21 REY
BHER - HIERTA GRS K « BEICR NS G B iE S - AR FTRIIRN & BE HfE
& - BFECIRATEENL - EAHE L2 A —EHIBITEE R (Ishii et al., 2015; Soeter & Kindt, 2011) -
G bl FrA 2B RS 21 REViEHt% - HEETE R e | IHGEIEE S EER(K - H7HIE
[FITE GBS - BRI RS PR RTEIRHAIE SRS - SERNS
HAVER R o AT 2 BE B2 HEGNERTA - T AR H e SR i R & =
HREPRZHL - r]ahail - A RN aR I ARVEIL T - FREHPRIE AT T AT R RIS
RAIME - WAL -

AW EEERE = » H—2 A5 R VBRI HERAE P HE PR SRR T RoIRToE - F2
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& BEBNUSER R L SERIEERECE - S DANE R CRAHRRCIRRITIE o AT
SR B R CIAAERINVEIE « &% » @A/ DA SRR E-ERET AR - BOREIIRE
KIS - NI > AWTFEs h0 2 IHREE L AR tHBR Y EE R A B (R E YN HIER R0 Z B0 ) - B
FUAERIR > NIRERHLE - FEARSECIETH > RN EEFYRE S - 7 E AZERAYERE - IR
BT DB RS R ) VRS - fEERE RS - W B MRS BB S 1A W5 ] -
SNEEEHILE - FEEBUEK - Jedy T ERERE ~ IERTHEY - AREI R piE s m - FrA
NS EZ SR - BUNMER GV ARIER T - SER-HBRE AT AT AR A B MR
0 JRRIERHHPRIE P RS - BRI AR ek -
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FMIERA HLM (hierarchical linear model) 5347 £ BB EEREORE » DU ERFRIEL | EsK 2R
SRS IS i+ HOREFERRE - LU HLM BI5HHT4sf -

[H%F‘eﬁf%ﬁ i E’ﬂcraving}—ﬁﬂ E’\J}E%ME?%

day

4
#ats B4 BRI
(Time)

F_E 21X
(Day)
E=IZ : @5l
(Participants)
FRF HLM 5347 + 45— RIS » 45— Rl 21 K » 5= AT (BEBR - 2 ) - RS i
(Y craving A DATEUHIN REI8G i+1 AR RS - HaE REdEE - ifd/) - (2RI A ERE -

i+1 AR EL
=0.70+0.21*(HF[E1%5 i /Y craving)-0.02*(Day)

AT AR - AR RIREFFRARCR - A A REsH A HA R SRR IZERE] - ARTefzdl 7
Zal B HER - RS bRE - BHERE - # MR DEZs ARt i A #IA
RE(FZEHITEHEIR -

SN > AR LI A Z e B RIVHIRIRE ST - 2R FEMNE & HIRE T RE S0 Bile TR i+1 B MR EL -
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R AEEER

REL =4 - T ERAH (N = 16) ~ B Pedildl (N = 19) MI—edzei4H (N = 35) - 370
iz EW ARG S 2073 MT - MRIERI B O B2 G H 0 MR750 3T fificid 24 (GE Medical Systems,
Waukesha, WI) - {1 8 j#3& RF SH454RE - ST T1 G526 28 A GE FSPGR 41 » #E1TR[E 5
=4 166 sEfFEY)H (TR = 7.6 ms, TE = 3.3 ms, flip angle = 12°, FOV = 224 x 224 matrices, slice thickness =
1mm)-ThEES. (5 {5 B T2-weighted EPI &#%1] (TR = 2000 ms, TE = 33 ms, 64 x 64 matrices, slice thickness = 3 mm, no
gap, flip angle = 76°, 40 axial slices covering the entire brain) o 53f7 T E MR A OB &G OB ER
BrainVoyager QX 2.6 Kx (BVQX, Brain Innovation, Maastricht, the Netherlands) - #& i NeuroEIlf package

(http://neurcelf.net/) LK Matlab SR S TRIBREE RIS R4S R 2 - BHBEE A GEE 3mm > AF

S R R R E s B 2 BN - 2R B HRE LITrY8: TR R E 3R EE - WA Current
Design iy MRI ST SHEl THE S FE -

$1¥f GoNogo 1F3E » FFIRIEA FI15H5 - Z1r—4H general liner model » £1&7GO” ~ "Nogo” k. ”"Nogo_x" %17
85 > Horp Nogo 1B Rk D] » 1l Nogo_x FritlIfilRpkrsy « MhARALREEER B & (F R (E - W2 BRAIIF R
TAEHERL other 1 -

RO » A RAER S (RE—. ~ &—. ) 1RSSR AIRTEREE Nogo ELEE Go TEAI S HYE
{BEZE - 1 Nogo FERZEHHITHEEAAGE 2 ELATRE - M ERENH (Nogo) FIs&ERHINHIFIELEL: (Nogo > Nogo_x) HIl
& MPFC A I IE » EhieA B EAYE T AIlZ Nogo_x EEiEE Nogo 71 dPFC F1 anterior Insula 482 2519 5 JE -
Ehigst - FME#5F: Nogo FHEEHIEREE Go sHSRVIFHE R - &S 2l B E TR R F R THY R E
I » #5785 Nogo sRefiEsE Go sHSRFIHMAZE - e SR A BEEHIHENSE - (HREERANR T HIEN - B/
IS BLERR T R A RI(RE —. ~ £ ) - RIBEILE Go [E5E T 4H S IE F AHAVAE S - (B =FFERTEHER 7
ZHELRETE R 4HAR S A IE -
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http://neuroelf.net/

[ —. Nogo > Go » N =70 » A3 R IEF4H - 4LE0lEIFR R Nogo ELiEE Go [FEaAH E EAYASE

Z%—. Nogo > Go * KRKIE p H/NA 0.005 - K{E KA 50 DLE »

Clustertable of map:
Type of map:

Degrees of freedom:

Cluster k-threshold:
plied map threshold:
Type of coordinates:

"nogo > go"

t-Map

69

1350 mm~3 (50 voxel)
2.90010 (p < ©.00500)
peak

| tdclient

6.774679 .680531 Superior Temporal Gyrus (Brodmann area 39) ( 48; -55; 25) [d=2.8mm]
6.010859 .839830 Supramarginal Gyrus (Brodmann area 40) (-54; -54; 28) [d=1.4mm]
5.745712 477771 Insula (Brodmann area 13)

5.704885 .412890 Medial Frontal Gyrus (Brodmann area 8) ( -1; 31; 38) [d=1.4mm]
5.366314 .477234 Inferior Frontal Gyrus (Brodmann area 9) ( 47; 5; 33) [d=1.emm]
5.323895 . 442440 Middle Frontal Gyrus (Brodmann area 6) (-35; 18; 43) [d=2.4mm]
5.169535 .563757 Precentral Gyrus (Brodmann area 44)

-6.004981 .467765 Insula (Brodmann area 13) (-4@; -7; 16) [d=3.@mm]

-5.3@5203 .334390 Insula (Brodmann area 13) ( 40; -26; 21) [d=1.0mm]

-4.916885 .356258 Posterior Cingulate (Brodmann area 3@)

-4.065061 .257166 Cingulate Gyrus (Brodmann area 24)
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& —. Nogo > Nogo_x o N =70 » RA3IEFHE K E#4H - Nogo x Y& k7 sEe/ i Nogo » R R & A4 isaess
% Nogo_x fE 2 o

72" Nogo > Nogo_x = ARHIZIE p {H/NFL 0.005 - KA{E At 50 LLE -

Clustertable of map: "nogo > nogo_x"
Type of map: t-Map
Degrees of freedom: 65
Cluster k-threshold: 1350 mm~3 (58 voxel)
Applied map threshold: 2.90602 (p < ©.00500)
Type of coordinates:

| tdclient

.248464 .289534 Anterior Cingulate (Brodmann area 32)

.258567 .818895 Cingulate Gyrus (Brodmann area 24)

.223137 .772734 Precentral Gyrus (Brodmann area 44) (-42; 1@; 9) [d=1.emm]
.687776 .697417 Insula (Brodmann area 13)

.381507 .586048 Thalamus ( 4; -21; 4) [d=1.8mm]

.877097 .451676 Postcentral Gyrus (Brodmann area 48) ( 59; -23; 17) [d=2.emm]
.821683 .460324 Precentral Gyrus (Brodmann area 4)
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B =. W 4H_Go > IEH4H_Go o PEE i R IEH A 52 -

£ HALGo > TEHAH_GO « RALIE p (E/IN 0.005 0 K { A 25 bl -

Clustertable of map:
Type of map:

Degrees of freedom:
Cluster k-threshold:
Applied map threshold:
Type of coordinates:

"go (S > NS)"

675 mm~3 (25 voxel)
2.90151 (p < ©.09500)

|LH Superior Frontal Gyrus (Brodmann area 9) (-12;

31

48; 23) [d=4.5mm]
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The effect of emotional films and subtitles on overt attention: An eye tracking study
Abstract

In Taiwan, the use of subtitle is common in many TV programs and movies. Many have
shown that the use of subtitles can benefit learning of foreign language. However, very
few studies address how subtitle types and films of different emotion types affect the
participants' eye movements on subtitles. In the current study, participants watched a
short clip (neutral, angry or fearful) with different subtitle types (standard Mandarin,
distracting or no subtitle). All clips are dubbed with Mandarin. Nepali is served as a
distracting subtitle. Participants’ eye movement patterns while watch the film and post-
film self-reported questionnaire are measured. Regardless of emotion types,
participants may have more dwell time and fixations on the standard subtitle than the
distracting subtitle and no subtitle conditions. This may indicate that watching a
meaningful, standard subtitle may be an automatic behavior. Also, participants may
have less dwell time and fixations on the standard subtitle when watching anger film
than neutral and fearful films. This may suggest that angry faces or sounds in the anger
film may attract attention faster than neutral or fearful faces.

The Effect of Subtitles on Eye Movements



Abstract
In Taiwan, subtitle is usually a default setting when watching movies and TV
programs. We examined how subtitle types, cognitive load, and lecture topics (math
or English) affect the participants' tendency to watch subtitles and learning outcomes.
Participants watched one 5-min lecture film (math or English with high or low
cognitive load) with three different subtitle conditions (standard, distracting, or no
subtitle). We measured participants’ eye movement patterns, cognitive load, and their
comprehension test after the film. We report that in regardless of lecture topics,
participants may have more dwell time and fixations on subtitle area in standard
subtitle condition, comparing to distracting subtitle and no subtitle conditions.
Participants may have more dwell time and fixations on the subtitle when watching
English film than match film. Watching standard subtitle can benefit performance of
comprehension test.
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