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Attention Bias Toward Drug Cues in Female Methamphetamine Addicts
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Abstract

Addicts pay more attention to addiction-related cues, such as substance or behavior. And increased attention to
these cues is associated with craving. Methamphetamine is the most abused drug among domestic drug offenders,
with continually increasing rates of recidivism. Of the total number of reported drug offenders in the last three years,
21.1 percent have been women. Even so, research on female drug offenders is inadequate, rendering policies and
fundamental data for the development of psychotherapy programs insufficient. The present study intended to
investigate whether female methamphetamine addicts displayed an attention bias towards drug cues. A dot probe task
was conducted on 22 female methamphetamine addicts (addiction group) and 22 non-addicts (control group). The
task allowed the correct response rates and correct reaction times of the participants to be calculated according to
the positioning of the drug and neutral cues. The analysis results revealed that the control group displayed no
difference in correct reaction rates and correct reaction times between the drug or neutral cues. While, the addiction
group showed lower correct response rate and slower response time for drug cues in comparison to neutral cues.
The results of this study are significant in that it identified the attention bias characteristics toward drug cues of

female methamphetamine addicts who were disconnected from drugs.
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I F5E ek FRAYE, 2eln ol
A

5= %%0}7 HeHoRE A4, B¢ v 5
I 22 TAE 7dEsHA ghti(Chang, 2013; Kuhar,
2012; Wormer & Davis, 2003). T Yo7k = mlekF
AP} 2 ALE A, WA EAE ZeeA Eoh S
o] -, 2018 Al whekR AbHE 12,6135 0] A
HE-S 36.6%= =7 YEFSTHSupreme Prosecutors's
Office Republic of KOREA, 2019). 53], =} n}ek7
APEE = 714 wo] YLE T Q= wlokR w0k
3 EFY](methamphetamine)©| o}, W] 2G| e} S5
273A e TR A A 74 E 2FR](catecholamine)
TEE TTHIA AL SEA(HEANE, BRE
o2 deA e EFoltiKaye, McKetin, Duflou, &
Darke, 2007; Supreme Prosecutors's Office Republic of
KOREA, 2019). o]&|gt =] wjeki AbHe] d3hs I
Fate] 2 Aol HAgHET THoE A4 H
A5 =ste] A5 FRsaat ok
TE2 Ao F91o HeE g 2 olE X

dalels k¥s 712oAW FAE S dAstL ols

(Kim, 2002). U]%"Vﬂ"] 8}3](American Psychiatric
Association, APA)IA] wlekf T52 S22 AH A
0] Al

E7sla A& o E A5 A5
o EZ A&l (substance use disorders)® 3t

(American Psychiatric Association, 2013). ©]&{ gt =
o 27|z Aoolle 54 &4 v 54 49 o
Sl Zl(craving)©] ¥ Yo7 FLsitiy LA
A THKim & Kim, 2013; O'Brien, Childress, Ehrman &
Robbins, 1998). 2> 54 £49 A& % 54 8
A2 4-412]4 5 7](Sherman, Morse,
& Baker, 1986; Tiffany & Carter, 1998; Tiffany &
Conklin, 2000) % S (Halikas, Kuhn,
Carlson, & Crea, 1991; Robinson & Berridge, 1993)<
ojmgtt, g A T2 oFshel Aol glolA
L F8% 9gs ste 8% F ShUE A At
(Park et al., 2007). W =AT e 5 H35F 4o of
gk ol whekel thgk Y& e st A7

CERE SIS

Crosby,

aho] F7E Wl St (Kozlowski & Wilkinson, 1987;
McClure & Bikel, 2014; Robinson & Berridge, 1993;
Roelofs, 1985).

71—1:11-9/] fsé]klﬁ_ l:l‘ 7]_x] o]ioi /Hﬂiﬁel-

ﬂJ

&
%2
o

Z}Ef "S- o] & (stimulus response theory)Z} -
5} o] Z(incentive sensitization theory)©]T}. ©]
= AelA 24 A ASd ik FuY
S Al <HsFTHRobbins

I} Fe T
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=4 2

i o

(attention bias)®] 8.3+ 821
& Ehrman, 2004). 53+ 9] ¥
2] 7 (mutual excitatory relationship
& Cox, 2008). 9] HFFL Ea| 2o

o] PR o7 Fo|2 ¢ sl HE Fo T F
9] ZZ(attentional facilitation)>} 5] 7F4(attentional
interference) 2.2 ¥ 4 Ut} F EA =
== "@A87] Slste] Fo7F S e vt
Fo M2 54 A=F28 Fot 71goA v 3t
dsh=tl Wl 7t =l el o] th(Pineles, Shipherd,
Mostoufi, Abramovitz, & Yovel, 2009).
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59 A2l4d H3K(Sinha, Talih, Malison, Cooney,
Anderson, & Kreek, 2003)& ste} A8t £4
(F-Z24 A3 B2 348 @& d A=) 7o) 94
o7 ol AL HH, 1 A= SEAA 22
of tigh A AHE-S FrEgtHMarkou et al., 1993).
, eEAES EF A dAE Tl 22 ARl
£ sl sl ol B4 @4 ©A S0

st & S7HAZITAL A oK Ludwig & Wikler,
1974; Niaura et al., 1998; Volpicelli, Alterman,
Hayashida, & O'Brien, 1992). %3} ¢l 71713} o] &
& 7k }\]731ng6‘1-24 71AE AW El= o] &
Uz, 55 do7e 842 39
HHGW ]“Z—? AZAAE MsAIIE TEE Z2e
3 74 $cH(Robinson & Berridge, 2001). =3+ T
de 7]‘— =522 2 5 7](incentive motivation)<}
(reward)°ﬂ #osh= ¥ 2 E AHIAA EE &
2 #E Aol s 2wl 7kSH hypersensitization)
% gtk olol gt AH=E ¥ B 2= =4
O o]/ FolekA|(liking) %ote, A|&HA o= s}
+=(wanting) 35S F43FcHRobinson & Berridge,
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A A/ (incentive salience) 2 & FoJst o, ol &
49 27 B 9ME 708 ERdch At
(Robinson & Berridge, 1993).

dIE Y UIY FHEAES T4 ATl Hlal &
2 #d @A AP A Y g FYE Vel He
F9] #Hko] dojdtil B % ) thBradley, Mogg,
Wright & Field, 2003; Field, & Cox, 2008; Field,
Mogg, & Bradley, 2004; Franken, Kroon, Wiers, &
Jansen, 2000; Haffegee, Sharkey, & Hwang, 2014;
Hester & Luijten, 2014; Lundahl & Johanson, 2011;
North, Robinson, Townshend & Duka, 2001; Sharma,
Alberly, & Cook, 2001; Streeter et al., 2008) “L2{1}
Qe el FEAE ] A Tl tigh o] A
T AFsith mAadHER S5k Folek A
A AFES FE AEAEE SHA F9
o] 7)ol thdk o4-E o] ti(Hekmat et al., 2011; Salo
et al. 2005; 2007). 53], Salo 5(2007)¢] AAA =
Z}7] 3-8 533 (magnetic  resonance spectroscopy)=
o]-§-ate] Wl AdHE F
cortex®| 4] N-acetylaspartate(NAA)-Creatine(Cr)<] ratio
oF 7154 Z~EF(Stroop) AARNA ELA 2719 vt
S AIZF Zhell A 9l(negative) AAFHA 0] JSS <l
AL, M AT e F52FE 2] NAA-Cr ratio®] ZF
v AAMEE E43 BEo] das AteATh

olFe] A AFEolNAME AL HER FEAE|
ez Folo Adste] AgE Hole As M3t

5AE9] anterior cingulate
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O'Brien, 1994; Franken et al., 2000; Hekmat et al.,
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2012), Q17FASAHulo] 2 2~(Human Immunodeficiency
Virus, HIV)7Fd(Bauserman et al., 2003), 217354
(neurotoxicity), <, &<, FHA N S 2 XA
A, A A A o =2 1@l A gthRade et al.,
2015). H3F vlekR F8O0 = Qs ARS| A AA e
ofstol IS U Az AA Hi A Al o]
2717471 9] A3lA EAE Z# $cHChang, 2013,
Rade, Desmarais, Van Dorn, Lutnick, Kral & Lorvick,
2015; Wormer & Davis, 2003). 201813 7|5 = 9]
A mFebR APE(12,613%) T 94 mRoRF APEE
2,719 2 2 21.6%°l 33t} o= 2014 1,378
HOE A wekR APH(9,984%) T oA whekR A
el Hl&o] 13.8%M=tl whall, 2018 = oF 2uf
o|A =718 42| ti(Supreme Prosecutors's Office
Republic of KOREA, 2019). »}eFF AP kol A g
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upobF AbRlell ek A S B S U oR FE
43 5] 37 QI th(Chang, 2013). @A) WA 7] &) $&
Q1 B VbR AP 8 g B FE S 5
S IEste] R/ AALE St 84 548 1
o 9EY ZRIHES 98 oy, A4 84
o] Al vl ZrIHOR IPAL = I
olty. Lefup oA wiekR APH O F7h= ol &l et
AT AeXs Z2ae] 87 glon, ol
At oA whokR Ao digh Ao do o] F
e ok

B A s oA WaduEm 55 2
%Hoﬂ gk F2o A fa gelstr] flste] &3 &A

£ 743 tiMacLeod, Mathews, &
Tata, 1986). 0] TJrXﬂlE o] WS AEA(implicit) 2
2 =2Asm, Sless HoZw HAE Hgs]
qE 7 Utk %}@% ZH=tH(Parr et al., 2013). E3F
g (dot)oletE T4 A=l jEgshe S 851
ujzoll, ool thek A A 7= vk HEFE F
7] witell RES Aol dojd e s EAF
A S zZH=tKBar-Haim et al., 2007).
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+ ArelMe dagEe $52 28(FF A

o A3 38.95+12.78), AA 2H(EA A, d9H
33.18£12.8)0.2 F 449o] FA3sIth F M 7+ A
HolME fFos Aole RIS
Cohen's d=0.53). 55 o] 9?%*}% 341‘?1% H‘i’i
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2.2. EEl EFA} 24| (Dot Probe Task)
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E-prime 2.0 (Psychology Software Tools Inc, Pittsburgh,
USA)S o] &3tch mat 7hA] Al Aol ALE5 HUE
(15 inch)®] 719k AEE ZAste] FRel W wLE
Azssgch Agol ALHY, ZUH sue] 39
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Fig. 1. The order of dot probe task cues
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a3E #A% A, JTel FEINF 4764892,
p<0.001, An2=0.607), T2l FEINF4=46.899,
p<0.001, An2=0.528), 18] At} ©raje] Az
£ 8 IKF( 42=63.343, p<0.001, An2=0.601)7} <] 3}
Atk deFad B4 A, T4 AAE F A
@ 7 frelgk AFolzh IATHF2=0.855, n. s, An
2=0.020). ¥ oFE TAoA = FJek 7 ZFo) 7t
o) 8HA WERSTH(F121y=93.747, p<0.001, An2=0.691).

Table 1. Descriptive statistics for the percent of correct responses

Methamphetamine Healthy
Addicts (n=22) Controls (n=22)
M SD M SD

Neutral Cue 99.205 1.420 99.546 0.987

94.659 2.476 99.886 0.533

Drug Cue
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—e—Healthy =—d—Methamphetamine
Controls Addicts
102
100 _ —
98
26
94
Neutral Cue Drug Cue

Fig. 2. Group differences in mean (xstandard error of mean)
percent of correct response by neutral and drug cues
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Table 29} Zeh. AWESAI 7k gt Hoka) ThAje] &
FE BAS 2Ax, HHFu4=6.778, p<0.05, An
2-0.139) 7 A (Fen=12.650, p<0.001, An2=0.231)
oA feolgh =Rt e ZoE Yeuth &
F A Ao e Ag R dvE folgk AR
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N
iy
of
)
N
rlr

b

rot

4 o

Table 2. Descriptive statistics for the response times
depending on correct responses

Methamphetamine Healthy
Addicts (n=22) Controls (n=22)
M SD M SD
Neutral Cue 570.719 74.601 536.360 54.670
Drug Cue 611.440 95.370 537.250 54.574
—e—Healthy =—d#—Methamphetamine
Controls Addicts
700
650
600
550 I T
I I
500
MNeutral Cue Drug Cue

Fig. 3. Group differences in mean (tstandard error of mean)
percent of response time by neutral and drug cues

3 B0l FA WAA T P 2 HI 8 2ol 7k
AAA THF12173.036, n. s., An2=0.067), & TrAjo]

AMe 7 AT ZF AFl7b o8k A THE,21)=10.029,
p<0.01, An2=0.193).

2 AT vAadEe] F5AE] e dd o
Aol gk o] Hakel thall ZAFeRATh Wl 9te e
1 FEAEC] oFE TAC dY AR Fort FX
g A0 2 71437, MacLeod®} £ 25(1986)0] 712
g &3 GAL AAE AREER e TAl e T4 T
AA el e AuSE L FUESAIZHA S Al
g 9-gAIZhS S35t

5 Hek FAA AAE = ok HAE QIS
W 2 QA B Aol tigh Aol fE AT B
St ol s Aae B AollA ARESE oFE A
7V T5 HGolA RO v AL e AR
ek ks el Bt AR R Aol =
< ojmlgith, Ek oFE i @A 7F oFE ARl O
g S gt A9 A7 FARE dXE
+ Z3o]tLundahl & Johanson, 2011).

AL 'R AAE Tk 59 ThAel] iE At
SEI AU AI bl ek A A, BA I A
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Al Zholl zFol 7} gtk I8y 5 Jd A o
Aol vlsl] oFE Ao A T AukgEo] oA 7
A3, ARk AITke] frolatAl Frtek itk

ol Ao 9X ¢ EFo] EYAG Ay, T5
Heto] FA Hetel mla] k& wAel o ©@e F¢
£ 710l o] RS kst ¥ B S R/E
Hek Zo® NS F Atk &, T5 JTA FE
G = F2124 #AA(incentive salience)o] =™
sl 35S U3 Aol thRobinson & Berridge,
1993). o]2{gt o= @A7F F= HlA A7} =
A o]E2 FAl AAIE FA ThAle] Bls) oFE

|
Aol Fol5 ¢ dsiAl ot oA Ao w I
H Fols B o]l o= gRo] okE T AA
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Holl, A7 w2 drug-neutral cue®} neutral-neural cue
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