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1-Impulsivity

2-Night Pars Opercularis
3-Posterior Cingulate Cortex
4-Ventral Striatum
5-Frontal Gyrus
6-Delay-Discounting Task
7-Striatal

8-Negative Urgency
9-Positive Urgency
10-Lack Of Premeditation
11-Lack Of Perseverance
12-Sensation Seeking
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1-Dual System Models
2-Impulsive System
3-Rational-Analytic System
4-Neurotoxic
5-Dopaminergic
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1-Serotonergic

2-Cell Body

3-Cytoplasmic

4-Reactive Oxygen Species
5-Oxidative Stress

6-Primates

7-Striatal

8-Positron Emission Tomography (PET)
9-Magnetic Resonance Imaging (MRI)

YTY

ool & 8l e 5 ol of pan VS35 5355 5 e
O dsbes poun b 5 (reme slaaslly 5o 230 olna
oaddis 5T 3380 (slaaslSe 4 K1 (YF)u s sate
5T S ol T 51 LSUa 305156 tad st Lol et
st o T e My st Gl g0 WL sl
Jlas glas £ enalal 4 ueliis)en s Gy ms
® stlaa ) Sl eely oS s g oo sate o 30as
90 slasia 5 B (YV)o sl oo gmme Sl 5
el o 5 Sla slast e Pl aps s
o opeliieTon o 51 ad s (slad g guls oS
L, Ho mae aal slagials g ol e
SIS halS dlaa 51 e Ho S5 aely o (S ssS]
FENN vy |- PSR RV W R
S astii el U sl sLagia g3y (YA)s s oo
0335 ol nsead 5 Mo s 1 L
PO K PO SR [ J (a)u,—‘-*eku”'-“
i (YA)a,l el aeliialons Ko i une
8325 0 (OIS aleni (s5lagulan b acaad ol
PR A ) SN I SO N [ P U B!
s o B SIS Lals ) o ] S
Sldaalil e s st Gualiislons feye oK
hdacul g QBB (50 5 S B 5y )
O sl 5o Wl S —mn slama
Lo Sloaa a3 50 PR 5 ode (o Sl
e OB K By ms e e (o S aiS

(Y8 (2 09 (o 2oLa@IVAR 53 5 0lapA Yo ladi Y0 sy 50 - als (las )l ddas



g sl o Slamt puls glas gl Lag] s £
SRS o€, < ) xS anl ], &) of
slaian 2l &5 sl alatl | s pa Slax
DAl ol aad e jusails S g i S
s Lag T OlAml 4 ol s Ase (ol 5 95
e OB S S ) s i pe suls Glulad su g bl b
Ol o Wi oo a0 ladan K (gums (il

dadee o o)l g ASA glavan (LA S 8
aols Giabad Lanl 4 de y w0 s oo sols Glolas
S5t o S L i oS 4K ey 49 Wpad g0
il ey a8 G ol wols (S
O SBYs laa @ diaa Lagh &S aladl o
59 O] ol il ey dlali La i

OF 59 S enBu s il & s o alail o) e
535S 5L € pladian daad 4 a3 G (S8 se)]
IS s byl 5 g i Shel Ve el
G s 5 (s15) 4 € (5L Gloee o Lo S
S 4 5 S e g YO ) ad o 5 0 gl o
S oo Al 5T 51 SLTeN Y- sad LIAT dias 8
09K oS L G aanT ol s 98 s (s RAISS 6y
slagia S 5uead 5L sladaas slaias (Sl
tilae ol Y0 45 Ladan JS slaxs 5] Cikias
slagid s 50,8 juda sl b uydi o
frealy GRS 31 5 1 Ladans 5 (5,2 haas afis
aalod 3L (g (s ,SalSE &yl il 20 S 5L ssA

o2l 2lao oS slag se)T alw b ol e s

(Y8 2 09 (o 2oLaBPIVAR 8 5 olapA Yo ladi Y0 a0 - (ils Glas )l ddas

OoKen 5 Sl ia ala

ol 3 al)s s, slasle b la saseT Gl
VA JBlaa 53808 00 s 9 el il 8 yums
ae st i S and e il ity Jla
(S olsn OIS Loy (sl (olag,ls B uas
sl ot g5 5o oS i gl LagT el

oo o (ARSI G 5 Ladeli i

cmle ) o i al Lo SasoT 555 50l -8
O =S ebioulia ) @by e dle (( SVA) J gua
sl ol € s ssls s o3 Lan] 4 da s ge3]
bagl s aslas asas of @l b (masss € asss
O 51 o) g5 e il Ble <€ (ta g5y 5l s o 52
sl
So=eo) o el (o SAsISS (5 ,8e 50l sl
Cegana 5 S 4 0 aslitead oleMlh] 5,8 ol
ot 4 sl ol e b el (V1) BIS (slag 5]
0x0 (ial,T L 553 aSIa sladias oS ol K
s Ladaas ol 505 50 Ko (SO Sy 9s b ol en
oy dsdi e bl (Busmedl 4o il and e
oS (sl 5 S ol € 8o G 053]
O3 Soe o8 s oSpeal b g5 g el Sl
a3l e asla 1) o i a5 Lo K Pl €
slatcaas 51 (Kb 5L sa baases] asd snin
S LS ol pladl b i€ Sl g hsa
el 5 0l Glalsd dades Suly Lo S (S5 50
5T e LA s s €€ e b e SIS
pranad GRS o8, 8 oS Sl aile e 5L waa

JJ‘J‘JCAﬁJﬁS‘S&‘Jﬁ‘ASd&‘JJJAJJ‘JJJ&

YYY



MR 5 b (5SS s ddasly 5o W s e slaaild (iE

Shealiiwl by 50 Gubdle ol glodpa (olss a0l
DB s 9550 (e 1D alod lasa delidi 5y
Sl ine e ([Siiusan Sl e S cwl a3 S
(FYertls cnl€a alidicn sy g0 5} Juala ol el
6l S aalSE LA, ulade s a3
po o DS 4o mda (o SAISE (5,851l
S ol (5,88, (6 SAIST el (slaste Y- )oli S
(s0ls 08) ples] Luliie s 3Y ol s WD o
O e a8 O ed s 5o (YY) o sk AL
a8, el aalllas fpain (b o g dals VY-
Laghia s S Aloalea Sl 5) i S s 1, L0lSs
oulale a8 A 58 (gl suls sl laal Sl sle
9 sae gy 4S (elile US (615 0ule ¥+ g gans)
et 6 KA Gy g il colyi
LA L o558 a s el iy oS Bia |
Lol and maad (SUiian 0 5390 € Slasols
i iy slassle i gyt widls 053 Jule
0 5 583855 slesls Hgo8 (Shanaa b plassls
A Bla s st ST W o< Jlasube U
325 el 03 5 ol sule i sloe wuT 58 !
Yo i sl Ladodas ol Jeals ad 1S
Gocd oppd S a g (IS SIS, Gubide 5l glesle
LY BN Y PCHI R TP W N
diee Joldi ) calle 5 58 5 (2 sa Gl ISE,
S5t oolie S ) s uliie o slassle

S0, e (a3 5e MalS) ¥ 15 (pillas SLIS) 3 )

Y¥o

5 ebele SBALL 5 (Sl SLe) (s b G sel]
Rl 5 o9 Ploes o o 0T el
T PO W - TSP TP PGy (PG|
7Y )
S plaa an B 50 (o)) oo el
558 Al g 4 S e ad (glaolae TF Lulie
Ses 5ol peliio ol ol a0 alls (V) ses,
BB s sl 45 s g e ealiatil o yai Py S 6
Lauladio su,a ol ond (lasa aaals 5o (g5 s
2 Pl ol olasa (b pi g as e Hlo,lae
0% ol adaa Ly caliile (sla )35 (5,550
géwpa‘@w@lﬁTeu‘ﬁ&J‘,ﬁ
Plosd odli & sgd o Slasa S (slas yual,
ooloasd o elidin 5y ol & Aupaly s sad aiua
(VP) s 5 SIS ol & Kol (la 50 0 Golidie S
TV (glsgal sl el ool (lss 5 (2Ll
Ol a0 S s peilnd 058 Gl s ils )
5 JS a s 5u /AY iy S LT Cupa b ulids
e dad s JA S 5385 s S Wl Lyl
acdaals GLas s ea 51 A Sene old baubde
8598 S 58 55 0T GeedTob— - oueiT (BUk s
5 el 80 1S ol (gl YA ibe)
3 2ol o g LS o end aladl a5,
ST a5 90 b elide Col bl el cpl Slite
IVE 5 IAY L ol oS8 s Bl 5 plas S

el€a o cealie Bl 51 A€ o ad s 5,058

(Y8 (2 09 (o 2oLa@IVAR 53 5 0lapA Yo ladi Y0 sy 50 - als (las )l ddas



S aabiasd e usa GEL was b aals
(= V¥ LS 1=+ [FA) s oadhe S cusan 31 St
2,158 s e Me (TF)ass ulie Gl a8 s wlad
5 SR Ao aledl) 555188 (5l wad <3
Elatoli i syl 5s b amo 3550 59 SleMbl 50
w2 S 18 o oK 5a SR 5o b g 5o
Sleslii il o sua LSJJT&&? slasals
ol slag 3T 5 Mplus 5 SPSS (sla 158l s
a5 aniad sas Jlad 5 & sy ((Sicissoad

Laeisls
€S 5 of ) Sla LAl cres wledll]
VIV Slae Gad L YY/YY b Sage)] e 0poSilio
poSimas 3 e VA (G 5T S0l ol
YYY Sosoll YA¥ o Secals Jlu 0F Suge)]
Jalis (dm 3 YF/O)LA VY 5 doae (b ;8 VO/O) 0
eMand (510 (sem o V)l Sugal] 51 586 7 s s
VoA o JSa (1518 (a3 YV/P) 83 AY ¢ ola
(S 50 WV/Y) 585 03 calinss (1018 (wm 5o YAIV) S8
oailand (6108 (a8 VY/Y)L8 YF alus 548 (slLh
a8 s bl 308 (1,18 (ama,u ¥/V) VY
St J (Sikie S ol LS S e 5 sl
Sl Glast U 555 OAY - La 3o 55T Goss Sk

300 0 O Sbcas Jeb i e 555 VY/YY

(Y8 2 09 (o 2oLaBPIVAR 8 5 olapA Yo ladi Y0 a0 - (ils Glas )l ddas

OoKen 5 Sl ia ala

XDV AYAY 5V slaoals @18 6y sl o
ol S slae ol 5 ol (o sSae S e 4 )
saa ol o Sdn (o Sl Glhae adias
LT 0 a3 5 oaliiad b aolidin s ool slaulide
oo oo i GEOIS AN B VY G Ly S
83,53 (Siciian i ymid daiulans Ly ulie 00
Olas el yy o wily 5 65 S as glawlide
e Sim ) 98 (51om /P (St iy sasa
OISy lads (gl /AT caile 88 gh s /AT
50 AA ol s /P 5 JoB i (gl -V
03 (TY)ols el ulidie ol (SMe (2ls) 5 &<
=909 (Plad (Ll 5 5aS o sadi aladl (a5,
O il Sloly o+ /VO il L, ulds
JolaS S s el el s 4 - VE ulids
Sy oad S osd das 58 S5 5 o BLas] ele
oelaie ot ol Stiato wnls swian olas (Jole
R
o eSS L85 uladle S Sl
susa Lo Kl slayt @l f (Shusad ou ) 5
08 ol pelale GISE IS Hu (o)) s (ulide

O olane mle (Shewsan 5 (Sla Slaga aliss

< 298 5 4 (1S 3K 58 s0)s Kl
P+ V) e s 5 8 (=2 /00 <t/ ) osie
DUy a8 (=2 /YA </ 1) Jols luls 1=+ /¥ 5
(=17 p<o -V )l s Ol 5 (r=2/VY p<+/-0)

ool oSS a8 wlad G (et (a5 05

YYs



MR 5 b (5SS s ddasly 5o W s e slaaild (iE

s ol 3 Sa Vsl e Bl e e
Lasals Ly oo gtlao (3515 51 ea slgh iy Jue oS
(RMSEA=+/+Y 5 SRMR=-/+\ dLI=\ CFI=\ sdf=+/-¥)
el Sl 585 5
Oolad 30 ) S 58 e il s s
Pe1+0) eliiaTins i yeme i ok € s e
(B=—+/YA <+ V) s 3y s J—bs (B="/Y
ol ss (B=+/Y+ p<+/-0)aiadan 8, Hu (5] s
cadlh @ ane 5 (B=—+/V+ p<-/-0)IS J, 5K 50
pas todla (KA s (B=—2 /A Pt /- 0) Sloa
e s (B==-/VY p</+ ) JolSlasa (B
1)) St a5 gL sl s s e
Olasa o (B=—+/FY p<+/+ V), ey o1u8s (B=-/¥4

S, Js b

s (B=+/Y8 p<-/- V) )i
Juﬁ‘) 29 6‘)‘\9_&44 f&f.aué.éTCA_A J‘)_A.A.A
Jo—3K 55 gl o—ds B=—+/VA p<-/+0)i—adia

‘IO<~/~\)J—:U OIa—83 5 (B=-/YY p<-/-0)a IS

3 a g s J s s (B=+ /Y
aladaa 5L Ko (eoledis (ntaaa )l i
P<-/+0) SIS YIS 53 gl B=+/-0 p<-/-0)
L (B=—/+# </ 0) s o35 5 (B=—+/-0
L (B=2/-¥ p<e/-0) Al saplona 5 5aa 5 wae S5k
= melialos B yas ca s Job s Smlas

s aliie e el 5 KAl

1-Robust Maximum Likelihood

YV

o= 500 YYO G Sy wae Jsde (o sS0ken
La so o)l Cpelibalon L pme cne Job 0:S0ke
ol ot s Jlaw 0 Hliae Bl b Jlw VIYY
JOYY| PP TSNS PP Y ORI SUD N
JL Y asliielons G pims ma e Joba 0 S0t
sl pite sl sl Gl as) 5 o&lie g
ol aud )Y Jgsa 0 D a5

O 55y (51B paaie (pm Al oy 5e g
el et sl ) e sy (Sheusan 50T 51 5
o o O 51 Sy Jaaa 58 gl oul 3 Jeals
omeliialon s iy ias e Job b el (g Ka0IS
Sae Jsb b g (=2 /VY p<e /- 0) el Sl fine adasl
W0 (r== /YA <[ V) e Sl e ddasl ) Saa
ol Ly U GraliiaTins i jums cts Jsb
Olasa b 5 (r==+/V¥ p<-/-0) e Slolias abasl
P< oY JaBe ey 98 5 (1= /Y <o /oY) oAl A
s Jods ol enlls s Sne ddas 5 (o518 (r=-744
(== VP p<e /- V) ollasa (Boaly pae b 55 Daa g
ol e Ll gine dad

dasuiie G (Senen olid o 3 o
Bomas Sas J b gllaal g GRS (e 3 g
sladt plas adasl;y oo 5aa 0 @t ok Oaelidelen
Slaas aalas 5o AN 5 (o KAl lole iy Juo
el ot il e Jula3 5 el (5 SIS

Codos (B Lo sa—es Jlad ol ol 51 Jola

(Y8 (2 09 (o 2oLa@IVAR 53 5 0lapA Yo ladi Y0 sy 50 - als (las )l ddas



S wan o Lt Laaily ol (V) caed st sualiis
o Sl sa HEAE iy ams S gyl Kol
3o B pmemn IS8 L Jalas Hu (V)ls (o Sanlss
S st a8 gl 5o il (o SAASE G Wl e
Baa g so Ol o o dla (e
Bomas slagad Ll (gllacdy (B8 pe 5 5 uend
08 DB 5 s (823 fa el o 0l
S G yems o ol (5SS L Alasn il

o alast faelidelone oy

OoKen 5 Sl ia ala

Snls (ool sla S5 5 (S s SIS

s i Gl L o ca s aS (Yo Wge

TR -V L D S IR L | § IOV Y SOV S PN

Ao ol gl e W e GRUS (8 yeme o aud soalie

S el ol s Sulsla sla e 53—y Ll

sl e Hlaa (l))s 60l G o jad (sla jidian

8a WS By ms ol 8 Hua SN s G as g,lBAL L

Ol 95 (LA yaiie (s (Siowiad cuil b g o yluilicel 1 a0 (il 1) Jgun

A v 5 ) ¥ ¥ ¥ \ solatind Biasl &l UL
BIAY ANA clla g,aSss

Mo Bpuas slajadls -

Y o/ - Vivy Gyine Se Jsh Y

N ST VT BA/Y - Sad Gae Jsk ¥

cin 5 0S5 lal -

/-4 Ny —+/-4 Y/VY VI¥Y Jols oylams ¥

T O 1N Y L Y/YA YA Sy g 0

I R N YR oy ey Y/o¥ VV/¥o alsa Glasa #

LY S IY AL ey ey Y/-0 Vo/NA e cash Y

N 7Y A N L A S Y oY Y/Ys /vy e e gh A
lass wlals L WA olay) -

R T 7S A LT Y 12 Y 1 NS 1Y Ay A o8 BIVY O/ Sllass Ghndy poe A
R T R L [ L Lt NI R t/o¥ VE/FY siadun LB, Ly gLlado -
U1y Y LY [ . TNy A Y gy o/aY VIR GISS LB L0 gulede A
YT e ey e ey ey -0 A ¥/Ya \O/FA Slass ST auc Y
YT YY — Y XY A DA e iai VAL Laoseals 4 dsane e iws AT
N O 1Y Y I SR L Sy Y A —fA Y/AV VV/¥o lass i puc AY

*p<./.a"p<./.\

(Y8 2 09 (o 2oLaBPIVAR 8 5 olapA Yo ladi Y0 a0 - (ils Glas )l ddas

YYA



MR 5 b (5SS s ddasly 5o W s e slaaild (iE

Sy pse
Slls

03 )l g

Lada b,

23 Sl 5
SIS J s
bas,aly 4

——/\\

)&w";’ Q‘u\.&é

Pl Ol

e Jadad (s 953 (5L yadde (pa dlaal ) ds Lo g o pallicus yaas cal pud ) JSid

Sae Y ob Gua 5 U ul e B as S350 sad alad
GByme i Job enlle B Jelis o ls wulKS
Slad U swas onlla o K235 5 alidafeons
O b me Lol satas iy a5,
aead Cpalidalens ins (Y sk b yms
g S eread 0T 31 Sla aal st e gl
sl B 5alS L el s (o hyamns
JLE o an sla LES (2al38) 5 ame (S5 5LS
lad shaw 85 sian oLas Jlaiat oS ol of yon
alen 51 (V) e il g 0 JLE
O 0 ead saab e S (g AL slagg ) laals
L delie 5o pmeliialons 5,0 83 6 yime

Lo (SaolsSs palS 4o ol 8 o0 alles J50S 05 S

YTa

By mo it o Jolb o Suls s Uag st

DS L8 el S wie J b pelidalins
codli B an e o OIS S, 0K 58 (o) sda a Sadun
Sl el ol s 3 clla (o Sl 5 Slaa
SEAES Gy s alla 5 KIS o€ i€ )5
U Jolse 5 e g€ 59 5l el Sielen o s
slagaala 5 Slasa s b 50 AT oo
sy s Jodo Jolse Gt am O alse B
e b ol alls a1, 3 cp S0
OBal53 b oS wan o (LES S3 Cpl g G Ake 4
CulS o3 (K23 e 51 Ga s Sk wte Yo
elB L s wpa e st e Bl Gl

(E2s Lsuqu-HT U‘P :)‘ L | (YO)@L&JAJ‘:}#

(Y82 09 (o 2oLa@IVAR 53 5 0lapA Yo ladi Y0 sy 50 - als (las )l ddas



0% ool il lilasa JolS B sl 4 Slasa
s Pt alas glyte o Lashen ool 51 aluS o
OB 5 58 S u s o 48 K HIaY o Slasa aalal
SLE85 58 ol a3 4o Lagl ploe 5 sla
5 ety alla SIS L ke s 3 siadia
55 51 4 (g0l ye HIESES iy 4S was o LS
e Sllasa b ol o o secdaa gla s alas
D8, ALSANISE &) e 4 s wilaws Ol sa
s saiiana 531 4 _alauie SUS o S
ARV SN - PRSP B) { RIS A KPP R G2 L
Alsa ol 5 Jol Bl WISS S 50 (gl
S b ailal o SIS 5 el i 53 50
DL, Lo Ll aslieus yuk 5 poliens Lo jaa i)
(s SIS 5 OIS LK 0 (g, s g Shecdan
S dden 51 L pate () oS i€ 55
o smnns 0SS LIS, 5 S S,80 gLoa i
Gob 5 48k il cie ) uem 4 g8 4 5 s o
o3 Ol RaS sla s, & 55 e jite lu 3G
ol L e B e et Cpueliefens 8K (8 yuns
= S e s (oalasaaie Lt La it ol wisans
Jools Glass 5 il asdileus e 31 clla (5 SaISs
O o (oliun pab 531 (Il S Al sd plana

o oh saiay LS s g A d gl d 4K W8 g aile

1-Cingulate
2-Limbic
3-Paralimbic
4-Hippocampal
5-Corpus Callosum
6-Putamen
7-Globus Pallidus

(Y8 2 09 (o 2oLaBPIVAR 8 5 olapA Yo ladi Y0 a0 - (ils Glas )l ddas

Oolas 5 i) ala

cracd L 4 0, oLl i sole asgle)bes
LY o8 odle (o Olan OSLAS 5 (8o sl
59 A il (LS (o 5 asdle (YY)
2l DS aradl sl 5 VSt Mot i sla 23
5Pt o n O s M el 0o
53V usu iy Gu s s 5 Pl s sy aam (5!
oo saal s el il o 80 w5y as
e o (5 KBS (e (el 381 (T 5 YA) el
858 O 53 sl b Gaelifialiens (e e (S
e s yde 30 ssian oLds Ylaial 50 U eas
S pliapn 5 ol g5he slasliale p paeliislen
L ol o) i€ o s g Sl IS 50 sl Jus
Ol 58 s ol (e LIS s (g5 bpelinn
sais 8158 3 e, S o) o LA gl s,
-3 5
sodle S ola Hlas suala i o5y glaasl
an B 5o P AT slas) b b ms slagadl a5
0 e 8 (6 KBNS e 58 Slasa
Ol o Slasa il s € 50 38 oS g
LS o Jds (Saom g (Saus slasil i enlua
o Oy S Slasa la il sl 5 b))
ol Slstie s (V0)cual suh isyad Baa Sy
(ALST el €S 05t o 438 S S 5o guns iy
sla,lis,) JaK oLl aololasa (B 5dy 5 agd
L dgalso alSia aiadan gla)lis; alad) 5 adl<S
ELas sl 3 piyillans) soliiel 5 ite oblass

SQPEQ“J#J:’A—&?@G‘J?MJA

Yo



MR 5 b (5SS s ddasly 5o W s e slaaild (iE

als ol Laaisl ol use clla o Sanls b slaaa
LSJ‘JJJ‘A;.JAAJ&JJJSJ‘J@J‘&QLAJ%&

S hls oalsaglana 5 Jali plis @IS S 0

doculy o 5 acun clla (oSBT 5 paliens 52
) easp s b 5 daelidelene L sums cine ok
2% oo obe ol 59 il e Sl 1, ate
Jol a5 IS S 50 o)) s ciadin 5l
ol y 0 Ao Olasa 5 a8y Sue J b el s 4
ella o KAl S Cpaliialons B yems cine J b
Mo ian bl asas b alials alias e )
Job giis 531 (paslifolone 8 yums s J g ol
Job &S iS85 oo illa (s SIS s s 5 Ote
Olaaa olas daly o (psliielens L s s
9 S e Lyl ailie (38 el (o KA 5 alsa
e DBras e Yok (BN L Al plasa i
Oede OBAEE Ly a5 (s SAIS Glhae 2ol 58)
Sy en S e lie 5u S gl e sate GaeliieTens
OLE8, L8 sl fas sl 5o aa s e Sk S
PRUENCIRARE - SR R P+ SN PP P RPN P VY
Lo s i€ e Lagl au i€ Joaad (280 wlls (o SIS
Al K el U8, malS @ Layaats opt ol 31 aals
e sate Gaalidelone (e de HEAK 8 yas 5u
il dalge (placss gane b udla (a5,

S aas GaalS,; Lad Bl anaad colls Wl g3 o «<
ala dallls (o5 SGaIK lacns gass (ol dlas
s SolaT @l 508 lin s sibo caels o€ ool

YO

L ‘A‘A_E‘JJ « < _aals b.:: end sle o . Al

VI IO PP L S PIE R L Y i
Sl s au€ 5 35S Jybolaa
diy o il Gha g5y 5o S Juads
8 S (5S35, SIS Lol piy Jas
b liae a,lad 5 Lag sl asede Ll 4 ly
Soay 4 it (1S 5 iy 4 (s SASIS
S 98 (515 wihes s sl 5 (A 5 ) Josed sual
o glacdl 5o a0l Jae 4 Jla) s
o8 ol Ja s Jola)oate iy 58 (e
A s Bla) el s (et Slaga slacsby
o ) )0y o (Jlae! slanaly (38,5
o (oanSainnd 5 maa glayS 5 5K el H (5] o
aladl p Soad edle o Jola) al s laa
potde bl o e o€l (51 loo slacallad
03 S o s o3 1, KAl Bl slag sl g
Olasn 5 Jol 01 olasd o 0 5 pdla GRSy

oS o als ells o Sl 5 gl Sme S3) ala

s 3 i 1S B LSS s A Las
Sumad s Kol opl &€ el Susliaafens o€a

slaslid) alasl 5 Sooad cdbyn Jis w S )l

asa 5L, 5 Jleel slasely 5 wial 5K laaa
5,580 Sl s

9 o Jtlad 5l Juola ol ol s 0 50e

G s suias L Lasols b s sgde Juto (2312

JLﬂf‘ C)‘f-& Llnf“) 29 J‘)-A-A-Q LSLAQAAL:L 6‘4.19.1.54‘\5

ff—mJJJMA.‘JCS < &‘xts:b':: eAa ol

(Y82 09 (o 2oLa@IVAR 53 5 0lapA Yo ladi Y0 sy 50 - als (las )l ddas



L aoS e Laul i Baas (il clls (o Sanlss
G 2K Jlaet (aalK o Laadtis ol @31 (halS

S g paasi
L S el m g5y ok 5 ol i o
sl&aals 3MA) S L0 IRIUMS.REC 1396.32079 oS

M‘&;J‘ﬁdﬁud‘)y&‘)ﬁ‘é‘i:ﬁﬁﬁ

(Y8 2 09 (o 2oLaBPIVAR 8 5 olapA Yo ladi Y0 a0 - (ils Glas )l ddas

Oolas 5 i) ala

adllae aS ol 4 da 5 L 0l s 0 sdle il Sl
bl puslitalions sube 5 Ghse curan s, sdla
5o mela 0 0T B avaad Wl ol su
5l JLaT 51 LA olge il SEUES G yene
sl s, Y Eloat assiparaas (53l sl
alllas ol ol 5l e pa 0 sl oot 53 Lasy <
Ol GRaLS (gl (SURNs (505 shm OIS

WSS ealiin) ol ge WS (5 s o g 8IS

S pSaais
slasl S oy plas ala o g5 ml S
o Plasa a5 PEAS 5 chs (o SIS
S-S (e s poliio yab b aslline &) gus
Josbe Gttt ails Ll fueliiaTons GI8UNE (8 jums
sladas &€ ligan LB & pelidalons U juae cius
Ol Rl 58l 4 S e (s by wlie) €IS
B S e S e
A€ e Joaad S ] el (o SIS 5 st sl
Sae S Gl L (o Sl wlis ) paas
e Ho edla (S SS Grals 8 4 8
SR PU. TP PP P NP, S N
Olomse 52 525y e Jsb il so B juas (slaadls
£S aas e Sl 5 cadls ke 3 clla (g SA5ISS
oo e (o SAsISS (RalS b Sua 5y e Jsba Bl )
s e el ol yan CpaslidaTions Cpope WK (5 pms
Sl 5l (mdas Cps bl o e b0l

L o b s AT oo ¢ SIS

YOV



MR 5 b (5SS s ddasly 5o W s e slaaild (iE

REFERENCES:

1.Moeller FG, Barratt ES, Dougherty DM, Schmitz JM, Swann AC. Psychiatric aspects of
impulsivity. American Journal of Psychiatry 2001;158(11):1783-93.

2.Kalivas PW, Volkow ND. The neural basis of addiction: a pathology of motivation and choice. The
American Journal of Psychiatry 2005;162(8):1403-13.

3.Doran N, Spring B, McChargue D, Pergadia M, Richmond M. Impulsivity and smoking relapse.
Nicotine & tobacco research : official journal of the Society for Research on Nicotine and Tobacco
2004; 6(4): 641-7.

4.Tabibnia G, Monterosso JR, Baicy K, Aron AR, Poldrack RA, Chakrapani S, et al. Different forms
of self-control share a neurocognitive substrate. The Journal of Neuroscience: The official Journal
of the Society for Neuroscience 2011; 31(13): 4805-10.

5.Schwartz DL, Mitchell AD, Lahna DL, Luber HS, Huckans MS, Mitchell SH, et al. Global and local
morphometric differences in recently abstinent methamphetamine-dependent individuals.
Neuroimage. 2010;50(4):1392-401.

6.Ersche KD, Jones PS, Wiliams GB, Turton AJ, Robbins TW, Bullmore ET. Abnormal brain
structure implicated in stimulant drug addiction. Science 2012; 335(6068): 601-4.
7.Moraleda-Barreno E, Diaz-Batanero C, Pérez-Moreno PJ, Gomez-Bujedo J, Lozano OM.
Relations between facets and personality domains with impulsivity: New evidence using the DSM-5
Section Il framework in patients with substance use disorders. Personality Disorders: Theory,
Research, and Treatment. 2018; 9(5):490-5.

8.Whiteside SP, Lynam DR. The five factor model and impulsivity: using a structural model of
personality to understand impulsivity. Personality and Individual Differences 2001; 30(4): 669-89.
9.Steward T, Mestre-Bach G, Fernandez-Aranda F, Granero R, Perales JC, Navas JF, et al. Delay
discounting and impulsivity traits in young and older gambling disorder patients. Addictive
Behaviors 2017; 71: 96-103.

10.Lynam D, Smith G, Whiteside S, Cyders M. The UPPS-P: Assessing five personality pathways
to impulsive behavior(Technical Report). West Lafayette: Purdue University. 2006.

11.Savvidou LG, Fagundo AB, Fernandez-Aranda F, Granero R, Claes L, Mallorqui-Baque N, et al.
Is gambling disorder associated with impulsivity traits measured by the UPPS-P and is this
association moderated by sex and age? Compr Psychiatry 2017; 72: 106-13.

12.Maneiro L, Gémez-Fraguela JA, Cutrin O, Romero E. Impulsivity traits as correlates of
antisocial behaviour in adolescents. Personality and Individual Differences 2017; 104: 417-22.
13.Bo R, Billieux J, Landro NI. Which facets of impulsivity predict binge drinking? Addictive
Behaviors Reports 2016; 3: 43-7.

14.Vest N, Reynolds CJ, Tragesser SL. Impulsivity and risk for prescription opioid misuse in a
chronic pain patient sample. Addictive Behaviors 2016; 60:184-90.

15.Gross JJ. Handbook of emotion regulation. 2" ed. New York, London: Guildford Press; 2014;
275-7.

16.Gratz KL, Roemer L. Multidimensional assessment of emotion regulation and dysregulation:
development, factor structure, and initial validation of the difficulties in emotion regulation scale.
Journal of Psychopathology and Behavioral Assessment 2004; 26(1): 41-54.

17.Gratz KL, Tull MT. Extending research on the utility of an adjunctive emotion regulation group
therapy for deliberate self-harm among women with borderline personality pathology. Personality
Disorders 2011; 2(4): 316-26.

18.Rogier G, Velotti P. Narcissistic implications in gambling disorder: the mediating role of emotion
dysregulation. Journal of Gambling Studies 2018; 34(4):1241-60.

19.Trub L, Starks TJ. Insecure attachments: Attachment, emotional regulation, sexting and
condomless sex among women in relationships. Computers in Human Behavior 2017; 71: 140-7.
20.Dragan M. Difficulties in emotion regulation and problem drinking in young women: The
mediating effect of metacognitions about alcohol use. Addictive Behaviors 2015; 48: 30-5.
21.Prosek EA, Giordano AL, Woehler ES, Price E, McCullough R. Differences in Emotion
Dysregulation and Symptoms of Depression and Anxiety among lllicit Substance Users and
Nonusers. Substance Use & Misuse 2018; 53(11): 1915-8.

22.Bickel WK, Snider SE, Quisenberry AJ, Stein JS, Hanlon CA. Chapter 14-Competing
neurobehavioral decision systems theory of cocaine addiction: From mechanisms to therapeutic
opportunities. In: Ekhtiari H, Paulus M(editors). Progress in Brain Research; 2016; 269-93.

Ya‘ﬂ (Y82 09 (o 2oLa@IVAR 53 5 0lapA Yo ladi Y0 sy 50 - als (las )l ddas



Oolas 5 i) ala

23.Evans JS, Stanovich KE. Dual-Process theories of higher cognition: advancing the debate.
Perspectives on Psychological Science: a Journal of the Association for Psychological Science
2013; 8(3): 223-41.

24.Garavan H, Weierstall K. The neurobiology of reward and cognitive control systems and their
role in incentivizing health behavior. Preventive Medicine 2012; 55: S17-23.

25.Stacy AW, Wiers RW. Implicit cognition and addiction: a tool for explaining paradoxical
behavior. Annual Review of Clinical Psychology 2010; 6: 551-75.

26.Cho AK, Melega WP. Patterns of methamphetamine abuse and their consequences. Journal of
Addictive Diseases 2002; 21(1): 21-34.

27.Berman SM, Voytek B, Mandelkern MA, Hassid BD, Isaacson A, Monterosso J, et al. Changes
in cerebral glucose metabolism during early abstinence from chronic methamphetamine abuse.
Molecular Psychiatry 2008; 13(9): 897-908.

28.Villemagne V, Yuan J, Wong DF, Dannals RF, Hatzidimitriou G, Mathews WB, et al. Brain
dopamine neurotoxicity in baboons treated with doses of methamphetamine comparable to those
recreationally abused by humans. The Journal of Neuroscience: the official Journal of the Society
for Neuroscience 1998; 18(1): 419-27.

29.Courtney KE, Ray LA. Methamphetamine: An update on epidemiology, pharmacology, clinical
phenomenology, and treatment literature. Drug and Alcohol Dependence 2014; 143(1): 11-21.
30.Robbins TW, Sahakian BJ. Computer methods of assessment of cognitive function. In:
Copeland JRM, Abou-Saleh MT, Blazers DG(editors). Principles and practice of geriatric
psychiatry. Chichester: John Wiley & Sons; 1994; 147-51.

31.Strauss E, Sherman EMS, Spreen O. A compendium of neuropsychological tests:
administration, norms, and commentary. 3rd Edition. New York: Oxford University Press; 2006;
415-24.

32.Heidari A, Ehteshamzadeh P, Hallaji F. Relationship of emotional regulation, metacognition and
optimism with students test anxiety. New Findings in Psychology 2009; 4(11): 7-19.

33.Cyders MA, Littlefield AK, Coffey S, Karyadi KA. Examination of a short English version of the
UPPS-P Impulsive Behavior Scale. Addict Behav 2014; 39(9): 1372-6.

34.Jebraeili H, Moradi AR, Habibi M. Psychometric properties of persian short version of the five
factor impulsive behavior scale. J Research & Health. 2019; 9(6): 516-24.

35.Schulte MHJ, Cousijn J, den Uyl TE, Goudriaan AE, van den Brink W, Veltman DJ, et al.
Recovery of neurocognitive functions following sustained abstinence after substance dependence
and implications for treatment. Clinical Psychology Review 2014; 34(7): 531-50.

36.Chang L, Cloak C, Patterson K, Grob C, Miller EN, Ernst T. Enlarged striatum in abstinent
methamphetamine abusers: a possible compensatory response. Biological Psychiatry 2005; 57(9):
967-74.

37.Tobias MC, O'Neill J, Hudkins M, Bartzokis G, Dean AC, London ED. White-matter
abnormalities in  brain during early abstinence from methamphetamine abuse.
Psychopharmacology 2010; 209(1): 13-24.

38.Zhong N, Jiang H, Du J, Zhao Y, Sun H, Xu D, et al. The cognitive impairments and
psychological wellbeing of methamphetamine dependent patients compared with health controls.
Progress in Neuro-Psychopharmacology & Biological Psychiatry 2016; 69: 31-7.

(Y8 2 09 (o 2oLaBPIVAR 8 5 olapA Yo ladi Y0 a0 - (ils Glas )l ddas YOf



Armaghane-danesh, Yasuj University of Original Article
Medical Sciences Journal (YUMS)J)

The Mediating Role of Drug Use
Indicators in the Relationship between the
Impulsivity of the Disorder in the
Emotional Dysfunction with Chronological
Impulsivity in Chronic Consumers of
Methamphetamine

Jebraeili H, Moradi A%, Habibi M°
'Department of Health Psychology, Razi University, Kermanshah, Iran, “Department of Clinical Psychology,

Kharazmi University, Tehran, Iran, *Department of Health Psychology, Iran University of Medical Sciences,
Tehran, Iran

Received: 03 June 2018 Accepted: 13 Jan 2020
Abstract

Background & aim: Impulsivity is one of the most important behavioral indicators of people with
substance abuse, which has been studied despite its low importance. Thus, considering the
importance of studying this variable, the present study aimed to determine the mediating role of
drug consumption indicators in the relationship between trait impulsivity and emotional
disregulation with state impulsivity in chronic methamphetamine users.

Methods: The present study was an analytical and cross-sectional study and belonged to the
correlation schemes in terms of data collection and analysis methods. The statistical population
included all men consuming methamphetamine who lived in addiction treatment camps in Tehran.
From this statistical population, a sample of 300 people was selected using the available sampling
method and these individuals were assessed using the data sampling test, difficulty scale in
emotional regulation and short form of impulsive behavior scale. Data were analyzed using
correlation test and path analysis.

Results: The findings indicated that the proposed model had a favorable fit with the data (c = 0.42
df, CFl =1, TLI = 1.0, SRMR=0.01 and RMSEA=0.01). Duration of methamphetamine consumption
(p <0.05, B = 0.12), duration of abstinence (p<0.01, B = 0.28), difficulty in purposeful behavior
(p<0.05, = 0.20) B), difficulty in controlling impulses (p<0.05, $=0.20) and lack of emotional clarity
(p<0.05, B = 0.18) have a significant effect, difficulty in purposeful behavior(05/05). p<, f=0.05,
difficulty in controlling impulses (p<0.05, 3=0.05), lack of reflection (p<0.05, 3=0.06) and excitability
( P<0.05, b =0.03) had a significant indirect effect on impulsivity.

Conclusion: The impulsiveness of adjective imperfections and disturbances in emotional
regulation directly and indirectly affected the impulsiveness of the state in methamphetamine users.
The duration of methamphetamine use and the duration of abstinence not only had a direct effect
on state impulsivity, but also mediated the effect of other variables on this variable.

Keywords: State Impulsivity, Adjective Impulsivity, Emotional Regulation, Substance Use,
Methamphetamine
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