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Abstract

Background and Objective: Opium use is one of the most common problems that impose significant social, psychological,
and economic burdens on societies. Understanding the factors involved in the treatment of opium use is essential. This study
aimed to evaluate inhibitory response and impulsivity in opium users.

Methods: This descriptive-analytical study was conducted on 170 opium users (139 men and 31 women) who visited the
Methadone Maintenance Treatment Center in Gorgan, Iran during 2022, selected through convenience sampling. The Stop
Signal Task (SST) was used to assess participants' inhibitory response, and the Barratt Impulsiveness Scale (BIS) was used to
measure impulsivity levels.

Results: The average overall impulsivity score was 67.8+11.85. The average correct responses were 45.09+5.67, incorrect
responses were 4.51+3.95, and delays were 0.96+2.32. The mean response time to each stimulus was 1290+512.83
milliseconds. There was a statistically significant correlation between impulsivity dimensions and age, correct responses and
education level, and response time for inhibitory control with age and education level (P<0.05). There was no statistically
significant correlation between the various dimensions of inhibitory response and impulsivity (cognitive impulsivity, non-
planning impulsivity, and motor impulsivity) and overall impulsivity.

Conclusion: Opium users are generally impulsive. Additionally, younger individuals and those with lower education levels
are more impulsive compared to others.

Keywords: Psychological Inhibition, Impulsivity, Addictive Behavior, Opium

*Corresponding Author: Vahid Shahriari (M.D), E-mail: vshahriari@yahoo.com

Received 19 Jun 2023 Cite this article as: Alizadeh S, Ghelichi Y, Rajabi A, Shahriari V. [Inhibitory Response and
Final Revised 10 Mar 2024 Impulsivity in Opium Users]. J Gorgan Univ Med Sci. 2024; 26(2): 55-63. [Article in Persian]
Accepted 11 Mar 2024

Published Online 7 Jul 2024

| 10.21859/JGorganUnivMedSci.26.2.55

Article ID: Vol26-17 URL: gorganmedj.goums.ac.ir © The author(s)
BY NC

Owned: Golestan University of Medical Sciences Publisher: Deputy of Research and Technology


https://www.ncbi.nlm.nih.gov/mesh/68007266
https://www.ncbi.nlm.nih.gov/mesh/?term=impulsivity
https://www.ncbi.nlm.nih.gov/mesh/68016739
https://www.ncbi.nlm.nih.gov/mesh/68009892
http://dx.doi.org/10.21859/JGorganUnivMedSci.26.2.55
https://orcid.org/0000-0002-5213-9392
https://orcid.org/0009-0009-7266-5769
https://orcid.org/0000-0002-0698-8166
https://scholar.google.com/citations?user=Ch2LomIAAAAJ&hl=en
mailto:vshahriari@yahoo.com
https://orcid.org/0000-0003-1728-6861
https://scholar.google.com/citations?hl=en&user=DVmwvVgAAAAJ

¥ Journal of Gorgan University

of Medical Sciences

e-ISSN: 2008-4080 p-ISSN: 1562-4765
2024 / Vol 26 / No 2
OPEN ACCESS

Extended Abstract

Introduction

O pioids are natural or synthetic chemicals that bind to opioid

receptors in the central nervous system, reducing the sensation
of pain. One of the significant side effects of long-term opioid use is
their  potential for addiction. Cannabis, opioids, and
methamphetamine are the most commonly used substances.
Impulsivity is defined as the tendency to make quick, unplanned
reactions to external or internal stimuli without considering potential
consequences. Impulsivity is characterized by acting and behaving
without thinking, essentially an error in waiting. Therefore, if there is
a relationship between substance abuse and impulsivity, one would
expect higher addiction rates among individuals who also exhibit
other impulsive behaviors.

Response inhibition, also known as inhibitory control, is a cognitive
process and an executive function that allows an individual to
suppress their impulses and natural or dominant behavioral responses
to stimuli to choose more appropriate and adaptive behavior. Often,
to achieve a better goal, a person must stop an action or behavior
they have decided to undertake, which is the basis of response
inhibition. The prefrontal cortex primarily manages this executive
cognitive function. The salience network is a large-scale brain
network mainly composed of the anterior insula and dorsal anterior
cingulate cortex. It plays a role in identifying and filtering salient
stimuli and recruiting relevant functional networks. Together with
connected brain networks, it helps with complex functions such as
communication, social behavior, and self-awareness by integrating
sensory, emotional, and cognitive information. The inefficacy of
current conventional treatments, the high costs of treatment, and the
extensive cultural and social problems associated with drug abuse
highlight the importance of finding better ways to prevent and treat
drug addiction. One proposed approach is to examine impairments in
response inhibition and related mechanisms. Thus, this study aimed
to evaluate response inhibition and impulsivity in patients using
opium.

Methods

This descriptive-analytical study was conducted on 170 patients
(139 men and 31 women) aged 23 to 70 years who were opium users
attending the methadone maintenance treatment center in Gorgan,
Iran during 2022.

Addiction was confirmed based on DSM-5 classification criteria
evaluated and diagnosed by psychiatry specialists. Inclusion criteria
were opioid addiction and age over 18 years. Exclusion criteria
included a history of dependence on multiple substances, serious
psychiatric disorders with a history of hospitalization, history of
traumatic brain injury, history of stroke, personal history of
psychosis, major mood disorders, and unwillingness to participate in
the study. Initially, a demographic questionnaire including gender,
age, marital status, and education level was completed for each
patient. Response inhibition was assessed using the auditory version
of the Stop Signal Task (SST), and impulsivity was measured using
the Barratt Impulsiveness Scale (BIS).

Results

The mean and standard deviation of the response inhibition time
was 1290.83+512.83 milliseconds. The mean and standard deviation
of the total impulsivity score was 67.8+11.85.

In examining the dimensions of mean impulsivity by age, a
significant statistical difference was found only in the cognitive
impulsivity dimension among age groups (P<0.025). The mean
cognitive impulsivity was significantly higher in the 20-35 year age
group compared to the 36-45 year age group (P<0.024).

The mean number of correct responses in the illiterate group was
significantly lower than in the group with middle school education
(P<0.003) and high school education (P<0.001). Additionally, the
mean in the elementary education group was significantly lower than
in the high school education group (P<0.001). No significant
statistical difference was found in the mean correct responses by age,
gender, or marital status. There was a significant statistical difference
in the mean number of incorrect responses for response inhibition by
education level (P<0.003). The mean number of incorrect responses
in the illiterate group was significantly higher than in the high school
education group (P<0.001). Additionally, the mean in the elementary
education group was significantly higher than in the high school
education group (P<0.002). No significant statistical difference was
found in the mean incorrect responses by age, gender, or marital
status. The mean response time in the 46 years and older age group
was significantly higher than in the 20-35 year age group (P<0.032)
and the 36-45 year age group (P<0.022). The mean response time in
the illiterate group was significantly higher than in the middle school
education group (P<0.003) and the high school education group
(P<0.002). No significant statistical difference was found in the
mean response time by gender or marital status.

Conclusion

According to the results of this study, opium users generally
exhibit impulsivity. The highest level of impulsivity was determined
in the non-planning dimension, and the lowest level was in the
cognitive impulsivity dimension. Additionally, younger individuals
and those with lower education levels were more impulsive
compared to others.

In our study, some participants were illiterate, which may have
affected their ability to respond quickly due to the computerized
software. Impulsivity and its various dimensions did not correlate
with response inhibition dimensions, suggesting that these two
processes may be independent mechanisms involved in the
development or continuation of addiction.

Despite explaining the questionnaire and test stages to participants,
a limitation of this study could be the self-reported nature of
responses, which might not accurately reflect reality. Additionally,
despite assuring participants of the confidentiality of their
information, some chose not to cooperate. Furthermore, the lack of
computer literacy among most participants could have influenced
their response times and the final results. Given the small study
population, larger-scale studies with a higher sample size, such as
case-control studies or clinical trials, are recommended.

Ethical Statement

The present study was approved by the Research Ethics
Committees of Golestan University of Medical Sciences
(IR.GOUMS.REC.1401.310).

Funding

This article is based on Sahar Alizadeh's thesis for obtaining a
professional doctorate in medicine from the Faculty of Medicine,
Golestan University of Medical Sciences, Gorgan, Iran.

Conflicts of Interest
The authors have no conflicts of interest.
Acknowledgement

The authors express their gratitude to the Research and Technology
Vice-Chancellor of Golestan University of Medical Sciences, the
Golestan Psychiatry Research Center, officials, nurses, and study
participants.

Opium addicts generally exhibit high normal levels of impulsivity.

Cite this article as: Alizadeh S, Ghelichi Y, Rajabi A, Shahriari V. [Inhibitory Response and Impulsivity in Opium Users]. J Gorgan Univ Med Sci. 2024; 26(2): 55-

63. doi: 10.21859/JGorganUnivMedSci.26.2.55. [Article in Persian]




3955 3 e Sy (ygumse 3 iy - ol 4 10

S Sippdeoiit e Fa

Qe 2 39 ) Y osled / Y9 0598/ \Fol (i

e-ISSN: YeeA—FeAe  p-ISSN: 18PY-FY70

5T (gw sed b

Paul oais” B pan Ollow 13 (&, KUIT 9 Fwb Hlgo
OO @R )i amg 50 O DT o)y pudottine 3575 D nlb a3 D Vost3 e e

Sy ke olRais ssagllocy Gl lans « odste mattie ¥l (OlF T ldS Sy pole oKl o Sgy oaSils o SKpuily, i 55 e o K 413, emtils )
oS5l ol Bl (5,5 ldS Sy psle olKtils o Sl Sliiod 55 00 esislsmotnl 5 s lel 05,5 cgislmannl hotiad ¥l oo siom ot bl >

Il O ST S Sy pole oKy o Sy 0aSils Sl Sligizg 3 00 os, 5 ol 05,5

o>

T
I S o parmd polszm o Ly 50k 53kl 5 Flay o plaiz] Jb 45 Cosl (HKEs oy sl 1 gl 3 pe e 1BAD § Ao )
P C"‘"lt‘ g 2] ssbie v adlbe pf dey o Liw (55908 (50 SN GEE pogu) 3ee Tpae Ologs yo S lofse cFLS
o plonil g 0 diiS” e I loy 3 (5 RIS

ol )b Sy 55 g0 40 0l dnzlpo g 0kisS pes (35 K 5 3,0 1P9) Jla 1V (g ki jhncr i anlllas ] i g3 599
ClSS G gl I OB S el Slge Sz sl o plaif 1£0) o b SIS gl 4o o ows 53 (55 Gisad oy Opolis
o 03lézw) (BARRATT) b doliiun p /(o KilST Ol se 5 (Stop Signal Task: SST) <diy cuodle

U slar £/0VE1740 olid] glogeul £0/49F0/ T mmes (glagenl 5uSls . did pnd WARNI/AO IS (g KEIS oo Bl
ol b gl oKls s b (g RBIST 5oL sl 330 4l oo VYOV VAY Soma o 4 o 5550l Oloj 5oS0lo 250 +/ATEI/PY
ol lgo il slol (P</00) izl gyl pmo ylol Bliy) Caand phas 5 s b Gl sl 5 il Oloj o Kils 5 e
izl gyl pms g ylol (Koan S 6 KBNS 5 (55 6 KENST 5 (Kol 5 5 SEIS) (6 KLU sl

S gl o Jetb oand rlos 5 il oo b 5 rigmen ARG S 53 st sn okilS pn 31,91 1S 5 4o
WHER G v

pal ksl o g KEIG (el lgo 1 ST S0

vshahriari@yah00.com : Soig yuSIl g ¢ (65l ped S g 3555 9 uand 6 kuans g5
VY VOVEYS il o (Sisaly, olinios 3550 30 aaxiy Sloys (gl 35 50 3 panty (bls (o8 5 5 il
VEYIENY L VEYAYINY Gy VEYNYY e gligdel  VEYPIYA gy

5 opr s STy el 4 bls Olge 4 s SS

ary 05 (590 b s Gom LS e 4 odii G alp
L;uw;léi,)s.sg@q{,ﬁoh}agéumﬁqgts
S Sl 4 il S bad Ly 5 e o SEIS 5L
b 038 o Ol ST 5l 035 o s s (o SIS
s S ollg osh e a8 S ol 1 (g law (5 sk 605 5aT
o 6358 g0 gl a5 51 el Oldl 5 o glosls 187
A0 05 oo 3L g el b Ll 6l Jases (glaeS e S0
Gl wll "eals S5 ) o gobsl g e Lk
5 Gl o W5 o OT 1 Slor s 5 At e e 5SS
3 gn 03Ul g Olie ST i€ Ol 5 o s ol 3500 |y Jaea L

)}jS:})@)lh:;\w‘.ub 4:.&‘} }?}6‘%‘)6&&}

AoAo
oS 0 St (o gian b b gled 35 Lok 5o
o Bl 0 5 odd fate (§5 0 (o e )3 (S ) 3l g0
Slse cdoeie fho Olojlu V4FY Jlu 53 Wgd 5)s elas! el
tuaib (S Coslae 6l 5 s 3lge Olgie 4 1) (S s
AR 5 Ol o b Lad e glas > 28 sl ke kS sl T S
Sopan ol S ik g eolitel Gl aie gLy
Tl slgn s ol HsTalasl faudly dads sl Soda SV b
a9 s oYY Jle s Sl by Olosbe L3, Lall
L3y 3l 5 pan s g S 53 Sl FF BV i 53 6 Ok
Sl gl PS4 bl s bl s

Foliea

Article ID: Vol26-17

Y J1oo wlxie



mailto:vshahriari@yahoo.com
https://orcid.org/0000-0002-5213-9392
https://orcid.org/0009-0009-7266-5769
https://orcid.org/0000-0002-0698-8166
https://scholar.google.com/citations?user=Ch2LomIAAAAJ&hl=en
mailto:vshahriari@yahoo.com
https://orcid.org/0000-0003-1728-6861
https://scholar.google.com/citations?hl=en&user=DVmwvVgAAAAJ

o) 0055 B o ol owt 53 (6, Kl g sty e | ON

oSS 3 e e 558 55 g0 (5La0L 33 et iz
ol it 3 g 1y Gl Sles 53 IS Wl 5 5 Osske
Stop task dsle gl glacws 53 J 28 05 8 L awlis 55 3130
Iy slgn &S (o331 53 g Il oyl Vikish s Al Slans
Grae 4 T oilss S5l oo Ll Lles S S5
\.;}‘;

3 0lys Ko slaaja oo p e slaOLys LS pe
5 g OGSl sl el = Kb 0328 Silane
PS5 s s 2l 53 e oMa 035 oS iz
Olays 5 6Kty 1y Sang slaely 8L gob s el DAL
It gy Mgty 35050 51 (SG 0 5 g0 polbee 3l g0 4 slis
ol 3 e S0 .l OT @ b e (sl 5 Foly Jlgo 5o
3 e ‘SL&W& s 3 i el S I
S5l ful dnn g poman LS 0al B jdesl e Da GV b
ST b ) olgs SlaosnS ol (B oSl 4 ST Sl ys
andlan ol 1358 slael Oloys 5 (6, Kk 5 e 4 onte Ll g5 oo
S 5 e Ol 3 (6 SIS Feboler bl sk 4
L el g

IR P9

53 (O3 53,007) JLas We (gay o o 55 anlllas oyl
& oS darl e ooyl 0diS s pme Jlo Ve UYL 03 s
el VE 4 Jlo b 0B S s 55 0pstie skl 1SS Oleys S e

Sy pde oBiils Sragh 53 G S Aul 3 g0 anlllas
255, 5 (IR.GOUMS.REC.1401.310) kS

3 Al 3131 Sl e e 3 ey A (6,8 4 g
A bl (S Culs) S

Lug & DSM-5 undib lae _plul, slzel o S
sy 43S 15 jasis 5 byl 3, (Sl Olaaie
Dy odd Al

35372 6l MOLKs 5 el addllas 4 a5 L 4ge 2
0 Oliabl o 53 panl 0l O3 pae Oiley 3 5 KIS
Il ool b s aclous L& Ve V/F LB gl STla> L o ps
A 3550 015 ol e 5 G SIS oy (Soen (s 812
Aol sy /¥ Kaer Pl 3,57 5 (sl & b acalous 35
Doy 40 asdlles Ol g

SV o 5 Adsml Slse 4 slael Jald anlllas 4 5555 Slaslas
4 (Sasly alil Jols anlllas 4 55,5 pe Slaslnn i3y Lo VA
il L gl Sailyy OVl GsTalzel asle g5 L

(S S dble G g e & Sl T dble (6 i

yls 55 6,50 wll Kl sla,ls, o8 o) 3l Ole s slzel
fasl YL
ks S5l JaS Olge 4 opes & Gl Jlee
sl s Sles o ol sk 4y LS L5 S ke
Slagal 5 355 Glaos Sl 51 b das 0 olrl 35 4 oS S
5 Fomlie Jl, Ol gl eSS e 4 balus b b (5,0,
S @ Oy 2 w810 5 ok 5 Mo 6,8 e B S
3,5 0T plonil 4 sl 5 1) 608, b 5 Joe 2l 35 20
on) 38 53 il gl Slge ol ol 5 XS B ge |y Sl
wipdy Lo e sdm 4 Lt Ll b5 a5 ) 0n 5L5 g0 m
laslpsle 5 lspsle 551,55 Ml 5 28 s eus
axd b oodas jsbay mls o)l 5 SIS cpl fiil o3 S Iy
S eSS Salience network *ssis o o pde e JWy e
OV dsl amys s a8 Sl Ol sae s b 5 G
(Dorsal anterior) el sty < K 25 5 ol oY o
SBES e 058 2l 5 Sluld 5 ool ol Cl ol LSS
S by 63 Sas GaSl plisiul )3 poan 5 iy
G o a4 e e GaSi Lol jan wly 53 V0
ooy slas Shee ¢l 4 (5l 5 (ible ¢ SN plis]
VaS o LS aBTa s 5 ele! iy (bl alex
3213 s ST I A s e 0L 55 a0 g 5T
Ol sl 5 jhe CIlab 5 bl JelSS o 4 457 b 0 JolSS
5 bl el e & gladde §I (S TCwle ulin
Pl Jos $dS (0 Cam 55 jb3ee 3o 4 slael ja 1, ol
A8 o sty Je ol .ol Salience attribution &bl
28 (S 5 03 28 oLl 3 Shas 53 ol SVt | &5
S 3l g 4 2Ll &S5 g e san (3 e g 4 LT Sl
A Tl Lo e G5B g ple s S 0 5SS Al
el 385 53 g slaals o 313 L anlie 3 ske
Sldlae cpman isls (6,8 poeal 5 el S o135k aler
5 k) b 5 e (JE s SIS o el S
Sllae Lo S puyp Ty sddee Slge Sl eslizal sliazal
sbul 5 (S5 Olss 55 s /Gl OYKan o bl
slate 5 (Jsb Sldlas ol 055 ) p 1y olzel lasls,
pe DB pae 35 5 oS Sk oime 53 S GBS
S1eks g os 4 S i 55 (plly slge Sl eslizal dilu Lulul )
il Oy ks 53 jal) peae k) J 287 Hles Ol b
NS n b g5 glas geS” pl 3gmg S Al ys LT s S
slael oyl 5 g b a a5 b Cals LU e T 55 slge 4 bg o

clin 3o gn 41, Ko DLl 45 548 0 atin 4S5

(A0 o2 5 ) Y oylowi / YW 0y93 / VEY bl [ (555 (Siijy pale oluiils dlxo



O/ oy Son 5 o515 sl yoeus

4 4> 5 L 5 (Careful planning) &35 b (54l (Y SG 5t
U155 x4 (Coping stability) ,& 5l ol (¢ 5 S
&ué;ﬁ.}&‘)ﬁbww@d‘.}‘)@bi)}éfu&iT
S Y
&b 1, (Nonplanning) L;ia\sﬁd 5 (Motor impulsivity)
Gl 35 e plie b laay 5,05 Jlsm ¥o ulide ol ot o
(F Slaal) ahan / Lo 6 O Slaed) 5 a7 &pdian s Juls & S

«(Cognitive impulsivity)

Coygots 3403 e Gy Vv alde ol Lds (108 e
ST Sl oslinal b elde (gl 58 OIS 050 o sSne
(S Shpbia s Sl s AT 0gST S Gl FLs S
33 Py V5 NVE GIVE s o 4 el s e
Sl VA GWT (o s WAV Jle s 01,0 5 skl Ol
Sty PV s S o o KG9 5 6 SIS
i3S A 03T S sl 1y A 5 (Sl g (6 SIS
(ST g L;LM»L::\..»]; L uﬂl:.fu (;i‘ S Sl esls plis @L‘J
lie Zuckerman b Ol elie Al KulSS
(ohy @iledws 5 I35l bis 5 Eysenck s Kl
ool s /A iy SUL S 53 5 30l o (Sises

Yo
!

o 5 4525 SPSS-18 (5,LT Ll o5 51 eslizal b Laasls
Lo S ekl bowlley B 51 st m5y Ll
W38 N g 55 Bl 338 5l S 5 S s
Sla ite o 53 gl Jlga 5 6 KIS (5la (Kol gl 51
oo &S Sla it sl 5 oo 05T Sl > 4S
O (Nad oy &) s il g Iy S 05T )
b o3lizal el 0 503T 51 (6 KA Ol e 5 gely Slge Ol
.u«:;,?,us,;~/~a;\ﬁsuoyﬂw@b&u@w

bl

e Jl FEYEA/0D s 335037 o slme Ol 5 :S0La
5 ka5 SVeamd Loy VA 5 sy Jalie Lo ys 00/4 i
(K Jgaar) dzsls YU 5 Il B8 s Lo 53 B/

axzlyo pgul UGS B pan SOl oy g Comiar (o Slslyd 2595 1) Jou
VF) Jlo (b 05 5 e 55 93io 0 gl oy 35 50 &4 ouiiS

(ao,0) slass & uiie

YY) YA ARE YA

(*AIA) 8 vsofo () o5
(F¥V) Vo fis 5 £F

AN By

(MM AYA Sy

(F£/V) vo 3,z

(Bo/R) 10 Jale

Sl pde 5555l Al SV 555 55 55 Sl able
A3 g anlls j3 0S5

3 b Candy o i ol ST S e el izl
oo Ol oo Gl ks Joo5 Olley sl SV el
iy e S 0pT oMt s I el
55 55 6 K55 Ol o) 2 510 5 (Stop Signal Task: SST)
(Barratt Impulsiveness Scale) < ,bL ‘_gji.....»lg; i
A eslizal

K 5l G35 4 e 4 By e (ST 0 50T
Wl (8185 J 1) ey lgn (S o300 (51 DS 5 S g,
sdalin Sl Ly jaind oS 55 0 plnil Sy g 0l 4 SST 05037
e.\,u)um,%sm{idgwou,'m;@ﬁ);@ufﬂ
S5 0313 HLis 51 sl 6358 @11 (i g I &7 sKs Lol
Sl sty 51 (S 4 oa Sty b g I LS (gl 5
b S oS e | (68 oy S5 il e 3 LT iy B e
@l b s s Al 5 e 55 GBS oS e 1S
3G GBs e SO leosesT g3 il
Golid s ol tsd gn oslinal glos 8 )b (ool
255 gealy Slge 0L 1 65V LS 5 o e

Coand 53 ol 0l 025 Cead 55 31 (6514 SST 05037
534S 555 g0 42 gl a5 0dd LT 0 g03T L oS OS5 ol
b BBy s o S S e G e | NS
S gl ¢S5 ST OBl ) Gy s 40575 tilis oo sl y Cas
ol 1) IS a6 3503 s g oS 08 sl 23T VS
L 2lb 55 48 550 oo 4ciS oS S0 4y g 93 Cood 3 ik
Golis I ST Lol ttas aols) 1) LaaeS™s Slsusl ¢ o 1)
ol 3 LSS Sl 1 aaSTs 5 axls &5 s b i (G )
b3 Sl oo 5 3131 o2l 5 s glagealy 315 g0 5T
Slagl ax p o $165 4 355 0 5,5 030 T (o Sl
Sl S8l ax3ls (6 Foli S o Sl 0L o Kibe 5 iy e
S I L e S I M PR PP PP
LG s o3l il 4 45 LS e eslinad (SSD) iy
Iy A3 B0 b ge Olime g 358 HB le oS S 2 5 Shas
G /2 o505V oliTib b 0sasT oLl das 2als Hlee sl
AY B /7 esgde 53 ol ¥ LTl ol sy e +/QF
e 55 OLKea 5 655 08 Olpl 53 "Ml o 5T
s S S A 1, 0T LL YN

b sl 1408 Jle s Barmatt Loy oL o KalSs ulis
sl 5l o KulSS (BIS-11) anliin 233k 4 5> Barratt

035" Jos psghs 4 (Ideomotor) o8 s 5 (V2 Jald 5 oee 4w

(e (o2 50 2) Vo jlowd / Y 0yg / VEY fliwnli / (5 5 (Sl 3 pgle sl5uiils alxe



o] 455 e o 53 (5 IS5 5 sl g | N

VY Jls b 55 st 52 (399Li0 05 )15 (oo p3 35 p0 4 0UiS dnlyo gl IS B e 50 () Slal 5 (6 AT g Frasly oo Slasl (iloo 1598 1 ¥ Juir

iSTa Jila Jone Bl 5 e Sile o yeie
a- Y £O/- A£/SY Tuono el olaad
vy FIAOEF/O) ol sl slass
ol sl olel
\s . AFEYYY PG ol
Yoy £VY Y- £0) VAT (456 (o) gy oloj Sl
aa £y SYIAENV/AD ISl
Ty N VA/VEY/Y] il (o, 5SS ;
SIS ol sl g 6 Slss
vs VY YY/AOEF/F0 S SIS
f. VY AN ENIN by o

09960 0 )1t (3l 30 35 50 &1 0uiiS Axx 50 Pl HE WS G pn B Corndg g iz (M (s o> 31 Ll i Slasl g Gl Hleo 9 (6 T lro Byl g (railao 1 ¥ Jgur
V£ Jlo (b 555 e 50

el Oloy el R oLl fsly slass oo by ol Sobx o S eSS (Bl g Sl S o Sl L oo
VEV/FARFYEY - S VEEV YA FIVEEENY FA£O/T YYIFEEANY YEN 2574 Yo INYEY/FY VYNV Y/AY [N
VVRO/FFEEST/A - [POV/FY YIAAED)/- Fo/fOEn/Ya YOFAEA/TY Y5+ HEIAA VASFEYIY - FYIFFENN /D -0 -
VEYVAVEDD -V VIFYEY/AY YIAAEEN D FFA-£5VY YFAAEO/A- YAAYEAFA VAT EYFY SEINYEVVAY YL F8 ()
ey “Y-q At ECVY SNEE -[-YY AN N7 p-value
VVYY/YYEOYY/- Y YIVA£Y/AD VI¥SEO/FY £ IF0Y/ -5 YVSYESIYE YONY£B/¥ VAIVYEY/A VY[V Y- Sl o
VWAYVAEFAAIDS VIFYEY/AN BIFFESNG FYYYEVTA YOI SEAIPY YY/FVEDIOY VAP kYN S SYINYEV VY sl
VYAY/F- £AYY/ED - IVOEYIYD YIYEEY/EY £5/-YEE/- YONYENOF YYIYSEOIY - VA/FAEY/) ) FALAENN - el
VYV VYEOYEA CIYEELFYS YIY-kY)NF FY/05EY/) - Y YEEV YYISELEIVA VA/PALY/ES FAFEE) /DY abgis ui:;
VYYE/N VEE /5T NAETISH FAVEYNE FEANVEYNA YOI £5/Y- YYN\FE5/0F VA/REE/YY F5IS1EVD/FY S i
Ve AY/)YEYEV/O4 VIVOEYIY YIFYEENY FEFYEEIVE Y5/ ARBIYY VUAVEEVA VP10 Y/EY FUPYEVVNY  alSails
oeea R SNE e <IA¥R ey -I¥50 SIFVD p-value
VYAD F£015/7F AYEYNO YIOAEY/D) £0/0- £V YO/FOEN/D) Y/ $£B/\ VAIY - £Y/FE FYIVVEV VS o
AFIT/AFED - Y/AA VAFEY/AY DIBAEY/E - FYIFENSS YO/RFEAIVD YY/fOEOVY VAVERYVA FANFEN N[0S o o
“IVEA “IAYD Y2 CIYEA <P “IPEA NINE SIVYR p-value
VYVA/ FEOYE/Y - S IVVEY/00 - YEY/0F FONVEF/YD Y8/ BT YY/FAEYY VA/FAEY/)) £9/- 0V V) - Sye o
VYSAIDYEFAY/ A VAVEY/VY YIMEON S FFA0EF/00 YONYEAIV YYIOY£A/PY VANFEY)S FEIAVEYYITA Jalze “:;‘:’
- /far YA VA SJfY Y- Y- SFVY INZ p-value

VFe) Jlo b 555 54ed 33 (390Lie 08I oy 35 5 41 0lS axzl o gl HEAGS B pro (6, SIS 3 sl slien (99051 s (Smmpo 1 ¥ Jouiz

ol e o Silee JREENI bl gl sl e gl Slass .
cp-value G yo cp-value Moo yo cp-value o yo cp-value Moo yo
< 10fY <Y <1639 -/ %\ AR —[-5¥ ARAY Q2N s 6 Sailss
AN ENAR QNS -<\Y QNI AT </YYY <[eYY by o
<IYY# +/-aY AR AN <IVYY —[-Y? AN —efeeY &S 6 ,Sulss
< [OYA -/ fY +/a¥4 R A AR —[-00 <A <[+ ¥ SIS 6 ,Salss

NGRS Ly ol
e g ol Dlgr Sl e Sl SNle 5 52
P/ Y) Sl sy solsame LT Dl (SMass
b o5, 3l sl 038 03 oo Slageal Sile o7 () sba
)}194.3 (P<e/evy) 412..»:‘510 5 (P<e/eew) &L{J&b M
M b a}; 3 wi:‘.:ﬁ ol Oeemen 35 S (GHls g
)}194: (P<+/v0y) 412..»:‘510 ) WO c}; Bl o @l,\:{\
Il I o LSU"C“'L, u.ialre Sy faS (Sl g
Eoor D3 Bl olis 6)‘:‘52&» ‘_;)LAT Q}L&.’f JAU 3 Sl
Sl SMNamd ey el Sl G ol slagenly oSl
wil.:n &S (gsba (P</reY) Sl sy (s)ls g ol
o gt SOz b os 8 S sl 038 3 olzil Glagaly

4B e VYR EOVYAY sy Sl Ole slne O3l sl 5 SLs
Ul 5 alxsl Gla el s (slagely sl e 35
IS G RIS Shan Sl 5 Kk el 0T ¥ gl s
53 GRS Cales slul o0 5:S0ke S pnd FVAYV/AD
el 0 deT ¥ J g
A s gl (e e SIS u*i"*‘ Sl o 3
Golsme LT Sols i slaos 8 o oils o KBS
2 s ¢ Kl o Kle &7 (g sbar (P< /4 YD) L otalie
¥EFO w0y S Sl b gyls cnn ssba Sl Yoo¥B swog S
iy 0T slal 5 S (6 KBS ke (P /4 YF) 55 Jla
Sl e Sl 0L (gl me LT Sl S¥lass
D3 55 Jab s i e 0T il el 5 (s SIS

(A0 o2 5 ) Y oylowi / YW 0y93 / VEY bl [ (555 (Siijy pale oluiils dlxo



Y 1 ol yon 5 0005 e yow

Ol oKibe 5l s sy ol adlas alie olzil gl
Os3T 3 s )8 Loadlas 31 el oSl
Voo oSl Ll gl e 0L ST go/no-go trial
@Sl 0le3 Bols oS 4z 5 5 o & el 3B e
AL Lo andllas 4 s TOLIaR 535 Olgs ) andllas 3 5ol
ToKan 5 35 Olssy addle 3 YL gl SLI puoen
Sl S Lo b Olea e dilg e 5 L el o o
2 Bl 3 o S s L S e 0 Sl
538 ol ol s 4 S TOLKR 555 Ol 5 anlllae
Sl e 5 LS s g sl g ba 2 55T ) (5 1 s aalllas
aalllan 131 S STy 55l (Ses (55508 Pl S
il IS 0L 53 30l ss, Shash 43 ol

5 eslizul Cms 0L 5 Norman Koy T asllls s
plonil S de dlo VY-AVF S5 STV s jase e s I
03037 Lidw 03 .13 8 b 4Vl & s functional MRI
oSobe s slzel LS55 el s S a5 8 b Ll
rzuwua.a);,,\:ud:duﬁﬁAgou:;q@a.;éu'cwg
aadlle olzal laguly o SSle 3y doys & Sl 2iy WS
Ol oKk 5 b adlee alie oLKes 5 Norman
s ol a5 53 3 paS Yl o adlllan 4 S o Snnly
5 Norman adlhs s OB aS oS8 28 ow Olg o
roren 3 6 seelS Sl Bl LT pie QLT 5 0L
ﬁ.;;oLﬁ\,ou;oT,gJQ\g,,.&uﬂy;lwuwM\(.\;
3 IS 5 tiny et slael s s T 53 8 8y 8
bl b sl K3 05,5 b g)ls e (5T Soplis lacan
s slzel OOSEe s eanT g3 S s S
Lds alb jlams Gyl g Oy e 4 Functional MRI s
odd b Gla0sa T a5 dil 4 b ol el Olis LIy o oS
P IS 85 D) o 4 15 el Gl slee S5 81
it ) Fly)lge 3

2 an b Oblsr 5 (55, &S OL,Ken 5 Mahmood adlas 3
El oler 4 by e 05T 3 6l plowil s slse 5 JSTI L
3 Ll €35 pdma slse 5 JSU (S 5 me by 8L lie s
Vdzils g 5 Cams 5 Shes Functional MRI

Sler o 0 5 (B sy adlllas b Sl adlls s
o 4SS plal (535 7 &”“ﬁ»}@:uﬁwm -1
@ o)bss 6T 31 a5 oile Ogsbkie L Oleys > o s LT )
T 5 (A andllas )3 L g 03557 (65) (ol B0 e
el Olsze SST 03037 ilen o5 g 2l 0315 &35 09037
3 okl Glagaly sl S0l aaj 3 4 A8 plonil i o

23 oS0k (l empar 3y e ol3iae ssbay (P<i/nY)
oo SV b o038l gl SV b o5 8
5 ozt slagaly 80le 3y 2 (5l e 5sba (P<2/00Y)
SO (615 gme 55T sl Jab 5 Conior (s e

o 038 o el g (S el Olej o SSln (s 2 )3
S osbas (P<2/00Y) Sl sy Gyl gma LT Sl
o 038 3 A s LR e 05 8 s el Ol Sl
o ¥5-F0 w038 3l mman 5 (P</0YY) Jlo Yo¥0
2 e ) s 3y e Sl ssba (P<A/0YY)
AP< /00 8) 515 Olis (5405 sxe (SHlT sl 5 S e
Lo 8 Sl sl 038 03 b 0l oKibe 8 ) sba
osba P</00Y) dawge 5 (P<h/o0¥) slaaly OMess
A 5 i e ey Ol e 3 e ol e
Sl OLES (g 4ls gas ol sl

(Gl g Slagly M5 o el (San 0505 ol
b gy Ol S0be e 5 ly 02 5 s oladl Slageely
Ol ls gme obT Kowwes 0T Calises slal 5 o KlSS
(F Jader) sl

oo

2 sl Slge oS 5 a5l 3l cadlllan ol S 4 a5 L
5 Sl 9> (6 SIS Ol o ey iy SIS S
gimen 3 8 el s SEISS 55 Ol meS
S ple 4 Sl Fimly OMeand mhaw 5 Sl e b o3
s gy 5 SIS

Y len b sl s s S 5 S5 S
5 Gl addllas 5 YOI 5 Zeng adllles 5 iy Sl seen
Sebns 3 S L G RES oSk Mol
05 il Ogabe oS 5 puae 3131 Ol 55 1y Oljes o 2ie
0 Ooke oS s pme 3131 i VYOI Sea 5 Zeng anllas
b adllas b b 4 Loy ouly OMasd el g1yl 5 3 e
RCHININN

SST 4037 31 oslizwl L a5 Gl Dl i) 55 Lo anllles o
G pan 53 OLSKen 5 Zeng aallas lie Lo o Sike 2 ol
S s S el 0l oSk Ll tay Ogsle OB S
Moo o 53 Ssls e 4 Cand (S 5L ) s s
CS o 5 e Sl LS Shlee by e SOl Lo
AL Vol 5 Zeng asdlas s o8 s

@ slne 35 F0 5,y S V0L 535 Olgs ) andllas s
Slen 85 gl (Sl 3 SOV 5 Dgakia 31 oS ealizel 330+ o gy

slias 5 51 5 A e §O/NO-GO trial O se3T 51 eslizul b s

(e (o2 50 2) Vo jlowd / Y 0yg / VEY fliwnli / (5 5 (Sl 3 pgle sl5uiils alxe



o) 0055 B o o owt 55 (6, Rl g ol Ja | AT

SHE S g e 5 2S5 Ol 0> Wi SamelS LS
S 58 s adlllan ol 53 agh anel S e g L ASL
Spe 4 YL s g b s 28 Slallas bl 1 63
b ane s b LTI L 5 cdals 5 4e anllas

G

S50 4 nsm) 3ln 4 sna 3131 &S 515 LS adlllas oyl s
Al 3 SIS S Jl e oYL s b
e sl o 53 5 005 2 5Vl (S g o s 6 SIS
oy S 4k 4 S mb o b sl sl o Kulss
2okl 1Ky s, Kaly s il S Ly 5 KIS
Slal gy Sl oS S Oy o 5 Sl s 5 SS
s (Vb o Kle 55 o5 o o sls 0L gealy lgn Ciakosne
VU g Koy 0lej ke (o5 A0 550>) e (slagenly
ormen 5 YL o L3l g5 gl e 53 JSCie et 0L
Al Slaas K5 gley 8 4 o Soml SVans Ol
Ldd

S8 9 SIS

4y d (gl el e e Pl wlobl Jool dlas -
el oBils Sy ouails 51 Sy anhy 55 14~ 657
Sy s Glsds 5 el e 08 i 55 5 Ol Ko
S bl (S ke oMKty o5l 5 Slides Ziglee
5oObkey s odsee ORE (Sagly,  Olides
ool Ot 5yl o Dol addllae s OB SIS s
Bl s g d’l.:.»

References

1. Berterame S, Erthal J, Thomas J, Fellner S, Vosse B, Clare P, et
al. Use of and barriers to access to opioid analgesics: a
worldwide, regional, and national study. Lancet. 2016
Apr;387(10028):1644-56. doi: 10.1016/S0140-6736(16)00161-6.

2. Dowell D, Haegerich TM, Chou R. CDC Guideline for
Prescribing Opioids for Chronic Pain—United States, 2016.
JAMA. 2016;315(15):1624-45. doi: 10.1001/jama.2016.1464.

3. Salsitz EA. Chronic Pain, Chronic Opioid Addiction: a Complex
Nexus. J Med Toxicol. 2016 Mar;12(1):54-57. doi:
10.1007/s13181-015-0521-9.

4. UNODC. World Drug Report 2023. United Nations publication.
2023.

5. Moeller FG, Barratt ES, Dougherty DM, Schmitz JM, Swann
AC. Psychiatric aspects of impulsivity. Am J Psychiatry. 2001
Nov;158(11):1783-93. doi: 10.1176/appi.ajp.158.11.1783.

6. Diamond A. Executive functions. Annu Rev Psychol.
2013;64:135-68. doi: 10.1146/annurev-psych-113011-143750.

7. Bari A, Robbins TW. Inhibition and impulsivity: behavioral and
neural basis of response control. Prog Neurobiol. 2013
Sep;108:44-79. doi: 10.1016/j.pneurobio.2013.06.005.

8. Guideline Development Panel for the Treatment of PTSD in
Adults, American Psychological Association. Summary of the
clinical practice guideline for the treatment of posttraumatic
stress disorder (PTSD) in adults. Am Psychol. 2019 Jul-

s cax S5l ghls sl ESTs Ol o Sike e
Ghols 5 ot s 31zt andllas cpl 3 . Lsls 11 1y 6 FCans
iS5k s 058 e ke 5 L (hus 5 SOl
S Ly Jl YA &L Glls 055 uoman 5 Sl YF/D
EMeans 5 YL e Lo 3 S L andllan L aadlas OT ol
bl Cale tazils (6 s ;)gl‘..c Fomb

DUl 53 gl Ll O,Ken 5 FOSCO Koty T aslllas 3
anlllan 3550 05,5 4 S OUlgr 5 ol 5 Shas &5 s U
a1 0T Ol & 55 2g s (A3gal Ol ke 3 Lo
p45 S S selS SLIFl S LK & Ol s ol fle T
355 Giopet 5 OUT Lo g jubeaslsn 3 pudoms 3 pme b 5 s
wwﬁ;«:ﬁ.mwuww,;;jw;\yc@l{a}f
OUlsz s 53 o 085 VL b el Hlge 55 oI, 5 Fosco
s odalie o SRl L OVLE S5 55 50 ) 53

Caliee slal b 0T Calies slal 5 (6 K855 (bl asllas s
Lsl g g e ) Kol ol (Sn 4 LN Srron ol e
b Mol 53 b 5l gl 5 Jats Gl Ll 3 53 pl oS
A s slael Ly sl

Slp 05T 5 wbiey Jolp 00 mbs obde

W adlas ool Gacussdoe (S OB LSS s
AL L G5 5a5T o g andly b Gate 18 5 ) e B lageely
Wl pen oz 53 313 4 0ols bl Olabl o8 de ianes
rman 3,55 (6 ) alllas 55 OUT I & (DMl Oile
P s 3 aslllas s Qlf.\..qu,& S cwla plaT pos

Aug;74(5):596-607. doi: 10.1037/amp0000473.

9. Pirkhaefi A, Fakhim yousefnia B. [The Comparison of
Executive Functions in the Brain of Who that Returns to
Addiction and no Return]. SISPH. 2016;14(1):91-100. [Article
in Persian]

10. Rafique A, Kapre N, Constantinides GA. Enhancing
performance of Tall-Skinny QR factorization using FPGAs.
22nd International Conference on Field Programmable Logic
and Applications (FPL). Oslo, Norway. Aug 2012. doi:
10.1109/FPL.2012.6339142.

11. Peters SK, Dunlop K, Downar J. Cortico-Striatal-Thalamic
Loop Circuits of the Salience Network: A Central Pathway in
Psychiatric Disease and Treatment. Front Syst Neurosci. 2016
Dec;10:104. doi: 10.3389/fnsys.2016.00104.

12. Uddin LQ, Supekar K, Lynch CJ, Cheng KM, Odriozola P,
Barth ME, et al. Brain State Differentiation and Behavioral
Inflexibility in Autism. Cereb Cortex. 2015 Dec;25(12):4740-47.
doi: 10.1093/cercor/bhul61.

13. Norman AL, Pulido C, Squeglia LM, Spadoni AD, Paulus MP,
Tapert SF. Neural activation during inhibition predicts initiation
of substance use in adolescence. Drug Alcohol Depend. 2011
Dec;119(3):216-23. doi: 10.1016/j.drugalcdep.2011.06.019.

14. Zilverstand A, Huang AS, Alia-Klein N, Goldstein RZ.
Neuroimaging Impaired Response Inhibition and Salience

(A0 o2 5 ) Y oylowi / YW 0y93 / VEY bl [ (555 (Siijy pale oluiils dlxo


https://pubmed.ncbi.nlm.nih.gov/26852264/
https://pubmed.ncbi.nlm.nih.gov/26852264/
https://doi.org/10.1016/s0140-6736(16)00161-6
https://jamanetwork.com/journals/jama/fullarticle/2503508
https://jamanetwork.com/journals/jama/fullarticle/2503508
https://doi.org/10.1001/jama.2016.1464
https://pubmed.ncbi.nlm.nih.gov/26602212/
https://pubmed.ncbi.nlm.nih.gov/26602212/
https://doi.org/10.1007/s13181-015-0521-9
https://www.unodc.org/res/WDR-2023/WDR23_Exsum_fin_DP.pdf
https://pubmed.ncbi.nlm.nih.gov/11691682/
https://doi.org/10.1176/appi.ajp.158.11.1783
https://pubmed.ncbi.nlm.nih.gov/23020641/
https://doi.org/10.1146/annurev-psych-113011-143750
https://pubmed.ncbi.nlm.nih.gov/23856628/
https://pubmed.ncbi.nlm.nih.gov/23856628/
https://doi.org/10.1016/j.pneurobio.2013.06.005
https://pubmed.ncbi.nlm.nih.gov/31305099/
https://pubmed.ncbi.nlm.nih.gov/31305099/
https://pubmed.ncbi.nlm.nih.gov/31305099/
https://doi.org/10.1037/amp0000473
http://sjsph.tums.ac.ir/article-1-5361-en.html
http://sjsph.tums.ac.ir/article-1-5361-en.html
http://sjsph.tums.ac.ir/article-1-5361-en.html
https://ieeexplore.ieee.org/document/6339142
https://ieeexplore.ieee.org/document/6339142
https://doi.org/10.1109/FPL.2012.6339142
https://pubmed.ncbi.nlm.nih.gov/28082874/
https://pubmed.ncbi.nlm.nih.gov/28082874/
https://pubmed.ncbi.nlm.nih.gov/28082874/
https://doi.org/10.3389/fnsys.2016.00104
https://pubmed.ncbi.nlm.nih.gov/25073720/
https://pubmed.ncbi.nlm.nih.gov/25073720/
https://doi.org/10.1093/cercor/bhu161
https://pubmed.ncbi.nlm.nih.gov/21782354/
https://pubmed.ncbi.nlm.nih.gov/21782354/
https://doi.org/10.1016/j.drugalcdep.2011.06.019
https://pubmed.ncbi.nlm.nih.gov/29879391/

Y/ o ion 5 0005 e yow

Attribution in Human Drug Addiction: A Systematic Review.
Neuron. 2018 Jun;98(5):886-903. doi:
10.1016/j.neuron.2018.03.048.

15. Feil J, Sheppard D, Fitzgerald PB, Yicel M, Lubman DI,
Bradshaw JL. Addiction, compulsive drug seeking, and the role
of frontostriatal mechanisms in regulating inhibitory control.
Neurosci  Biobehav Rev. 2010 Nov;35(2):248-75. doi:
10.1016/j.neubiorev.2010.03.001.

16. Rezvanfard M, Noroozi A, Golesorkhi M, Ghassemian E,
Nasiri Eghbali A, Mokri A, et al. Comparison of Response
Inhibition Behavior Between Methadone Maintenance Patients
and Active Opiate Users. Int J High Risk Behav Addict.
2017;6(1):21. doi: 10.5812/ijhrba.33257.

17. Zeng H, Su D, lJiang X, Zhu L, Ye H. The similarities and
differences in impulsivity and cognitive ability among ketamine,
methadone, and non-drug users. Psychiatry Res. 2016
Sep;243:109-14. doi: 10.1016/j.psychres.2016.04.095.

18. Asadi S, Mahmod Allilo M, Bahadorikhosroahhi J, Khorsand
M. [The comparition of Personality Patterns, irrational beliefs
and impulsivity in males with with drug abuse disorder under
Treatment]. Research on Addiction. 2015;8(32):119-36. [Article
in Persian]

19. Smith JL, Mattick RP, Jamadar SD, Iredale JM. Deficits in
behavioural inhibition in substance abuse and addiction: a meta-
analysis. Drug Alcohol Depend. 2014 Dec;145:1-33. doi:
10.1016/j.drugalcdep.2014.08.009.

20. Feinkohl I, Borchers F, Burkhardt S, Krampe H, Kraft A,
Speidel S, et al. Stability of neuropsychological test performance
in older adults serving as normative controls for a study on
postoperative cognitive dysfunction. BMC Res Notes. 2020
Feb;13(1):55. doi: 10.1186/s13104-020-4919-3.

21. Lowe C, Rabbitt P. Test/re-test reliability of the CANTAB and
ISPOCD neuropsychological batteries: theoretical and practical
issues. Cambridge Neuropsychological Test Automated Battery.
International Study of Post-Operative Cognitive Dysfunction.

Neuropsychologia. 1998 Sep;36(9):915-23. doi: 10.1016/s0028-
3932(98)00036-0.

22. Smith PJ, Need AC, Cirulli ET, Chiba-Falek O, Attix DK. A
comparison of the Cambridge Automated Neuropsychological
Test Battery (CANTAB) with "traditional” neuropsychological
testing instruments. J Clin Exp Neuropsychol. 2013;35(3):319-
28. doi: 10.1080/13803395.2013.771618.

23. Skirrow C, Cashdollar N, Granger K, Jennings S, Baker E,
Barnett J, et al. Test-retest reliability on the Cambridge
Neuropsychological Test Automated Battery: Comment on
Karlsen et al. (2020). Appl Neuropsychol Adult. 2022 Sep-
Oct;29(5):889-92. doi: 10.1080/23279095.2020.1860987.

24. Ghamari Givi H, Shaieghi H, Ghasemnejad S. [Investigation of
cognitive and motor inhibition in persons with obsessive
compulsive and schizophrenic  disorders]. Contemporary
Psychology. 2010;4(2):45-58. [Article in Persian]

25. Stanford MS, Mathias CW, Dougherty DM, Lake SL,
Anderson NE, Patton JH. Fifty years of the Barratt
Impulsiveness Scale: An update and review. Personality and
Individual ~ Differences. 2009  Oct;47(5):385-95.  doi:
10.1016/j.paid.2009.04.008.

26. Ekhtiari H, Rezvanfard M, Mokri A. [Impulsivity and its
Different Assessment Tools: A Review of View Points and
Conducted Researches]. IJPCP. 2008;14(3):247-57. [Article in
Persian]

27. Mahmood OM, Goldenberg D, Thayer R, Migliorini R,
Simmons AN, Tapert SF. Adolescents’ fMRI activation to a
response inhibition task predicts future substance use. Addict
Behav. 2013 Jan;38(1):1435-41. doi:
10.1016/j.addbeh.2012.07.012.

28. Fosco WD, Hawk LW Jr, Colder CR, Meisel SN, Lengua LJ.
The development of inhibitory control in adolescence and
prospective relations with delinquency. J Adolesc. 2019
Oct;76:37-47. doi: 10.1016/j.adolescence.2019.08.008.

(e (o2 50 2) Vo jlowd / Y 0yg / VEY fliwnli / (5 5 (Sl 3 pgle sl5uiils alxe


https://pubmed.ncbi.nlm.nih.gov/29879391/
https://doi.org/10.1016/j.neuron.2018.03.048
https://pubmed.ncbi.nlm.nih.gov/20223263/
https://pubmed.ncbi.nlm.nih.gov/20223263/
https://doi.org/10.1016/j.neubiorev.2010.03.001
https://brieflands.com/articles/ijhrba-13213
https://brieflands.com/articles/ijhrba-13213
https://brieflands.com/articles/ijhrba-13213
https://doi.org/10.5812/ijhrba.33257
https://pubmed.ncbi.nlm.nih.gov/27376671/
https://pubmed.ncbi.nlm.nih.gov/27376671/
https://pubmed.ncbi.nlm.nih.gov/27376671/
https://doi.org/10.1016/j.psychres.2016.04.095
http://etiadpajohi.ir/article-1-54-en.html
http://etiadpajohi.ir/article-1-54-en.html
http://etiadpajohi.ir/article-1-54-en.html
https://pubmed.ncbi.nlm.nih.gov/25195081/
https://pubmed.ncbi.nlm.nih.gov/25195081/
https://pubmed.ncbi.nlm.nih.gov/25195081/
https://doi.org/10.1016/j.drugalcdep.2014.08.009
https://pubmed.ncbi.nlm.nih.gov/32019577/
https://pubmed.ncbi.nlm.nih.gov/32019577/
https://pubmed.ncbi.nlm.nih.gov/32019577/
https://doi.org/10.1186/s13104-020-4919-3
https://pubmed.ncbi.nlm.nih.gov/9740364/
https://pubmed.ncbi.nlm.nih.gov/9740364/
https://pubmed.ncbi.nlm.nih.gov/9740364/
https://pubmed.ncbi.nlm.nih.gov/9740364/
https://doi.org/10.1016/s0028-3932(98)00036-0
https://doi.org/10.1016/s0028-3932(98)00036-0
https://pubmed.ncbi.nlm.nih.gov/23444947/
https://pubmed.ncbi.nlm.nih.gov/23444947/
https://pubmed.ncbi.nlm.nih.gov/23444947/
https://pubmed.ncbi.nlm.nih.gov/23444947/
https://doi.org/10.1080/13803395.2013.771618
https://pubmed.ncbi.nlm.nih.gov/33406910/
https://pubmed.ncbi.nlm.nih.gov/33406910/
https://pubmed.ncbi.nlm.nih.gov/33406910/
https://doi.org/10.1080/23279095.2020.1860987
http://bjcp.ir/browse.php?a_id=287&sid=1&slc_lang=en
http://bjcp.ir/browse.php?a_id=287&sid=1&slc_lang=en
http://bjcp.ir/browse.php?a_id=287&sid=1&slc_lang=en
https://www.sciencedirect.com/science/article/abs/pii/S0191886909001639
https://www.sciencedirect.com/science/article/abs/pii/S0191886909001639
https://doi.org/10.1016/j.paid.2009.04.008
http://ijpcp.iums.ac.ir/article-1-567-en.html
http://ijpcp.iums.ac.ir/article-1-567-en.html
http://ijpcp.iums.ac.ir/article-1-567-en.html
https://pubmed.ncbi.nlm.nih.gov/23006248/
https://pubmed.ncbi.nlm.nih.gov/23006248/
https://doi.org/10.1016/j.addbeh.2012.07.012
https://pubmed.ncbi.nlm.nih.gov/31442813/
https://pubmed.ncbi.nlm.nih.gov/31442813/
https://doi.org/10.1016/j.adolescence.2019.08.008

