Neuropsychology
Volume 8, Issue 2, Serial 29, Summer 2022

Original Research

wwliglyy cuas ol aollad

I b st S 4 Yiaw LT 331 53 s (S0 s oty 55 N170 48 duslin
Sl o8kl b (ADHD) 493 (o | JWb g ST G908 OV 5 32 9 (ADHD) 4> 5 (i
(ERP) 31us-5 4 sl (Sl _fauilly oud' (539
S 29l wwzme (yg xdy el g e del  Buls (55l Lo

O‘)t’.l cdl).@; 37y PL" olKaiily ‘&*’h‘zdl% ‘_;);'fb A
Oyl e olitd o9 plo ol&isly ¢l )lgy bl .Y

) s s ply olStils il Sluils ¥

Ol eolitd o9 plo ol&isly ¢l )lgy bl ¥

VFee oMYy il

AARSYARVA (SN

Comparison of N170 Component in Identifying Facial Emotion in ADHD Adults and
Adults without ADHD Using Event-Dependent Potential recording (ERP) method

Hadis Ghafari Khalig™, Amin Rafiepoor?, Ahmad Alipour®, Mohammad Oraki*
1. Ph.D. in Psychology, Payam Noor University, Tehran, Iran
2. Professor of Psychology, Payam Noor University, Tehran, Iran
3. Associate Professor of Psychology, Payam Noor University, Tehran, Iran
4. Professor of Psychology, Payam Noor University, Tehran, Iran

Received: 2021/02/13

Accepted: 2021/11/02

10.30473/clpsy.2022.61957.1644

Abstract

Introduction:  Adults  with  attention-deficit/
hyperactivity —disorder (ADHD) have some
impairment in emotional relationship which can be
due to problems in emotional processing. The
present study uses the event-dependent potential
(ERP) method to investigate the neural correlations
of the early stages of emotional face processing in
the N170 component when observing faces with
different emotions in adults with ADHD compared
to adults without ADHD. Methods: A total of 12
adults between 20 and 42 years old (6 males and 6
females) with ADHD were compared with 12
adults without ADHD (6 males and 6 females).
Participants identified faces with different emotions
while their brain activity was recorded using the
event-dependent potential method. Results: The
results showed that the N170 component for a
neutral face was significantly different both for
women with ADHD in the P8 region and men with
ADHD in the Ol region comparing to adults
without the disorder. (P <0.05). Conclusion: The
present study supports the notion that people with
ADHD in the early stages of facial processing and
facial expressions are different from people without
the disorder, which can affect the interpretation of
facial expressions and emotions.

Keywords: Emotional faces, Event-Related
Potential, N170, Attention Deficit Hyperactivity
Disorder (ADHD).

&) (ADHD) J i/drg o JMS] & Mo o] 81 :a0do
2 EMe § b Wlgy o oS M dble balgy 3 SV
s S (Koot gy 4 3 adlas 2l s 25y
I 4 e (YLE)5 o (dble o (5l adel oy
o | b ey ) gy S 3, 225 o [ I
it > (ERP) gy & iy ey gy ol | 429
by e Gllbus gl oo oy saalin s N170
S G (057 9 950 F) JuaS )3 Y om0 3 il gy
OS] 0t (535 5 390 5) JuuS 3 WY b s s [ Jib
Lad dulie Jlo FY I Yo dog et [ J8 i
Oigy i odlil b lisre slacled oS Jbs > Basses s
lbua b sla o Wb S Jl.&g's) e M\B iy
SaS 4y ool gl ool slaadl, oS o olwlid 1) calie
L glhe s oo ab)b G slgl (905l 9 ERPLAB 8
0955 90 Uly b oy oo | Jols golis jole gy (saadly
e ST gty 5 5 4 o | I e ST b o
F(L12) = ) (5 ope sl PB 4l o Lab aogy (o / JUd
09,5 93 slp oo Jbu il Jobs zlsy (6.002, P = 0.034
D] o oo 5 255 a8 18 e ST b ol
2o et o 601 4l s dag o / Jd i
5l gl adllas : gy Saes ((P = 0.050 =F( 12,1 ,¥,0q0)as )b
adsl Jolye ;3 ADHD & Mo ol 3l oS 08 o Colon jouad (]
o e glisie JHSI g 381 L ojpx (e 5 030 GBI

23 53T o] o g ok e 2 Vg

NI170 oligy d dtunly ool o Sbr 0,02 1251905
(ADHD) ssg5 i / b s M5

*Corresponding Author: Ahmad Alipour
Email: alipor@pnu.ac.ir

ssle el 1 ghunnd Bk g5 *



\\c°\ L‘)L:.MA{L ‘(Yﬂ u;l.u) Y E)lm.é cw:.;.z.b 3)93 cqu‘S) s L;o.lﬁ M‘.;.La.é \ N

ook () lSon g jolbg) 398 s0 (o) JUin oS5y 9005
5 kel cadlio cpl (g 33 (YooR ez g glle cmd
Cind g &piB asld cdiely gl ocul | 13l los
adlye yorl loj Sline 4 13U (loj el oo A5
Sl Gy il S oYsk ;30 ploj 4 el
el 4B Cpgo 3 g GAS B3 458 pds
Sk b)) e (amlie (aSld (Sh 93 cnl cnlple
9 ol VoI (b g gglS)adl e (i3 Cop g
(Voo «SY YooY olon

e w58 we plaw Oliis el
Ol )l i (lasl (gl Slas )3 Lalases 93593 4
UM s Lable cals Y] 4 sl (San Loy
(OIS g CysS) S SoS dng el [ S i
Voof pladee g upMials gl (s (optnsed ooo
A e olts Sldllae (VoA 9253 9 ¢l g c0opianssd
>l95 3 (Slomd o (B 3 (ae clagly
98 95 sl gally g S sl SISl
Iy e 3 piiajed xS ) g Cawly 3D
2 JlwgdSilor (9,5 53 s Cllad (oSl (U
P Voo ) LSan 5 5Lusgd) ol 0a b ssalin L5
(U8 Jhgped 555 42l > NI70 adle Cliiow
oAb oy o0 (lidil 53 ¢l ytiwgiig 3 (g VPP
(Vooh ) Kon 5 SuwgSs)cums]

asb e We 39 el o musliy NI70 ailge
JUn STl (195 51 298 o0 Mg S yoxe g9y dm
Priejod o9y 9 GBS Jhored (oS ohogr (5>
5 o) Sl opr Syome (Bilp adlig 39 Mg
(VA48 ()5 5 zy9 Yoo ¢ o)l

Yl wyp cae adlie ol 5l calise wlddss )
ol 00 odlaiwl glite (yimw > (Slus o s calisw
aciels g i 35 ey LN200 ooblsg )5 Jlio (sl
e 5 ol )39 e ()15 Hb 4 Cuns FSosS
Flaasd ($iglgbrge o NIT0 (Jlo ¥ (5558 o (Yoo
Gl Ll L dglio ) baojee 4 Cglite &gy o)l
A (G hLSen g y5ks Yoo ) (hlen 5 joks) wa3
23U glo p0 il (JWw VO U F 5l sy clyus cod
220 )LSen 5 5old) 25 o bl dlald j> iul3al

1. Amplitude
2. Latency

dodko
Gy (pmae M S dngi ol [ b iy S
SRS T JLd i g (2o L &S cwl gld
Az STV W dS ol (S5ly; oonl) 900 oo
25 5 yas 9 (5355 M olyie & J0S) o)
G Oblig 9 QU398 Mo yd 7 (J10)3 9 3980 43S
ol Gladss Ll (Yol ) Sad g (uiSSL5) caol ol
o 4ol alal ko e B ¥e o JLS5 0 a8 wad
g b 3y Sles lali by g (Voo LS 5 5lj))ub
DS o U JLuS )5 Cumer 2o ¥ JIY )6
sy Slas ) SMSie (picrons ADHD & Mips 5l 3l
ible Cundy Jye o)l ader jl (ible 5 (oloia]
oyt OYls BULI ks, pudais aies o olis o500
5 Uige ¢ Swdl) el v (eloin] cMoles jd ylus]
P33 3 ke (Yooo (il g S ooo lald
gy L e sl il 351 VU 295 b 5500
9 ooSb8)asil )b lilllas JoSe Wil (oo (ERP)
)‘)—f] ERP‘)&9) ‘J.;.Jj)é ‘:){‘ Lfel{})‘ d‘ﬁ .(Y°YY 5&‘)&0.&
Sloy SOS& ey b dn gy opl &S Cuwl b
slacJld el 4 YU cpwlus o5 aujp wcwlie
odlawl 3)50 (pg Gladsd )3 enloipg g ol (Bl
Ohled g pueS Vool o g (pglle ud) 2,5 (o0 )13
2S5 L) ERP (o JuSiw SeS 4y oy (o 1y oy
0y 4> 4 4_,,19| smas dl.a:éwl.é .\...sly = ERP godls
(Yo V8 dgiels g ggll8)aiss” il 1) 8 blie > Sla
ERP b cllbus 50,0 (il 50 (goasio sla adlho
Ydo—o L_s"L") o;Ls 0y 0> u_.wl.wo)b 5 0 odds aslis
S35 s G b Iy e 8 el Slej sl
5 J5) 1l gl sla o Lon Ly bayo ook o
05)5 9.) JLl N170 d..oJ;o w&9): u)l JLl s(vf"’v 50‘)&0.5
s i oa B IS iy S (gl LS, 313
3 g dj9 dzgh pa [ b e IS 9
o 4B e YV U V0e adse (pl o oS Cuwl 48 )3
39~ Cl 0y b> L)"’L“} 4S N170 d&.‘}c ccj)_‘xa djb]
L) b}.:/w 9 W) ‘_5_9)&4 Plii.m)a)' d..oj}o N170 c\.d.l}a ..\)b
Al el adlse cpl il (B3loy adel sl e



NIk i MBS 4 Mo YLS )5 0 Sbus sbeoyns slolid 2 N170 adie dulio ;) )\Kon 5 35 (g)lae Cos

o) 5 o o | N i )
2 4o (ol Gl (g a lagiy ol il
o329 4052 O L Loy gl yo Caga el Slae
YL 5 05,5 93 (JiKimw cud b plojon sl 4w
O9d= QY3 g 4095 pall [ I e ST 4 Mie
e )ity 0y Shos L dngs o [ Jb o S
S 0yt ol (Bl plia )3 (o JUS)
9 5 ok 6ol quai oye o ¥ L agalsa ) ERP
051 55 e 4o N170 ailfo ol asslsy olus!
Vo i @by a8 Caunl 4B Lo YVo b VDo Sloj
5 G P8 5 PT.02 01 sl ndg Sl caibgo 5 Vo

Cw) 045 )

2y
5 930 F) 035 W 09,5 93 53 tingly cul 3 o (39051
09)5 Olye dm dngs (all JLb e JHST I (05
09)5 (lgie & g el Jub o MBI g1 5 905
3yl ledges S s Jlo Y Vo w adgame > S
O B (el )l (5o 3 00 €858 JUb e
P9l S Cqr W3S (o) Bpae drg o [ JU
09 9 4y Al [ i ST gl 095 9> 4
5 JluS 5 58 dnliny l rgi it [ Jlb i S5
Sl 3PS wey VAR L j0 5,508 sl p
>hb JLe A YL (LS5 55 Jlb e paeds
IS ()l oS 2y (parli (whie sl 00
2Ll g (o) rmwy pob 4 &5 cusl glpl (VLS5
(V289 )l 4B B (s 35 ]
o=l 1) =il ol el s (=5 (Y0 )s =l
b s alas plas el #iigsS (6l 2905 dpuslce
Gl 0395 o/A YL y0lde

Q;.’x? 9 ALY
dcgarns | b oyes sl cas polbs s pbl <l
aSIPG B > (5,0 ¥ g 5 ¥) s5Liid o g & 5l (]
Sa0g (5 g e Sed (Shas ols oYL SLy
s ooliwly Clswsl (Yo V) oy Ken 5 (g, Olisis
buwgi odds (6)l588" gla jguo 00 oL 5 b 60 oy
Sosl g (Yooo o)y San 4 3515) Cohn Kanade AU

oz (5 G903 Ere K5 jlopig a2y NIT0 4351
G315 2)90 (lomd 4 Sl adlie cpl Gl 95 0
Plyaalie (ol aldles 5y aib o o Singh
hbSen 5 (WpS) Ao S oy lom (wlidil
ey o ol Slalllas (Yoo ()L Sen g by Vo VY
Ay Cad 0,42 loud 4 Cond Cunl) 0w ,0N170
o) Ses 3 (g 3o (LIS (sl Gl (B o
Cosl 028 ()35 ccslopeer 4l ol (b ol () 5
s S NIT0 ;50 oloj wuto sla ybun oS
blod ay oy 5 525 pf Slbra )b Lt s 4
Ol ol g (ool ¢ 5 ) i il Sl
Ul jl giin wy olud (gl N170 dlels ims
L duslio )0 Jlo VO B VY o131 (Yoo ¢ ) Sen 5 (5 1)
&55,5 N170 ladaiols (Jlo WY U ¥ 208 i b 1 3]
B VooF ogds g () amdee L5 (5 g (63L3)
A G il 0 N170 adie wad o lis Oldllas
9050 Sk Vool ol g () Cunl ol oz Glxs
20 ol ol wlddlas (3 j0 (Yoo (S
SUled L dalie )3 (dle s b agalse ;3N170
apalge ) N1I70 aols Dgd o (yo))55 siiin Cuto g 5
Sy IS ol 5 8 5] 555 Sl slaog
‘_S_A:Jé.:‘. )_)‘ UL:JUQA ).{LA) ).) ‘4>)§] .(Y""Y‘ c)?l.«‘:' 9 6;)«)
elts 5 peul) Cowl ot il N170 adlie p oyes (yloun
9 c(Y°°Y cdl)&oﬁ 9 uLo)-b YooY @l)lﬁ.«m 9 ).oa‘ ,Y°°Y
yool) Blo3,S" )55 0 bl adls L 1y adlie oy
» a_sJlas C)l_u .(YO"A QA-l? 9 Q)l_g‘) YooV c)'_olh 9
s wlus N170 S o i)l35 JWw S U Y 8048
(Yool (oySan 5 30) wily sod 0y02 (yloe
ERP g, L g pa i [ JLad iy JHST & ise
0d S £8,5) Jub Cpgody Slre (b ojee (wlidily
e )b e oMol plra o o ) 098 wlisily
oYL 5 i ssle 5 Sidamsss sloal e wrd



\\c°\ L‘)L:.MA{L ‘(Yﬂ u;l.u) Y E)lm.é cw:.ﬁ.;.b 3)93 cqu‘S) s L;o.lﬁ M‘.;.La.é \Y

ol alais S L Tyoh 5 w0 &l jeiile yiules doxio
(S VPRV YY) (g (5 S dinoj gy 5 s
(IS1) 1300£1500 S, 5o (s Aol o o jSols
a5 i) Eevoke 58l o, 5l ealatwl b I8 g 4ol e
ol ) UK 53 eas b GlSS cul ond b (1)

Lol 005 03l

8 Ser pi i1,

ls 2Bl

suls

O 9 polual plad Cowl S o (SHis ) Ldg ol
Dy Jole (Y ases) Glignd jlealarwwl Ly LancSy oo
l)l) et e GBS 50 g L3g) b g olow b pWSe
i g5 Bileuw bl pad S 8 (sl YEOXYSY
5 $9:5) SBlpo FoIF (San g glog YoV ogfl) 29250
353 3 4o Yooo Ce 4y pglai (Yo IV ¢ San

ok b S5 IS

Py 3l Lo ooy (65l aen (gl b i 5 pliy olStil
Vo 5l yaS 30 S0l uiligel .5 o3lizl ASA 4.7.1 1331
S 29 35, OV (gl dges 7y b bads ol oS
plia 1) s g s pluw 55,0 00 gl il
4 bgrpe Gllwg slo ooy a8 0 Bl UK cély )y
s MATLAB R2013a 18l p 5 5l osliul Ly sluys,
A il g i (Ml &g

il 55m Ao s o)) LS a0l s sl glaools
2515 03l gl ) nidstole (uSile 4 g 05

ol 9 Lo o3l gl sl 5 Ui p st ol elopls
oSy g Vol lio jl5 8l oy (oS ay yimgi
5l ae .05 plul ERPLAB 8.2 S), s EEGLAB 2021
oo Lendg il s po sl CNT o yd Uy Lanodls 249
bes agin ol o b s 0 59 2 S8
o=l el Jmme s b g 28 )5 Oy JUSTYY Sle M)
odd b glgel dm dlsyo y3 b ST IS e, g Sl
35 0 ) jides 9 o/0 5l iaS slo gge Jobo g S8 il
S 3 Jrol ol glyel ©ygo (i g S35 Sl
43)5 Bl aibli o [y Do 390> &5 (o0

e ond s o ooy (6 dtwd gam P8
b )lag piegi (nl 2 085 ©)ge baslnyg) Cund
b dgej] 4 5 5 Sads (peSad ¢ Jbudss cloyes
(300 4w 9 (5 dw)pgad £ e > (o a3 4l
dl)_; 9 29— LX) Z33) AAL).: ULJS\: » C)SLQ».A Lgl.lb..\f Ls

g eialoil Ssh 0 5 ayed V Jols (Lol CielSS
i) s ¥ 5y Ltalofl ¥A ol aiylogl Sl
9248 (350 ¥ 9 05 F) ez 2 Sl (55 9 o8 o3l
Bl Gygo 4 Oylie 1SS P onlply b IS5
oyt e cdlb Gl gy 4eSh e wcuih dgag
Wby 3k e (Sg) (S 9 v 5Ol i)
e EEG Lo oS ioloj] 4 5SS 15 don
S0 83y yr SEAISES b EEG s Jobo 5 505
3 yagilos Fo Aol an o8 )5 b (BUI o coly Juo
S 5 s emelS o] W iles dovis
LSl Cygo jd das e 0 M dlwlgd S CS b
9 48 oS ialed doxio 950 4y i S > el g
Lol &Sl jl skl sl 3 Sy Sloj Jolsd 5 s
by (EALSES b g S L) S (o0 g S om0 &
e LS plasl (e )3 (65503 S8 BT 3 (g
ololis IS 13 &8 A5 AUS SIS 5 4 4,5
Sl U S oo ) Gialol o Jsbo 55 B slacS oo
i )b oy laled o (gl ]y 00l iy pai 405> (S

Sa33lan ey S LT g
AG/AGCIH 55,301 5F Lo gy aiwgn EEG sla L&
ANT Waveguard) >, =S S aMS™ )d od b al
g Vo—Vo  Mollp 3 jluliwl Uy 55llae (Netherlands
oy y conas o8 iolojl 1 Blol Sle (slacasdse



W Il i ST Mee (VLS5 o ibrs clooss bl ;3 NITO adlhe duglio s S0n 5 35 (o) g

=W
s gell ol 2 lb)ly (San by (g 4 a5l
So ot gmnil 5l sl oams ol Liales V g p> oS
cdb Jolds (ol Jolgs 1055 eslail ool Juloxi )5 48l
e (oym 5 i) 4PB PT) (5o 5 (02 OL)Jees]
e T ) b 05,5 1 ogedl g Jose e
o (dg pal | (Jb e B g 9 2295 pall [ U6
Ab A 8 s 50 (S50l i gSLE loe
( P<0.05)

JUsaST 4l ez 5> NI70 zge igis ool 5
ol gl 85 )13 oy p y90 (5 5 o8 i
[ s s OS] eyl o5 05,5 95 (s b o0l Julows
b g jal [ Jlb Gl JHST 94 (6 5 42y pal
FL12) = ) 4is s ime o255 0pa (gl P8 4l 1
ol 03 )Y s 3 gl .(6.002, P = 0.034

OI.))_A 09)5 92 ‘_5‘)_) La ool J_.‘.lz.) )I le> CJL.J
oyt s OL apl o il ang Lais [ Jkb i
(F(1,12) = 4.095, P = 0.050)4_5 jl> —xe cpeSes
Gl 03 0yl 5Y ot 0 gl

2308 & aly gl sty IS :Sike 5o S5
09— 9 JHBT 1> 09,5 93 )3 0t pgloal
01 ol 5 Y S5 50 U5 el P8 a3 ¢ ok

ool o o0l Lisled ¥ S5 50 b ye sl

ERP (s9) o 9 30 S5 pgual dcgomo sl by

)55 Gy 00D b

Caud odld a8 1308 sl b Sgl (sin p5 5o
a0l &S Lo oyl gl 0 Sgol S50 £o85 loj s
JUSiw 08955 )3 (350 2 4 398 00 S (2l S0
ot 458l Voo b S, g3 51 6 450l Yo
g g0 03xels Sl 9 0399 ol 5|

g adyS b Jloinl w210 glgel (gan dl> o
>l 0 Gigin oml 5L 090 sl oaly &5 ]
e ooly yidn s coga )15 418 oy L g wilial
L 5 2 5 o 595 S J) ol 1o el B>
B Sl adlae i b ol I Jels wolie gloel
il sl oy Voo UV sl S j5laie (i
L Bls Yoooms

Gz dds o a5l zpls sla oold Bis cgs
plS b8 g b odhy (645 wSle KaS 4 by
L 03l dcgamo jl oS ateld b olaodly Bis 33ls, 31
sl S obul Ly 4 Vb aeh b sl ool Bis 5l g
23,5 gy Bola 5 Jleisl

02 01 P8 PT7 slazg il ¢ S cllas bl 5
25 03> s culie (glol (sla oo o g 4555 (ol
(VoW (e 5 595 SBlyo Yool (o] San g ugel))

Sl s 3y50 sla 03l glysewl (gl coles jo
2 (Slwloxe 0,5 NIT0 3 0p o loms (B33~
Voo loj o)l 1433,5 iy ) Slasets L ERPLAB
9(024 01) Jliy ST sl JULK j5 sl Lo YVo U
s ERPLAB L polée oyl (P8I PT) Jlygueigins o]
A5 65kl 5JUT SPSS 24 133ls 5 e

o9 o3l ool illy Ken ) Jgds

o sl df1 df2 & e
_P8 s s s s 5.275 1 10 .055
_01 Rt oypn s .036 1 10 .854

IS 98 65 9 dag as [ Jlb iy ST gl (65 09,5 93 > (U5 sl N170 (gl 8yl 6 (slgl (05l s ¥ Jgio
oy g | Jlb e

Clgloe ggome T anyy ke @ye obly b e
i 52.046 1 52.046 6002 034
P8k g b mesS oo 86.714 10 8.671
5 138.759 11



VEo ) sl (YR ) ¥ 5l piid 893 i sy cums ole aslilad V¥

bt MBI 09y (aye g g pali [ Jd ey MBI gl (fay0 095 93 15 (e (sl N1T0 (sl 1T cpgoil glis 3 Jgo

g pal [ Jub
Chglos ggome ol a2y ke e osbily e
B9 o 76.634 1 76.634 4.952 050
_OLSai oy b 2g) ey 154.765 10 15.477
Js 231.399 11

g el Jub Gl SIS Gl o5

oy pabl Jlb (e JHS g9 o5

AN
A=

—BIN1: happy
—BIN2: sad
—BIN3: angrry
———BIN4: none

» JM&] U?"\" 9 J)’L>| ‘_5])].) as)f 99 )0 0> )ng..a) )Jl)) ) ch?O .)L&>) LY M19 dLmJu.wti Lfl§ uai:l.m Ty ng Y ng

g el Jlab Gl NS b e

-8.3

/\ ,m

—BIN1: happy

—BIN2: sad

—BINS: angrry
BIN4: none

15 IMS] oy g UM el 08,5 83 )3 oyz ssbas s 55 N1T0 i)y dtly (slo Juusly LIS 5:Siko 9o JS5 ¥ S5
O1 (slass S

>l (B g o it (oB)oreey b ke il
W8S )8 sy 3y9
3 ool @l jol gty sle 4l b gillae
[ S IS slyls (U5 09,5 95 (sly b oy Julow
aag pad /b i IS (90 (U g d2g al

S5 Aol g Loy
Lgl)b OYLMS)/Q Sy Cb—‘" duslio Bua U dalllas u:l
IS g0 (YW )50 g ao g5 (ol [ Jleb i JS
L de il 051, 2 NLTO 50 5 o5 o L;l,.é e



W e Il M) Moo VLS 3 )5 bred clao g (lolid S NIT0 adlhe auglio 1) Kan 5 35 (o)l cuis

hen 5 5Ll (il Oldllas p> .l ori 5,155 Wl
gy yadi/ Jlsd iy M3 glyls0g, 5 g3 5o
NS ) dag el [ Jlb ey BT g (VLS )5
Gy =0yl N170 dioly a0 (o oyl aassly sl ol
adlie ol ]S 09,5 40 Sl yn L 0Ll U ol puis
2 optize o b el U Conl (00l (B yre i
2 i Sy oy et [ b i M) gl ol
sl glomn o (dwles s g ute (lud 4 oS
).) .(Y°°ﬂ cd‘)‘—i@.ﬁ 9 f?]))l_f) J)].} .)9_?9 ‘LSJ;A 0 R
03 LS pSel g (T 0y0> 50 Cglds 55 bl dslllao
sl 4 il Slosres dons pl b Slgy o oS Conl i
250 o 455 o G (Yoo lan 5 (g
Sles i3 L daislie o puid s (ol N170
Gl 5 Yol (JoVY b F) s o
OLS26S d Ladalse 59,0 &S canl (pl Mo Slallas
BLldl) 3980 osalie (Sloj 13U b (VLS50 & Connd
d.éjéﬁ LS;‘A). O).Lj .(YOO; 50‘)K¢0—b 9 t_glé fYc’c’Yl ‘Owl? 9
I xSl gao S 5b il adlles > N170
S5 50 Al Lo Yo U VDo wlis ) a4 dtusly (sla fuusly
IS Gyl JLw W L F LS568 50 (Vo)D) 1S
ul:.n Y¥o Dgd> N170 49)30 39y 48 uam /L;l:é ‘-)AAJJ
9 JlnaST JLsk (2o )3 S 29 989 du 4l
s92d Sloj o3l anlllas 35 o odalie JLybgsed
ol el 8368 (gl YVo -\Yems 1) N170 adlze
Ol Abd o ki Sladllas (Yoof )l 5 () Wlod)S
il 9 QB35S @ s Bljg sl N170 ailse 5o
aoly ¢cpiomad Dgb o y0)55 N200 b g 0098 3l L
@l onl gd oo oamlie yiSosS (il 4 s N170
S5 (o 3 o (i by Lol S saals
Noof ‘)9—]\.&; 9 ™ Yoo¥ ;O‘)&w 9 09‘3) ..\»)l) ._\leu.a
N170dls oz 8358 5o (Yoo ) Ken 5 KieY
4o Oyliie Gygo 4 Bl (o0 9 )5 Jl ad (55919890
9 Ol Voo olSen g o) cunl 0 ()15 5 SYobo
(SO LYl gaes Olpss con (Yool (), Sen
odaliie N170 awls o Lisli 8l g )36 loj jo Lials

F(112) = 6.002, P ) L5 oy gl P8 sl 4o Las
59,5 33 (glys Lo o3l Lo §l ool gulis 5 (= 0.034
09t Oye g 425 pall [ Jlb (e JHBT ()l 30
Sl Ol anl o b ang ol / Jb L SO
F(112) = 4095, P = )ai b ixe ynSel 0y
{0.050

J2lre 0 o 1 S ©pge o (e bl
oyowgyS) Cuwl oduzmn sloinl CAlS sla)ls) dawss )
sbaoyor 4 dog fwl 48 cilise clajlé (Voo
oy 45 ERP (glinl 5 el S o uSiaia |y ool
o il Sy oo 3,5 L5 4l Lo Yoo b Vo
VoV cohlSon § 55 VoM w09 g iyo5) a0 o0
Gyt a3 (5 4yl usly S, okimd L5 N170
0l g (Vo Vool LSan 9 50)99) ©yg—o (B)15—
9 prjed (o 3 Bies g Cuwloppa Jlislo (6)l5 50,
Pl VooV gly) 3980 Mg (SB35 Jgees o9 S
Slalllas (Yoo o)L 5 oLggd Voof )L Son 4
osals saay L N170 ails iolisl wmd o ol
Ihosed g9 9 prj9d 0 (29 o b))
bl 5B e s Losl jl adlge ol a7 ¢ SlBgd
Lo g pL35 5 e an ol (5 S (izren
oyt L ()35 50y 9 00z il 4wl polais]
Sloi 36 5 (Voo Vephlan 5 LS 9120 i) 23,55k
Ol el ol GaS o e sl e Sy Byee
sle pasls b)) sl Jlon) s500 St S adlge
oyl o Laoyps ol lolus! (o3l gy Jleis! (g,
5 )l ang padi | Jsb iy JHS] 4 ise
aals il ol aallas gl 3 (Vo)) Ko
Comd 295 s | JId iy ST ()15 095" > N170
Slpe dng pads [ JLb i JHST g4 09,5 4
Sl odis S5 Sle (g5 cllad i 5L o oyl
oy 8l ol o gl GUbun Ly La oy g (o3,
(YoVF ) Kan 5 Shgl)asly

G il 5l adllls gl | gunan Aalsds 5
13 NI70 aisls a5 3l (Yool) o, Kan g plly adllas
(o s il sl Gl sl uly Jlig oS
o JlinSt 3 ol oy 5 (o3l 5 (55 w65
OB 53 (L3 (939950 g o3 waid b s sl
0BS5S 4 G dngi il [ Jld ey IS )



\\c°\ L‘)L:.MA{L ‘(Yﬂ u;l.u) Y E)lm.ﬁ cw:.ﬁ.;.b 3)93 cqub) s L;o.lﬁ M‘.;.La.é \?

A8 (o QUi Cute (Shusad (93 (6555 9

s bl alllae gyl Ly gued Slallas 5
OUlgrgs 9 S395 53 (VooV) phlSen 5 plubg adlllas
Lo VY G A) drg o [ JUsb iy JSs] )
5 VoY) phlSen g sl (Sl W sg (s (S0l
o [ b iy S glyls udll 3 (YoNB) o0 5 5,
ST (el 09,5 93y 13U loj )5 (SS] ags
@l ol oais 8l @l 5 drgs ol [ Jlb Gl
s L5 |y gunonls 555 (Vo) o Kad 5 (6l allas
L dpalse 55 N170 adlze aiols jop )0 (Solds gud sl
[ I oy BT G)ls 09,5 95 o ot o lome
0 [ s Gty JHST g (VWS 50 9 4295 pall
N170 05 o (555 cldllan (5 005,55 ooliie o g8
Syme by (olaid] 5 ol Mg Gl G lsie @
oz Wl (5513550 el Ml e o g Canl (Sl
Foo¥ (oh)lSon g op VoAV gy 5 oy ) 4l
No W o )hlSan 5 yomy ooV | )LSen 5 cyomuwg S
(YooV (ygmils 5 Sl

b S1>,48
g b Jstue o2y (583 dllu I iy adlllas )
2 Slomd gl oype (ase s 3 e 5 Sles b))
P I Ginlasg as NS ag Miw (YWS,) 5
axg pal [ Jlb Gl IS a0 VLS5 L awslis
ol sl Slanygy U by sl Joily 5 oslatul b

3o ol sz 0l 5 ply oilo] > liios

5 S35y SBlpo Clige 385 5 Sloj maye 55 Wb 5w

Syte Bl g el bl (o] g ymesSole sl S
ol il ¢ )LS2gS (Sbiuly)y (s 558 (555D
iy S (S5, poe
alvo MG, Beltran D. (2013).Recognition
advantage of happy faces: tracing the
neurocognitive processes.
Neuropsychologia. 2013;51(11):2051-61.
American Psychiatric Association. (2013).
Diagnostic and statistical manual of
mental disorders (DSM-5®). Missouri:
American Psychiatric Pub.
Arnsten AF, Rubia K. (2012). Neurobiological

VooV ollSon 5 (laed) 398

SUloed 4 Cans N1704il30 (ol adllas gl 3o
2t Ol 3 SIS (g 9 JHS (5l 095 93
eopl s w039 5> (xe U5 0 (5 b g oy
Sl OV Sy wlisil > wles o N1704dl30
5 OFm > VoD (o )LSan 5 (Sigye )il oaiiS S8
() LSon g JagS Fo ) (L an g sl Voo o) Ko
9 obad VoV (LSan 5 (SUg,S ¥ ND (0 5 51, ¥eNY
5 b ly o)) (LS g ST VooV ()L San
Y31 s L Ul St sl (Yoo sy siadsi
Il uSTNITO (clogel iall as i [ Jlb e
s Yian! 6w o i |y oid oen sl b &
5 plabg) il 381 (ol 3 oiid jidi B 4o
ke (loms (il (Vo)0) (93 9 jl, (Voo h (ol
O IS s Lo, 8 WY ol o s g quuis ol
Loasdly alod)S” oy J5S 3,8 Vo 5 dagd il /b
ole; ang (s [ Jlad i M) gl ol ol olis
25l 5l (ool lomd d Gl )5 (g i STy
(S 0l b ] quid b ymo iy N170 ailho ) lows
i 5 sl (63L5 G ymo sy eallo 3181 4

IS an e &b 5,8 00 (Vo VY ) o) Ke 5 3Ll
Ly ol s, 03 g aog paid /Jlb i JOST el
SLoms b oy Gy Sy pabls (e an
e L sl ool Jloisl bl g (s 5 (s3L3)
A3 (oo LS bt 03 )8 (bl )90 «SiolsSolg s
0, Sowd 33 o dLd) Cuto g e (gl N170 aiols
oS dags yais [ Jld Lyt ST s 513 55 e,
! 3,55 sl ais b NL70 aiels sl gl 65,5 5|
&l
Lo S dojy Slasl g WWe) olj b (s uli

SLb g s rp (e (3B (RS bsx )

O 9 () W) VLS 5518 doliis
circuits regulating attention, cognitive
control,  motivation, and  emotion:
disruptions in neurodevelopmental
psychiatric disorders. Journal of the
American Academy of Child & Adolescent

Psychiatry. 51(4):356-67.

Barry RJ, Clarke AR, Johnstone SJ.( 2003).

A review of electrophysiology in
attention-deficit/hyperactivity disorder: I.



W I i M 4 Mie YLS 5 30 b slao s  slolis ;) N170 addie duslie ;o) S o 35 (g)lie ol

Qualitative and
electroencephalography.
neurophysiology. 114(2):171-83.

Batty M, Taylor MJ. (2003). Early processing
of the six basic facial emotional
expressions. Cognitive Brain Research.
17(3):613-20.

Batty M, Taylor MJ. (2006). the development
of emotional face processing during
childhood. Developmental science;
9(2):207-20.

Bentin S, Carmel D. (2002), Accounts for the
N170 face-effect: a reply to Rossion,
Curran, & Gauthier. Cognition. 85(2):197-
202.

Berchio C, Micali N,(2022),Cognitive
assessment using ERP in child and
adolescent psychiatry: Difficulties and
opportunities,Psychiatry Research:
Neuroimaging,Volume 319, 1114,
241SSN 0925- 4927.

Blakemore S-J, den Ouden H, Choudhury S,
Frith C. (2007) Adolescent development
of the neural circuitry for thinking about
intentions. Social cognitive and affective
neuroscience.

Blau VC, Maurer U, Tottenham N,
McCandliss BD. (2007) The face-specific
N170 component is modulated by
emotional facial expression. Behavioral
and brain functions. 3(1):7.

Cadesky, E. B., Mota, V. L., & Schachar, R.
J. (2000). Beyond words: how do
children with ADHD and/or conduct
problems process nonverbal information
about affect. Journal of the American
Academy of Child & Adolescent
Psychiatry, 39(9), 1160-7. doi: 10.1097/
00004583-200009000-00016

Calvo MG, Beltran D. (2013), Recognition
advantage of happy faces: tracing the
neurocognitive processes.
Neuropsychological; 51(11):2051-61.

Calvo MG, Nummenmaa L. (2016),
Perceptual and affective mechanisms in
facial expression recognition: An
integrative  review. Cognition and
Emotion. 30(6):1081-106.

Chronaki G, Benikos N, Fairchild G,
Sonuga-Barke EJ. (2015). Atypical
neural responses to vocal anger in

quantitative
Clinical

attention-deficit/hyperactivity — disorder.
Journal of Child Psychology and
Psychiatry. 56(4):477-87.

Chronaki G, Garner, M., Hadwin, J.,,
Thompson, M., Sonuga-Barke, E., and
Broyd, S. (2010). Electrophysiological
correlates of emotion processing in
children with ADHD. Paper Presented at
the Eunethydis 1st International ADHD
Conference. From Data to Best Clinical
Practice, Amsterdam.

Collin L, Bindra J, Raju M, Gillberg C, Minnis
H. (2013). Facial emotion recognition in
child psychiatry: a systematic review.
Research in developmental disabilities.
34(5):1505-20.

Conners, C., Erhardt, D., Epstein, J., Parker,
J., Sitarenios, G., & Sparrow, E. (1999).
Self-ratings of ADHD symptoms in
adults I: Factor structure and normative
data. Journal of Attention Disorders,
3(3): pp. 141-151.

Conzelmann A, Mucha RF, Jacob CP, Weyers
P, Romanos J, Gerdes AB, et al. (2009).
Abnormal  affective responsiveness in
attention-deficit/ hyperactivity disorder:
subtype differences. Biological Psychiatry.
65(7):578-85.

Corbett, B., & Glidden, H. (2000). Processing
affective stimuli in children with Attention-
Deficit Hyperactivity Disorder. Child
Neuropsychology (Neuropsychology,
Development and Cognition: Section C),
6(2), 144-55. doi: 10.1076/ chin. 6.2.
144.7056

Dan, O., & Raz, S. (2015). Response
patterns to emotional faces among
adolescents diagnosed with ADHD.
Journal of Attention Disorders. doi:
10.1177/ 1087054715606215

Dawson G, Webb SJ, Carver L, Panagiotides
H, McPartland J. (2004). Young children
with autism show atypical brain
responses to fearful versus neutral facial
expressions of emotion. Developmental
science; 7(3):340-59.

De Haan M, Johnson MH, Halit H. (2003).
Development of face-sensitive event-
related potentials during infancy: a
review. International  Journal  of
Psychophysiology; 51(1):45-58.



\\c°\ L‘)L:.MA{L ‘(Yﬂ u)l.u) Y E)‘.A.MJ cw:.;.;».b 3)93 cwu[)b) s L;o.lﬁ M‘.;.La.é \A

De Haan M, Pascalis O, Johnson MH. (2002),
Specialization of neural mechanisms
underlying face recognition in human
infants. Journal of cognitive neuroscience;
14(2):199-2009.

De Haan M, Pascalis O, Johnson MH.
(2002).  Specialization of  neural
mechanisms underlying face recognition
in human infants. Journal of cognitive
neuroscience; 14(2):199-209.

Dekowska M, Kuniecki M, Jaskowski P.
(2008).  Facing  facts: Neuronal
mechanisms of face perception. Acta
neurobiologiae experimentalis.

Dennis TA, Malone MM, Chen C-C, (2009).
Emotional face processing and emotion
regulation in children: An ERP study.
Developmental neuropsychology;
34(1):85-102.

Dickstein, S. G., Bannon, K., Xavier
Castellanos, F., Milham, M. P. (2006).
The neural correlates of attention deficit
hyperactivity disorder: An ALE meta-
analysis. Journal of Child Psychology
and Psychiatry, 47(10), 1051-62. doi:
10.1111/j.1469-7610.2006.01671.x

Durston S, Mulder M, Casey B, Ziermans T,
van Engeland H. (2006). Activation in
ventral prefrontal cortex is sensitive to
genetic vulnerability for attention-deficit
hyperactivity ~ disorder. Biological
psychiatry; 60(10):1062-70.

Durston, S., van Belle, J., & de Zeeuw, P.
(2011). Differentiating frontostriatal and
fronto-cerebellar circuits in Attention-
Deficit/Hyperactivity Disorder.
Biological Psychiatry, 69(12), 1178-84.
doi: 10.1016/j.biopsych.2010.07.037

Eimer, M., & Holmes, A. (2002). An ERP
study on the time course of emotional
face processing. Neuroreport, 13(4), 427-
31. doi: 10.1097/00001756-200203250-
00013

Eimer, M., Holmes, A., & McGlone, F. P.
(2003). The role of spatial attention in the
processing of facial expression: An ERP
study of rapid brain responses to six basic
emotions.  Cognitive  Affective, &
Behavioral Neuroscience, 3(2), 97-110.

Elsabbagh M, Johnson MH. (2007). Infancy
and autism: Progress, prospects, and

challenges. Progress in brain research;
164:355-83.

Fernandes-Magalhaes R, Ferrera D, Peléez I,
Carmen Martin-Buro M, Carpio, Maria
Eugenia De Lahoz A, Barjola P, Mercado
F, (2022), Neural correlates of the
attentional bias towards pain-related
faces in fibromyalgia patients: An ERP
study using a dot-probe task,
Neuropsychologia, Volume 166,108141,
ISSN 0028-3932.

Fusar-Poli P, Placentino A, Carletti F, Landi
P, Allen P, Surguladze S, et al. (2009).
Functional atlas of emotional faces
processing: a voxel-based meta-analysis
of 105 functional magnetic resonance
imaging studies. Journal of psychiatry &
neuroscience: JPN; 34(6):418.

George N, Evans J, Fiori N, Davidoff J,
Renault B. (2007). Brain events related to
normal and moderately scrambled faces.
Cognitive Brain Research; 4(2):65-76.

Grossmann T, Striano T, Friederici AD.
(2007). Developmental changes in
infants’ processing of happy and angry
facial expressions: A neurobehavioral
study. Brain and cognition; 64(1):30-41.

Grossmann, T. (2010). The development of
emotion perception in face and voice
during infancy. Restorative Neurology
and Neuroscience, 28, 219-236.

Herrmann MJ, Aranda D, Ellgring H,
Mueller TJ, Strik WK, Heidrich A, et al.
( 2002). Face-specific event-related
potential in humans is independent from
facial expression. International Journal of
Psychophysiology; 45(3):241-4.

Ibafiez A, Petroni A, Urquina H, Torrente F,
Torralva T, Hurtado E, et al. (2011).
Cortical deficits of emotional face
processing in adults with ADHD: its
relation to social cognition and executive
function. Social neuroscience; 6(5-
6):464-81.

Kaiser A, Aggensteiner P-M, Baumeister S,
Holz NE, Banaschewski T, Brandeis
D,(2020).Earlier versus later cognitive
event-related potentials (ERPs) in
attention-deficit/hyperactivity  disorder
(ADHD): A meta-analysis,Neuroscience
& Biobehavioral  Reviews, Volume



14 LIk i MR & Mie YS )5 0 Sbed slao g olulis 3 N170 daie dwslio ;) Kan 5 35 (g)lae cols

112,Pages 117-134,ISSN 0149-7634.

Kanade T, Cohn JF, Tian Y, editors. (2000).
Comprehensive database for facial
expression analysis. Automatic Face and
Gesture Recognition, Proceedings Fourth
IEEE International Conference on; 2000:
IEEE.

Keil, A., Miller, M. M., Gruber, T.
Wienbruch, C., Stolarova, M., & Elbert,
T. (2001). Effects of emotional arousal in
the cerebral hemispheres: A study of
oscillatory brain activity and event-
related potentials. Clinical
Neurophysiology, 112(11), 2057-68. doi:
10.1016/ s1388-2457(01)00654-x

Keil, A., Stolarova, M., Moratti, S., & Ray,
W. J. (2007). Adaptation in human visual
cortex as a mechanism for rapid
discrimination of aversive stimuli.
Neurolmage, 36(2), 472-9. doi: 10.1016/
j.neuroimage.2007.02.048

Kdchel A, Leutgeb V, Schienle A. (2012).
Affective inhibitory control in adults with
attention deficit hyperactivity disorder:
Abnormalities in electrocortical late
positivity. Neuroscience letters; 530(1):
47-52.

Leppanen JM, Kauppinen P, Peltola MJ,
Hietanen JK. (2007). Differential
electrocortical responses to increasing
intensities of fearful and happy emotional
expressions. Brain research; 1166:103-9.

Luck SJ. (2005). An introduction to the
event-related potential techniqgue MIT
press. Cambridge, Ma.45-64.

Ludlow AK, Garrood A, Lawrence K,
Gutierrez R. (2014). Emotion recognition
from dynamic emotional displays in
children with ADHD. Journal of Social
and Clinical Psychology; 33(5):413-27.

Luo W, Feng W, He W, Wang N-Y, Luo Y-J.
(2010). Three stages of facial expression
processing: ERP study with rapid serial
visual presentation. Neuroimage; 49(2):
1857-67.

Nakao T, Radua J, Rubia K, Mataix-Cols D.
(2012). Gray matter volume
abnormalities in ADHD: voxel-based
meta-analysis exploring the effects of age
and stimulant medication. American
Journal of Psychiatry; 168(11):1154-63.

Peschard V, Philippot P, Joassin F,
Rossignol M. (2013). The impact of the
stimulus features and task instructions on
facial processing in social anxiety: an
ERP investigation. Biological
psychology; 93(1):88-96.

Polich J. (2007). Updating P300: an
integrative theory of P3a and P3b.
Clinical neurophysiology; 118(10):2128-
48.

Ramos Loyo, J., Gonzélez Garrido, A. A.,
Sanchez Loyo, L. M., Medina, V., &
Basar-Eroglu, C. (2009). Event-related
potentials and event-related oscillations
during identity and facial emotional
processing in schizophrenia. International
Journal of Psychophysiology, 71(1), 84—
90. doi: 10.1016/j.ijpsycho.2008.07.008

Raz S, Dan O. (2015). Altered event-related
potentials in adults with ADHD during
emotional faces processing. Clinical
Neurophysiology; 126(3):514-23.

Righart R, De Gelder B. (2008). Rapid
influence of emotional scenes on
encoding of facial expressions: an ERP
study. Social cognitive and affective
neuroscience; 3(3):270-8.

Rosello B., Berenguer C., Mart J. Raga'i.,
Baixauli 1., Miranda A. (2020). Executive
functions,  effortful  control, and
emotional lability in adults with ADHD.
Implications for functional outcomes,
Psychiatry Research, doi:
https://doi.org/10.1016/j.psychres.2020.1
13375.

Sarraf Razavi M, Tehranidoost M, Ghassemi
F, Purabassi P, Taymourtash A. (2017).
Emotional Face Recognition in Children
with  Attention  Deficit/Hyperactivity
Disorder: Evidence from Event Related
Gamma Oscillation. BCN; 8 (5) :419-427
URL: http://bcn.iums.ac.ir/article-1-938-
en.html

Schupp HT, Ohman A, Junghéfer M, Weike
Al, Stockburger J, Hamm AO. (2004).
The facilitated processing of threatening
faces: an ERP analysis. Emotion;
4(2):189.

Singer, W. (1995). Visual feature integration
and the temporal correlation hypothesis.
Annual Review of Neuroscience, 18(1),



https://doi.org/10.1016/j.psychres.2020.113375
https://doi.org/10.1016/j.psychres.2020.113375
http://bcn.iums.ac.ir/article-1-938-en.html
http://bcn.iums.ac.ir/article-1-938-en.html

555-86. doi: 10.1146/ annurev. neuro.
18.1.555

Taylor MJ, Edmonds GE, McCarthy G,
Allison T. (2001). Eyes first! Eye
processing  develops  before  face
processing in children. Neuroreport;
12(8): 1671-6.

Taylor MJ, McCarthy G, Saliba E,
Degiovanni E. (1999). ERP evidence of
developmental changes in processing of
faces. Clinical Neurophysiology;
110(5):910-5.

Todd RM, Lewis MD, Meusel L-A, Zelazo
PD. (2008). The time course of social-
emotional processing in early childhood:
ERP responses to facial affect and
personal familiarity in a Go-Nogo task.
Neuropsychologia; 46(2):595-613.

Torrence, R.D., Troup, L.J., (2018). Event-
related potentials of attentional bias
toward faces in the dot-probe task: a
systematic review. Psychophysiology 55,
e13051.

Tye C, Battaglia M, Bertoletti E, Ashwood
KL, Azadi B, Asherson P, et al. (2014).
Altered neurophysiological responses to
emotional faces discriminate children
with ASD, ADHD and ASD+ ADHD.
Biological psychology; 103:125-34.

Vaidya CJ, Stollstorff M. (2008). Cognitive
neuro science  of  attention  deficit
hyperactivity disorder: current status and
working  hypotheses.  Developmental
disabilities research reviews; 14(4):261-7.

Vlamings PH, Jonkman LM, Kemner C.

(2010). An Eye for Detail: An Event-
Related Potential Study of the Rapid
Processing of Fearful Facial Expressions
in  Children.  Child  Development;
81(4):1304-19.

Williams LM, Kemp AH, Felmingham K,
Liddell BJ, Palmer DM, Bryant RA.
(2007). Neural biases to covert and overt
signals of fear: dissociation by trait
anxiety and depression. Journal of
Cognitive Neuroscience; 19(10):1595-
608.

Williams, L. M., Hermens, D. F., Palmer,
D., Kohn, M., Clarke, S., Keage, H., et
al. (2008). Misinterpreting emotional
expressions in Attention-Deficit/
Hyperactivity Disorder: Evidence for a
neural marker and stimulant effects.
Biological Psychiatry, 63(10), 917-26.
doi: 10.1016/j.biopsych.2007.11.022

Wronka E, Walentowska W. (2011).
Attention modulates emotional expression
processing.  Psychophysiology;  48(8):
1047-56.

XiangshengLuo,  JialiangGuo,  LuLiu,
XixiZhao, DongweilLi, HuiLi & etal.,
(2019), The neural correlations of spatial
attention and working memory deficits in
adults with  ADHD, Neurolmage:
Clinical, Volume 22, 101728.

Zhang S, Dong X, Cui L, (2020). ERP
evidence for emotional sensitivity in
social anxiety, Journal of Affective
Disorders, doi:
https://doi.org/10.1016/j.jad.2020.09.111

COPYRIGHTS

© 2022 by the authors. Lisensee PNU, Tehran, Iran. This article is an open access article
BY

distributed under the terms and conditions of the Creative Commons Attribution 4.0
International (CC BY4.0) (http:/creativecommons.org/licenses/by/4.0)



https://doi.org/10.1016/j.jad.2020.09.111

