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Exploring the cognitive control deficits in adults with ADHD and
adults with depression: the AX-CPT performance under different
proactive and reactive control demands”
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This study aimed to explore the characteristics of cognitive control deficits in adult ADHD from the perspective of Dual
Mechanism of Control (DMC), which posits that cognitive control operates via two distinct dimensions, i.e., proactive and
reactive control. AX-CPT, including nogo trials, was utilized to tap cognitive control processes in a sample of 27 adults with
ADHD, 17 adults with depression, and 29 healthy adults. The performance of adults with ADHD was compared to that of adults
with depression as well as healthy adults to investigate the effects of depression, which is a common comorbid condition in
adult ADHD. AX-CPT is a continuous performance test consisting of four types of cue-probe pairs (AX, AY, BX, BY) and
requires participants to respond to a probe based on a preceding cue. AX pairs are target pairs matched with a target response,
and other pairs are non-target pairs matched with a non-target response. The proactive control demands were manipulated with
the proportion of AX trials(AX-40 vs. AX-70) and the reactive control demands were manipulated with nogo trials(base vs.
nogo). The order of the two AX-proportion conditions were counterbalanced, and the base condition and the nogo condition were
implemented in order within each AX-proportion condition. The adult ADHD group showed lower accuracy than the depression
group and the healthy control group in the performance of BX trials that require proactive inhibitory control. Both the ADHD
group and the depression group performed lower than the healthy control group in nogo trials that require reactive inhibitory
control. These results suggest that adults with ADHD have a deficit in overall cognitive control, including proactive and reactive
control, and the reactive control deficit of adult ADHD may be associated with comorbid depression as well as ADHD itself.

Keywords: dual mechanisms of control, proactive control, reactive control, AX-CPT, adult ADHD

12404 21.08.18; 241 22.02.07; HEAMEY 22.02.13
Fo18 AW/ PF Holi(Attention Deficit Hyperactivity A= AJ17]o L] off2S AIT 5+ d=S Al
Disorder, ©Jo} ADHD)+= #59], 19 P54 D 54  ARIHCaye et al,, 2016; Ramsay & Rostain, 2015). °F&
S EAOR ol ARG NR ob5e oF 5%, A4Rle] oF  7|et EEl ARVl dAEe B EEEC. AR, 9,

2.5%°] +HE°] HiHth(American Psychiatric Association, 7} 5)& EHA0|1 S5HoR Fd§of st Al7]=
2013). A9 AFE2 A4S ADHD 3Apof|A| ofg7lof o] dQ3t @2 JERES AAR Hofof ofd, AHR]H
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A&stA 715014 Eohe A
A sS4 =

Zefoh=
ADHDe| H]3] EEtH(Lee, 2019; Owens, Zalecki, Gillette
& Hinshaw, 2017).

ADHD+= A& F9, Ha7lsd 22 x4 dgs &
5| Holm o]= ADHDE| 34 F47 Lok st
(Barkley, 1997; White, 2007). &/gA&ollA ARleA 2+
Sl Rt BASS A8 S9e] Sl 1A
YAt Aoz Adshn Hey
o= TAMUE 5 1 2l ]
2bA AJQl ADHD9] Q124 ok ah¢jolut
ARl ARG FolA 4Rt $as Ao
(Fried et al., 2012; Lee et al., 2016). &3] A%l ADHD
o] YdGNA Hol= 71582 AAEA Fet 9
Aok TeEEs Aoz Holtk(Antshel, Hier & Barkley,
2014; Mueller, Hong, Shepard & Moore, 2017).
A Foke FRE BAHCE fASHL 11 =
of wet AA Ao WAt PF HH-E 2ok F9-
1uh2] =2 (domain—general ability)o]t}. 1A EAE A

BT JuE HHoE BT fAse, T

o
e

o
o

=2 1o R

+ 58, FAE ¥g2 AAlsta, Hao
et Fo|xZolu ¥RHAS sk Mestes A 52
ZF3IH(Braver, Gray & Burgess, 2007; Mackie, Van
Dam & Fan, 2013). ADHD®9] H<lo] et Al AHFES
A2AFA ZArE ADHDO| F8 Agor FHRoOIL theh
ZHoA AA5A Aol o]2A ADHD F/d= A¥ste
| golstdth(Barkley, 1997; Sergeant, Geurts, Huijbregts,
Scheres & Oosterlaan, 2003). Barkley(1997)+= <Q1#]EA <]
15 & A9 282 ADHDS 4 4o =5}l
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Ao pRchs As offA rk(Barkely, 1997).

=

= Holtk(Braver, 2012). Braver(2012)= <214]
5A19 257148 <34 FAl(proactive contro)et HH--
A B A|(reactive contro)2 &S FA9 0|5 7|4 (Dual
Mechanism of Controls, ©]5} DMC) Rel-& Aersairh.
Y] A HASEE [FASt] dxFew Adfof &
Aol WSy Mol Zael WE Ao et 9, A
7}, A AAE ofF BFANAA UF E= o5 o a4
o] IHd& FAsfohe WAlY A Kol ¥ FAl=
Hdolv 45 dolA a8 A6 Qo dAde=
Aohe RER QF =0 oo HhgAor FHEE 4

F JAolrt. B9 TAe 51 @A Yel=e e

mO

O

st w4 FAe ol RS 1 o8 FHAIsH]
AR & Atk oA F TA HEe AT HgHoln A
=

2 o ol &4 ZHNAL Qlof, & FA BRETF Al
et G5k ARGE T ehd o #2]0] | f3o] o]F
A 4 Qlt}h FTol= DMC(Braver, 2012) o]2of ZA3}
, THERE HdhollA A EA] BAH o digh ©Ao] o]
Stk (Braver, 2012; Zeeuw & Durston, 2017). o|&et
2 QAAFAL] Akl AHE ofet 7} 519 A9
= Rl 24 QAFA A Hot JusH olsfd
A gt ofe] & Ao DMC o]&e 75k
ADHD?9] Q1A FA9] Agts |5kt g,

2 FASEL FOE AEshe Ae X
et =94 SAe wE #jelE AHST wd(dorsolateral
prefrontal cortext, ©|st DLPFC) @oflA] o]iF& Ho|w
(Banich et al., 2009; Burgess et al., 2010; Sidlauskaite,
Dhar, Sonuga—Barke & Wiersema, 2020; Schulz et al.,
2017), AF FEAME B FAVE 87EE HAEClA
o B2 oRE WHok, 19 Wk SEE Hols Zlog H
D= AcH(selin & DeCoster, 2009; King, Colla, Brass,
Heuser & von Cramon, 2007; Schulz et al., 2017). °]=
4%l ADHD #Heho] &34 FAI7F Za’t Aol ol

Ao ARgste Aol ofstwol e LUEHA AR

£

z

A

ox > ml mx
o

ro

o

rz

ot ¥FH ADHD o] ¥4 SAl et 9+ 2o
SAER] ot dF dFelMe ADHD oA w4

SAet w9 HdA o] (anterior cingulate cortex)d} I
Ast F(subcortical area)oflA] HIAAZAQ e WA
H O (Banich et al., 2009), W& SHA = %= ADHD]
g BA Zre AlAehe At H1ESITHKing et
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al., 2007; Neely et al., 2017; van Dijk et al., 2014). 5}
o E O d4EddMe Bk BA B SEASCIA
ADHDS} A% A 7ol Aot vehpn]
(Sidlauskaite et al., 2020; Advokat, Martino, Hill &
Gouvier, 2007; Dhar, Been, Minderaa & Althaus, 2010),
ADHD 73d< 7k zgho] 197 b2 HdtHe @5]g
232 ¢ st Aoz Uehb:s S(selin & DeCoster,
2009) ADHD®] 934 54 A2 AAIsHA] b=

3t o}F7I1REH 715A ofE, B2 AR, ddBAlA
o 2 7a , 123 ol=gt FAlSel ek £8A HE
o2 ZYs2 4 ADHDE &, B3t ¢
2 0]z }7—‘1‘?_] AXEAE 5] 7PHck(Fischer et al., 2007;
Sobanski, 2006; Van Ameringen, Mancini, Simpson &
Patterson, 2011). 1&g $-&ojut &ESF A AAFA 7]
=& ASAZA 4 o] (Bredemeier, Warren, Berenbaum,
Miller & Heller, 2016; Joormann & Tanovic, 2015;
Paulus, 2015; Stordal et al., 2004), 4421 ADHDZ9] Q1A%
wA S vHd Tast

opgron)

A 2EE BN 0 47
oIt 53] 922 49l ADHD7F 83] s48he Aeid £

A2 Mclntosh et al., 2009), & ADHD= 124 ¢
ADHDHTF QA Ae] o]el g2 o %7 Tashe 2
o2 Ve tH(Armengol, 2003; Kim, Jang, Seo & Bae,
2009). ¢&2 9AA AHde A= fﬂﬂé}btﬂ SR
o}71517] wjRof(Harvey et al., 2005), $-23 491 ADHD
e ADHD #§ Aol 29] gaFe] F7lxo] A4y
oA § AZsta Bl #AE A Aoxr A
olo]] Aol ADHDY ¢Ixd ZAge =Ash o £
2 29 Zavt oy, dA=
G0l AYEe] & o2 @7 245k §lof 0]% —‘?:E]
SH7)7F 44A] ot

DMCO| oA &3t A5 7+ wAf gt A+
A= 49 ADHDO] IAEA A Ay tha 2}
ol Helth, DMC o]&of 7|4rgt A dAfLSolA +-&
S0l AAdeE A4 FAd v A T ¥
o] A7 oS HiohH, &2 F FA RO AgH
waE 7HeAES AARFHHolmes &  Pizzagalli, 2008;
Vanderhasselt et al., 2014; West, Choi & Travers, 2010).
olof Hlg] AX-A4PHAH Continuous Performance Test,
olst CPT)E ARgste] ¥ A, ¢=& Ad, AT HAd
H Wt & oE dfode 5 ool &34 A9 T
B A gt S Holuw, WA FAeE wH
=z 3

e A AdhEg @2 £388 Hrh(Holmes et

al,, 2005). & o] WA A 75EdE tE 9
ST XA = HBredemeier et al., 2016; Holmes &
Pizzagalli, 2007). %, -3 W34 SA Aol #Ay
< GEEA A=A, & Jdo] B FA ATl
et At A= o] Sl

olef o] A AvE2 dfuttt AMH 4 =47t
t27] fFY 4 Joh(Alderson, Kasper, Hudec & Patros,
2013; Gratton, Cooper, Fabiani, Carter & Karayanidis,
2019, 47 Ao w2t e A At A8t
Ze wetdE des wgd Yz AsEl, &34
SACE BHA SAl & ol® A HEd Hoh HIFA7|=
FHO] BAIA ol wet thE At EEEHE AY 5 8L
o}, dH ApEofA AREE AX-CPT(selin & DeCoster,
2009; van D1]l< et al, 20149)= B4 ¥-go= HFAI=
SAZE AXE & e g BHESHA sk 2hA]
Qlel(Braver, 2012), A Hee= ©AE ol8s
THISHA & 4= A ke HolA &34 FAll Het 9
221 BAoltt. Kingt F&5(2007)0] ARESE A4 ‘401
AEG T AT Q2 Ak WSolo 3 2
N P R e
a4 goprl BAAeh AdelHE M dlas
Qfell ¥4 A 8o ® o dFE0lA AR
Go/Nogo AU 421412 A= nogo A=olu HAAE
7} EEo EaE S olAalor B HelH WS
A A o DHIL o] tk(Bredemeier et al., 2016;
Neely et al., 2017).

DMC ol&s 7|§te® sh= A9 AFEolA 3] AR
= A Al AX-CPT #HA(e.g. Holmes et al., 2005;
Iselin & DeCoster, 2009; van Dijk et al., 2014) oA &=
AR 2o wet &34 AR v FAY 84Tt
gtk AX-CPTY &4 ZA=2 #42 AScks ©A
Altarget cue)@t 1 €]°] T2l B(non-A
A9l X(target probe)et 1 £]o] =9l Y(non target
probe)2 FAJHT wheba] S-S A2 B3 Hhgo]
Q75 AXAT HEA §Rgo] @9EE AYH, BXA,
BYgow FiHMh o] T HA A5 A AXAEe 4yt
o5 7P E2 HE. AA AE F T10%) = AAste] &
A= X7t 23S o 324 T2 6PE§ HFA717] o

>~:|o
_?Ld

ll

ELEELEE

woll ¥lE4 ¥g-2 sfof sk BXEY] B¢ B TA7F AA]
Hele W &3 AT & dEE oo IS siasta A
5] oo F

} 2= ool ESH ThA] AR ohSof EEzEEOl
AAsHAl st B ukgo] WMPA7|=
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S =] XX

2 AY oA HE o)
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o o
ol

gl FeH AR Y7F AAE
= o FHIEAE B4 BHZ AAlote B4 SAIE W
Sleliop gtk &, SA-FARST ol wet A FAet
HHA SAIZE Rt A=rt gt AEAY] dAEA &
Holt el w2t 4 el Aol ekt 4 ek
(Braver, Barch, & Cohen, 1999; Lopez—Garcia et al.,
2016; Zhang, Kang, Wu, Ma, & Guo, 2015). &34 5
Al 7140l fAlSHA AHEstd, Fol3l =R E meys
£ o] ¥hg-S FHlotRR FH|E yhgo] Z EAzEo
gt A& whgol sigohs AX%I BX, BYA&<] 3] f
gk BH, ©hAol] mhet FHlE ghgo] RAHER AVl
o B2 1M AEE 4 Stk wHE g SA 7130]
A 2FEst, A SAZ mlE] HRES FHSHIE
the BARRSo] AAEH TAAof Wt HE A&/ lst
7] wEef, gzl JEtozr Aot whgo] 7Hsg
AX, AY, BYRA= & ofggo] fiAgh FAz=o] 34
A= B dasto] At WSl T4 BE7F A
QN BXAME B TME AEL 4 ckBraver et al,
2007; Cooper, Gonthier, Barch, & Braver, 2017).
AX-CPT A& BA xS thgsHAl Haste] F 4]
A REO] oEsh= AEE HEA HFAZ 4 Ao
(Iselin & DeCoster, 2009; Redick, 2014;
Macnamara, Chow, Conway & Braver, 2016). £4 A=
A AXY] AA] HE2 A7 FotEs gARSS 41F
SHtetA dSche Aret B4 Hhgo §hgo] HYEE A
Tof g2 nioh AXAE] A HlEo] STkt AYAe]
Hiol| 991 s g Xof et A ©A9] =8
o] 7tk FAlol BH-& A §hgo| HIYAAAN, FAE

WIS Zlo] A Wl £
HA

O

Il

N

Ol

Gonthier,

Jeket
A A5 A=t nogo
=& AAste] FHIPE T8-S AAIoHAl St nogo Al
2 A BAIE 875k, ol ERkRE AX-CPT A=
=P FAl it HFS FAAAZIH(Gonthier et al.,
2016). mabA AX-H[-E-S XASH nogo Al E3RH I}
AxAE AHgoto], 34 SAI v A HEC| et
2 4 gl o] Zro] AX-CPTS] 24
Aol o 9 FdE

x
ATAH 54 AFHLR olsfste | =

AX-CPTE AX’Ee] AA] Bl&¥} nogo Al o|-§st

I:cl>l- EH
213t
2 A7 eatel AR, J2o| Yepiue SoA
B 184 ol ) Ad 46%E toR Ll FL o
meel Apoz Awstel ool |z sgsis Ha
ADHD 29%, ADHD %4kl gl 928 A9 174,

ADHD /43 & 40 BF gle A4 A% 3195 &
Aok

7t Aol xet 9 oAl Ve e 2k A4
ADHD g2 opg7]et 497]e] 2% ADHD $4<
AR ol FAEH. e 449 ADHD ApHA Ak
(Korean Version of the WHO Adult ADHD Self-Report
Scale, K-ASRS; Kim, Lee & Joung, 2013)o]A wHHZo]
=0 g3 67l = F N ol TESHAV(Kessler
et al, 2005), A 187 =] FHol 324 oL B+
(Heo et al,, 2018), 4217] ADHDe] &3l 345 714
Ao Hgeglet ofE7] 4L Fo S shelacly
WJBE-F5d skelal 2t 9Zde=w 4% Barkley}
Murphy(2006)2] H=E gh=ojz WK ADHD S4 2
Z(Kim, 2003)E ol-&st3irh. dxzte] WAdlz 7k w3
obs71(5-124)E 2laste] 0(As 137 obeh)-373 (v-¢-
A5 29he] PAE He g HusH st 24 oA B
sk S Fde] Sle AeR HESHRlh A 18719

shd obs7] ADHD 574

of
o
32 ofN
o)
=
o
o
19
oN
O
ilo
T
do R

2 = A2 44171, oFs7]
ADHD Z4o] glon, =t E$ha CES-D(Center for
Epidemiological Studies—Depression Scale; Chon, Choi &
Yang, 200D)E Abgste] et 92F HHH(definite
depression cut-off point)?l CES-D 25%& Ziol= AR
2 Aol A4 J92 ADHD 34do] glew #3
&% A (probable depression cut-off point)?l 164
Tl AlE R 5HArHCho & Kim, 1993).
A AEE ez =3 Mini-International
Neuropsychiatric Interview(K-MINI, Yoo et al., 200605

AR, AET ARl 2T ARk <EE 9F, AiHA

o

o
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ArelEet Aofieh vAeld AARNE 7 olsk HiAl
St K-MINI 23, ADHD Hg2 dA F2-9¢-2449t
13P(H=Rt Foll 55 79 Zoh), WHEeh Aol 2, 389
of 1ol Zgt=glen, & A 43¢ A Foe=4
oF 129(dE¢t ol 51 3% =eh, HM=t Bl 29,
BERET 190 TN, A e 2T ofF Aol
&= ofgskAl ottt Alsel WE AolE FASH] S

=2 Aol 2% HAF 45HK-WAIS-1V; Hwang, Kim, Park,
Chey & Hong, 2012)°] 2HANE F 985S & wHs}

AX-HE&LHHA(AX-Continuous Performance Test,
AX-CPT)
AAFAE xASH] fls A¥ A5-=(Gonthier et al,
2016; Redick, 2014)0lA ARE-El IAIE HEPoto] ATE]
o] E-prime 2.0(Psychology Software Tools, Pittsburgh,
USAIOR AZslgl, RERS olgstel AFS WY
ot Ad A=2 15994 LER 3bH Sl AAEIA,
WS BUE 7 Aeks 60ong SAsHT A
FEEe2 7IHES o =

WA FAATE 02 A9 £A42, nogo AT 47
& 25 4 A= T, OF A<t gupll ez 74

ST WA BAATE £S5 GRS B oA

o AL SRR o R AAstgon, A= Tt 1HE &
Qtell= 3 el +7F AX=EE. A7 AXA(E.
7-2)9] Szt 24 §kgl HY|E =#oF shH, 1
Qo] A= AAYE, BX4E, BYR)S] A= A A=
o taiAE HEH Hhel G715 EFoF Tdrh(e-Alee] ¢
291 4%, HH7IE =2oF @) B3 &A= 4] nogo
2Rl gupdlo] AAIEE Ao WHg-S H3lsjoF gt
o} Figure 104 Hi= ZA™Y, 78 AlgollA @A) AA] A
7H2 500msel™ 2= 7+ 7HAL] AA] A7 1500ms, B
220 AA AZE2 500ms, Al 7 7H4-L 1000mse] k.
AP 20 834 2= 49 AXR] A Hlgo] 74zt
40%2} 10%1 %71, nogo Aldo] ZII=Z] ¢k 714 A
223 23 nogo IA|RHAL R FRHACE AX-40 24
AX 40%, AY 40%, BX 10%, BY 10%Z2 FAEW A
A= e 4-9o|t} AX-70 2L AX 70%%t YwiA]
o] ZtZ} 10%4 A=W, F4 A= 42 7-20|t}. Zt H|
& 279 34 A= A2 oE HE 209 A5 el
AQlstdtt. AX-40 X7} AX-70 AL 9HFs}
(counterbalancing)a}al, Zb AX-H[-& X7 oA 7]
I th nogo Aol EHH nogo A £AR AP
et AX-407F AX-70 270 B4 712 A= 150 Al
oz T nogo FAE 1719 30 nogo Aol
7hE]Qlom, Alegol] AFEH ZF TAEO] AA| Hlkof H]H|
Al nogo AlE HiAst] EH @A77t nogo A= AF
2] Eote s ofylth. 7 o] gz gk AgEkeo

o

(o]

)

e

ol
o

HRSAZE, ASE, o oRel o¥kg 0R/E SAS
T-5-2 JAIloF ot nogo AlgelAE Aol ¥-3-S oA

Base condition

500ms

500ms

1500ms

1000ms

Nogo condition

..

1000ms

500ms 1500ms 500ms

Figure 1. Trial examples of the AX-CPT

."

sky blue number = cue, white number = probe, white alphabet = nogo
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o] FAo] AFetA] e Aoz mriwle 3H(ADHD At
2, A A DS At & 7499 ARE EASIA

[e)

[}

|

oh

TEA Y £
7FAe] Q1 TEASHA Wele Table 10 AA=IT A,
&, As01%], FPF2)oA He 2+ ZJolE Holx] gkt
od@ll ps > .100), oFs7]et A<lz]e] ADHD 24
CES-D Agolld et 7] {odt zolg HAtp <
.001). ADHD 34 % A<217] $42 ADHD Hwo] ¢&
A, A Aol vl o =2@ll ps € .001), & Jo
2 4 Ao "l o =2 Ao® YERtHp = .032).
otg7] 54 TS ADHD Heho] & et FA o

Hg o =2 Zo=w yehdoull ps < .001), ¢ At

o re
o J

)

A A 7 Aol Holz] &ith(p » .500). CES-D
of "l ADHD g} 92 g BT o
@all ps <.001), ADHD et & ot 7t z}o]

olta] ekktHp > .500). FHA7IFE EHsH= &=
a4 ADHD ftho] @32 dls Helou, A 7t
Zol7t FolstAle A3t (p = .119).

?
rr

O

O

L
HUNNE

52
o
i)

fr e o &
I

Jo
lo

AX-CPT 3lie| ZTh Bl
A Aol o] oigt Alde A (three
mixed ANOVA)Z¥}, A& (accuracy rate, ACC)2 Aot
T dARAe] FEANE fostgomHE A7) =
5377, p = 007, = 132; TR ALTD) = 51731, p
C.001, * = 421, AoFgaih= Gol5kA] EUtall ps
> .100) A=E2 ADHD e, ¢& Hd, 34 Ad «2
= Wetow, ADHD Het A4 Hdo] Aole 7o5k3l
Tp = 006), THE AT 7+ Aol S olsA] SATHADHD
vs. &, p > 5005 & vs. AN, p = .153). TAX
2 9 52 714 221390 Hlel nogo XA © W
AUk EESAIZbA Ao FRI= {5k ggtout
(R2,71) = 375, p = 688, »* = .010), TA A} AX-H]|
Fants SostdokE@AzA K1,71) = 367.167, p
€001, »* = .838; AX-H]& A1,71) = 181.790, p < .001,
= .719). 7HAES 714 ZAEY nogo 7oA H
a7 dreston, AX-70Hth AX-400A o 2]A Ht
oottt AX-HlE, AR, HAd 7o Aezgais

way

Table 1. Demographic variable, ADHD symptoms and depression by study group (N =174
ADHD Depression Normal ) ~
(n=27) (n=17) (n = 30) xor F posthoc
M(SD) M(SD) M(SD)
Sex(M:F) 12:15 7:10 14:16 13
Age 23.63(4.26) 21.71(2.85) 22.63(3.25) 1.55
ADHD symptom
Childhood 32.30( 9.57) 7.00(6.97) 7.30(5.74) 93.23* a>d a)n
Adulthood 47.85(10.93) 20.59(9.55) 13.27(7.06) 106.69* a>da>nd>n
CES-D 31.15(14.06) 31.59(4.23) 7.80(3.51) 60.59* ayn d>n
K-WAIS-IV
Vocabulary 12.85( 2.09) 12.71(1.57) 12.70(2.29) .05
Matrix reasoning 11.63( 2.68) 12.29(2.26) 12.93(2.96) 1.64
Digit span 10.37( 2.44) 11.24(2.02) 11.50(1.76) 2.19

Significant for p <001 *

Note. a : ADHD, d : depression, n : normal
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B folokA] shsrehall ps > 500,
WA - BT o] @R 7 Aol 4eiErt 39

r
I

Hhgo] Bt HESAIT] tieh BAS AAskloH, e
71%& SAFS Table 201 AXSHEIT 2 o] AgkEol o
gt 24 AVE HE, AX AJRYlA Ao Atol= fostA
YO H2,71) = 2.899, p = .062, #* = .075), IFAzA

%AX-HEY FAWL fOSHAtEAZEA ALTY
23.615, p < .001, »* = .250; AX-H]& K1,71) = 45.881,
p <001, 7 = 393). WML HA ARelAe Lol 7]
A 279 B3} nogo E7IIH AEHEol Wk, AX-T0°]

Hlol AX-40014] A<otAl ¥h-gotA] Eotdth. AXHC] 4
SEA SAg g FAZXAL AX-H[E AT H
OJEtg=dl(A1,71) = 17.031, p < .001, o = .193), Z7FA}
2 714 ZZ1A nogo xR WIle] e e 2t
o7} AX-70Hth AX-400A4 © & Aoz uehdth AY
O] AL He 7+ Aol oot kal(H2,71)
= 2.581, p = .083, * = .068), AX-H|&S] Faito] &
oSIA=T(H1,71) = 117.466, p < .001, »* = .623), &7}
A5 AX-T0HTH AX-4094 o At sttt
BXZ9] Z¢, Hdet dAxAe] FRaIE foetArH(H

Table 2. ACC(SD)s and mean RT(SD)s of the three groups on nogo AX-CPT performance

base nogo
ACC ADHD Depression Normal ADHD Depression Normal
AX-40 AX .94(.06) .95(.04) .96(.03) .90(.08) .90(.07) .93(.05)
AY .94(.07) .94(.04) .96(.05) .92(.08) .94(.05) .95(.05)
BX 90(11) .96(.08) .96(.05) 85(.16) .93(.08) .96(.05)
BY .95(.05) .99(.02) .97(.05) .96(.07) .98(.04) .99(.03)
AX-=70 AX .96(.03) .96(.04) .97(.02) .95(.05) .95(.06) .97(.02)
AY 77(19) 5(.16) 85(.14) J74(.23) 73(.19) .82(.13)
BX 92(.13) .94(.09) .98(.04) .92(.08) .90(.09) .96(.06)
BY .95(.08) .99(.04) .98(.06) 95(.07) .98(.04) .98(.03)
base nogo
RT ADHD Depression Normal ADHD Depression Normal
AX—40 AX 359.19 361.01 362.01 387.83 384.62 389.27
(39.43) (30.25) (30.90) (40.92) (28.92) (35.02)
424.44 430.92 427.82 450.96 448.99 454,78
AY
(41.21) (36.65) (40.04) (35.40) (40.12) (38.10)
249.22 255.36 257.58 364.37 363.26 393.40
BX
(54.65) (42.06) (57.49) (42.85) (54.06) (52.23)
260.08 264.12 251.00 364.52 360.59 381.98
BY
(63.73) (34.54) (49.34) (34.19) (35.53) (36.16)
321.15 321.14 332.30 339.36 345.29 347.93
AX-=70 AX
(43.58) (30.09) (27.02) (40.21) (23.58) (31.42)
AY 463.49 466.68 473.60 526.15 533.09 519.96
(77.41) (64.34) (76.00) (68.88) (77.79) (46.73)
226.71 233.49 229.02 347.55 335.20 367.84
BX
(63.90) (41.90) (46.71) (60.75) (36.97) (45.87)
235.49 254.53 234.13 349.53 355.96 379.45
BY
(57.68) (42.41) (59.99) (40.15) (40.04) (40.35)

Note. ACC = accuracy rate, mean RT = mean reaction time for correct response
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RA2,71) = 7.900, p = .001, »* = .182; IAZA A1,71) =
6.956, p = .010, 7* = .089). ADHD H&& A4 Hdo]
|5 HeHEo] Wekom(p = .001), o]ele] Hgkyad Apol=
FoJotA] EAFTHADHD vs. &, p = 275 & vs. B4,
p = 264). JAXAL b2 A= o ALt vE7A2 7]
Z7HT} nogo Z70A g HASHIT BXAA=
AX-HlgT oo A5aganrt folotdedl(A2,71) =
4092, p = 021, * = .103), SeFay B4 A AX-
Hlgol wheh Jot A7F o2 YehgdthFig. 2). AX-40 X
Z1oAx= ADHD o] o2 & Hohe] H|s| BXe] gt
Hhe Aslgo] Wr(ADHD vs. & p =022 ADHD
vs. A4 p = .00D), $-& Ho ZA FJHe Aol fo
512 okthp > .500). AX-70914+= ADHD Ak £-&
et n5 A4 o] ve) vk A2Eo] Wt (ADHD
vs. B4 p = .020; & vs. B4 p = .039), ADHD
o 2 Ao Apol= FostA] ASktHp > .500). BY Al
PollA He] Faapgte] FolstA=HI(A2,71) = 7.735, p
= .001, #* = .179), ADHD &2 ot & JoHch Hg
Eo] WO (ADHD vs. $& p = .005; ADHD vs. A4 p
= .003), & Hoat 4 HJae] 2ol o] ekttt
(p > .500).

SRSAIZEY] A, BE T - AR ol Fue] F
b= Golaka] kel ps » .10), BE oA A
ZA% AX-H1&9] Fairt folstgdri @Az all ps <
001; AX-H]& all ps € .01). &, ZE 539 A= AollA
A 33 QREA ATEREL 714 23] HlEl nogo
2704 o LA §hgstdh. AYRolAe AX-40KEch
AX-709] §EgAIZro]l B A%, 1 9] OE A ollAe

AX-T0HTE AX-400f|4] RESAIZEe] Aolnt. Jozt-gart=
AN BA2AT AX-H1E oAt folstgled, 7]
A ZAT nogo Z79 HREAIZRS] Apolzp AX-40HTH
AX=T0014 o 2 Aoz YEITEHALTD = 25313, p <
001, 77 = .263).

[—]

P2 BF 9hE-g ShA sk CPT Ald(go)?]
HERAIZE] tigh A 22 nogo Aol EHIR
d Whe= eS| AAISHE nogo AR Y2 EAHA]
et olell F7HH22 nogo Ale] WheolAl gtkee]
fisl AHADHD e, & Ad, 44 A, nogo A
o] A FH(A TA, B TA), AX-HR(AX-40, AX-70)
o] a3E Flsty| o EHFEAS At 1 2
o}, Ao Fawrt FOISIATHA2,71) = 7.412, p = .001,
= .173). ADHD ot & g BF A4 g
H5 nogo AlgolA AH&otA RS AAlstA] Fotaal
(ADHD vs. HA}, p = .005; & vs. AAL p = .006),
ADHD Ao} & Hoe] Aol folata] ebdthp »
500). E3F nogo AlYe] ©A FETF AX-H[EOA Fat
7F et e(SA 9 A1,71) = 58.059, p < .001, »?
= 450; AX-HIE ALT71) = 3967, p = .050, »* = .053),
A7MAES vEd v ofldste ©A B7F AdE nogo
APETE A AZF AP nogo AlPOlA o AFetA wE
oS Ao, AX-T70Ect AX-4001A o AgstA A4
Act. 3L GIE nogo Al ©A 33 e 7
o] AoAgait foRed(A2,71) = 7.288, p = .001,
it = .170), A-nogo AlPolAE et 7+ HTE A7t Y

1A
00
T
-
g5 I L
.80 4
85
80
75
AXAL AXTT
mADHD B Depressicn O Mormal

Figure 2. The accuracy rate of BX trials by AX-proportion. Errors bars represent plus and

minus one standard error
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Figure 3. The accuracy rate of nogo trials in each group by the cue types. Errors bars

represent plus and minus on standard errors.

EftR] Fgkottall ps » .05), B-nogo AlgoflA+= ADHD
At & ool A4 Hdo] Hls) HgEo] § Wi
(ADHD vs. A4 p = .002; 2 vs. A4 p = .001),
ADHD Hu®t & AT Aol= fofskAl &dep »
.500)(Fig. 3).

= 2

B oare

-

AAFAL] o]F7A olEell TAst] A9l
ADHD o] 1xeA Ags gelstaral, 4< ADHD
Aol QAAEA HA Y] £ = Hd, A A o
gAslt. &34 At WA FA 87 EE ZASt
Aall, AX-H]-&(AX-40, AX-70)1} nogo Al EF o
(71MZ27, nogo 7ol wet o] FEEE AX-CPT
AgSEETE FAFCR A A= ARl AXS] HlES
to] &34 54 Q= (proactive control demand)&
skl on, 934 A7 A3 nogo Al ERRL
nogo IAZ ¥hSA A @7 (reactive control demand)
£ Aol 2 dFelde A AFSolAet dA5H
CPT 3fo] 712 x| Hls] nogo ZZA AstE|e]
nogo A9 74 ®I} AT, Bty P4 A=
HFEHEE Fhols AX-T0004 AX-40Eth g4 FA
of SJEAQ AY 2= A9 482 AstEr 11 9] Al
oA HtHoz Lol FAFE| o (Gonthier et al, 2016;
Redick, 2014), AX-H]-&3} nogo AlF& o]-4ste] AEA
Qe 22| 7hERt Ao m et

AX-CPT s=3olA 43l ADHD A, $-& Hd, A4

El

N

OB o
ox
ol

ot AstE o] Il ol A 5, il
A 485 Holy, & [ 4% ADHDHT &3
4 A Aol ot v SAls AR S0 & Ao}
ol s AR,

A - A Y] {1 AlEslete] AmEH, 9
w34 BACl WARt BX AldiollA ADHD g2 B4 A
gl Hlof FEAA W2 £3E Heloh A4 A
of & QL ot AstEo] glglou sAHCR [oJet
F2 oIk olet A= FAad 9 27 A4S o
Aoz Gt Iselin®t DeCoster(2009)2] AX-CPT Aol A]
ADHD F7o] BX AlafolA 9] v 43fa A= gled
W AR ERE 2 dAtellA BX Alge] AsHES At
2ol AX-Hlgol whet th2 A yepdth 4 Jdat v
st ADHD Ao AX-707 AX-40 ZFoA dW=A
Aot 48 Hel o Hof, & JS 44 A9 9
ZL7t Zgeke AX=T00147F 4=380] #|stE| i}, ADHD 3
T2 BX Alfat udrpR 2 ©A B HIEA HRES FH|
AZIZ9E SA] - FAZS 7 250] e BY AlfelAE A
A AaETt 92 88 Ho Hdcts 9AE o]-§oto]
Azl et ¥-g-2 dAER] FilolA ¢+PHor &+
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Hls ADHD7} ofd & o2 gaz= X7t 243H7]
] Whgol wetdoz FrobA HFAX ZH(AX-70)
ARE AP ©A BE o]8ste] 1 ¥REE dFom oA
o ofglg2 Hrt o=t AdtelA A
A& o] 9 24Q)7]]o] 2otz A9
njg] FHlots 34 BAll ARSIl ofFgol
2 AAHEr olo] Hlof & Heh2 A
S & Qg WekH o R b WEFH AW Bt
Tz ol sl Z/detEo] ThAfo] weh FH|F
SEo= A%, & A &3 wgAATE a4

Fholl A AtE Hol= ZAoE AAbHDh

-S4 SA49] WS AuEHE AX-CPT AYHAM+=
Al Aol Zpolzh vrehA] ¢iSkout, nogo Alde] 4=
Ae H ZF Zpol7h QIgiet. oA Hell FHIPE 24 §H
Al o2 H A 93-S AEsfof st 7] A7} ofY
gf, 2= 4l nogo A=o] ATt FH|IFE BE 2
T2 H3lopr| el et v AAE E3alof of=
nogo Ale¥ellA Hgt A7t FEejA A YEsth nogo Al
ol ADHD H&} & Hot 5% A4 Hool Hlsf 5k
AAlel o & ofeles EHlrh oldt HJe ol AlFA
OS2 nogo Aol A== DA mEtAE t2A] e
£, &4 AZF AdE Aol HJe 2 vEhA] ¢
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W oHEA grgog BAEE o Hlg, oA
Hl A ghgoznt ZobA| |EFE|e] FH[SIRE A B
FH ghgoll diell o ARt oA "ad Aotk
ADHD Hg¥t & o2 AP Ao oJsff FH|3ld gt
S B et & o2 ek vREE Hgkshe Hl(AY
= ADele 2 olelgel glARt AotA HEFEo] £HS
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=
S Hol7] g&¢Y 4 UtHBoonstra, Oosterlaan, Sergeant

& Buitelaar, 2005).

2 A7 oot 5 Ao digh AARIE TRt 1

. AR, B Ao dE AX AA B]ET} nogo AL
e 227 AX-CPT #AIE o]8ste] 49 ADHD
o] JIAEA AT AFHez &g 4 Q% A
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2 YePd=tl(Jolles & Crone, 2012; Ramsay & Rostain,
2015; Solanto et al., 2010), & dAFo|iE &P FA
oF HhA SAIR Alistste] 49l ADHDO| 12154 2%
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ore ADHD(m = 10, 9] 9-22)2 FHslo] Atk o2
w4 A, CPT A Al Aeheol AX-409] nogo 24
oAgt 928 FHIRH ADHD7} J18#] 52 ADHDe] H|
o o @ (HeAt = -.056, p € .05, 21 gfe] CPT 43
oM Zol7b FAdth ET nogo APl WA ﬂ@%
.038; TA &

ADHD7} Ea B @Al Huk2E nogo AlolA HRE-oA|

of ojfgS Hol= AR UETh o] B nogo F3
oA £ 0}11 032 42l ADHD2| kg4 A2E(0.81)2
2 Al ZEd stk hE F Fwke] ADHD

248 EE A1 ol SRl Aol gl s
> 201). o3 AELe 283 Aol ADHD7} 1347\] oF

e

ol 8 FHefetar whgA4d A Zvte] § FEAH,
Tiol4 41 ADHD7} Hel ¥4 54 Aahe 4
21 FAES AARI ST o]F ARt
2] 9 ADHDS] 47} 9%

@Holnl, 419 AFelA 4 ADHD Wl 98 42
of wet 12A zpol7t glgo] HiE7|% Stof(Boonstra et
al., 2005; Paucke, Stibbe, Huang & Strauss, 2019), %
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xotste] ADHD EAASY AFA dots &0 Tart
At

o

= A9 - E}Qﬂr 2o A 2 d7elMe A
7] Haofgt ojEstel ADHD e, & A, 344 e
= AlEste] Ao AAdE BAS] offth 59] 4
ADHD & Ao F83t o] ADHD 342 2|14

Q1 Z}7] K 3l(retrospective self-report)ol] o]&Estal Q=]
WA o] digt 7192 AAY] x|, FA, AAA A

gHlel ofs HeFd fddo] vk B4, & 94 BE A
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= olfEe] e A

(Banich et al., 2009; Burgess et al, 2010)1—} ACC 1y
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Exploring the cognitive control deficits in adults with ADHD and adults with depression: the AX-CPT performance under different proactive and reactive control demands

‘g2l ADHDet =3t gole| 22| SH| Zak
A8 St S8 SAl 21150 E AX-CPT +d Hlw

‘HscstE Aejs
ABOem oluiehst FAIZIZolstny

2 A= B4 Al (proactive control)@t B4 FAl(reactive contro) 2 FEE= 7IAE Sl AATAZE ettt
£ AAFA ©]F7]A(Dual Mechanism of Control, DMC) ©]Z9] ¥oflA 4491 ADHDY] QIAEA] Al EAS &4
stlct. olE $lall 4491 ADHD 27%, 4 thxat A9l 29%o] & ol Hofstglod, A9l ADHDeJA &3] 5
2o] AAFA] HAE IS dotrr] sl ADHD7F obd 239t Al 17H% Hofeiyltt. AAFA HAZR AgH
AX-CPTE 4714 639 SA-2AIz1= #HAX, AY, BX, BY)o&2 A=, AXole %4 k8-S yuz] 2= Aojl= H|
A 98-S o1A ok A&PAolh 2 dAFolME B4 ghgo] thSohs TAI-EARE A9l AX9] HIE(AX-40 vs.
AX-T0)2 =4 A9 8=, S diilel] W5 Alsiof Sh= nogo 2ol AAEE nogo AlHE ©-8(7]4]
vs. nogo 7)ot ¥hd BAY 8L E XA AX-H[E 2712 JH@slotelon, AX-HlE 271 oA 714
7, nogo &7 o8 AN 4Rl ADHD HJoh ©OAE olgote] ¥hS AR FHlohs &34 BAITgo] ARk
o= Aote d Hlsl, & Foh o] W vE oFH o2 Ao 2A(AX-709] BX)ollARE W2 3 B
o} TS WA EAof digt @7 %7} B8 nogo AlPolAE ADHD Hohh £& Aok wE A4 Hdo] Hjs) ¥ £33
Holoh ol2fgt Axk= 4?1 ADHD7F 33/ SAIeH v/ SAIE kgt AWHQl IAEAY] AkS 7S AlAfolH,

o4 A A oAk a9 ¥¥= EAENE THsde ARt

FHO: AAFA ol57IA o, @B FAl, ¥hed A, AX-CPT, 44¢l ADHD

r'D:
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