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Cognitive Abilities and Auditory Event Related Potentials in Patients
with Schizophrenia

Ka-Young Kim, MD, Jung-Ah Min, MD, Jeong-Ho Chae, MD
Department of Psychiatry, College of Medicine, The Catholic University of Korea, Seoul, Korea

Objectives  Event-related potentials have been suggested as an objective marker for brain functions in psychiatric disorders. This
study was aimed to investigate the relationships between P300, the mismatch negativity (MMN), the loudness dependence of the audi-
tory evoked potential (LDAEP), demographic and clinical variables including neurocognitive abilities in patients with schizophrenia.
Methods P300, the MMN, and the LDAEP were measured and the Korean Stroop color-word test (K-stroop test) and the Wisconsin
Card Sorting Test (WCST) were performed in 43 patients with schizophrenia. The relationship of the latency and amplitude of P300 and
the MMN as well as regression slope of the LDAEP with demographic and clinical variables were analyzed by t-test and correlation
analyses for categorical and continuous variables, respectively.

Results  After controlling for age, the latency of central (Cz) and parietal (Pz) P300 posivitively correlated with GAF at admission
(Cz;y =0.385, p =0.047, Pz; y = 0.421, p = 0.029). The amplitude of parietal P300 correlated with the correction rate of the K-stroop
test (y = 0.575, p = 0.002). In addition, the frontal (Fz) P300 latency tended to negatively correlated with the correction rate of the WCST (y =
—0.371, p = 0.057).

Conclusions  Our findings suggest that the values of P300 latency and amplitude might be correlated with GAF at admission and
working memory measured by the K-Stroop test and the WCST. Meanwhile, the MMN and the LDAEP did not correlate with demo-
graphic and clinical variables. These results support the results of previous studies showing associations with P300 and impaired cogni-
tive ability.
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H =2 AR 2] 14 (cognitive information processing)< ©]3f3k

T Q= 2]l igo] d 4= Qlt} ERP= A= 32

ZEYL A FAL A FA Y QA ABPE St BAEhE AR A7 Ui H o] A7)A Moy s siAE 4
] 7)s&Ado] ARt AIHA Aot g 2T xS = qlor FAle é;ﬁ? AR7159] YF Bl HAAS E
7] AF] B 9 A2 Fe/do] REWA o] £A4 99 71 4= LS AR AR ST Hold ARde] qirt 23
oA 53] Ax7|5 olalie] FoAdo] TS tiFEaL O]E‘r 3o A 2hibs] AGEE P300S ER ASS = &
u] APA-GHEA Q] (event related potential, ©]3F ERP)= 300~400 msec 20 |10 EEdl= g2 = HA O
Ak AW A= AXE Aelsts B 2714 S 57\} 2 24sl= ERPE B4 A=} BEdk(state—task speci-
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7 2147} EAFo|gkal 5F9it) P300S H|w A ok 59| gk
9 W= X EE GHA Qlom, ARE WAL FA4ko] st
Sol MR Ao Jao Sotor) got
S WS oS5 A2 AZEIL glom,
=9 83 24 FA| A (trait marken) 2] SR
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A glomz ¥ B B Ao
MN, LDAEPY] th3}t Pearson A&
]T‘P Aol 4] Fz, Cz, PzollAl
U2 A7E Fz, Cz2] MMN
50 WPt A /A HAHK-
Stroop @A}, WCST), GAFEEH TAE 471 Sfsl B
A& AABETE SRtoll A4 P3001} MMNS] #15& 34
SHA| Jot A= = AmE ASAE Aselth
FA L2332 SPSS 19.0(trial edition)& ©]-8-51%.2.H
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T OBy =9) ZALRE DSM-IV-TRQ] 7|50l 93
St 4779) A(FA} 277, AR} 207) T L7154 A
7]120] A 485 AlQlekaL 4379] SHAF(EAL 251, o
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g, o7t 5)olgl o, EFtol= @ EEol7) 389 (At 22
3, A7} 16%), 3do] 190 179), oF=xtel7t 48 (=
21, 47} 27)o|qlet. = Ao ofgh BAEe] ofe Qltet
;H Z%E ol ol/kl-g};g Xc-}E__ Table 1-\—} 74, 1:}

Shake] AdRof uleba= P3002] FHE71e Aigholls &
o3t zpol7} QIATHEE7] Fz p = 0467, Cz p = 0945, Pz p
= 0932 ; AL)Z Fz p = 0.078, Cz p = 0.069, Pz p = 0.108).
MMN2] 2H57] 9 HQjghe o] what ot 2ol 7} §l9)
CHEHE7] Fz p = 0.283, Cz p = 0429 5 913k Fz p = 0.826,
Cz p = 0.381). T ofFof tisiA = P300, MMNE] 7]
A LGS F-ofgt ZFol7t §ISITHP300 7] Fz p = 0651,
Cz p =0.888, Pz p = 0.834 ; P300 A3k Fz p = 0431, Cz
p=0733,Pzp=0581 ; MMN &%27] Fz p =0715,Cz p =
0.523 ; A% Fz p = 0.992, Cz p = 0.702).

LDAEP+= /dol| whabali= felgh 2o |7k §IglaL (p = 0.139),
< sk Aol Al tha 2 ko] lglont felsiAl= ¢
(W]&-¥< mean =+ standard deviation 1.40 + 0.86, 2
2,00 £ 0.83 ; p = 0.072). P300 FE7]= Addo] wheha
FoJat Zpo)7} glglom(p = 0.139), EAL 3H= Hekol A
Ao B oot foJakA] okt EA 3767 +
85.1 ms, Tt 323.2 + 81.8 ms, p = 0.10).

$xk9] o9} P300, MMN, LDAEP | o] thaliA] A3}
g Pearson AHEA] Aol A= vo|7F Z7Fghol| whet Ce,
Pzol Al £74%F P300 JE719] (-9l 57T = ou
(Cz; r=0.340. p = 0.032, Pz ; r = 0310, p = 0.049) ALJ3k
o] WMzlele #Ho| glglom MMN, LDAEPY] thafA= &
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r=0.385p=0.047, Pz ; r=0421, p = 0.029). onﬂﬂi é
k2] P300 AHE719] A2 WCST

3t P3002] AL7HE K-stroop AAM] AgE} 735t A

AL QAT = 0.575, p = 0.002).
a
Al ATFAAL Bt} P300 AHE7|=
oot ol

-28+ 1.4

o] wstol

Auditory P300 latency (Cz)
Auditory P300 latency (Pz)
181.1

182.9 + 18.5
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ot ko] ek
ol g BAska 7} wigEo s Alaat BATEA A
TH= Table 2] A|A8HCE ZOHH g7 P3009] #5719
A8 K-stroop HARS] AEEI= 23t A7 619
_Ur WCSTE] AHEN = 74 JHBA S Hole A= 12
AoH (= -0.371, p = 0.057), 2H =] 2t GAFe} 4
2 ATAZL Ol RS IO ROI5k kol R AN 2 3
(r=0.381, p = 0.050). ¥F, Cz, PzollAl S787F P3009] A9 AHET} 74 Ak =
W A DA GAFRF F-ofRt B4 AiAZE ATHCz 1 BAFRlolA =4 91971 HAHdigit span test) 3
1o 20 v
Table 1. Demographic and clinical information of participated pa- iif}‘— ‘—jﬂﬂ Wael Bard H Al ) HIE el
tients with schizophrenia orokony, ek dE vehd 2 At A3k= 719 At 23
Patients (n = 43) 2} FAKSE Ao 2 P300 FHE7 )= QA7 s A S LE
Age (vears) A, R S el we o] Aa 49l 4
i i +
s SR
Current smoker 9 (20.9) 2 A AolA £ 5}74] gkl P300 A7 K-St-
Auditory P300 latency (Fz 352.4 £ 45.2 roop AAF 7Fe] §-oJ3t A AlaA = 7]=2] P300 A%k
St 3 A1) A RS ANRE B o 2t
51591 o} QA © ofelet AT P300 A9lgko] o] wu)
6.7 56 (attentional allocation)® Zr¢17]¢)(working memory) 52
S 7} ATQITHE Hol A oJu)zt QAP 238 TR0
P300 A91gke] BRIl vls) fagrk= A2 o A+
. SollA 2kelE vt ek olof| th3) Iwanami 572 AR
ohe] 41zh= et P300] Agigte] Hhul@sH: Aol Qleka
19132 Mathalon 5292 Z4Fe] 5ol ulz} P300 A%t
23y o] Abe] EA) R (state marken 2 ©]-&= =
A71371 51k Stroop Brol-A43] HAHE TR}l
b S Holeh 44 ole) ojulzt AAshe 3
BEE Tl = F WA A6t
+ A5 (automaticity) 2}
- Stroop &

Auditory P300 amplitude (Fz)
Auditory P300 amplitude (Cz)
Auditory P300 amplitude (Pz)
MMN latency (Fz)
MMN latency (Cz)
MMN amplitude (Fz) .
MMN amplitude (Cz) -3.5+53
LDAEP slope 1.5 +£0.9
K-Stroop test (correct %) 77.8 £ 16.1
WCST (correct %) 60.7 +19.6
Past year highest GAF 67.8 £ 7.9 QLS
Admission GAF 327 £ 54 Al A
Discharge GAF 60.8 + 10.3 e
The above values were mean + standard deviation or number Hol dAsHA] o= =
(%). MMN : mismatch negoﬁviT.y LDAEP Iot_Jdness dependence A @*}i, HHE 22)5}=0] Hol& =}
of the auditory evoked potential, WCST : Wisconsin Card Sorting
Test, GAF : Global Assessment Functioning ZH(interference) S ¢Foli = dof 8-83)c}?” &,
Table 2. Partial correlation coefficients on variables after controlling for age
GAF
K-Stroop test (correct %) WCST (correct %) - — -
Past year highest At admission At discharge
Auditory P300 latency (Fz) -0.222 -0.371* 0.381* -0.319 0.157
Auditory P300 latency (Cz) -0.162 —-0.301 0.303 -0.311 0.158
Auditory P300 latency (Pz) —-0.131 —0.252 0.323 -0.275 0.194
Auditory P300 amplitude (Fz) 0.244 -0.022 0.189 0.165 -0.092
Auditory P300 amplitude (Cz) 0.446 -0.164 -0.256 0.385" -0.162
Auditory P300 amplitude (Pz) 0.575" 0.149 —-0.308 0.421" —-0.103
MMN latency (Fz) -0.126 0.050 -0.119 —-0.002 -0.139
MMN latency (Cz) -0.118 —0.069 —0.043 -0.016 0.017
MMN amplitude (Fz) -0.292 -0.341 0.232 —0.053 —-0.227
MMN amplitude (Cz —0.200 —0.204 0.202 0.015 —0.144
LDAEP slope 0.020 0.003 -0.177 0.072 -0.279
1 p<0.1, T : p<0.05. K-Stroop test : Korean Stroop color-word test, WCST : Wisconsin Card Sorting Test, GAF : Global Assessment
Functioning, MMN : mismatch negaticity
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