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Objectives : It has been constantly reported that mismatch negativity (MMN) is impaired in patients with schizophrenia. Howev-
er, the mechanism which relates impaired MMN and schizophrenia is not clear yet. The aim of this study is to investigate the asso-
ciation between MMN and clinical variables including functional status in patients with schizophrenia.

Methods : The present study assessed MMN using passive auditory oddball task in 26 patients with schizophrenia and 48 healthy
controls. Repeated measures Analysis of Variance with age as a covariate was carried out for comparing peak amplitude and laten-
cy of MMN at 8 central line electrodes (FPz, Fz, FCz, Cz, CPz, Pz, POz, Oz) across groups. Pearson’s correlation was performed
to reveal the relationship between MMN and clinical variables including neurocognitive test results and the Global Assessment of

Results : MMN amplitude was significantly reduced in patients with schizophrenia compared with healthy controls. Pearson’s cor-
relation showed that subsets of short form of Korean Wechsler Adult Intelligence Scale scores and GAF scores were associated with

Conclusion : These findings suggest that MMN amplitude is associated with current functional status including cognitive function
in patients with schizophrenia. (Korean J Schizophr Res 2013;16:98-106)

- Mismatch negativity - Schizophrenia - Cognitive function - Functional status.
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Table 1. Demographic, neurocognitive and clinical characteristics of subjects

Schizophrenia (N=26) Healthy controls (N=48) Analysis”
Mean SD Mean SD xort pvalve

Demographic characteristics

Male/Female 18/8 26/22 1.59 0.227

Age (y) 27.42 4.69 23.94 5.40 2.77 0.007*

Education (y) 13.96 2.16 14.23' 1.68 -0.60 0.552

Handedness (R/L) 23/2" 47/1 0.269
Neurocognitive performances
WCST

Correct response 65.21° 15.85 70.08 6.77 —1.44 0.161

Errors 40.29° 30.00 16.15 7.57 3.88 0.001*

Perseverative response 22.33° 19.74 8.54 4.27 3.38 0.002*

Non-perseverative response 20.50° 16.84 8.08 4.44 3.55 0.002*

Perseverative error 19.79° 16.03 8.10 3.78 3.52 0.002*

Categories achieved 4,54 2.15 5.92 0.58 —3.08 0.005*
TMT-A

Time (sec)/error 32.71/0.08' 12.15/0.28 21.81/0.15 6.22/0.36 4.13/-0.75  <0.001*/0.422
TMT-B

Time (sec)/error 93.29/0.46° 34.75/0.83 52.83/0.21 15.46/0.46 5.44/1.37 <0.001*/0.181
COWA

Letters 29.25° 8.89 44.44 10.09 —6.26 <0.001*

Categories 29.00° 7.09 42.71 9.54 -6.86 <0.001*
K-WAIS (short form)

Vocabulary 11.08' 2.65 12.54 2.01 -2.37 0.023*

Digit span 10.70" 1.92 12.52 1.70 —-4.06 <0.001*

Picture arrangement 9.92° 2.39 11.63 1.84 -3.35 0.001*

Block design 11.21° 2.60 14.46 1.95 -5.95 <0.001*

Arithmatic 10.17° 2.53 13.73 2.86 -5.18 <0.001*

Full scale iq 100.50° 14.27 113.90 13.58 -3.88 <0.001*
Clinical characteristics

PANSS total 57.08' 14.04

PANSS positive 12.42' 4.12

PANSS negative 16.25' 5.79

PANSS general 28.42° 6.46

BPRS 40.21° 8.31

GAF 50.87* 10.69

« . The mean difference is significant at the 0.05 level, T

. Independent t test or Welch's t test if the variances were not equal, 3* anal-

ysis or Fisher's exact test for categorical data, ¥ : N=25, the number of missing data was 1, § : N=24, the number of missing data was
2, |l : N=47, the number of missing data was 1. WCST : Wisconsin Card Sorting Test, TMT-A : Trail Making Test-A, TMT-B : Trail Making

Test-B, COWA : Controlled Oral Word Association Test, K-WAIS : Korean Wechsler Adult Infelligence Scale, 1Q :

Intelligence Quo-

fient, PANSS : Positive and Negative Syndrome Scale, BPRS : Brief Psychiatric Rating Scale, GAF : Global Assessment of Functioning,

N : number of patients
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FCz(p<0.001), Cz(p=0.001), CPz(p=0.001), Pz(p=0.002)°l| 4]

Z2EY 2Afto] A tiEtol Bls) MMN ZlZo] Zatof

USATHGE 2). 717 20 HZE Zpol7} 71 F2fabA| Y=

Korean J Schizophr Res 2013;16:98-106

Fz2} CzollA =745 MMN

|

MMN =1} MFD|IsE

g 2

z&9 3ol A MMN 2
23 K-WAISQ] 74} 3=

Kk 71l £

3} i}o]% AT

T



Z 3 BEX0f| 2] Mismatch Negativity2t 7 & AEHQ] 2t A2

TAE Btk MMN JZ3} o8] A4S Pz(r=-0452, p= 2tk 248 2327] AA8A= FPz(r=-0478, p=0.018), Fz(r=
0027004, S=4F =7 A8AF= CPz(r=-0415, p=0.049), Pz -0.595, p=0.002), FCz(r=—0.503, p=0.012), Cz(r=-0.564, p=
(r=-0.486, p=0.019), POz(r=—0.424, p=0.049) 4 Ade]  0.004), CPz(r=-0.505, p=0.012), Pz(r=-0.411, p=0.046)°l| ],
BEuR7] 2H1AN= Cz(r=-0454, p=0.026), CPz(r=-0.571, p=
50 0.004), Pz(r=-0.584, p=0.003), POz(r=-0.476, p=0.019)°]14]
MMN ZIZ&3} F-o]gt A S ik MMN Z123k 4|
A5 Fzlr=—-0457, p=0.025), FCz(r=-0.425, p=0.039), Cz(r=
> 00 4 -0.499, p=0.013), CPz(r=-0.497, p=0.013), Pz(r=-0.503, p=
s m 0012004 EAR S & 2Ju| Q= A=A AUdet 19 3
of| Z}z+o] AR} A Al 5ol AL 71 -oJskAl
=50 1 Uehte Hub 2% B9oflA 4% MMN JZ& A A5}
-1000 -500 00 500 1000 1500 2000 2500 30(’).0 Aok 3). Zf‘ﬂ_% SR Lol A T2 A AR 7| A} B

@ ms I MMN 22 oju] Q1= AATAE 2-Z 4=
- A} ZAFS W715E PANSS, BPRS 429 MMN Z1Z A}
501 olofAl= Quigl= ARIAIE UERhA] gttt 28 et
25 | oA GAF2F MMN ZX1Z£9] AJaiA & BA819E o Fz
(r=—0.505, p=0.012), Cz(r=—-0.441, p=0.031), CPz(r=-0.416,

2.5 4

il

2 00 A
7 p=0.043)°l|4 FAXLZ oJn] Q= Z9 A7 AU
_25 - (‘1% 4).
173043
,50 ~
| D Xt
T T T T T T T 1 =
-100.0 -50.0 0.0 50.0 1000 150.0 200.0 250.0 300.0
.
AAEE & A5 Sl 2 EAtelA MMNE] o]4}o]
Fig. 1. The grand averaged Mismatch negativity waveforms at _ o
Fz. A . Patients with schizophrenia. B : Healthy controls. Yol A 9 Q1] 7|5 2T HNkA 7)eat At

Table 2. Means and standard deviations of peak MMN amplitudes and latencies at central electrode sites

Schizophrenia (N=26) Healthy controls (N=48)
t p value
Mean SD Mean SD
Amplitude
FPZ -3.75 2.00 —4.69 2.10 1.86 0.067
Fz -3.61 1.95 -5.70 2.29 3.92 <0.001*
FCZ -3.51 2.43 -5.61 2.39 3.60 <0.001*
Cz -3.04 1.76 —4.75 2.13 3.50 0.001*
CPz -2.30 1.28 -3.71 1.76 3.57 0.001*
Pz —-1.68 1.08 —2.61 1.27 3.20 0.002*
POZ -1.28 1.12 -1.57 1.03 1.1 0.271
(oY -0.90 0.91 -1.14 1.54 0.73 0.469
Latency

FPZ 170.69 29.06 177.23 23.19 -1.06 0.294
FZ 179.23 27.22 178.10 20.19 0.20 0.840
FCZ 174.42 30.90 177.10 18.58 -0.41 0.688
Cz 175.92 31.17 176.06 19.09 -0.02 0.984
CPz 181.31 31.13 175.35 17.96 0.90 0.376
Pz 177.81 29.63 181.69 22.66 —0.63 0.531
POz 190.46 35.33 189.35 27.47 0.15 0.882
(oY 202.42 29.01 193.67 30.34 1.20 0.233

# . The mean difference is significant at the 0.05 level. SD : Standard Deviation, N : Number of patients
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Fig. 3. Correlation between Mismatch negativity amplitudes and subsets of short form of Korean Wechsler Adult Intelligence Scale in

patients with schizophrenia.
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