Auditory P300 and Schizophrenic Syndromes
Isolated by Factor-Analytic Procedures
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Table 1. Subjects' characteristics
. Duration Antipsychotic
Subject Gender No.. of Age Educuf1‘0n of illness dose
subjects (years) (years) (months) (mg/day)
Control All 40 26.0+4.6 159+1.8
Male 19 29.1+42 172x£1.6
Female 21 232429 14.6+0.9
Schizophrenic All 73 25.8+5.7 13.0£1.9 56.51£58.6 663.3+637.1
Male 55 264159 13.3+2.0 63.5+62.7 681.4+691.5
Female 18 24,1£5.0 122+1.5 35.3x£37.7 608.21+443.0
Each value shows X & SD.
Table 2. PANSS items
Positive scale General scale
Pl Delusion Gl Somatic concern
P2 Conceptual G2 Anxiety
disorganization G3 Guilt feeling
P3  Hallucinatory behavior G4 Tension

P4 Excitement

P5  Grandiosity

P6  Suspiciousness

P7  Hostility

Negative scale

NI Blunted affect

N2 Emotional withdrawal

N3 Poor rapport

N4  Passive/apathetic social
withdrawal

N5  Difficulty in abstract
thinking

N6 Lack of spontaneity and
flow of conversation

N7  Stereotyped thinking

G5 Mannerisms and
posturing

G6 Depression

G7 Motor retardation

G8 Uncooperativeness

GY9  Unusual thought content

G10 Disorientation

Gl1  Poor attention

G12 Lack of judgement and
insight

G13  Disturbance of volition

G14  Poor impulse control

G15 Preoccupation

G16  Active social avoidance
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Table 3. Subscale scores for PANSS in schizophrenic patients

Scores (X SD) for PANSS

. No. of

Subject .

ubjee subjects Positive Negative General

scale scale scale
All 73 20.0+6.8 22.71+6.0 424%9.5
Male 55 19.7%£7.0 ) 23.416.0 ] 423%9.8
*

Female 18 21.1+6.4 20.3+5.8 42.8%9.1
* p=0.061.

Table 4. Equamax-rotated factor loadings of PANSS items

Factor loading

Symptom item

Factor
1 2 : 3 4 5
High loading on factor 1
Poor attention 0.84 * * * *
Conceptual disorganization 0.78 * * 0.30 *
Disorientation 0.77 * * * *
Difficulty in abstract thinking 0.76 * * * *
High loading on factor 2
Blunted affect #* 0.89 * * *
Motor retardation * 0.89 * * ¥
Passive/apathetic * 0.88 * * *
social withdrawal
Emotional withdrawal * 0.87 * * *
Lack of spontaneity and flow * 0.85 * * *
of conversation
Poor rapport * 0.84 *o * *
Disturbance of volition * 0.71 * * *
High loading on factor 3
Hostility * * 0.81 0.37 *
Tension * * 0.76 * *
Uncooperativeness k * 0.75 * *
Excitement 0.33 * 0.73 * *
Active social avoidance * * 0.69 0.32 0.30
High loading on factor 4
Delusions * * * 0.84 *
Hallucinatory behavior * * * 0.72 *
Lack of judgement and insight 0.38 * * 0.65 *
High loading on factor 5
Depression * * * * 0.83
Guilt feelings * * * * 0.83
Eigenvalue 7.77 6.09 3.54 1.87 1.64
% Variance 259 20.3 11.8 6.2 5.5

Asterisks indicate factor loading <0.30. Symptom items which were not retained for the five factors are not
shown. :
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Fig. 1.  Overall average event-related potential waveforms for
the patient and control groups. The eventrelated potentials
were induced by target stimuli (2000 Hz). (A) Recordings for
male controls (n=19) and patients (n=55). (B) Recordings for
female controls (n=21) and patients (n=18). , control;
————— , schizophrenia.

Table 5. P300 amplitude for controls and schizophrenics

P300 amplitude Control vs schizophrenic
Recording (X £SD, V)
site Gender ttest ANCOVA
Control Schizophrenic (t-value) (F-value)
Fz All 10.1+6.4 4.1%£5.7 5.0%%* 14 5%
Male 11.9£8.0 4.3+5.5 4 5k 10, 3%k
Female 84140 3.7+6.3 2.9% 3.0
Cz All 13.1£5.9 6.41+57 5.9k 25. 7%
Male 14.0+7.4 6.3+4.6 |54k 17, 5%k
Female 12.3%4.1 6.8+8.3 2.7* 5.7%
Pz All 15.3£54 8.6£5.1 6. 5% % 33,8%#%
Male 14.3+6.3 8.5+4.2 4.5%%% 13.1%%*
Female 16.2+4.4 8.9+7.3 3.8k 9.6%*
TS5 All 9.4+4.0 5.9+3.7 47wk 20, 8%
Male 8.7+43 59+3.2 3.0%* 8.4k
Female 10.1£3.6 6.015.0 3.0%* 6.5%
T6 All 8.9+34 5.513.0 5.5%4% 22 2%
Male 82434 5.4+27 3.6%* 5.5%
Female 9.613.3 5.7+3.9 3.4%* 9.6%*

# p<0.05 ; ** p<0,005 ; #** p<0.0005.
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Table 6. P300 latency for controls and schizophrenics

P300 latency Control vs schizophrenic
Recording . X ( x £SD, msec)
site Gender — -test ANCOVA
Control Schizophrenic (t-value) (F-value)
Fz All 322.1£23.3 350.0+33.5 4 ke 9. [#*
Male 32094229 352.6+34.9 3.7k 39
Female 323.0424.1 341.8+28.1 2.2% 0.9
Cz All 322.0+22.7 34631356 3. Qifelek 10.4 %%k
Male 323.5420.2 349.5+36.8 2,9k 4. 1%
Female 320.6£25.1 336.7+30.6 1.8 0.2
Pz All 32224228 351.2+332 4,9k 12,9k
Male 323.9+22.1 353.81+32.0 3. Gkt 5.0%
Female '320.523.8 343.1+36.5 2.3% 1.4
T5 All 332,5£23.2 3577314 4. 7H*% 10.9%*
Male 334.3+25.6 363.81+29.3 3.0%% 5.3%
Female 330.9+21.3 339.2£30.8 1.0 0.003
T6 All 328.5+21.3 351.2+36.0 3.7k 8. 1#*
Male 328.5+254 354.7+35.6 2.9 4.2%
Female 328.5+17.4 340.6x36.4 1.4 0.7

* p<0.05 ; ** p<0.005 : *** p<0.0005.
Subjects were 40 controls (19 males, 21 females) and 73 schizophrenics (55 males, 18 females).

Table 7. Intercorrelation between the symptom factor score and P300 amplitude

Pearson's coefficient

. Symptom factor
Recording ymp

site I 2 3 4 5
Thought ot Hostile/ Delusional/ N
disorder Negative excitable hallucinatory Depressive

Fz 0.12 0.10 —0.10 —0.10 —=0.07
Cz —0.19 0.14 —0.13 —0.07 =0.12
Pz —0.29% 0.09 -=0.17 =0.10 —0.16
TS5 —0.33%% 0.08 =0.14 -=0.04 =(.09
T6 —0.34%%* 0.08 —0.13 —0.05 —0.09

* p<0.05 5 *#* p<0.005.

Table 8. Intercorrelation between the symptom factor score and P300 latency

Pearson's coefficient

Symptom factor

Recording
site 1 2 3 4 5
T'houghl Negative H0§tile/ Delus.ional/ Depressive
disorder excitable hallucinatory
Fz 0.075 0.084 0.012 0.045 0.008
Cz 0.089 0.149 0.046 0.046 0.004
Pz 0.026 0.021 0.014 0.042 0.096
T5 0.137 0.184 0.047 0.043 0.069

T6 0.011 0.115 0.047 0.167 0.082
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Fig.2. Overall average eventrelated potentials for the patient
groups with a high-score (n=18) and low-score (n=18) thought
disorder factor. The event-related potentials were induced by
target stimuli (2000 Hz). , low score; -----, high
score.

(hostile/excitable factor) & L7, #4HTFIIEE (delusion) &
SJEIZ X A 178 (hallucinatory behavior) 2EBWETH Y, E
?FEXUFLU-F (delusional/hallucinatory factor) & L7:. #5HF
13, FEFEM (guilt feeling) & ¥ 2 (depression) @ ) DFERA
EBRFEE R L0, #19 DHEF (depressive factor) & L7:.
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Table 9. Amplitudes of P300 for patients with low and high scores for the thought disorder factor

P300 amplitude ( x £SD, 2 V) Low vs high

Recording Thought disorder factor
site t-test ANCOVA
Low score High score (t-value) (F-value)
(n=18) (n=18)

Fz 49+5.7 33%45 0.9 0.2
Cz 82476 5.1%+3.6 1.6 1.4
Pz 114%+59 70138 2.7* 6.3*
T5 7.9+40 4,632 2.7* 7.5%
Té6 72%£34 42422 3.2%% 8.3%

* p<0.05 ; ** p<0.005.

Table 10. Latencies of P300 for patients with low and high scores for the thought disorder factor

P300 latency ( x £SD, msec) Low vs high

Recording Thought disorder factor
site t-test ANCOVA
Low score High score (t-value) (F-value)
(n=18) (n=18)

Fz 353.64+21.8 360.8+36.4 0.7 0.05
Cz 345.1x39.0 353.5+28.5 0.7 0.8
Pz 353.3+31.7 357.8+28.1 0.5 0.2
T5 357.24+37.3 362.6£28.3 0.5 0.07
T6 358.9436.8 355.6+29.6 . 0.3 0.2
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Abstract

Many previous studies have evaluated the relationship of P300 with schizophrenic symptoms on the basis of a
positive/negative dichotomy to clarify the clinical significance of P300 as a biological marker for schizophrenic
symptomatology, but have yielded inconsistent conclusions. Recently, such a dichotomy has been criticized as being too
reductionistic, and most studies using factor-analytic procedures have isolated several symptom factors without employing the
positive/negative dichotomy. Therefore, it is important to examine the relationship between P300 and the symptom factors
isolated by means of those statistical analyses. In the present study, the amplitude and latency of P300 were measured by
using an auditory oddball paradigm for 73 schizophrenics and 40 healthy controls. The patients’ psychopathology was
assessed with the positive and negative syndrome scale (PANSS), and the principal component analysis of the PANSS items
identified five factors, namely thought disorder, negative, hostile/excitable, delusional/hallucinatory and depressive factors.
The amplitude and latency of P300 for schizophrenics and controls were compared with the aid of the analysis of covariance
with age and educational level as covariates. For the male schizophrenics, the amplitude was smaller and the latency longer
than those for the male controls. For the female schizophrenics, on the other hand, the amplitude was smaller, but the latency
not different than those for the female controls. Pearson’s rho was then calculated to examine the relationship between P300
and the symptom factors isolated with the factor analysis. The score for the thought disorder factor correlated negatively with
the amplitude of P300 recorded at Pz, T5 and T6, but the score for the other factors did not. None of the five factors showed
any significant correlation with P300 latency. Finally, the P300 amplitude was compared for patients with a high- and a low-
score thought disorder factor. This comparison showed that the amplitude recorded at Pz, T5 and T6 was smaller for the high-
scoring than for the low-scoring patients. These findings suggest that the reduction of the P300 amplitude recorded at the
midline parietal and bilateral temporoparietal region may be one of the electrophysiological indices representing the thought
disorder clinically observed in schizophrenia.



