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INTRODUCTION

Distorted time awareness in psychopathological experiences such as déja vu or ecmnésie (Delay J,
1950) -like phenomena in relapses of schizophrenia makes us wonder about an enigmatic nature of
the occurrence of self-evident confidence in their subjective experiences. Based upon both
neurobehavioral findings in schizophrenic patients (e.g., exaggerated back- ward masking in paired
stimuli, sensory gating deficit, and slowness in simple reaction time etc.) and temporal perception
phenomena in normal persons (e.g., a frame frequency of TV, the apparent motion in Gestalt
psychology, the perception of causality by Michotte, and gamima-oscillation in Gestalt perception
etc.), Utena (2000) hypothesized that time conception has a quantal unit with 25-50 ms duration and
that the peculiar schizophrenic experiences could be expressions of disturbance in it ("'moment
consciousness” hypothesis).

To test this hypothesis, we conducted ‘Momentary Color Vision Test (MCVT)’, following
Efron’s color fusion experiments (1963) in which the perception of yellow by the fusion of brief
flashes of red and green lights enabled us to infer the minimum time required for visual awareness.
In the present study, instead of simply asking whether they saw a single yellow light or
discriminable red and green lights, a change of color vision of subjects as the duration of brief lights
varied was evaluated because there was a transitional time zone for the process of color fusion or

dispersion.

METHODS

Subjects: 51 schizophrenic outpatients (27 males, 24 females) (imean age = 39.5 = 12.8) and 55
normal controls (34 males, 21 females) (mean age = 38.‘3 = 13.6) participated the present study.
Clinical conditions of schizophrenic patients were assessed using 18 items from the Brief
Psychiatric Rating Scales (BPRS).

Procedure: In MCVT, we used a set of nine micropatterns composed of brief red and green lights, in

this order, with their duration equal to that of stimulus onset/offset asynchronies (SOAs) (5, 10, 20,
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30, 40, 50, 60, 80, and 100 ms) and as a reference one micropattern of simultaneous flashes of two

lights with 10 ms duration (Fig. 1). Two sets (the Ist and 2nd sets) of 10 micropatterns were -
presented in fixed pseudorandom order across subjects, using our original apparatus of Red/Green-

LED (Stanley, VRPG5641K; red, 630 nm, green, 560 nm) flasher (Fig. 2). The size of LED was

5.0 mm x 2.0 mm and four LEDs were tightly packed (5.0 mm x 8.0 mm) on the center of black box.
For each trial, same micropattern was repeatedly flashed five times with an interval of 1 sec..

Immediately after LED flashing, subjects were asked to choose a sample matched with their color

vision on LEDs from the Munsell hue ring. Munsell hue ring consisted of 20 hue patches was

used and subjects were allowed to choose a matched hue patch, or the midpoint or quadrant

between two neighboring hue patches on the ring, hence which was divided into 80 points in a

round counter-clockwise started from SPB (0/80) operationally. Thus, the performance of MCVT

was measured in termns of numeric values from 1 to 80, here defined as “Munsell 80-Hue Score

(MHS)”, for the pﬁrpose of being subjected to statistical analyses. It took 15-20 minutes for a

subject to undergo the MCVT. The present study had been permitted at the ethical committee of the

hospital and written consent was obtained from all subjects.

Statistics: We used nonparametric analyses including Kruskal-Wallis test and Spearman rank

correlation from the SPSS10.0 for the data analysis.



RESULTS

Among 51 patients, three male patients showed unique ‘complementary color response (CCR)’ and
therefore the data from the remaining 48 patients (24 males and 24 females; mean age = 40.2
12.7) were statistically compared to those of 55 normal controls, none of whom showed a CCR
similar to that of patients. Here, a change of color vision concerning the 2nd stimulus (green light in
this experiment) was analyzed, because the 2nd stimulus element of the micropattern exclusively
gave rise to a perceptual dominance.

(1) Inter-individual variations of momentary color vision: M-MHS (Mean of MHS between the

Ist and 2nd trials)
+ M-xx = (xx1+xx2)/2 (M-MHS for a given SOA of xx ms )
Schizophrenia (N=48) < Normal (N=55) for M-40 (p<.005), M-50 (p<.05), M-60 (p<.05)
(Table 1, Fig. 3a)
(2) Intra-individual fluctuations of momentary color vision: D-MHS (Absolute value of difference
in MHS between the 1st and 2nd trials)
* D-xx = [xx1- xx2| (D-MHS for a given SOA of xx ms)
Schizophrenia (N=48) > Normal (N=55) for D-30 (p=<.05)
(Table 2, Fig. 3b)
(3) Spearman rank correlation within schizophrenic group. All of the positive findings with
significance of p<.01 (two-tailed) are presented below.

+ D-MHS with M-MHS

D-30 with M-50 (p = -.400)

* D-MHS with BPRS score
D-30 with ‘Hallucinations’ (p = .390)
D-30 with ‘Suspiciousness’ (p = .384)

D-10 with ‘Mannerisms and posturing’(p = -.394)
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- M-MHS with BPRS score
M-5 with ‘Mannerisms and posturing’ (p = -.413)

(4) “Complementary color response (CCR)”

Three schizophrenic patients demonstrated a unique color vision that was roughly opposite to an
expected one within 40 ms or briefer time duration of stimulus lights, which we called
“complementary color response (CCR)”, and two of them showed this CCR again after an interval.

(Table 3, Fig. 4)

DISCUSSION
The result of significant group differences in M-MHS for a specific time window from 40 to 60 ms
(M-40, M-50, M-60) suggested that schizophrenic patients showed a significant delay for color
fusion or in reaching visual integration relative to normal controls. This may imply that in
schizophrenic paticnts there tends to be a decrease in the minimum time required for visual
awareness in a setting of the present experiment as compared to normal controls.

Subsequently, concerning the result of D-MHS in schizophrenic group, D-30¢ was significantly
correlated with M-50 (p = -.400, p=.005) , as well as with M-60 (p = -.325, p=.024) and M-40 (p =
-.283, p=.051) though rather weakly, and was significantly greater than that of normal controls.

Furthermore, D-30 had also a significant positive correlation with each score of positive symptoms

such as ‘Hallucinations’ and ‘Suspiciousness’ from BPRS. From these results, it is suggested that

the minimum time required for sensory awareness may decrease significantly on one hand, and a

self-evident (virtual) reality of subjective experiences such as schizophrenic positive symptoms may

emerge on the other hand, when the magnitude of fluctuations in time-dependent perception reach

the threshold of instability. This might be the reason why the time duration of 30 ms was the

bifurcation point for a time window of visual awareness.
In addition, the phenomenon of peculiar sensory distortion like CCR observed in this study may

occur when the fluctuation goes beyond a certain extent below this bifurcation point. Thus, the
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"moment consciousness” hypothesis seems to clear a new path for understanding schizophrenia

and needs to be tested by further brain researches including EEG/MEG and neuroimaging studies.
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— XX ms OFFSFT ASYNCHRONY

RED | xxms |
| GREEN

| |
| |

ONSET ASYNCHRONY

Fig. 1 Diagram of Stimulus Micropattern

composed of brief (5 to 100 ms) red and green lights in which the duration of two lights is equal to
that of stimulus onset/offset asynchrony (SOA) in each stimulus
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Fig. 2
Red/Green-LED flasher and Munsell hue ring
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Fig. 3 (a) Inter-individual Variations (M-MHS) and (b) [Intra-individual
Fluctuations (D-MHS) of Momentary Color Vision

for schizophrenic patient group (solid cireles and bars) and normal control group (open circles and bars). Group
mean of M-MHS ( a )} and D-MHS ( b ) (error bars indicate SE) for each duration of stimulus lights (= SOA) are
plotted.
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