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Abstract

Schizophrenic patients consistently demonstrate performance deficits on visual masking procedures. Visual masking can
occur through two distinctly different mechanisms: interruption and integration. One highly effective way to limit the masking
mechanism to interruption is to use a mask that surrounds, but does not spatially overlap, the target. These procedures are called
paracontrast and metacontrast (for forward and backward masking, respectively). Despite their clear advantages for
interpretation, paracontrast and metacontrast have not been used previously in schizophrenia. In the present study, we examined
the reliability of the paracontrast and metacontrast procedures by administering these tasks to 103 schizophrenic patients and 49
normal control subjects. In addition, we compared the results to those from a low-energy masking condition, which is an
alternative way to limit masking to interruption. Patients showed deficits on both the paracontrast and metacontrast procedures.
The deficits in paracontrast and metacontrast were comparable to those seen previously with low-energy masking. These results
suggest that the paracontrast/metacontrast procedure and the procedure using a low-energy mask are roughly equally sensitive
to deficits in early visual processing among schizophrenic patients. These results bolster previous conclusions that
schizophrenic patients show deficits on visual masking tasks even when masking on those tasks occurs entirely through the
interruption mechanism.
© 2004 Elsevier B.V. All rights reserved.

Keywords: Visual masking; Backward masking; Paracontrast; Metacontrast; Schizophrenia; Neurocognition

1. Introduction

Visual masking procedures are thought to assess
the earliest components of visual information process-
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shortly before (forward masking) or after (backward
masking) the target. Schizophrenic patients consis-
tently demonstrate performance deficits on visual
masking procedures. Specifically, they require longer
time intervals between target and mask to identify the
target stimulus, as compared with controls (Braff et
al., 1991; Cadenhead et al., 1998; Rund, 1993; Sac-
cuzzo et al., 1974; Saccuzzo and Schubert, 1981).
Because these deficits have been demonstrated in
remitted schizophrenic patients (Green et al., 1999),
as well as in unaffected siblings of schizophrenic
patients (Green et al., 1997; Keri et al., 2001), they
are thought to reflect vulnerability to schizophrenia
and a potential trait marker of the disorder (Balogh
and Merritt, 1985; Merritt and Balogh, 1984; Sac-
cuzzo and Schubert, 1981).

Research into the underlying mechanisms of visual
masking has suggested that this phenomenon occurs
through a combination of two processes, referred to as
integration and interruption (Turvey, 1973). Integra-
tion refers to the fusion of the mask and target due to
their close temporal and spatial proximity, whereas
interruption reflects a disruption of slightly later-stage
processing of the target by the mask. Visual masking
procedures typically employed in schizophrenia re-
search generally have involved both of these process-
es, as they have used high-energy masks relative to a
low-energy and spatially overlapping target. Under
these conditions, the masking effect comes from target
and mask integration at short intervals, and target
processing interruption at longer intervals. When sub-
jects’ performance is represented graphically, this
design produces a monotonic (Type A) masking func-
tion in which performance decreases with increasing
intervals (Breitmeyer and Ganz, 1976).

Some attempts have been made in schizophrenia to
isolate the two processes by using masks that were
relatively weak (i.e., low energy) compared to the
targets. This design minimizes the effects of integra-
tion on visual processing of the target, because the
visual representation formed by integrating the target
with a weak mask is still interpretable (Green et al.,
1994a). Thus, the masking effect with a weak target
occurs primarily through interruption. This type of
masking typically produces a non-monotonic (i.e.,
Type B or U-shaped) function that can demarcate
the point at which target processing is interrupted by
the mask (i.e., minimum is the point of the strongest

masking effect) (Ganz, 1975; Michaels and Turvey,
1979; Stewart and Purcell, 1974).

Perhaps the most effective way to isolate the
interruption mechanisms is through the use of a mask
that surrounds, but does not spatially overlap, the
target (Ganz, 1975). This procedure is called para-
contrast (for forward masking) and metacontrast (for
backward masking). As yet, we know of no studies
that have employed this combination of methods in
schizophrenia. One study employed this procedure in
hypothetically schizotypic college students. These
“psychosis prone” subjects showed increased suscep-
tibility in the metacontrast, but not the paracontrast,
condition, as compared with controls (Merritt et al.,
1986).

The purpose of the present study was to examine
the utility of the paracontrast/metacontrast procedure
in revealing visual masking performance deficits
among schizophrenic patients and a non-psychiatric
control group. The primary goals were: (1) to
develop a reliable computerized version of the
paracontrast/metacontrast procedure and (2) to de-
termine whether these procedures can detect perfor-
mance deficits in patients in one or both of these
conditions. In addition, we compared the results to
recently published data using the low-energy mask-
ing procedure (Green et al., 2003), to examine
whether the paracontrast/metacontrast procedure
would be more sensitive to performance differences
between patients and controls than the low-energy
procedure.

2. Methods
2.1. Subjects

Participants were part of the project “Early Visual
Processing in Schizophrenia” (Green et al., 1994a,b).
All schizophrenia patients were outpatients recruited
through outpatient clinics at the VA Greater Los
Angeles Healthcare System, from patients in the
UCLA Aftercare Research Program who were par-
ticipants in the project “Developmental Processes in
Schizophrenic Disorders” (Nuechterlein et al., 1992),
and through presentations in the community. They
were administered the Structured Clinical Interview
for DSM-IV (SCID-P) (First et al., 1997) and met
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the DSM-IV diagnostic criteria for Schizophrenia
(American Psychiatric Association, 1994). All inter-
viewers were trained to administer the SCID by the
Diagnosis and Psychopathology Unit of the UCLA
Clinical Research Center for Schizophrenia and were
required to obtain a Kappa of 0.75 for key psychotic
and mood items before proceeding to interview
participants independently. Patients were excluded
if they had an identifiable neurological condition,
any signs of mental retardation, or met criteria for
substance dependence in the last 6 months. All
patients were receiving antipsychotic medications
(66% atypical).

The control group was drawn from respondents to
flyers placed at various locations at the UCLA and
the VA medical centers and through newspaper
advertisements. They were administered the SCID-
P, as well as selected sections of the Structured
Clinical Interview for DSM-IV Axis II Disorders
(First et al., 1996). Exclusion criteria were the same
for controls as for patients, with the additional
exclusion for histories of any psychotic disorders,
recurrent major depression, bipolar disorder, sub-
stance dependence, or if they met criteria for Para-
noid, Schizoid, Schizotypal, Borderline, or Avoidant
personality disorders. Controls were also excluded
for family history (first-degree relatives only) of
psychotic disorders. All participants gave written
informed consent after receiving a full explanation
of the research according to procedures approved by
the Institutional Review Boards of UCLA and the
VA Greater Los Angeles Healthcare System.

The present study included 103 schizophrenic
patients (92% male) and 49 non-psychiatric controls
(51% male). Mean age for patients was 37.9
(S.D.=10.1; range=18-56) and for controls 34.5
(S.D.=8.5; range=19-54). Mean education for
patients was 13.2 (S.D.=1.7; range=8—18) and for
controls 13.7 (S.D.=1.3; range=12—18). The schizo-
phrenic group had a mean illness chronicity of 13.6
years (S.D.=9.5; range=0—36). Patients’ average pos-
itive (hallucinations, unusual thought content, and
conceptual disorganization) and negative (blunted
affect, emotional withdrawal, and motor retardation)
symptoms, based on Brief Psychiatric Rating Scale
(BPRS) (Overall and Gorham, 1962), were 2.58
(S.D.=1.22; range=1-5.67) and 2.01 (S.D.=0.93;
range=1-4.67), respectively.

2.2. Testing procedures

A specially designed computerized system with a
high refresh rate was used to administer the masking
procedures (Green et al., 2002). Tasks were adminis-
tered on a Dell Pentium computer with a 17 Sony
Multiscan 200PS monitor, driven at 150 Hz, with a
graphics card from Number Nine Technologies. Each
screen sweep was 6.67 ms. Stimuli were presented as
dark on a light background. Background luminance,
measured with a hand-held meter with diffuser against
the screen, was 1x=89.

All participants were screened for corrected visual
acuity of at least 20/30. Participants were seated one
meter from the screen. Prior to the masking proce-
dures, a thresholding procedure was used to equate
participants’ unmasked target identification using a
staircase method (Wetherill and Levitt, 1965). The
duration of the target was set at two screen sweeps
(13.3 ms) and was held constant throughout the
procedures. During this thresholding procedure, the
contrast of the target (i.e., the grey scale value) was
systematically increased or decreased based on sub-
ject’s performance to achieve performance of 84%
performance accuracy. This contrast level was used
for all subsequent masking procedures. Intervals be-
tween target and mask were measured by stimulus
onset asynchronies (SOAs), which is the time interval
between the onset of the target and the mask. The
SOAs were spaced in 13.3-ms increments from —80
to +93 ms and also had an interval at +120 ms. In all,
14 SOAs were included (negative SOAs indicate
forward masking; positive SOAs indicate backward
masking).

A fixation symbol (a small cross) was presented for
300 ms, starting 400 ms before target onset. The target
was a square with a gap that could appear at the top,
the bottom, or on the left side (see Fig. 1). Targets
could appear at any one of four locations on the screen
(upper left, upper right, lower left, lower right). Target
location was 1.03° of visual angle from fixation, and
it subtended 0.27° of visual angle. In the paracontrast/
metacontrast conditions, the energy of the mask was
equal to that of the target (two screen sweeps).
“Energy” in this context refers to light intensity times
the duration of a stimulus. The mask was a square that
surrounded, but did not overlap, all possible areas in
which the target could appear (Fig. 1). To examine the
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Fig. 1. Masking stimuli. The target was a square with a gap that
could appear at the top, the bottom, or on the left side. Targets could
appear at any one of four locations on the screen (upper left, upper
right, lower left, lower right). The paracontrast/metacontrast mask
was a square that surrounded, but did not overlap, all possible areas
in which the target could appear. The low-energy mask was a
composite square made up of four smaller squares and appeared at
each of the four possible target locations, overlapping the area
occupied by the target.

reliability of the procedure, we subdivided the trials
into two blocks. In each block, 12 trials were pre-
sented in a randomized fashion at each SOA (three
types of targets times four locations).

The parameters and results for the low-energy
masking conditions are presented in detail elsewhere
(Green et al., 2002, 2003). Briefly, the energy of the
mask was half the energy of the target (i.e., one screen
sweep for the mask and two for the target). The mask
was a composite square made up of four smaller
squares and appeared at each of the four possible
target locations, overlapping the area occupied by the
target (see Fig. 1). Twelve trials were presented in a
randomized fashion at each SOA.

2.3. Statistical analyses

To examine the reliability of the procedures, the
paracontrast and metacontrast conditions were aver-
aged separately across the SOA’s (the SOA at 0 was
not included) within each of the two testing blocks.
Reliability was then evaluated by calculating both
Pearson and intraclass correlation coefficients (ICCs)
across blocks. Thus, this is a form of split-half
reliability. Separate coefficients were calculated for
schizophrenic patients and controls within the para-
contrast and metacontrast conditions.

The statistical design was a factorial repeated
measures analysis of variance (ANOVA). Diagnosis
(schizophrenia versus control) was the between-sub-
ject factor. The within-subject design was structured
as a 2 (low-energy masking versus para-metacontrast)

by 2 (forward/para versus backward/meta masking)
X7 (SOA) factorial. Based on very high between-
block reliability (see Results), scores at each SOA
were averaged across the two blocks in these analyses.
Although SOA was included in the design to permit
graphing of the complete results, primary interest
focused on the two- and three-way interactions of
diagnosis with the other two within-subject factors
(low-energy versus para-metacontrast; forward/para
versus backward/meta) and the three-factor interaction
(i.e., the 2x2x2 factorial component of the overall
design).

3. Results

In the patient group, the reliability between first
and second block of paracontrast was 0.876 (Pearson r
between blocks) and 0.875 (ICC). Reliability for
metacontrast in the patient group was 0.866 (Pearson
r) and 0.858 (ICC). For the control group, the values
for paracontrast were 0.854 and 0.848, and for meta-
contrast 0.897 and 0.879, for test—retest and ICC,
respectively. All correlation coefficients were highly
significant, p<0.0001. The Pearson and intraclass
coefficients are in each case almost identical because
there was virtually no mean shift or change in vari-
ance between blocks. The two blocks of the para-
contrast and metacontrast procedures are presented in
Fig. 2.

The high reliability between the two blocks justi-
fied the decision to average across blocks for the
substantive analyses. The repeated measures ANOVA
revealed a significant main effect for diagnosis
(F=17.90, df<1,150, p<0.0001), indicating that
patients performed more poorly than controls in both
forward/para and backward/meta paradigms in both
para-metacontrast and low-energy conditions. There
was also a significant main effect for condition
(F=219.00, df=1,150, p<0.0001), due to the tendency
for both patients and controls to perform more poorly
in metacontrast than the paracontrast condition. How-
ever, no significant condition by diagnosis interaction
was found (#=0.40, df=1,150, ns), suggesting that the
masking deficits were comparable in magnitude for
both conditions (i.e., paracontrast and metacontrast).
Furthermore, we found a significant main effect for
SOA (F=32.48, df=5,750, p<0.0001), but no signifi-
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—a— Block I Schiz
—a— Block II Schiz

Fig. 2. Paracontrast- and metacontrast-masking performance for patients and controls in two trials. Paracontrast-masking trials are on the left
(negative values), and metacontrast-masking trials are on the right (positive values). The vertical line at 0 indicates a simultaneous onset of the

target and mask.

cant SOA by diagnosis interaction ( #=0.64, df=5,750,
ns), suggesting similar shaped masking functions for
both patients and controls. Finally, in comparing the
para-metacontrast procedure to a previously published
data using the low-energy masking procedure, we
found neither a main effect for procedure (F=1.22,
df=1,150, ns) nor a procedure by diagnosis interaction

(F=0.61, df=1,150, ns), indicating that the deficits
were comparable in magnitude in both procedures.
These comparisons are illustrated in Fig. 3.

Based on a recent study (Chen et al., 2003) that
reported differential visual contrast detection thresh-
olds between schizophrenia patients receiving typical
and atypical antipsychotic medications, we conducted

Percent Correct

40 T T

T
80 -67 -53 -40 -27 -13

f T T T T T
0 13 27 40 53 67 80

Stimulus Onset Asynchronies (ms)

—e— Para/Meta Controls
—o— Low-Energy Controls

—m— Para/Meta Schiz
—a— Low-Energy Schiz

Fig. 3. Masking performance for patients and controls in the paracontrast/metacontrast and the low-energy procedures. Paracontrast and
forward-masking trials are on the left (negative values), and metacontrast and backward-masking trials are on the right (positive values). The

vertical line at 0 indicates a simultaneous onset of the target and mask.
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an exploratory analyses to determine if type of anti-
psychotic medication influenced performance. The
pattern of results remained essentially identical, with
no differences between patients receiving typical and
atypical antipsychotic medications.

4. Discussion

In the current study, the computerized paracontrast/
metacontrast procedure was found to be highly reli-
able across two blocks of administration. In terms of
patient and control performance, we found a highly
significant main effect for diagnosis, but no signifi-
cant interaction effects. Thus, compared with controls,
patients showed deficits in both paracontrast and
metacontrast conditions to roughly the same extent.
The deficits were also comparable in magnitude in the
paracontrast/metacontrast and the low-energy mask-
ing procedures. These results, therefore, suggest that
the paracontrast/metacontrast procedure is roughly as
sensitive in detecting deficits in early visual process-
ing among schizophrenic patients as the low-energy
procedure, despite the fact that it does not involve any
spatial overlap of target and mask. Finally, based on
observation of Figs. 2 and 3, it appears that the
paracontrast/metacontrast procedure yielded a slightly
better defined U-shaped function than the low-energy
procedure, with the strongest masking effects occur-
ring between +27 and +40 ms.

A number of strengths of the present study should
be highlighted. First, a relatively large sample size
(especially of schizophrenia patients) was used for
present analyses (103 patients and 49 controls). Fur-
thermore, all participants were equated on initial target
identification (at 84% performance accuracy) using a
staircase method (Wetherill and Levitt, 1965) prior to
the masking procedure. This way of equating partic-
ipants has advantages over the ascending method that
has been used previously in studies of visual masking
in schizophrenia (i.e., gradually increasing target
duration until the participant obtains a number of
consecutive correct responses). Because target dura-
tion is always increased following an error in the
ascending method, momentary lapses in attention
would artificially inflate stimulus duration thresholds,
thereby obscuring group differences (Badcock et al.,
1988). By using the staircase method, it is reasonably

safe to conclude that group differences found in the
present study are not attributable to simple perceptual
difficulties in detecting the unmasked target.

Only one study to date has employed the para-
contrast/metacontrast procedure in the schizophrenia
spectrum disorders (i.e., hypothetically schizotypic
college students), and that study reported deficits in
metacontrast, but not paracontrast, masking condi-
tions (Merritt et al., 1986). A number of other studies
in schizophrenia patients have also found differential
performance deficits on backward, but not forward,
masking (Saccuzzo et al., 1996; Slaghuis and Bakker,
1995). The latter studies, however, did not employ the
paracontrast/metacontrast procedure. In the current
study, the patients had performance deficits on both
para- and metacontrast, a finding that is consistent
with a previous study from our laboratory in which
patients showed deficits on both forward and back-
ward masking (Green et al., 2003). Given the sub-
stantial methodological differences between the
present study and prior ones, it would be difficult to
explain the differential findings. One potential expla-
nation for the differences in results across studies
might be attributed to the relatively large number of
closely spaced SOA’s used in the current study, which
might have provided sufficient resolution to detect
group differences on both backward and forward
components of masking.

The computerized procedures in the current study
yielded highly reliable data on both paracontrast and
metacontrast procedures. Further, these masking pro-
cedures detected performance deficits in schizophre-
nia patients. By comparing the current results to those
obtained previously with a low-energy mask, the
results bear on the question of which masking mech-
anism is relevant to the performance differences
between patients and controls. Because the stimuli
for the paracontrast and metacontrast procedures do
not overlap, they are rather pure measures of masking
by interruption and, hence, the results indicate that
schizophrenia patients differ from controls even when
there is little or no masking by integration.

Acknowledgements

This research was supported by NIMH grant
MH-43292 to Dr. Green, NIMH grant MH-37705 to



Y. Rassovsky et al. / Schizophrenia Research 71 (2004) 485—492 491

Dr. Nuechterlein, and by the Department of
Veterans Affairs, VISN 22 Mental Illness Research,
Education, and Clinical Center (MIRECC). Addi-
tional statistical support was provided by Sun
Hwang, MS, MPH.

References

American Psychiatric Association, 1994. Diagnostic and Statistical
Manual of Mental Disorders, 4th ed. American Psychiatric
Press, Washington, DC.

Badcock, J.C., Smith, G.A., Rawlings, D., 1988. Temporal process-
ing and psychosis proneness. Personality and Individual Differ-
ences 9, 709-719.

Balogh, D.W., Merritt, R.D., 1985. Susceptibility to Type A
backward pattern masking among hypothetically psychosis-
prone college students. Journal of Abnormal Psychology 94,
377-383.

Braff, D.L., Saccuzzo, D.P., Geyer, M.A., 1991. Information pro-
cessing dysfunctions in schizophrenia: studies of visual back-
ward masking, sensorimotor gating, and habituation. In:
Steinhauer, S.R., Gruzelier, J.H., et al. (Eds.), Neuropsychology,
Psychophysiology, and Information Processing. Elsevier, New
York, NY, USA, pp. 303-334.

Breitmeyer, B.G., Ganz, L., 1976. Implications of sustained and
transient channels for theories of visual pattern masking, sac-
cadic suppression, and information processing. Psychological
Review 83, 1-36.

Cadenhead, K.S., Serper, Y., Braff, D.L., 1998. Transient versus
sustained visual channels in the visual backward masking
deficits of schizophrenia patients. Biological Psychiatry 43,
132-138.

Chen, Y., Levy, D.L., Sheremata, S., Nakayama, K., Matthysse, S.,
Holzman, P.S., 2003. Effects of typical, atypical, and no anti-
psychotic drugs on visual contrast detection in schizophrenia.
American Journal of Psychiatry 160, 1795—1801.

First, M.B., Gibbon, M., Spitzer, R.L., Williams, J.B.W., Benja-
min, L., 1996. Structured Clinical Interview for DSM-IV Axis
II Personality Disorders. New York State Psychiatric Institute,
New York.

First, M.B., Spitzer, R.L., Gibbon, M., Williams, J.B.W., 1997.
Structured Clinical Interview for DSM-IV Axis I Disorders—
Patient Edition. New York State Psychiatric Institute, New
York.

Ganz, L., 1975. Temporal factors in visual perception. In: Carter-
ette, E.C., Friedman, M.P. (Eds.), Handbook of Perception,
vol. 5. Academic Press, New York, pp. 169—232.

Green, M.F., Nuechterlein, K.H., Mintz, J., 1994. Backward mask-
ing in schizophrenia and mania: I. Specifying a mechanism.
Archives of General Psychiatry 51, 939—-944.

Green, M.F., Nuechterlein, K.H., Mintz, J., 1994. Backward mask-
ing in schizophrenia and mania: II. Specifying the visual chan-
nels. Archives of General Psychiatry 51, 945-951.

Green, M.F., Nuechterlein, K.H., Breitmeyer, B., 1997. Backward

masking performance in unaffected siblings of schizophrenic
patients: evidence for a vulnerability indicator. Archives of Gen-
eral Psychiatry 54, 465—472.

Green, M.F., Nuechterlein, K.H., Breitmeyer, B., Mintz, J.,
1999. Backward masking in unmedicated schizophrenic
patients in psychotic remission: possible reflection of aber-
rant cortical oscillation. American Journal of Psychiatry 156,
1367-1373.

Green, M.F., Nuechterlein, K.H., Breitmeyer, B., 2002. Devel-
opment of a computerized assessment for visual masking.
International Journal of Methods in Psychiatric Research
11, 83-89.

Green, M.F., Nuechterlein, K.H., Breitmeyer, B., Tsuang, J.,
Mintz, J., 2003. Forward and backward visual masking in
schizophrenia: influence of age. Psychological Medicine 33,
887-895.

Keri, S., Kelemen, O., Benedek, G., Janka, Z., 2001. Different trait
markers for schizophrenia and bipolar disorder: a neurocogni-
tive approach. Psychological Medicine 31, 915-922.

Merritt, R.D., Balogh, D.W., 1984. The use of a backward masking
paradigm to assess information-processing deficits among schi-
zotypics: a re-evaluation of Steronko and Woods. Journal of Ner-
vous and Mental Disease 172, 216—224.

Merritt, R.D., Balogh, D.W., Leventhal, D.B., 1986. Use of a meta-
contrast and a paracontrast procedure to assess the visual infor-
mation processing of hypothetically schizotypic college students.
Journal of Abnormal Psychology 95, 74—80.

Michaels, C.F., Turvey, M.T., 1979. Central sources of visual mask-
ing: Indexing structures supporting seeing at a single, brief
glance. Psychological Research 41, 1-61.

Nuechterlein, K.H., Dawson, M.E., Gitlin, M., Ventura, J., Goldstein,
M.J., Snyder, K.S., Yee, C.M., Mintz, J., 1992. Developmental
processes in Schizophrenic disorders—Ilongitudinal-studies of
vulnerability and stress. Schizophrenia Bulletin 18, 387—-425.

Overall, J.E., Gorham, D.R., 1962. The Brief psychiatric rating
scale. Psychological Reports 10, 799—812.

Rund, B.R., 1993. Backward-masking performance in chronic and
nonchronic schizophrenics, affectively disturbed patients, and
normal control subjects. Journal of Abnormal Psychology 102,
74-81.

Saccuzzo, D.P., 1974. Backward Masking as A Measure of Atten-
tion in Schizophrenia. Dissertation Abstracts International, Vol.
34 (7-B), Jan. Kent State University, University Microfilms In-
ternational, US, p. 3508.

Saccuzzo, D.P., Schubert, D.L., 1981. Backward masking as a mea-
sure of slow processing in schizophrenia spectrum disorders.
Journal of Abnormal Psychology 90, 305-312.

Saccuzzo, D.P., Hirt, M., Spencer, T.J., 1974. Backward masking as
a measure of attention in schizophrenia. Journal of Abnormal
Psychology 83, 512—522.

Saccuzzo, D.S., Cadenhead, K.S., Braff, D.L., 1996. Backward
versus forward visual masking deficits in schizophrenic patients:
centrally, not peripherally, mediated? American Journal of Psy-
chiatry 153, 1564—1570.

Schuck, J.R., Lee, R.G., 1989. Backward masking, information
processing, and schizophrenia. Schizophrenia Bulletin 15,
491-500.



492 Y. Rassovsky et al. / Schizophrenia Research 71 (2004) 485—492

Slaghuis, W.L., Bakker, V.J., 1995. Forward and backward visual Turvey, M.T., 1973. On peripheral and central processes in vision:
masking of contour by light in positive- and negative-symp- inferences from an information-processing analysis of masking
tom schizophrenia. Journal of Abnormal Psychology 104, with patterned stimuli. Psychological Review 80, 1-52.
41-54. Wetherill, G.B., Levitt, H., 1965. Sequential estimation of points on

Stewart, A.L., Purcell, D.G., 1974. Visual backward masking by a a psychometric function. British Journal of Mathematical &
flash of light: a study of U-shaped detection functions. Journal Statistical Psychology 18, 1-10.

of Experimental Psychology 103, 553—566.



	Paracontrast and metacontrast in schizophrenia: clarifying the mechanism for visual masking deficits
	Introduction
	Methods
	Subjects
	Testing procedures
	Statistical analyses

	Results
	Discussion
	Acknowledgements
	References


