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PREFACE

Disordered information processing has been suggested to
underly various ‘aspects' of schizophrenic illness (e.g.,
George & Neufeld, 1985; Hemsley, 1977). At times the concept
has been recruited to explain cognitive activity during the
state of psychosis (e.g., Chapman, 1966; Frith, 1979; Hemsley,
1977; McGhie & Chapman, 1961) while at other times the
concept has gained the status of a trait variable or a marker
of the vulnerability to schizophrenic illness (e.g., Asarnow &
MacCrimmon, 1981; Braff, 1981; Meehl, 1962; Nuechterlein &

Dawson, 1984; Sterenko & Woods, 1978). However, there is no

clear evidence which 1links the 1laboratory findings of
attenuated performances with the signs and symptoms of
schizophrenia (George & Neufeld, 1985). Moreover, there has

been little success in identifying the particular cognitive
processes or levels of processing that are disordered in
schizophrenia.

The present work investigates visual information
processing and is concerned with the ability of subjects who
are labelled 'schizophrenic' to perform a number of tasks
which probe specific visual processing functions. Possible
factors contributing to the disorder in visual processing are
derived from a model of perception which follows Neisser's
(1967) theory of the interplay between preattentive and
attentional processes. The second aim of the research is to
identify c¢linical variables that are associated with the
processing disorder.

‘'The concept of schizophrenia is described in Chapter 1,
preliminary to the presentation of the experimental research.

Chapter 2 presents the evidence that visual perception in
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schizophrenia is abnormal and worthy of further investigation{

The results of three kinds of studies are presented which

suggest that visual distortions, an inability to assimilate
size and distance cues, and an impairment in smooth-pursuit
eye movements may all have a common cause - a poor ability of

schizophrenics to synthesise the visual scene efficiently
relative to controls.

In Chapter 3 the notion of disordered figural synthesis
is developed further with a review of studies that have
attempted to isolate the earliest level of visual-information
processing that might be 'impaired' in schizophrenia. It will
become apparent from the review that there is evidence for an
early processing deficit, but the evidence does not establish
clearly which processes are disordered. Specifically, views of
the disorder have included disabilities within automatic,
preattentive organization of the visual object and/or a
disability in attentional processing. In non-visual processing
studies the evidencé from auditory studies (e.g., Hemsley &
Zawada, 1976; Oltmans, 1978; Oltmans & Neale, 1975, but see,
Berg & Leventhal, 1977; Lerner, Nachéhon & Carmon, 1977; Rund,
1983; Schneider, 1976; Straube & Germer, 1979),
psychophysiological studies (e.g., Callaway & Naghi, 1982; but
see, Baribeau-Braun, Picton & Gosselin, 1983) and general
literature surveys (e.g., Chapman & Chapman, 1973; Silverman,
1964; Lang & Buss, 1965), is suggestive of a deficit in the
processes subsumed under the rubric 'attention'. On the other
hand, it 1is possible that attentional processing is 1limited
because of a more fundamental disorder within 4preattentive

processing (Cox & Leventhal, 1978; Nuercherlein, 1982; Place &
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Gilmore, 1980; Wells & Leventhal, 1984).

Chapter 4 presents an overview of the data collection
method along with a description of clinical measures and the
subject selection procedure. Chapter 4 also introduces the
model of processing which has guided the present studies.
Chapters 5, 6, and 7 present a series of Experiments which
collectively investigate the processing functions of stimulus
identification, selective attention, perceptual organization

of the stimulus representation and the effects of stimulus

familiarity on information processing. In Experiment 1, an
analysis of the types of report errors made during
tachistoscopic 'identification' was conducted to test whether

the processing deficit in schizophrenia is at the preattentive
or the attentional processing level. In Experiment 2,
perceptual segregation by colour was investigated in a visual
search task to test the hypothesis that schizophrenics do not
conduct preattentive analysis (Cox & Leventhal, 1978; Place &
Gilmore, 1980; Wells & Leventhal, 1984). In Experiment 3,
target-noise discriminability was varied to further test the
preattentive-deficit hypothesis. Experiment 4 re-assessed the

two processing 1levels concentrating its inquiry on whether

there 1is an attentional deficit in schizophrenics. The task,
in this case, was to judge whether two simultaneously
presented objects were the 'same’ or 'different!' under

conditions which stressed the different levels of processing.
In addition to investigating the processing levels, Experiment
4 inquired into whether schizophrenics can wutilise stimulus
familiarity to facilitate processing, as normal controls have
been found to do (e.g., LaBerge, 1973). Experiment 5 followed

up the issue of stimulus familiarity using a distraction
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paradigm. In this case it was thought that familiar or
'organized' distractors would interfere with the performance
of controls more severely than schizophrenics if

schizophrenics did not process the distractors normally.

By and large, the present Experiments have found little
evidence that any specific lével of visual-information
processing is abnormal in schizophrenia. The results were not
fully consistent with either the preattentive or attentional
deficit hypotheses. There was some suggestion that
preattentive processing was impaired (esp. in Experiments 1, 2
& 5) but this hypothesis could not explain other results in
the study. With regard to the attentional-deficit hypothesis,
the bulk of the present results suggested that processing by
focal attention was normal in the present sample of
schizophrenics. In view of these results the main evidence for
the preattentive- and attentional- deficit hypotheses is re-
evaluated in Chapter 8. It was concluded that the case for the
attentional-deficit hypothesis is not supported by the
literature and by the present findings in general. However,
although most of the evidence for the preattentive-deficit
hypothesis could be re-interpreted to support the attentional-
deficit hypothesis, the resuits of the Place and Gilmore
(1980) study remained relatively unique evidence for a
preattentive—-processing deficit in schizophrenia.

Chapter 8 also reviews the findings with respect to the

correlation analysis carried out between the processing
variables and the clinical variables, concluding that, in
general, small sample studies like the present are incapable

of answering the complex question of whether any particular
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symptom and sign or dimension of schizophrenia is related to
poor performance in information-processing tasks. The analysis
also indicated that some of the performance deficits
demonstrated in the present series of Experiments could well
have been due to the effects of medication on information-
processing. (On the other hand, performance was found to be
positively correlated with medication level in Experiment 1).
Chapter 8 also makes recommendations for future
experimentation in wvisual perception in schizophrenia,

pointing out the need to make the logical 'link' between the

phenomenology of visual perception in schizophrenia and
information-processing variables. This approach can lead to
the selection of relevant control groups based on the

phenomenon wunder investigation and this can have the added
advantage of reducing the uncontrolled variables which are
abundant 1in typical schizophrenia research. Other directions

for further research are also discussed in the Chapter.
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CHAPTER 1. AN OVERVIEW OF SCHIZOPHRENIA

1.1 The diagnostic concept of schizophrenia

From its inception, the concept of schizophrenia has
referred to a number of apparently different psychiatric
disturbances that were grouped together on the basis of an
early onset and poor outcome or deteriorating course.
Kraepelin's concept of 'dementia praecox' included previously
defined‘conditions of 'hebephrenia' and 'catatonia' along with
two newly defined syndromes -'paranoid disorder' ahd ‘dementia
simplex' (Braceland, 1956; Jablensky, 1986; Klein, Gittelman,
Quitkin & Rifflin, 1980; Stromgren, 1982). Kraepelin's
description of symptoms associated with these conditions is
summarised in Figure 1.1.

Bleuler's (1950; Freyhan, 1958; Raskin, 1975) concept of
schizophrenia also included a number of disorders whose

aetiology was thought to be variable:

“Under the term dementia praecox or
schizophrenia we thus subsume a group of
diseases which can be clearly distinguished from
all other types of diseases in Kraepelin's
system. They have many common symptoms and
similar prognoses. Nevertheless, their clinical
pictures may be extremely varied. " {Bleuler,

1950, p. 4).

Bleuler distinguished between fundamental symptoms and
accessory symptoms of schizophrenia. Fundamental symptoms were
expected in every case of schizophrenia and included: The 1loss
of associative <connectivity; affective disorder (loss of
affective depth, presence of moodiness or inappropriate
affect); ambivalence (of affect, will, and intellect); autism
(e.g. a preoccupation with phantasy to the exclusion of

reality). Accessory symptoms, which included hallucinations,



FIGURE 1.1; Kraepelin's description of symptoms for 'dementia
praecox’ (compiled from Braceland, 1956; Klein et al.,
1980; Kraepelin 1920; Manschreck, 1983).

RESENT EMENTIA PRAE

lack of insight and judgement

hallucinations

incoherent thinking and speech

incoherent affect and actions
misinterpretations of sensation

attachment of peculiar meanings to sensations
inappropriate mood

poor concentration

decrease in attention to the external world

a reduction in volition and goal directedness

motor disturbances (e.g. catatonic exitement)

ABSENT IN DEMENTIA PRAECOX

impaired perception and memory

clouded consciousness




delusions, lapses in memory, poverty of ideas, and
language disturbances ('word salad', neologisms,
agrammatisms and the condensation of words), were regarded as

common in conditions other than schizophrenia and were of
lesser diagnostic value. Additionally, accessory symptoms, in
contrast to the fundamental symptoms, were thought be present
periodically or not at all once the disorder had developed.

Bleuler brought to the concept a further distinction,
that of primary and secondary symptoms. This distinction
referred to the aetiology of symptoms while by comparison, the
fundamental-accessory distinction referred to the description
of the disorder. Primary symptoms were regarded as expressions
of a disease process while secondary symptoms were thought to
reflect behavioural adaptations to the primaryA symptoms
(Berner, 1980; Raskin, 1975).

Schneider (1957) posed two main criticisms of Bleuler's
classification. First, fundamental symptoms which were

regarded as central to diagnostic decisions were not

in order to be recognized with confidence,
they [fundamental symptoms] must 'have attained
a certain degree of severity'. This means,
however, that they are not 'present at all times
and in every case', as Bleuler himself expressly
concedes." (Schneider, 1957, p. 41).

Secondly, Schneider <criticised Bleuler on the grounds
that there was no correspondence between fundamental symptoms
and primary symptoms on the one hand, and, accessory and
secondary symptoms on the other. That is, fundamental symptoms

were not, as Schneider expected, more or less the same as

primary symptoms:



"0f the basic symptoms, only disturbed
association counts as primary, and even then
there are reservations: disturbed affect,
ambivalence, autism are not primary but
secondary symptoms, disturbed affect being
listed as provisional. This and much more is
inconsistent, illogical, and unsystematic."

(Schneider, 1957, p. 42).

Schneider's rejection of Bleuler's <classification led
him to adopt an approach which relied solely on the
description of the most common symptoms of the disorder; he
avoided theoretical inferences between the symptoms and
aetiology (Deutsch & Davis, 1983; Hoenig, 1982). Schneider
identified 'first rank' symptoms as those that were the most
diagnostically conclusive of schizophrenia in the absence of
evidence of any organic impairment. ‘Second rank' symptoms
were regarded as merely suggestive of schizophrenia (Berner,
1980; Deutsch & Davis, 1983; Mellor, 1970). 'First rank'
symptoms included: the patient hears his thoughts aloud; the
voices comment on the patient's actions; the wvoices are
arguing or discussing the patient; the hallucination of
influences on the body ('somatic passivity'); delusional
interpretation of information; the experience that one's
thoughts are interfered with or withdrawn by external
influences; the experience that thoughts are inserted bby
external forces; the experience that one's thoughts are
transmitted to others and can influence others' behaviour; and
experiences that affect, impulses, and motor activity are
'made’ for the patient by external forces (Deutsch & Davis,
1983; Fenton, Mosher & Matthews, 1981; Hoenig, 1982; Klein et
al., 1980; Mellor, 1970).

More recently diagnostic criteria for schizophrenia have

reflected a trend towards increasing the reliability of the



diagnosis (although whether the signs and symptoms validly
refer to a single disease process remains an issue). In this
respect the World Health Organization (1973) sponsored the
International Pilot Study of Schizophrenia. A sample total of
1,121 psychiatric patients was interviewed using the Present
State Examination (Wing, Cooper & Sartorius, 1974). Patients
were interviewed in nine different countries by local
psychiatrists and were assigned clinical diagnoses based on
the International Classification of Diseases. Using half of
the initial cohort data, twelve symptoms were found to
identify the patients who were diagnosed schizophrenic
(Bartko, Carpenter & Strauss, 1981; Carpenter, Strauss &
Bartko, 1973, 1974). These 'flexible' symptoms were:
restricted affect, poor insight, hearing thoughts aloud, poor
rapport with the interviewer, widespread delusions, incoherent
speech, unreliable information during the interview, bizarre
delusions, nihilistic delusions, absence of early waking,
absence of depressed appearance, absence of elation.

The 'flexible' symptoms were applied to the rest of the
cohort and the results indicated that 91 percent of clinically
diagnosed schizophrenics exhibited four or more symptoms but
so did 38 percent of other diagnoses. When the cut-off was
specified at eight or more symptoms, 20 percent of clinically
diagnosed schizophrenics were selected but no other diagnoses
could be confused with schizophrenia. Generally a cut-off of
six or more 'flexible' symptoms is acceptable as this includes
63 percent of clinically diagnosed schizophrenics and six
percent of other disorders.

Fenton et al. (1981) pointed out, most of the

classification systems have concentrated on a cross-sectional
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FIGURE 1.2: DSM IIl criteria for the diagnosis of schizophrenia
(adapted from the DSM 111, American Psychiatric
Association, 1980).

DIAGNOSTIC CRITERIA FOR A SCHIZOPHRENIC DISORDER

A. At least one of the following during a phase of the illness:

1. bizarre delusions, such as delusions of being controlled, thought
withdrawal, thought insertion, thought broadcasting

2. somatic, grandiose, religious, nihilistic, or other delusions without
persecutory or jealous ideation '

3. delusions with persecutory or jealous content if accompanied by
hallucinations of any type

4. auditory hallucinations in which either a voice keeps up a running
commentary on the individual's behaviour or thoughts, or two or more
voices converse with each other

5. auditory hallucinations on several occasions with content of more than
one or two words, having no apparent relation to depression or elation

6. incoherence, marked loosening of associations, markedly illogical
thinking, or marked poverty of content of speech if associated with at
least one of the following:

a. blunted, flat, or inappropriate affect
b. delusions or hallucinations
c. catatonic or other grossly disorganised behaviour

B. Deterioration from a previous level of functioning in work, social
relations and self-care.

C. Duration: Continuous signs of the illness for 6 months with a period
which includes symptoms from A (above), with or without a prodromal or
residual phase (see below)

D. Absence of the full depressive or manic syndrome or this developed after
the other psychotic symptoms, or was relatively brief in comparison to the
other psychotic symptoms

E. Onset before the age of 45

F. No evidence of Organic Mental Disorder or Mental Retardation

RODR L I L

social isolation or withdrawal

impairment in vocational functioning

peculiar behaviour (e.g. collecting garbage)

reduced personal hygiene and grooming

blunted, flat, inappropriate affect

digressive, vague, circumstantial

bizarre ideation, overvalued ideas, ideas of reference
unusual perceptual experiences (e.g. recurrent illusions)

PNoNE LN~




rather than longitudinal description of the disorder. However,
the third edition of the Diagnostic and Statistical Manual
(DSM I1I) for the classification of mental disorders has
adopted a longitudinal criterion. The DSM III criteria are
presented in Figure 1.2. These criteria were largely derived
from the Feighner Criteria (Feighner, Robins, Guze, Woodruff,
Winokur & Munoz, 1972) which take the theoretical view that
good- and poor-prognosis schizophrenias are two distinct
disease entities (Robins & Guze, 1970) and that the poor
prognosis group is, supposedly, the 'true' schizophrenia. For
this group, the disorder develops insidiously, it is present
for at least six months and includes individuals with a poor
psyvchosocial adjustment prior to the 'onset' of the illness
(Spitzer, Andreasen & Endicott, 1978).

However, according to Fenton et al. (1981) validation of
these <criteria has been somewhat tautological since the most
popular validation measure used was the prediction of outcome.
As Fenton et al. pointed out, a good association can be
expected between established chronicity and future chronicity'
in any psychiatric disorder. Moreover, in Klein's (1982)
assessment, he indicated that the Feighner Criteria and the
DSM 1III <criteria showed only low correlations with broad
measures of premorbid psychosocial adjustment. Interestingly,
the Flexible-Symptoms systenm, which does not include a
duration-of-illness requirement, tended to select more chronic
cases (even when a cut-off of only 5 symbtoms was used).

Klein (1982) compared the following systems for
diagnosing schizophrenia: Feighner Criteria; Taylor and Abrams

Criteria; DSM III; Research Diagnostic Criteria; Flexible



Symptoms; and, Schneider's First Rank Symptoms. These systems
were compared in terms of the degree to which they included
patients who were chronic, were poorly adjusted premorbidly,
or exhibited paranoid symptomatology. The results indicated no
major differences between the systems in selecting patients on
these systems on the three indices. It seems that these
systems, regardless of their inclusion of chronicity criteria,
are equivalent in their ability to select chronic, poor

psychosocially-adjusted, or paranoid patients.

1.2 Age of onset

The - onset of schizophrenia ranges between 16 and 25
vears of age (for 75 percent of diagnoses), the number of new
cases becoming rare after the age of 40 (Torrey, 1983). Age of
onset appears to differ for the sexes. Below the age of 34,
more men are diagnosed than women, while this pattern is

reversed beyond the age of 35 (Wing, 1982). This may be a

reflection of different social and vocational pressures, and
the different opportunities for the recognition of the
disorder in the sexes. On the other hand, it has been

suggested that hormone-dopamine interactions in women may
reduce their early predisposition to the illness (Loranger,
1984) or in men these may "trigger" (Lewine, 1981, p. 440) the

early onset of the disorder.

1.3 The incidence of schizophrenia
The most common measure of incidence is the number of
new cases of schizophfenia detected by a psychiatric service
within a period of time (usually one year and wusually
expressed per 1,000 of the population). Recent reviews of such

incidence figures reveal an average rate of 0.31 per 1000 with



a range of 0.17 to 0.52 (Jablensky, 1986) . These figures
reflect diagnoses from seven European countries. Haffner & an
der Heiden (1986) found an average rate of 0.30 with a range
of 0.08 to 0.69 representing figures from nine countries
including the Victorian Register in Australia (incidence of
0.16, Krupinski, 1984 personal communication to Haffner & an
der Heiden, 1986).

Data published by Krupinski, Alexander and Carson (1982)
from the Victorian registry for the years 1961 to 1973 showed
a mean rate of 0.26 with a range of 0.20 to 0.31. It is
interesting that the data indicated a reduction in the
incidence rate over this period from 0.27 to 0.20 since a
similar reduction was found in the Danish National Registry

for the years 1957 to 1972 (Weeke & Stromgren, 1978). The

reason for this effect is not clear, but may reflect an
increase in the utilization of facilities outside of
psychiatric services (Jablensky, 1986) . This is indeed

suggested by the data from the Victorian Registry which shows
a tendency for greater use of out-patient facilities and an
emphasis on less hospitalization over this period (Krupinski,

Alexander & Carson, 1982).

1.4 Long-term outcome

Comparison of outcome studies is difficult. Among other
sources of variability, studies show heterogeneity in samples
with respeét to symptoms, variable outcome criteria, variable
length of follow-up, and varying +treatment environments.
Ciompi (1984) noted that a number of factors have been found
that influence illness duration, including: personality

factors (e.g., habitual coping styles to stress); social
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influences (e.g., social stimulation, familial environment,
life events); treatment or institution related factors (e.g.,
institutional infra-structure, the system of care, treatment
expectations of those concerned); and, cultural and economic
status. These influences suggest that the traditional
association of chronicity with schizophrenia might be
misleading (see also, Barham, 1984).

Nevertheless, generalizations about outcome have been
made in the liteiruture (e.g., Stephens, 1978; Tsuang, 1982).
Generally, 25 percent of cases can be expected to recover from
psychosis without residual defect, 40 percent can be expected
to suffer from recurrent psychotic episodes with residual
disabilities 1in social and vocational spheres, and the rest
can be expected to remain psychotic indefinitely (Quality

Assurance Project, 1984).

1.5 The diasthesis-stress model

The data concerning schizophrenic illness are best
accommodated by the diasthesis-stress model of psychopathology
(e.g. Ciompi, 1984; Davison & Neale, 1978; Nuercherlein,
1986; Nuercherlein & Dawson, 1984). According to this view,
schizophrenics exhibit a predisposition to psychosis but its
development is influenced by a stressful environment. There is
substantial support for the notion of a genetic predisposition
to the disorder although mechanisms of inheritance are as yet
obscure (e.g. Baron, 1986; Gottesman & Shields, 1982; McGue,
Gottesman, & Rao, 1986; Rainer, 1982). On the ‘environment'
side of the diasthesis-stress equation, the work on the
expression of emotion in families of schizophrenics (Tarrier,

Vaughn, Lader, & Leff, 1979; Vaughn & Leff, 1976) suggests an



FIGURE 1.3:

Stages in the development of psychosis (adapted from,
Docherty et al., 1978).
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OVEREXTENSION

experience of being overwhelmed,

experience of the need think faster to keep up
with events,

feelings of overstimulation, persistent
decreasing efficiency and distractability
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limitation in scope of thought,

boredom, apathy, listlessness,

social withdrawal, reduced activity,
obsessional, phobic symptoms, somatic
complaints, feelings of hopelessness,
dissatisfaction, loneliness and dependency

DISINHIBITION

impulsive actions, uncharacteristic,
risk taking, sexual promiscuity, rage
attacks, unrestricted spending,
dissociative phenomena, mood elevation,
ideas of reference,

repressed material becomes conscious

PSYCHOTIC DISORGANIZATION
PART_ i Destructuri £ 1l
I 1 n :
loss of figure/ground  relationships,
percepts assembled with concious effort,
ideas of reference now prevalent,
speech disorganization,
comprehension of external stimulation
is difficult
loss of self identity,
loss of sense of self connectedness,
actions are disconnected, intrusions
of ‘primitive’ sexual and aggressive images
into conciousness
severe anxiety, panic, hallucinations

complete loss of self control,
catatonia may appear

PSYCHOTIC RESOLUTION

decreased anxiety, increased organization,
development of delusional belief system,
denial of unpleasant affect,

denial of responsibility
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effect of 'specific' stressors. On the other hand, as
suggested by Ciompi (1984, see also, Frith, 1979), non-
specific stressors may have an adverse influence on
schizophrenics because of their generalised intolerance to
high levels of stimulation.

For Ciompi the concept of diasthesis included more than
genetic constitution. He summarised much of the evidence on

the aetiology of the disorder by stating that genetically

determined constitutional abnormalities, prenatal and
perinatal cerebral damage, early disturbance of the mother-
child relationship, ambiguous and contradictory familial

patterns of communication and situational social and cultural
influences, all play a role in shaping a person toward
vulnerability. Ciompi identified this vulnerability as a
"deficiency in information processing" and particularly, as an
"abnormally low ‘'channel-capacity'..[in the].. information
processing system" (1984, p. 638). These ideas have been
expressed previously by others (e.g. Gjerde, 1983; Knight &
Russell, 1978; Yates, 1966). Accordingly, psychotic symptoms
can be seen as an overwhelming of a vulnerable

information-processing system (Ciompi, 1984).

1.6 The development of psychosis

The course of psychosis was summarised from the
literature into a five-stage model by Docherty, Kammen, Siris
and Marder (1978). Their summary is presented in Figure 1.3.
In agreement with Ciompi (1984) Docherty et al. speculated
that the "progressive disturbance of psychotic decompensation
reflects the levels of breakdown seen with progressive

information overload" (Docherty et al., 1978, p. 425).



1.7 Chapter Summary

Schizophrenia is a concept that refers to a number of
diverse disorders in behaviour having in common a severe
deterioration of personality. It is characterised by periods
of psychosis with experiences of hallucinations, delusions,
thought disorder, and emotional disorganization. The course of
schizophrenia is variable but not uncommonly it is
characterised by long- term psychosocial disability.
Schizophrenia is best described by the general model of the
interaction between two factors: vulnerability to psychosis
and stressful environment. Vulnerability may have both
psychosocial and biological aetiologies, and while there
is some evidence for the action of specific stressors in
the expression of psychotic behaviour, the more common opinion
in the literature (e.g. Callaway & Naghi, 1982; Frith, 1979;
Ciompi, 1984; Gjerde, 1983; Knight & Russell, 1978) is that
schizophrenics are vulnerable to information ‘overload'.
Information 'overload' seems to be linked to psychosis by some
theorists (e.g., Docherty, et al., 1978) while others (e.g.,
Ciompi, 1984) regard it as an endurable characteristic of

schizophrenics.
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CHAPTER 2. VISUAL PROCESSING DISORDER IN SCHIZOPHRENIA
2.1 Historical note

The present work is concerned with visual perception in
schizophrenia and with the question as to whether specific
processes within perception are abnormal. Contrary to this
view, the various disturbances in perception, which will be
reported below, were not featured in the diagnostic
descriptions of schizophrenia by Kraepelin and Bleuler.
According to Weckowycz and Blewett (1959) Kraepelin's
conclusions that there are no perceptual disturbances 1in
'dementia praecox' were based on Wundt's concept of perception
which considered the study of perception to be concerned,
essentia{ly, with the study of sensory phenomena and with the
measurement of thresholds.

In Wundt's system phenomena involving complex
interpretation of stimulation and those to do with the
processing of meaning, were classified as "apperception".
Following the measurement of sensory thresholds in 'dementia
praecox' by Wundt's methods, Kraepelin concluded that
perceptual processes were preserved in the disorder. Bleuler
reinforced this view by providing among the descriptors of
schizophrenia the term ‘'clear sensorium'. Accordingly,
research interest in perceptual phenomena waned, and attention
was turned to emotional factors associated with schizophrenia.
Interest in perception was rekindled, however, by the advent
of the Gestalt school which conceived perception as integrated
with other aspects of human behaviour (e.g. needs, drives,

emotions, etc.).
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2.2 Visual distortions in schizophrenia

Disordered processing of visual information is suggested
by the experiential reports of schizophrenic patients. For
example, McGhie and Chapman (1961) noted disturbances of the
ability to limit attention to a subset of the stimulus field,
in the reports of schizophrenics. These patients experienced
an interruption in the stream of thought as a result of
detecting irrelevant environmental events:

"If I am talking to someone they only need to

cross their legs or scratch their heads and I am

distracted and forget what I am saying"
(McGhie & Chapman, 1961, p. 104);

and,
"I can't concentrate on television because 1
can't watch the screen and listen to what is
being said at the same time. I can't seem to

take in two things 1like this at the same time
especially when one of <them means watching and
the other listening. On the other hand I seem to
be always taking in too much at the one time and
then I can't handle it and can't make sense of
it."

(McGhie & Chapman, 1961, p. 105).

Other patients reported more severe problems such as the
need to concentrate in order to visualise the stimulus field

coherently:

"Everything is in bits. You put the picture up
bit by bit into your head. It's like a
photograph that's torn in bits and put together
again. You have to absorb it again. If you move
it's frightening. The ©picture you had in your
head is still there but it's broken up. 1f I
move there's a new picture that I have to put
together again."”

(McGhie & Chapman, 1961, p.106).

Chapman (1966) reported similar experiences:
"I have to put things together in my head. If I
look at at my watch I see the watch, watchstrap,

face, hands and so on. I have to put them
together to get it into one piece." (p. 229)
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As early as 1941 Arieti noted similar problems in the
'severely regressed' patients (Arieti, 1974). He reported that
the perceptual fragmentation of objects to their parts, which
he termed "primary awholism" (1974, p. 283), becomes more
prominent as the severity of psychosis increases. As an
explanation Arieti presented the following account. First, he
distinguished between primary and secondary perceptual
processes, suggesting that primary processes are rapid and
usually outside the observer's consciousness while secondary
processes are conscious. Primary processes are involved in
deriving the perceptual representation of parts of objects
which are then integrated by the secondary process. He went on
to state that,

"what appears to us to be  normal perception,

involving wholes, is only the ultimate stage of

a complicated mechanism. This microgenic

mechanism occurs in the normal subject in a

fraction of a second, and the subject is aware

only of the terminal stage, that is, when he

perceives wholes as wholes...[In schizophrenial

perception becomes arrested at one of the
pregestaltic stages."
(Arieti, 1974, p. 283).

Apart from these reports, which seem to suggest failures
to select and integrate information into meaningful events,
Freedman (1974) reported changes in the sensitivity to sensory

input. There are, for example, accounts of enhanced

sensitivity:

"...my eyes became markedly oversensitive to
light. Ordinary colors appeared to be much too
bright and sunlight appeared dazzling in

intensity. When this happened ordinary reading
became impossible."

(Freedman, 1974, p. 101).

On the other hand, Chapman (1966; also, Freedman, 1974)
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recorded experiences of muted sensory awareness - an

experience that all sensation is dimmed or dulled. Other
patients reported that background stimuli became as
perceptually salient as foreground stimuli - figure and ground
resolution was diminished. Reports in Chapman's paper alluded

to visual distortions involving shape and depth information:

"I was sitting listening to another person and
suddenly the other person became smaller and
then larger and then he seemed to get smaller
again...Last week I was with a girl and suddenly
she seemed to get bigger, and bigger, like a
monster coming nearer and nearer. The situation
becomes threatening and I shrink back and back."
(Chapman, 1966, p. 229);

and,

"l see things flat. Whenever there is a sudden

change I see things flat. That's why I'm

reluctant to go foward...There is no depth, but

if I take time to look at things I can pick out

the pieces like a jigsaw puzzle. Moving is like

a motion picture. If you move the picture in

front of you changes. The rate of change in the

picture depends on the speed of walking. If you

run you receive signals at a faster rate. The

picture I see is literally made up of hundreds

of pieces. Until I see into things I don't know

what distance they are away."

(Chapman, 1966, p. 230).

In addition to recording such experiences early in the

course of the disorder, Chapman noted the association of

'visual disturbances' with poor clinical outcome.

More recently, Phillipson and Harris (1985), wusing
survey methodology, investigated the frequency of various
visual illusions and distortions in schizophrenics. These
visual disturbances included changes in the perception of
colour, motion, brightness contrast, depth, size, shape and
tilt. Data from schizophrenics were compared with non-

psychiatric, non-neurological patients who attended accident
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and emergency wards. As expected, schizophrenics reported more
visual distortions than controls and, whereas controls tended
to report singular kinds of distortions, schizophrenics
reported multiple types of disturbances (e.g. brightness and
colour and tilt disturbances). Among the various distortions
investigated, disturbances in brightness contrast were most
often reported by schizophrenics.

Within the schizophfenic group, 52 percent of patients
reported that visual disturbances occurred prior to their
seeing a doctor about their psychosis, supporting Chapman's
observations. Noteworthy is the finding that the majority of
patients reporting disturbances concerning colour, motion
and brightness also reported that these were reduced by
medication. Curioﬁsly, this was not the case for disturbances
of depth, size, and tilt perception. Finally, visual

hallucinations were reported more often by schizophrenics who

reported other visual disturbances, compared with those who
did not, suggesting a common process for the two symptoms.
However, 40 percent of patients who reported visual

hallucinations did not report visual distortions. Phillipson
and Harris speculated that the discrepancy among the patients
might be due to the 1less observant patients reporting
hallucinations and ignoring visual distortions.

In summary, the 1literature on the experiences of
schizophrenics indicates that these patients are susceptible
to disturbances in the coding of wvisual information. The
visual disturbances can appear early in the course of the
disorder and seem to vbe most prominent among those patients
who tend to have deteriorating clinical courses. According to

the patients' reports these experiences are summarised as an
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inability to select a subset of the total stimulus field, an
inability to integrate the objects of perception into

meaningful events, a breakdown in the rules for the resolution

of figure and ground, an oversensitivity or a heightened
awareness of sensory input, a dulling of sensory input, a
failure to appreciate depth, shape, tilt, and motion
correctly, and a disorder in the perception of brightness
contrast.

2.3 Experimental evidence for visual-processing disturbance:

Experiments using general measures of processing
Two types of experimental study will be reviewed in this

section whose results are consistent with the phenomenological

descriptions mentioned above. Findings in these "studies,
however, are .- inconclusive regarding what information-
processing mechanisms are responsible for the deficient
performances of schizophrenics. (The survey of studies more

pertinent to this issue is deferred to the next Chapter.) The
first group of studies to be reviewed are those investigating
size and distance constancies in schizophrenics suggesting
that schizophrenics fail to appreciate the relevant cues for
conducting normal judgements of size and distance. Second, are
the studies showing a number of disorders in voluntary eye-
movements, although other measures of oculomotor function seem
to be normal. Disorders of voluntary eye-movements might also
be due to less efficient stimulus processing (Cegalis &

Sweeney, 1981).

2.31 The impairment of perceptual constancies

The results of studies investigating perceptual



constancies are consistent with fhe phenomenological reports
of distorted depth and size perception presented earlier.
Weckowycz (1957) for example, showed that chronic
schizophrenics tended to make 'underconstancy' judgements when
they were asked to match the height of a 'proximal' rod to a
‘distal’ rod as the experimenter manipulated the distance of
the distal rod. ('Underconstancy' is a consistent error of
underestimating the size of the distal rod.) 'Underconstancy'
judgements were then shown to be related to reduced ability
for abstréct conceptualization (Weckowycz & Blewetf. 1959) as
is common among psychotic schizophrenics (Payne, 1960).
Previously, Holway and Boring (1941) had shown that size
'underconstancy' in normal subjects is eliminated by cues for

distance. The judgement of size requires the availability of

cues for distance which include, linear and texture
perspective, convergence, accommodation, binocular disparity
and head-movement parallax (for summaries see, Kaufman, 1974;

Kaufman & Rock, 1962; Neisser, 1968). Consonant with the size-
distance relation Weckowycz, Sommer and Hall (1958)
demonstrated that chronic schizophrenics made abnormal
judgements of the distance between two objects as these
receded from the observer. Judgements of schizophrenics again
tended to underestimate the actual distance between the two
objects. Weckowycz et al. (1958) concluded from this that
schizophrenics "live in a flatter world" (p. 1180) . than
comparative groups and that the relative absence of depth
perception might underly some of the phenomenological reports
of schizophrenics (such as those mentioned above).

A spate of studies followed these early investigations.

Price and Eriksen (1966), in reviewing the literature, noted



that studies comparing schizophrenics to normals can be about
equally divided amongst the three possible findings:
schizophrenics make 'underconstancy' judgements; they make
'overconstancy' judgements; they are no different to controls
in their judgements. However, studies investigating subgroups
of schizophrenics and normal controls indicated a more
consistent pattern - paranoid schizophrenics tended to make
‘overconstancy' judgements while non-paranoid schiiophrenicé
made 'underconstancy' judgements (Price & Eriksen, 1966).
Price and Eriksen partially confirmed this pattern of
results. Furthermore, they attempted to discover whether the
reported differences between schizophrenic subgroups and
normal controls were due to changes in the actual sensitivity

to visual cues or whether these were due to response bias

(i.e., differences in criteria for responding in a pérticular
direction). They found that only non-paranoid schizophrenics
had diminished sensitivity to perceptual cues, compared with

controls. Moreover, a measure of response variability, despite
equal sensitivity between normals and paranoids, showed a
tendency for the latter group to make ratings of greater
confidence about size judgements.

Overall, the constancy literature suggests that chronic

non-paranoid schizophrenics are insensitive to the available

visual cues whereas paranoid schizophrenics show normal
sensitivity. Paranoid schizophrenics, are occasionally shown
to make ‘overconstancy' judgements which, other than an

exaggeration of the normal tendency for such judgements, might

also suggest a 'miscalculation' of the size-distance relation.



2.32 Comments on the explanation of constancies impairment
Early explanations of underconstancy provided by
Weckowycz and Blewett (1959) seem to be at variance with their
data. They suggested that schizophrenics are unable to select
the relevant information from the visual scene in order to
maintain normal constancy judgements. Weckowycz and Blewett

stated that for schizophrenics,

"perception is more influenced by the here and
now factors of the immediate situation and less
by the experience of the past and the
anticipation of the future...there is some
change in filtering the stimulation...The gates
are wide open, the cortex is flooded with
irrelevant information so that maintenance of

set becomes difficult. The subject cannot attend
selectively to certain cues and he interpretes
all the stimulation patterns literally because
he attends to all cues at the same time."
(Weckowycz & Blewett, 1959, pp. 930-931).
The failure to use cues provided by the visual scene is
a possibility, particulary in view of the Holway and Boring
(1941) demonstrations, but that these cues become available
through the kind of active selection process suggested by
Weckowycz and Blewett is not necessarily indicated by the
data. Indeed the kind of 'filter' breakdown they suggest is
consistent with the findings of 'overconstancy', where the
subject appears to be 'hyper-sensitive!' to distance cues.
Notably, Holway and Boring (1941) found ‘'overconstancy' in
normal subjects in unrestricted viewing conditions (e.g.,
binocular viewing, bright illumination, etc.).
The Weckowycz and Blewett explanation fits better some
of the distractibility phenomena reported earlier, as well as
the results of other early experiments which showed in

schizophrenics: an excessive susceptibility to the Muller-Lyer

illusion (Weckowycz & Witney, 1960); a relative inability to



perceive objects that are embedded as 'hidden figures'
(Weckowycz, 1960). 1In both of these examples schizophrenics
were susceptible to the effects of cues which can mislead the
subject from the correct response. In this case,
schizophrenics seemed wunable to utilise the selective
mechanism which mediates, first, the breakdown of initially
formed gestalts, and second, the subsequent perceptual
reconstitution of the stimulus based on the subject's
expectancies (Weckowycz & Blewett, 1959). (Notably, according
to this explanation preattentive processing is assumed to be
normal in schizophrenia.) 1In the constancy task however,
chronic non-paranoid schizophrenics appeared not to be
sensitive to any <cues. Alternatively they may have been
sensitive to them but the integration of size-distance
information led to a consistent miscalculation toward
underestimation. In either case, the data do not necessitate

that the 'calculation' occurs by the active selection process

suggested by Weckowycz and Blewett. Alternatively, the
calculation may involve 'hard-wired' processes as is
suggested, for example, by developmental data showing the

size-distance constancy in six to eight month o0ld infants
(Bower, 1966).

It is worthwhile noting that a number of other
criticisms have been leveled at the literature on constancies
(e.g. Chapman & Chapman, 1973; Neale & Cromwell, 1970). Neale
and Cromwell pointed out that schizophrenics might have
consistently misunderstood task instructions. It is possible
that schizophrenics who made underconstancy judgements,

contrary to controls, made their judgments based on the
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retinal size of the stimulus rather than its distal size.
Indeed, normal college students change their criteria and show
similar reduced constancy judgements as a function of
experimental instructions (for summary see, Kaufman, 1974) .
Neale and Cromwell pointed out that if task instructions are
disambiguated as when task practice is allowed there are no
constancy differences between schizophrenics and controls.
These criticisms suggest the possibility that the above
findings are an artifact of the subjects using different
criteria for their judgements. It is not clear, however, that

this is the case for all the studies mentioned.

2.33 Eye-movement disorder in schizophrenia

Between 65 and 80 percent of schizophrenics exhibit
disordered voluntary eye movements compared with six percent
in normal populations (Holzman, 1978; Lindsey, Holzman,
Haberman & Yasillo,1978). The disorder is found in about 45
percent of first-degree relatives of schizophrenics and
consequently it has been suggested as a vulnerability marker.
The data reviewed by Lindsey et al. suggest that the
disorder in smooth pursuit tracking is not an artefact of the
measurement technique or of phenothiazine medication. Nor does
it appear to be due to dysfunction at the neuromuscular level
(Holzman, 1975). Mather (1986), for example, noted that other
oculomotor responses are normal. These responses include:
oculomotor reaction time; main sequence programming for single
saccade eye—-movement; reflexive eye movements as shown by
optokinetic nystagmus (even when abnormal voluntary pursuit
movement 1is present); saccadic velocity; inter-saccadic

interval; and, as to be expected, patients showed normal



increase in double jump saccades. as the targets became more
peripheral. Tracking disturbances might underly the
distractibility and poor coding phenomena reported by
schizophrenics (Levin, 1984a; 1984b). On the other hand, they
may be secondary to the poor ability of schizophrenics to
appreciate or utilise the cues from the visual scene (Cegalis
& Sweeney, 1981).

The ability to track a moving pendulum appears to be
influenced by cognitive factors. For example, Acker and Toone
(1978) showed that normals who are given a competing task of
counting backwards from 1000 exhibited disordered pursuit
movements. Deviant eye-tracking was shown to become more
pronounced as the difficulty of the counting task was
increased. These authors demonstrated the same effect in
schizophrenics, but they cautioned that in this group the
observed deficit may have been an artifact of general
inattentiveness to the task. This was supported by the
observations that the deficit was not continuously present in
the same patient, and secondly, global behavioural measures of
restlessness were correlated with degree of tracking
impairment.

The demonstration that improvement in eye-tracking
performance of schizophrenics is rendered by increasing the
task complexity is also consistent with the involvement of
pognitive factors. Shagass, Roemer and Amadeo (1976) improved
eye-tracking performance of schizophrenics by increasing the
attentional demands of the tracking task. They did this by
requiring subjects to determine whether an oscillating target
(on a cathode ray tube) was the number six or the number

three. An improved performance was observed on this task
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compared with one where the discrimination judgement was not
requifed. Similarly, Iacono and Koenig (1983, see also,
Holzman, Levy & Proctor, 1978) asked subjects to monitor the
presence (or absence) of a dot within an oscillating circle.
Performance of both schizophrenics and controls (normals,
bipolar and unipolar affective illness patients) improved in
this task over the less demanding task.

Iacono and Koenig (1983) also noted that pursuit
performance of schizophrenics was characterised by a
greater phase lag than that of the other groups. (Phase 1lag
refers to the average number of degrees of visual angle that
the eye lags behind the target position.) The greater lag for
schizophrenics was most evident during the task that did not
require dot monitoring. Moreover, composite measures of
tracking and phase 1lag showed different patterns of
correlations with dot-discrimination performance for the
schizophrenic and control groups. For the <control groups,
these correlations were negative (see also, Iacono and Lykken
(1979) whereas they were positive for schizophrenics.
According to Iacono and Koenig, this indicates that some lag
is essential for accurate tracking but schizophrenics tend to
lag too far behind the target, compared with controls. Iacono
and Koenig suggested that the improvement in performance in
the dot-monitoring task 1is due to the greater '‘attentional'
requirement of this task. By implication, attention and the
processing subsumed under this label must be lacking when the
disordered tracking is present (consistent with Acker &
Toone's analysis).

Mather and Putchat (1983) investigated a number of
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aspects of saccadic movements in schizophrenics and found that
the main differences between schizophrenics and controls were
obtained in measures which might be expected to tap the
processing of input to the oculomotor system. These measures
which were, the overshooting the target position and the
number of corrective double-jump saccades, are both sensitive
to 'certainty' in stimulus position information - i.e., during
stimulus-position wuncertainty there is more overshooting and
more double-jump saccades. Mather and Putchat presented the
tracking task either in the presence or in the absence of
stimulus background information. In contrast to controls, the
second saccade of schizophrenics was found to be much bigger
in the absence of background than in its presence. This
suggested a greater reliance on background information by the
schizophrenic group for predicting target position (Mather &
Putchat, 1983). Moreover, in the background-absent condition,
the first saccade of double saccadic movement showed much
larger variations in schizophrenics than in normals. This was
less the <case for the second saccade, suggesting that
schizophrenicé were compensating for an initial deficit in
target position information by updating this during the first
saccadic movement (Mather & Putchat, 1983).

The hypothesis that poor coding of the stimulus might
underly eye-movement disorder is further supported by the
studies of Cegalis and associates. Cegalis, Leen and Solomon
(1977) measured eye-movement latency and made concurrent
measurements of stimulus discrimination as the stimuli were
presented to the perlphery of the visual field. Subjects were
asked to report whether displays contained 4 or 5 dots.

Multiple dots were presented at a variety of angles from
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the central fixation, either to its 1left or to its right
while report order remained constant from left to right. Acute
and chronic schizophrenics were compared with normal controls.
The results showed that, as stimulus eccentricity was
increased, acute schizophrenics remained accurate in
discrimination up to an eccentricity of 47 degrees.
Performance of normals deteriorated well before this value;
they were accurate only up to 25 degrees. Chronic
schizophrenics had an even more limited field of
discrimination since their performance fell away after only 12
degrees of eccentricity.

In the analysis of eye-movement latency Cegalis et al.
expected that those who were capable of the broadest
apprehension of the display would not need to shift their eyes
as rapidly as the other subjects, since they would already
have processed a substantial portion of the second stimulus.
That |is, if the breadth of scanning 1is wide enough to
encompass the right-sided stimulus during the processing of
the left-sided stimulus, then the latency of eye movements to
the right stimulus would be prolonged. The assumption leads to
the expectation that as the stimuli are shown more
peripherally the latency of eye movements for all groups ought
to decrease. Indeed this was found for normal subjects but
this was not the case in the schizophrenic groups. In contrast
to controls both schizophrenic groups showed fast 1left to
right eye movements which did not relate to the eccentricity
of the stimuli. Such decreased scanning latency would be
expected for the chronic group but it is difficult to see why

acute schizophrenics, who were capable of detecting
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information better than normals, persisted in short-latency
eye movements. One explanation, suggested by Cegalis et al.,
is that the mechanisms which regulate +the allocation of
attention have, in schizophrenia, become 'desynchronised' with
those mechanisms which function to select and encode stimuli.

The study of Cegalis and Tegmeyer (1980) further
suggests stimulus encoding deficiency in chronic
schizophrenics. Cegalis and Tegmeyer varied the discrimination
difficulty of stimuli: low confusion stimuli consisted of two
columns of two or three dots while high confusion stimuli
contained four or five dots. The results indicated that with
low-confusion stimuli dot discrimination of the acute
schizophrenics was evident at eccentricities of wup to 25
degrees. No other group could match this performance. When
high-confusion stimuli were used, chronic schizophrenics were
unable to perform accurately beyond only two degrees. The
performance of 'neurotics' remained accurate at 12 degrees
of eccentricity. Notably, both groups of schizophrenics
narrowed their field of selection and encoding as a function
of discrimination difficulty.

Together, these two experiments suggest that the
voluntary tracking behaviour of schizophrenics, and
particularly of chronics, might be abnormal due to underlying
problems in stimulus encoding. Chronic schizophrenics, who
are incapable of accurate discrimination, tend to limit their
field of encoding to small visual angles in comparison with
other groups. Recently, Kojima et al.,(1986) reported reduced
breadth of scanning and longer fixation times in chronic
schizophrenics viewing a 'static' display suggesting that the

scanning abnormality is not necessarily due to pursuit itself.



Most of their measures also indicated similar scanning between
chronic schizophrenics and amphetamine psychotics but the
latter group was able to alter scanning strategy (toward
normal 'broad' scanning) as a function of task instructions.
Chronic schizophrenics were less flexible.

Returning to the Cegalis et al. studies, acute
schizophrenics seemed insensitive +to the variations in
eccentricity and their better ability to discriminate in the
periphery did not seem to modify their scanning latency. They
were, however, sensitive to the manipulation in discrimination
difficulty as can be seen in the narrowing of their field of
scanning. This does not support the notion that attentional
scanning is unresponsive to stimulus encoding, as suggested by
Cegalis et al., (1977), but it does suggest that eye-movement
control itself is disordered in acute schizophrenics.

In summary, the finding that schizophrenics show

abnormalities 1in visual tracking behaviour seems to be robust

and does not appear to be due to neuromuscular level
dysfunction. In acute schizophrenics there appears to be a
dissociation of encoding and eye-movement control, while in

chronic schizophrenics object position information appears to
be encoded poorly. The latter deficit may be a more general
one of reduced figural synthesis. Consistent with this view,
Cegalis and Sweeney (1981) noted that the addition of the
attention-demanding task to the simple tracking- task might
reduce eye-movement disturbance by improving figural

synthesis:

" it is reasonable to assume that processing
movements 1s preattentive and global with
minimal call for conscious activity and focal

attention. However, the introduction of pattern
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information may require the allocation of
resources for focal attention and pattern
recognition operations. Assuming that subjects
fixated and tracked the intermittent or
continuous presence of alphanumeric patterns,
greater allocation of focal attention and an
emphasis on processing figural information may

have heightened sensitivity to the target,

thereby enhancing the detection of velocity

differences and/or providing feedback for finer

control of eye movements." (1981, p. 158).

However, their account leaves open two possible
interpretations. It 1is unclear whether non-schizophrenics
outperfbrm schizophrenics because they are able to carry out
figural synthesis to the appropriate extent through
preattentive analysis, or, whether non-schizophrenics tend to

allocate focal attention in the 'simple' tracking task more

often than schizophrenics.

2.4 Chapter summary

In this chapter three kinds of research have been
described which compared certain general visual behéviours of
schizophrenics and controls. Phenomenological reports
suggested that there is a diversity of perceptual distortions
in schizophrenia. Reports have alluded to the notion of
disordered information processing at the level requiring
attention (e.g., reports of distractibility and the
requirement of conscious effort to overcome ‘'awholism').
Similar views of the disorder were expressed by Weckowycz and
Blewett (1959) although not all the data fitted their
explanation of a breakdown in the mechanism of active
selective attention. In their view, an<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>