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ABSTRACT
The present study attempted to find out the relationship between positive and negative clinical symptoms and
various attentional task impairment in a group of schizophrenic patients.
METHODS: Fifty schizophrenic patients were assessed using the Positive and Negative Syndrome Scale
(PANSS) by a trained psychiatrist (TKA) who was blind to attentional test measures and two groups, each of 25
positive symptom and 25 negative symptom schizophrenic patients, were formed. On these 50 patients with
schizophrenia and 15 normal control groups, various attentional test measures were applied by a clinical
psychologist (SS) who remained blind to the PANSS score.
RESULTS: It was found that schizophrenic patients were deficient in performing simple auditory and visual
attentional tasks in comparison to normal subjects. The results of this study are inconsistent with the assumption
that deficits in attention are uniquely associated with negative symptoms. The findings clearly support the
hypothesis of a relationship between type of attentional processing and “dimensions” of schizophrenic
symptomatology. The positive symptoms patients seem to be associated with attentional dysfunction especially
selective attention and short term recall, whereas negative symptoms patients seem to be associated with different
types of attentional deficits, e.g., sustained attention and visual attention.
CONCLUSIONS: The findings of our study are consistent with the existing literature that schizophrenic patients
in general perform poorly on various measures of attentional tasks. Positive and negative symptoms
schizophrenics have some correlation with distinct attentional deficits.
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INTRODUCTION
Attentional impairment has been noted in schizophrenic
patients since the early description of the disorder.1,2 McGhie
and Chapman in 1961 proposed that an attentional deficit
constitute the core symptom of schizophrenia.3 Attentional
impairments noted in schizophrenic patients include deficits
in the ability in selectively attending to relevant information
while ignoring unimportant information (selective attention),
the ability to sustain concentration in continuous effort
demanding situations (sustained attention) and reduction in
the speed of perceptual and cognitive processing, including
reduced reaction time.
Attentional deficits have been consistently found in
schizophrenic patients; both during the overt psychotic states3,4
and while in remission5. Moreover attentional deficit is often
considered as a 'marker' of vulnerability of schizophrenia
because it also appears in children at high risk for the
disorder6,7 and in patients who are in remission5.
Early studies on attention in schizophrenia focused on reaction
time. Studies by Huston and colleagues in 1937 revealed that
schizophrenic patients reacted more slowly than normal
subjects to simple stimuli.8 The attentional paradigm that has
been studied most frequently in schizophrenia is the
continuous performance test (CPT). Schizophrenics have
been reported to be impaired relative to normal on variety of
CPT Paradigms.9
But a review of literature on attention in schizophrenia reveals
that attentional impairment may not be characteristic of all
patients. Data available from different studies indicate that
variables such as medication status, clinical state and the stage
of illness can also influence the degree to which attentional
distraction occur in patients with schizophrenia.10
The investigation of attentional performance in subgroups of
schizophrenic patients is particularly relevant to the recently
proposed sub-typing system differentiating positive from
negative symptoms.11-14 So far, few studies have looked
directly at the relationship between positive and negative
symptom and attentional performance. Johnstone et al.
administered a digit span task to schizophrenics and found that
negative symptom patients showed deficits on the backward,
but not the forward, condition.15
Cornblatt et al. in 1985 suggested that positive symptoms are
associated specifically with distractibility; whereas negative
symptoms were related only to more complex cognitive
deficit.16 Similarly, Neuchterlein (1986) has reported that
signal discrimination deficits on CPT and the FCSA were
consistently related negative symptoms in subject with recent

onset of schizophrenia.17 A number of significant correlations
have been found between the SANS composite score and the
pertaining attentional impairment item. Other researchers also
found the positive correlation between negative symptoms
score and attentional impairment.18,19 Roitman et al. (1997)
indicated that neurocognitive markers of vulnerability to
schizophrenia are associated with negative rather than positive
symptoms.20
However there are reports to the contrary. Allen in 1982 found
no evidence of attentional impairment in negative symptom
schizophrenics relative to other patients.21 Obiols et al. (1987)
also assessed negative symptoms and neuropsychological
performance in chronic schizophrenic patents, and reported
that negative component was not linked with
neuropsychological deterioration although negative
symptomatology tended to be globally associated with
cognitive impairment.22 Barbara Cornblatt and colleagues
after assessing 59 schizophrenics reported that attention
appeared to be independent of the clinical features of
schizophrenia, attentional dysfunctions did not respond to
neuroleptic medication, individuals with unusually early
adolescent onset did not differ from schizophrenic patients
with a more typical adult onset and no systematic clinical or
cognitive differences were associated with length of illness.23
Though important research works have been reported from
India in this field in the past we have very little literature on the
pattern of attentional impairment in relation to the positive and
negative symptom schizophrenia. The present study was
conceptualized with this background knowledge.
We tried to investigate the relationship between the pattern of
attentional task impairment and schizophrenic illness with a
specific emphasis on the positive and negative dichotomy. The
aim of the present study was (i) to compare the response
pattern in schizophrenics vis-à-vis normal controls on certain
attentional task measures, (ii) to evaluate the attentional
dysfunction in different sub-types of schizophrenic illness (iii)
to analyze the pattern of attentional dysfunction in the light of
positive and negative syndrome schizophrenia and (iv) to
examine the effect of the severity of illness on the attentional
functioning of schizophrenics.
METHODOLOGY
The study was conducted at the Central Institute of Psychiatry,
Kanke, Ranchi, in the state of Jharkhand, India. Study sample
comprised fifty inpatient schizophrenics, diagnosed according
to the ICD-10 and fulfilling our inclusion and the exclusion
criteria. Inclusion Criteria were (I) Inpatient male
schizophrenics in the age group of 18-45 years and having a
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minimum education up to 8th standard. Exclusion criteria were
evidence of organicity either from history or clinical
examination, any comorbid major psychiatric disorder or
mental retardation, any history of alcohol or drug dependence,
being treated with ECT in the preceding 12 months, and
patients who did not give consent to participate in the study.
Fifteen age and education matched subjects who were
unrelated to the patients and did not have any past history of
substance abuse or mental illness, were taken up as control for
the present study.
PROCEDURE
After taking the consent to participate in the study an
unstructured interview was conducted to collect personal
information about the subject with the help of relatives as well
as the subjects. A specially designed socio-demographic and
clinical data-sheet were prepared to note down patients age,
level of education, occupation, age of onset of illness, total
duration of illness, clinical diagnosis, etc.
A trained psychiatrist (TKA) rated these patients
psychopathology using PANSS rating scale. The patients were
placed in the “positive subtype”, if they had a positive
composite scale score valence and those with a negative
valence were classified as “negative subtype”. Fifty
schizophrenics were thus separated into 25 positive symptom
and 25 negative symptom schizophrenia cases. Various
attentional tests were applied by the first author (SS), who was
unaware about the positive and negative status of these
patients. The psychological test batteries were applied within
48 hours of the administration of the PANSS.
Before starting the testing the subjects were informed about
the purpose of the study and the importance of cooperation in
the study. Subjects were tested in a private room. Following
attentional tasks were given to both the patient as well as
control groups: Digit span test, Vigilance task, Letter
Cancellation Test, Digit Span with Distraction. Instruction,
administration procedure and scoring were taken from the
respective manuals. Item instructions were repeated or
paraphrased as necessary to allow the client to understand.
Data thus obtained were subjected to following statistical
analysis.
a) Descriptive Statistics: Mean, S.D. and percentage profile
of different demographic and clinical variables.
b) One-way Analysis of Variance (ANOVA): One way
ANOVA was preformed to compare performance among
positive schizophrenic patients, negative schizophrenics
and normal control subjects.

c) Post-hoc analysis (Tukey-HSD Test): For multiple
comparisons between groups post-hoc analysis with
'Tukeys Highly Significant Difference Test' (TukeyHSD) was performed. For carrying out detail statistical
analysis computer assisted statistical programme
(Statistical Package for Social Sciences SPSS Version
6.0) was used.
DESCRIPTION OF TOOLS
a) POSITIVE AND NEGATIVE SYNDROME SCALE
(PANSS)24:
The scale includes 30 items, 18 items from the Brief
Psychiatric Rating Scale (BPRS) and 12 items from
Psychopathology Rating Scale. Each item is accompanied
by a complete definition as well as detailed anchoring
criteria in a 7-point format rating from 1= absent to 7=
extreme. The PANSS includes a 7-item scale for positive
symptoms, a 7-item scale for negative symptoms and a 16item scale covering general psychopathology.
The 7 positive items include delusions, conceptual
disorganization, hallucinatory behaviour, excitement,
grandiosity, suspiciousness, persecution and hostility. The
7 negative items are blunted affect, emotional withdrawal,
poor rapport, positive/apathetic serial withdrawal,
difficulty in abstract thinking, lack of spontaneity and flow
of conversion and stereotype thinking.
The rating of the PANSS provide summary scores on the
positive scale, negative scale, general psychopathology
scale and a composite (positive minus negative) index.
The PANSS scoring can be used for typological
predominantly positive or negative syndrome.
b) ATTENTION & CONCENTRATION:
This consists of Digit Forward (DF) test and Digit
Backward (DB) test. Maximum score would be 8+8.
c) VIGILANCE TASK:
The auditory vigilance task was selected for the purpose
consisted of alphabets from English. In this test the target
letter “A” was randomly scattered with the frequency of
18 times out of 60 alphabets. Duration of the entire task
was 90 seconds, in which letters were presented at the
rate of one letter per second. Subjects were asked to tap
once when he heard the target letter “A”. For the
uniformity of presentation tape recorded device was
used. Two types of errors were noted: (i) Errors of
omission or target misses, and (ii) Errors of commission
or responses to non-targets.
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d) LETTER CANCELLATION TASK:
The letter cancellation task, which is a vigilance task of
visual modality, was selected for this purpose. It consists
of alphabets from English, in which target letter “U” was
randomly scattered with the frequency of times out of
alphabets. There was no definite time limit for this lest.
Subjects were asked to cancel “U” letter from the letter
cancellation chart as early as possible. Two types of errors
were noted: (i) Errors of omission or target misses, and (ii)
Errors of commission or responses to non-targets. Total
time taken to complete the task was also noted.
e) DIGIT SPAN TEST WITH DISTRACTION:
The digit span test with distraction was prepared by the
investigator herself. For this purpose, forward series of
digit span test of WAIS-R was taken, which consists of 3-6
digits arranged in difficulty order with alternate series. The
original series were presented in female voice as target
create distractibility the non-target digits from alternate
series were presented in male voice at the same rate. But
the non-target digits always come just after 0.5 seconds
from the target digits. For the uniformity of presentation
tape-recorded device was used.
In this task the patients were asked to repeat the digits, which
were spoken in the female voice, after the examiner had said.
The longest series repeated correctly was noted and it served
as the score obtained.

Table: 2 Clinical Scores
Positive

Negative

Schizophrenia
(N = 25)

Schizophrenia
(N = 25)

Positive
Symptoms

35.60
(5.20)

12.60
(2.94)

Negative

19.80

34.52

Symptoms

(6.97)

(5.71)

Composite

16.12

21.92

Index

(4.57)

(5.25)

Variable

Table 2 showed average positive and negative symptom
scored and the composite index score by the positive and
negative schizophrenic groups.
Table: 3 Comparison among positive schizophrenic, negative
schizophrenics and normal control group on different
attentional task measures:
Variable

Positive
Schiz.
(N = 25)

Negative
Schiz.
(N = 25)

Normal
Control
(N = 15)

F

p

Digit Span Test
DF
DB

4.20 (0.43)
3.80 (0.40)

4.56 (0.50)
2.30 (0.48)

7.12 (0.43)
6.90 (0.64)

292.0
381.9

Vigilance Task
EO
EC

5.96 (0.67)
1.88 (0.60)

5.60 (1.19)
3.48 (0.65)

0.20 (0.90)
0.08 (0.27)

251.25 0.00
382.76 0.00

0.00
0.00

RESULTS
Table: 1 Socio-demographic characteristic
Positive
Schiz.
(N = 25)

Negative
Schiz.
(N = 25)

Age
(in years)

37.20
(4.77)

37.24
(3.66)

37.21
3.97

0.005

NS?

Education
(in years)

12.00
(1.11)

11.68
(1.31)

11.80
1.29

0.422

N S

Letter Cancellation
Task
173.33 0.00
EO
7.08 (1.11)
9.96 (1.36) 0.60 (0.81)
455.59 0.00
1.68 (0.69)
EC
3.16 (0.68) 0.08 (0.27)
RT (in sec)
246.20 (16.96) 289.44 (8.28) 138.64 (22.21) 327.34 0.00

Age of onset
(in years)

22.20
(4.77)

22.24
(3.66)

-

0.051

N S

Digit Span Test
With Distraction

Total duration
of illness
(in years)

11.80
(1.58)

12.01
(1.28)

-

0.047

NS

Variable

Normal
Control
(N = 15)

F

p

Table 1 showed that there was no significant difference
between the two schizophrenic sub-types on various
demographic and clinical variables. The table also showed that
normal control group did not differ on age and education, in
respect to schizophrenic population.

3.44 (0.50)

3.56 (0.58)

6.88 (0.52)

532.10 0.00

The mean profile configuration of the Digit Span test,
Vigilance task, Letter Cancellation test, and Digit Span
Test with Distraction for the positive and negative
schizophrenics and the normal control group are presented
in the table 3. One way ANOVA was carried out amongst
these three groups to see the group difference for the each
performance measures.
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Table 4: Post-Hoc. Multiple Comparison by Tukey HSD Test.
Positive Schiz. Vs. Positive Schiz. Vs. Negative Schiz. Vs.
Control
Control

Attentional Measures Negative Schiz.
Digit Span Test
DF
DB

NS
*

*
*

*
*

Vigilance Task
EO
EC

NS
*

*
*

*
*

Letter Cancellation Test
EO
EC
RT (in sec.)

*
*
*

*
*
*

*
*
*

NS

*

*

Digit Span Test with
Distraction

the past.3,25 Walker and Harvey (1986) argued that attentional
deficit among the schizophrenics may be a manifestation of
disordered state of arousal,26 while Obiols et al. (1987) viewed
attentional impairment as closest negative symptom to the
component of defectual state.22
We found that performance of schizophrenics on digit span
test, with or without distraction, compared to normal were
poorer. A deficit in short term recall memory had been found in
number of studies of schizophrenic patients.27,28 These studies
have suggested that distraction exacerbate this deficit.

*Significant at 0.05 level
NS: Not significant
Multiple comparisons were done between the 3 groups using
Tukey-HSD test.
Results suggest that there was significant difference (>0.05)
between normal control group and positive schizophrenic,
control and negative schizophrenics on the digit span test with
or without distraction. But no statistical significance was
found while correlating between positive and negative
schizophrenics on these tests.
Statistically significant difference was found on vigilance task
(on error of omission & error of commission) between control
and positive schizophrenics, control and negative
schizophrenics as well as between positive and negative
schizophrenics.
*Significant difference was also found on the letter
cancellation test on the error of omission, error of commission
and in response time, between control and positive
schizophrenics, control and negative schizophrenics, as well
as between positive and negative schizophrenics.
DISCUSSION
The findings of the present study indicate schizophrenic
patients were deficient in performing simple auditory and
visual attentional task in comparison to normal subject.
Attentional deficits during active symptomatic phase of
schizophrenic illness have been reported by several authors in

But despite the theoretical importance, the presumed
association between negative symptom schizophrenia and
attentional impairment remains largely untested. Andreasen
found that items in the “attentional impairment” subscale of
the scale for the assessment of negative symptoms correlated
reasonably well (0.19 to 0.51) with the other negative
symptoms.11 This was taken as support for their inclusion as
part of the negative symptom cluster.
The result of this study are inconsistent with the assumption
that deficit in attention are uniquely associated with negative
symptoms. In fact, negative symptom patients showed no
significant performance deficit on the digit span test in both
condition (with and without distraction). Instead the result
suggested that positive symptoms were associated with
impairment in selective attention. The positive schizophrenics
performed worse than control group on both conditions of the
digit span, and they showed a differential impairment in the
distraction condition. Negative symptoms patients also
showed some performance deficits relative to normal subjects.
Various researchers in the past also found in their study that
positive symptoms in schizophrenics were related to
distractibility and display impaired selective attention in
comparison to negative symptom schizophrenics.16, 29
It is possible that the patients with negative symptoms are
deficient in another type of attention. In the present study the
negative symptom schizophrenics performed worse than
positive symptom schizophrenics as well as from normal
control group on digit span backward test (Table 3). Johnstone
et al. also reported, in 1978, that the patients with negative
symptom performed worse than other patients on a digital span
backward test.15
In our study, on vigilance task and letter cancellation task on
error of omission there was no significant difference found
between positive and negative symptom schizophrenics, but
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significant differences were found between normal control
group and positive as well as negative symptom
schizophrenics. However there was no significant difference
found on error of omissions on vigilance task between positive
and negative schizophrenics (Table 4). Negative symptom
schizophrenics made more error of omissions and error of
commissions on letter cancellation task in comparison to
positive symptom schizophrenics. Visual attention as
measured by continuous performance task (CPT) are proposed
as the negative symptom linked vulnerability indicators by
Addington and Addington in 1998.30 In Letter Cancellation
Test, on response time, negative symptom schizophrenics had
taken significantly more response time than positive symptom
schizophrenics and normal control group (Table 4). Green and
Walker in 1985 reported that schizophrenic patients with
negative symptoms required a significantly longer inter
stimulus interval to identify a target stimulus in a backward
masking task. These results suggest that an early stage
processing slow down may be associated with negative
symptoms.29
The findings in our study clearly support the hypothesis of a
relationship between type of attentional processing and
“dimensions” of schizophrenic symptomatology. The positive
symptoms seem to be associated with attentional dysfunction
especially selective attention and short term recall. Consistent
with previous reports of performance deficits in negativesymptom patients,15,29 the present findings suggest that there
may be different types of attentional deficits, e.g., sustained
attention and visual attention.
The findings are also consistent with previous reports
indicating negative but not positive symptoms to be related to
intellectual impairment.12,15,31 Cornblatt et al. (2003) also
reported that negative symptoms are associated with cognitive
dysfunctions of more complex nature.32
CONCLUSIONS
The findings of our study are consistent with the existing
literature that schizophrenics in general perform poorly on
various attentional task measures. The results suggest the
possibility of specific cognitive correlation of both positive
and negative symptom dimension. Our study results
confirmed the finding that selective attentional impairment is
one of the characteristics of positive symptom schizophrenics
and sustained impairment is characteristics of the negative
symptom schizophrenics. These findings are at variance with
those of Andreasen11 but are consistent with the results of few

other workers29,33. These findings of our study, also, probably
highlighted the fact that schizophrenic illness present
universally with similar clinical characteristics across the
racial or cultural boundaries.
LIMITATIONS
Only single gender, i.e., males was considered in the present
study. Secondly, Demographic variables like socio-economic
status; religion, caste etc. were not controlled, which might
have influenced the results of the present study. Thirdly, the
severity of psychopathology was not taken into consideration
in this study. Fourthly, Neuroleptic doses received by the
patients were not controlled in the present study. Finally, in
this study letter cancellation test was used as a measure of
sustained attention, whereas in similar other studies
continuous performance test was used.
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