The Neurobehavioural Evaluation in
Schizophrenics: A Comparative Study

Physiology Section

DOI: 10.7860/JCDR/2012/4396.2662

Original Article

Kamini Ramdas Ilamkar

ABSTRACT
Background: The simple reaction time task assesses the ability
of the subject to respond to an external cue and to retrieve
a reward. The reaction time provides an indirect index of the
processing capability of the central nervous system and a simple
means to the determined sensory and the motor performances,
which is a neurobehavioural evaluation. A general slowness
in the latency in the reaction time tasks and a disengagement
deficit in the visual and the hearing oriented tasks were seen in
schizophrenics.
Aims: In order to clarify the feature of the attention disorders
in schizophrenia, a simple reaction time task was given to
schizophrenics.
Methods and Materials: Schizophrenics (34 males and 20
females, n=54) and healthy controls (40 males and 21 females,
n=61) with a mean age of 35±7, who were individually matched
for gender and age, were included in the study, by using a
response analyser to evaluate the reaction time.

Statistical analysis: The performances were expressed in mean
± standard deviation of the reaction time by using the unpaired
‘t’ test.
Results and Conclusions: The schizophrenic patients performed poorer than the healthy controls, which indicated a difficulty in sustaining attention and this was statistically very highly
significant (p<0.000). The results suggested that the schizophrenics showed inattentiveness in the clinical settings and an
emotional disturbance in interpersonal situations. The increased
reaction time as compared to that in healthy controls, might be
due to the impairment of the psychomotor poverty, disorganization and reality distortion which were associated with the
deficits in the cortical neurological functions, such as planning,
coordination and sequencing of the motor acts, which showed
a greater involvement of the frontal lobe and temporal lobe dysfunction.
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INTRODUCTION
Simple Reaction Time is the time interval between the onset of
a stimulus and the initiation of aresponse under the condition
that the subject has been instructed to respond as rapidly as
possible [1]. A reaction time provides an indirect index of the
processing capability of the central nervous system and a simple
means of determining the sensorimotor performances, which is a
neurobehavioural evaluation. Simple reaction Time is considered
as a measure of the perceptual, motor and the psychomotor
speed [2]. The sensorimotor ability and coordination requires the
brain to process and synchronize the function of the interrelated
muscles. Alterations in the functions such as motor coordination,
muscle strength, and motivation serve as the indicators of the
gross alterations in the central nervous system. Such alterations
need to be assessed and taken into account when any behavioural
procedure is planned; in some cases, the results may preclude
the specific cognitive tests. The tasks in this module focus on
the overall gross motor function, the sensorimotor integration,
and the exploration [3]. Attentional deficits have been seen as
a fundamental feature of the schizophrenic psychopathology
since Bleuler, a scientist, first described these 80 years ago.
However, the impaired performance which is frequently observed
when schizophrenics perform attentional tasks, could also reflect
deficits in the motivation or the organization of the motor activity
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[4]. In schizophrenia, there is disturbance in a cortical striatal
thalamic circuit, which results in deficits in filtering and attentional
behaviour schizophrenic patients pay too much attention to
concrete stimulus characteristics. As a result, they have more
difficulty in developing an automatic and a fast reaction to varying
stimuli. This leads to problems when they have to perform on
information tasks.

AIMS & OBJECTIVES
This study was designed to evaluate the effect of the reaction time
on schizophrenics. The Simple Reaction Time was measured in
both schizophrenics and healthy controls and this was compared
their reaction times [Mean±SD] to reach any statistical difference.

MATERIALS AND METHODS
This study was conducted in the Department of Physiology, in
association with the Department of Psychiatry, Government Medical
College and Hospital Nagpur, with due permission of the ethical
committee and Head of the Department of Medicine, under whom
the Psychiatry Department is working. The Simple Reaction Time
was measured in both schizophrenics and controls after taking the
informed consents of all of them and the reaction time was noted
in the presence of their relatives . According to the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV) criteria, newly
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diagnosed schizophrenics (34 males and 20 females, n=54) and
from the random population, healthy controls (40 males and 21
females, n=61) with a mean age 35±7, who were individually
matched for gender and age were included in this study, by using
a response analyser to evaluate the reaction time.
The inclusion criteria for schizophrenics included:
1.
2.

3.

Newly diagnosed schizophrenics who gave their informed
consents and who were not on any treatment.
Any psychiatric illness or any other central nervous system
disorders that could interfere with the memory and the
psychomotor functions, except schizophrenia.
Normal hearing and vision.

The exclusion criteria for schizophrenics included:
1.

The schizophrenics who were unable to cooperate or to
understand the instructions.

The inclusion criteria for the controls included:
1.

of the individual to the visual stimulus e.g. the red coloured light.
Three readings were taken and their average was considered as
the visual reaction time for the red coloured light [6]. The same
procedure was applied for the green light. Thus, the visual reaction
times were recorded for the red and green lights separately.

OBSERVATIONS AND RESULTS
The reaction time was measured by using the following parameters:
For the auditory reaction time, a low frequency sound and a high
frequency sound were included and for the visual reaction time, a
red coloured light and a green coloured light were included [Table/
Fig-1 & 2].

Auditory
reaction
time
(secs)

Normal hearing and vision .

The exclusion criteria for the controls included:
1.

A psychiatric disorder or a first degree relative with such a
history.

Measurement of the Reaction Time
The auditory and the visual reaction times of all the subjects in the
present study were measured by using a reaction time instrument
[a response analyzer] by the Yantrashilpa System, Pune, in a quiet
room with good visibility conditions. The subjects were asked to sit
comfortably on chairs in front of the table on which the response
analyzer was placed. They were then explained about the details
and the procedure of the test. All the subjects in the study were
right handed and they responded with their right hands.
For recording the auditory reaction time, an audio mode was
switched on, the required time interval for applying the stimulus
was adjusted and then, the sound was set at a low frequency or a
high frequency as required. The display was reset to zero by using
a reset switch. The subjects were instructed to respond as soon
as he/she heard the sound, by pressing the response key with the
index finger already on it [5]. The sound stimulus was applied from
the side and the subjects responded by pressing the response key.
An auto display on the analyzer indicated the reaction time of the
individual to the auditory stimulus. Sufficient trials were given for a
proper understanding and to alleviate any fear or apprehensions,
pre-performance the education, trials and training. Three readings
for a low frequency sound were recorded and then, the average of
the three readings was considered as the auditory reaction time for
a low frequency sound [6]. The same procedure was then applied
for a high frequency sound. Thus, the auditory reaction time was
recorded for a low frequency sound and a high frequency sound
separately.
For recording the visual reaction time, the visual mode was switched
on. Then, the required colour light (i.e. red or green) was set on the
visual stimulus box. The display was set to zero by using a reset
switch. The subjects were instructed to respond as soon as he/she
saw the glow, by pressing the response key with the index finger
already on it [5]. The visual stimulus was applied from the front
side and then the subjects responded by pressing the response
key. The auto-display on the analyzer indicated the reaction time
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Controls
(Mean±SD)

Schizophrenics
(Mean±SD)
P value

Low
frequency
sound

0.170±0.011

0.388±0.187

p=0.0000

High
frequency
sound

0.166±0.007

0.381±0.187

p=0.0000

Red colour 0.198±0.014
light

0.409±0.186

p=0.0000

Green
0.202±0.013
colour light

0.412±0.185

p=0.0000

Parameters

Visual
reaction
time
(secs)

[Table/Fig-1]: Showing that mean values with standard deviation
of schizophrenics arehigher than those of controls and was
statistically very highly significant.

[Table/Fig-2]: Showing comparison and analysis between Controls
and Schizophrenics for reaction time

DISSCUSION
Marked deficits in the attention in schizophrenics suggested a
reduction in the processing capacity or a temporary disruption of
the automatic as well as the attention-demanding processes [7
-9].The significant impairment in the stimulus discrimination [10]
and the distractability [11] might be due to deficits in the cortical
neurological functions; such as the planning, coordination and
the sequencing of the motor acts. These are specifically related
to the disorganization and the psychomotor poverty syndromes
which strengthen the validity of the three syndrome concept of
schizophrenia, thus suggesting a greater involvement of the frontal
lobe functions [12,13]. The response-selection was selectively
impaired in the first onset in the patients, thus indicating a discon
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nection between the frontal and the posterior areas [14-18]. The
neurological dysfunctions in schizophrenia, which are often referred
to as ‘soft neurological signs’, appear to reflect the impairment of
the integration of the complex sensory units and the coordination
and sequencing of the motor activity [19-22]. There may be
disturbances in a central monitor system which may mediate
between the external demands (stimulus attention) and the internal
aims (willed intention) and connect both with the ongoing behaviour
(a coronary discharge or a re-afference copy of the present action)
physiologically. The central monitor is implemented as a functional
loop between the dorsolateral prefrontal cortex, the anterior
cingulated cortex, the supplementary motor area and the basal
ganglia [23]. The monoaminergic and the cholinergic systems have
independent but complementary roles in the attentional function.
These functions which are predominantly under the control of the
prefrontal cortex striatum [24], may be involved in schizophrenics
and there might also be volume reduction and an altered sulco-gyral
pattern of the orbitofrontal cortex in a first-episode schizophrenia
[25], thus suggesting an involvement of frontal lobe. Giora (1975)
had proposed that the principal dysfunction in schizophrenia
was a delay in the temporal processing of verbal information: the
possible antecedent of the symptomatology of early schizophrenia
is a disturbance in the auditory-verbal modality in information
processing [26].

CONCLUSION
Thus, the reaction time is an indirect index of the processing
capability of the central nervous system and a simple means for
determining the sensory motor association and the performance of
an individual i.e. a neurobehavioural evaluation. The quickness of
the response to an external stimulus has been a subject of extensive
research in clinical medicine, sports medicine and other skilled
works e.g. pilot, astronauts, driving etc. In today’s competitive
world, individuals can make conscious efforts to improve their
reaction time, striving for giving the best performance and as we
know, record breaking events in Guinness book. The reaction time
may also be employed to determine the effects of the therapy in
patients of schizophrenia. It may provide an adjunct to the tests for
the psychological functioning and a crucial aid to the diagnosis.
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