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Psychomotor Retardation, Attention Deficit 
and Executive Dysfunctional in Young  
Non-hospitalised Un-medicated Non-
psychotic Unipolar Depression Patients
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ABSTRACT
Background: Neuropsychological deficits have been reported in 
patients with Major Depressive Disorder (MDD) during an acute 
episode. The reaction time gives an idea about integrity and the 
processing ability of central nervous system. The simple reaction 
time task is an attention seeking task that focuses primarily 
on speed of processing (executive function). Psychomotor 
retardation (i.e., delay at the output which includes perceptual 
decision, planning, motor process) is a constant and probably 
central feature of depression.

Aims: The purpose of present study was to evaluate the 
neuropsychological functioning in young non-hospitalised un-
medicated non-psychotic unipolar depression by focusing on 
tasks related to prefrontal cortex functioning.

Materials and Methods: Newly diagnosed young antidepressant-
free, clinically depressed patients (20 males and 24 females, 
n=44) and healthy controls (24 males and 27 females, n=51) pair-
wise matched on gender, age (mean age 25±4) were included 

in this study. All patients were diagnosed with major depressive 
episode according to Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5). Both the patients and healthy 
controls performed a simple reaction time task with components 
of alerting auditory and visual orientation of attention by an 
instrument response analyzer. 

Statistical Analysis : The performances were expressed in mean 
± standard deviation of the reaction time by using the Student’s 
unpaired t-test.

Results: Patients with unipolar depression relative to controls 
were impaired on psychomotor performance and deficits in 
sustained attention remained significant.

Conclusions: These findings suggest deficits in sustained 
attention as vulnerability marker for unipolar depression. With 
further methodologically sound research, the changes in 
neuropsychological function associated with treatment response 
may provide a means of evaluating different treatment strategies 
in major depression.

INTRODUCTION
The time interval between the delivery of visual and auditory stimulus 
and motor response, is termed as the “reaction time”. It has 
physiological significance as being a non-invasive test for peripheral 
as well as central nervous system. The reaction time gives an idea 
about integrity and the processing ability of central nervous system. 
The simple reaction time task is an attention seeking task that focuses 
primarily on speed of processing (executive function). Psychomotor 
retardation (i.e., delay at the output which includes perceptual deci-
sion, planning, motor process) is a constant and probably central 
feature of depression. Widlocher and Hardy-Bayle [1] found that 
reaction time performance of depressed people was generally 
worse than that of non-depressed controls which indicates that a 
dysfunction of information processing accompanies the depression 
states would result from the impairment of all processing stages. 
Van der Molen et al., [2] proposed a 6-stage decomposition of infor- 
mation processing: 3 perceptual stages, stimulus pre-processing, 
feature analysis and stimulus identification, a central, response 
selection stage, and 2 motor stages, motor programming and 
motor adjustment. This hypothesis entails that any factor affecting 
reaction time should exhibit a longer effect in depressed than in 
non-depressed subjects thus depression impairs stimulus identifi-
cation. Both logical considerations and empirical evidence suggest 
that stimulus intensity affects stimulus pre-processing and that 
stimulus-response compatibility affects response selection. The 
term executive function defines complex cognitive processing 

requiring the co-ordination of several subprocesses to achieve 
a particular goal. Neuropsychological evidence suggests that 
executive processing is intimately connected with the intact function 
of the frontal cortices. Executive dysfunction has been associated 
with a range of disorders, and is generally attributed to structural or 
functional frontal pathology [3].

OBJECTIVES
To determine the psychomotor retardation, attention deficits and 
executive dysfunction in nonpsychotic unipolar depression.

MATERIALS AND METHODS
The study was conducted in the Department of Physiology, 
Government Medical College and Hospital, Nagpur, India, 
comprising of young newly diagnosed antidepressant-free, clinically 
depressed patients (20 males and 24 females, n=44) and healthy 
controls (24 males and 27 females, n=51) pair-wise matched 
on gender and age range (mean age 25±4). All patients were 
diagnosed with major depressive episode according to DSM-5 
[4]. Psychopathology was measured using Hamilton Depression 
Scale (HDS) [5] in unmedicated non-psychotic unipolar depressive 
patients, minimum score of 18 on Hamilton Depression Rating Scale 
(HDRS) were included in the study. Patients were recruited from 
the in- and outpatient services of the department of psychiatry. The 
study was approved by the local Ethics Committee of the hospital. 
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Informed consent was given by all the patients and healthy controls 
prior to participation in the study. All subjects including the patients 
and healthy controls performed a simple reaction time task with 
components of alerting auditory and visual oriention of attention by 
a reaction time instrument (a response analyzer) by the Yantrashilpa 
System, Pune, India, 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. Reaction times were analyzed by unpaired 
t-test. Both auditory and visual reaction time was slowed within 
depressive patients. Both patients and controls underwent a clinical 
examination by a physician, psychiatrist, and neurologist to exclude 
any neurological or psychiatric disease, alcohol or substance abuse. 
Screening procedures included the medical history, physical and 
neurological examination, Electrocardiogram (ECG), thyroid function 
studies, were also done to exclude cardiovascular diseases, 
hyperthyroidism, hypothyroidism disorder.

The inclusion criteria for MDD included:

•	 Newly	diagnosed	young	nonhospitalised,	unmedicated,	non-
psychotic unipolar, and depressive patients who gave their 
informed consent and were not on any treatment currently.

•	 Any	 psychiatric	 illness	 or	 any	 other	 central	 nervous	 system	
disorders that could interfere with the memory and the 
psychomotor functions, except depression.

•	 Normal	hearing	and	vision.

The exclusion criteria for MDD included:

•	 The	MDD	patients	who	were	unable	to	cooperate	or	understand	
the instructions.

The inclusion criteria for the controls included:

•	 Normal	hearing	and	vision.

The exclusion criteria for the controls included:

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

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 colour light and a green colour light were included [Table/Fig-1 
& 2]: 

 Parameters of reaction time 
(seconds)

Healthy 
controls

 [Mean ± Sd]

Unipolar 
depressive 

patients
 [Mean ± Sd] p-value

Auditory 
reaction time 
(seconds)

low frequency 
sound 

0.168±0.009 0.239 ± 0.033 0.0001

High frequency 
sound

0.165±0.010 0.236 ± 0.033 0.0001

Visual reaction 
time (seconds)

Red colour 
light

0.192±0.010 0.251 ± 0.030 0.0001

Green colour 
light

0.196±0.010 0.253 ± 0.030 0.0001

[Table/Fig-1]: Showing mean value with standard deviation of unipolar depressive 
patients is higher than those of healthy controls and was statistically very highly 
significant.

DISCUSSION
Results indicate that young nonhospitalised unmedicated non-
psychotic unipolar depressive disorder patients show significant 
attention impairments on most measures of effortful attention, 
and the magnitude of these impairments increases as the effortful 
demands of the task increase [6,7]. Patients with depression have 
neuropsychological deficits in attention, memory, psychomotor 

speed, processing speed, and executive function although it is not 
clear, whether neurocognition in depression is impaired in a global 
or nonspecific way or if specific cognitive domains are selectively 
impaired [8-16]. The time of maximal response preparation occurred 
later in depressives than in controls showing clear evidence of pure 
retardation of mentation [17]. Depression might affect thinking, 
memory concentration, perception and interpretation [18]. Cognitive 
functioning in depressive disorders seems to be characterized by 
a reduced speed of information processing in automatic subtasks 
[19]. Depressed participants display longer reaction time then 
control participants and suggested that depression spares the 
stage of stimulus pre-processing but affects the stage of motor 
adjustment, i.e., depression alters the stage of response selection 

[20]. In major depression, particular neuropsychological domains 
are more strongly related to clinical state is psychomotor speed. 
In contrast, measures of attention and executive functioning 
perhaps represent more trait-like markers of major depression. 
With further methodologically sound research, the changes in 
neuropsychological function associated with treatment response 
may provide a means of evaluating different treatment strategies 
in major depression [21]. Although deficits in sustained attention 
remained significant [22]. Executive functions involve a set of 
cognitive behaviours which include: dealing with novelty, selecting 
strategies, inhibiting incorrect responses, monitoring performance 
and using feedback to adjust future responding. Unipolar depressed 
patients mainly exhibit cognitive inhibition deficits, problem-solving 
impairments and planning deficits. Cognitive inhibition deficits in 
depressed patients have been related to a reduction of cognitive 
resources and psychomotor retardation. Inhibition disturbance 
could lead depressed patients to process irrelevant information 
and consequently reduce their capacity to control transient mood 
changes. Brain imaging studies show that reduced blood flow, 
particularly in medial prefrontal cortex and dorsal anterior cingulate 
cortex subserve executive impairments in depression. However 
neuroimaging studies underscore the importance of mood-
cognitive interactions in depression. A recent working model of 
depression implicates failure of the coordinated interactions of 
distributed cortical-limbic pathways in the neuropsychopathology 
of depression. According to this model, neocortical (prefrontal 
and parietal regions) and superior limbic elements (dorsal anterior 
cingulate) are postulated to mediate impaired attention and executive 
function [23]. The neurobiological implications of the present results 
are in accordance with the hypothesis that there is a global-diffuse 
impairment of brain function with particular involvement of the frontal 
lobes [24]. Based on clinical neuropathological and neuroimaging 
findings suggesting that frontostriatal dysfunctions contribute to the 
development of both depression and executive dysfunction and 
influence the course of depression. Depressive symptomatology, and 
especially psychomotor retardation and loss of interest in activities, 
contributed to disability in depression-executive dysfunction 
syndrome patients [25]. Prominent models of the neurobiology of 
depression implicate involvement of the anterior cingulate cortex 

[Table/Fig-2]: Showing comparison and analysis between healthy controls and 
unipolar depressive patients for reaction time
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(ACC) and the dorsolateral prefrontal cortex (DLPFC). The evidence 
from combined imaging and neuropsychological studies supports 
the involvement of the ACC, but is less clear in the case of the DLPFC 

[26]. However study of neuropsychological mechanisms in emotional 
disorders using functional imaging methods reviews evidence that 
strongly implicating the dorsolateral prefrontal cortex, particularly in 
the right hemisphere, as a key brain structure in emotion/cognition 
interactions in negative mood states, thus depression interferes with 
right hemisphere function in part by influencing right hemisphere 
arousal mechanisms [27,28].

CONCLUSION
The reaction time is an indirect index of the processing capability 
of the central nervous system and is the simple means for 
determining the sensory motor association and the performance 
of an individual. The reaction time may also be employed to 
determine the effects of therapy in MDD patients. It may provide 
an adjunct to the tests for the psychological functioning and a 
crucial aid to the diagnosis.

IMPLICATION
Simple Reaction Time (SRT) tasks are particularly suited for examining 
psychomotor retardation because they test the decision process 
while avoiding motivation and attention interference. Psychomotor 
retardation is a constant and probably central feature of depression. 
Means available for measuring it can be used to assess the effects 
of antidepressants on specific clinical dimensions. Increasing 
recognition of the neurologic aspects of depressive disorder has 
aroused new interest in the potential neuropathologic significance 
of “psychomotor” symptoms in depression. The exact cause of 
depression is not known. Many researchers believe it is caused by 
chemical changes in the brain. This may be due to a problem with 
your genes, or triggered by certain stressful events. More likely, it’s a 
combination of both. Some types of depression run in families. But 
depression can also occur if you have no family history of the illness. 
Anyone can develop depression, even kids.
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