Iranian Journal of Military Medicine Winter 2011, Volume 12, Issue 4; 217-221

Comparing executive cognitive functions of brain in blind and matched
sighted
Downloaded from militarymedj.ir at 15:21 +0330 on Thursday December 2nd 2021

Nejati V.* PhD
*

Department of Psychology, Faculty of Educational Sciences & Psychology, Shahid Beheshti University, Tehran, Iran

Abstract
Aims: More than half of brain is involved in visual processing in sighted people. Blinds have different information
processing method compared to sighted people. The purpose of present study was to compare executive cognitive functions
of blind veterans and matched sighted people through behavioral test.
Methods: This cross-sectional comparative case-control study was performed on 93 blinds and 116 age and education
matched sighted people in year 2008 in Mashhad. Executive functions were evaluated by Dysexecutive (DEX)
questionnaire. Data were analyzed using inferential statistical tests including independent T-test, Kolmogorov-Smirnov test
and Mann-Whitney U test by SPSS 17 software.
Results: Results didn’t show significant difference between two groups in executive memory, awareness and restlessness
subscales. Findings showed significant difference between two groups in inhibition and intentionality subscales and total
scores. Significantly higher importance and necessity in all dimensions of executive cognitive functions was observed for
sighted samples compared to the blind.
Conclusion: Blind individuals not only have no dysfunction in executive function compared to sighted people, but also
have better performance in inhibition and intentionality subscales. This is related to paucity of basic information needed for
executive cognitive functions.
Keywords: Blind, Executive Cognitive Functions, Dysexecutive Questionnaire (DEX)

Introduction
Brain can adapt with the environmental changes and
this approved principle is called brain flexibility.
Based on this principle, following the absence or
defect of a limb (e.g. amputation) or the absence of a
sensory system (such as peripheral blindness),
different parts of the brain are able to compensate the
disability by organizing the available communication.
In this compensation process, the remaining parts take
the assignments which are not typically responsible
for that [1, 2]. The congenital blinds use the feature of
the brain flexibility well, and the structures of
different areas of their brains are formed based on
remained sensory information [2, 3]. This is not
evident about people with the acquired blindness.
Many studies have reported the brain flexibility in the
acquired blindness [4, 5, 6], but another group
believes a critical period in childhood for brain
flexibility [7, 8].
The main question is whether the cognitive functions
of the brain can be affected from this absence of the
visual sensory information? Our previous studies had
shown that the general cognitive functions and the
clinical memory are less in the acquired blindness than
matched sighted [9, 10]. These studies had studied the
general cognitive functions by a mini- mental state
examination (MMSE) and the clinical memory by
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Wexler clinical memory test. The question of the
present study was whether the cognitive impairment in
the blindness is specifically true for the executive
cognitive functions or not?
The executive cognitive functions include some
cognitive processes which integrate and control other
cognitive activities. Anatomical origin of the cognitive
executive functions is the pre-frontal brain part which
helps recent discoveries, programming, executive
strategies, performance monitoring, using feedback for
the response modulation, alertness and inhibition of
the unrelated information with the task. The executive
function is a comprehensive process which is used for
assignments such as programming, work memory,
emotional control, inhibition, transport and also the
start and follow-up of the motion [11, 12]. There are
various neurological tests to evaluate the executive
functions and most of them are related to the visual
stimuli. In this study, the behavioral test had been used
for this purpose. Being inclusive and easy is one of the
advantages of the cognitive behavioral assessment
instruments over the nerve-mental instruments. Clark
et al. [13] and Solanto et al. [14] showed a significant
relationship between the nerve-mental tests and the
related behavioral instruments.
The purpose of the present study was to compare the
executive cognitive functions of the blind veterans and
matched sighted people through behavioral tests.
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Methods
This cross-sectional comparative case-control study
was performed on 93 veterans blinded in both eyes
and 116 sighted people with the same age and
education level. The population included all binocular
blind veterans of Iran (600 patients). Among this
population, people who had participated in the
recreational- treatment camping of the foundation of
martyrs and veterans affairs in Mashhad in the
summer of 2008, participated in this study. The
number of samples was to be 10% of the whole
population (60 subjects) and 93 subjects participated
in this study. The criterion of the complete binocular
blindness was the profile of the veterans’ medical
commission. Sampling was done via available
sampling method. A group of healthy people was also
selected among the citizens of Mashhad by available
sampling and with the condition of having the same
age and education level as the matched group. All
participants of both groups were men and had no
history of addiction, nerve disease, head trauma,
physical pain, and the use of any psychometric drugs.
In order to observe the ethical considerations in the
study, besides the explanation of the kind and the
purpose of the study for the subjects, they were asked
to accept to participate in the study. They could
exclude from the study if they were not willing to
cooperate at any stage of the study.
The behavior assessment test of the executive
cognitive function was used as the research instrument
which included 5 sub-tests: inhibition, intentionality,
cognition and executive memory, awareness and hyper
activity. In this instrument based on some questions,
the executive cognitive functions were investigated in
the daily activities. In the second section of the
questionnaire, the items related to the executive
cognitive functions were raised again and the subjects
were asked that to what extent this point was
important in their daily life and how much they were
involved with it. In the third section of the
questionnaire, the questions related to the executive
cognitive functions and the subjects were asked that to
what extent they tried to compensate the defects or
prevent this problem. Chan conducted a study on the
Chinese healthy people and showed that all five
factors had a high correlation with the tracking nervecognitive test, and the sub-test of the inhibition
showed a significant relationship with the Stroop test
as a nerve-cognitive test of the selective attention and
inhibition [15].
Independent T test was used to evaluate the
differences between two groups of the blind veterans
and matched sighted groups considering age and

education level. Kolmogorov-Smirnov test was used
to investigate the normality of the data distribution.
Due to the ranking of variables related to the executive
cognitive functions, Mann-Whitney U test was used to
compare the efficiency of the sub-tests and the
complete test of the impairment in the executive
function. The level of significance was considered to
be less than 0.05.
Results
The mean age for both sighted and blind groups was
46.71±12.40 and 43.86±8.46 years old respectively, Ttest statistics was 1.889 and significant level was 0.06.
The mean of the education time for both blind and
sighted groups was 10.17±4.72 and 11.23±2.95, T-test
statistics was 1.984 and significant level was 0.061.
So, there was no significant difference in age and
education between these two groups (Table 1).
Table 1- Demographic profile of the studied samples
Sighted (116
Blind (93)
Group→
subjects)
Profile ↓
Number Percent Number Percent
5
5.3
2
1.7
29-20
20
21.5
30
25.9
39-30
49
52.7
37
31.9
Age group
49- 40
14
15
21
18.1
59-50
5
5.4
19
16.3
69-60
5
5.3
2
1.7
Illiterate
19
20.4
5
4.3
Elementary
Education
14
15
25
21.5
Middle school
level
28
30.1
49
42.5
High school
25
26.9
29
25
University
Table 2- The sub-tests’ efficacy of the executive functional
impairment test based on the Mann-Whitney U test
Group →
Blind Sighted
Z
Significant
Sub-tests of the
level
Mean Score statistic
executive functions↓
2.03
0.042 *
Inhibitory functions 86.12 102.68
82.72 101.73
2.23
0.018 *
Intentionality
Executive Recognition
90.87 92.79
0.25
0.802
and Memory
99.62 100.09
1.41
0.156
Awareness
Restlessness and
87.40 100.00
1.56
0.117
Hyper activity
74.73 95.50
2.64
0.008 **
Whole test
*Significant p<0.05, **Significant p<0.1

There was a significant difference between blind and
sighted counterparts in the sub-tests of inhibition and
intentionality (CI 0.05). Efficiency of the blind
subjects was higher in the sub-tests, but there was no
significant difference in the sub-tests of executive
cognition and memory, awareness and hyper activity.
There was a significant difference in the whole test in
both two groups with CI 0.05 for the blind (Table 2).
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Table 3- The need for the executive functions in the daily life
based on Mann-Whitney U test
Blind Sighted
Group →
Z
Significant
Sub-tests of the
level
Mean score statistic
executive functions↓
99
3.54
0.001 **
Inhibitory Functions 0.45
67.93 98.07
3.77
0.001 **
Intentionality
Executive recognition
2.28
0.022 *
71.61 89.55
and memory
70.86
103.81
4.09
0.001
**
Awareness
Restlessness and
75.31 96.75
2.70
0.007 **
hyper activity
61.94 89.69
3.56
0.001 **
The whole test
*Significant p<0.05, **Significant p<0.1

The importance of cognitive executive functions in the
daily life for the whole test and sub-tests was
significantly lower than the matched sighted (Table 3).
In the section of attempt to compensate the defects or
prevention of the cognitive impairment in the
executive functions, there was a significant difference
for sub-tests of inhibition, intentionality and executive
cognitive and memory. The attempt of the blind
subjects to compensate and prevent in these executive
cognitive indicators was significantly higher than
matched sighted. There was no significant difference
between the sub-tests of awareness and hyper activity.
The whole test showed a significant difference in both
groups to the advantage of the blinds (Table 4).
Table 4- The amount of compensate or prevent defects of
executive functions in daily life test based on Mann-Whitney U
Group →
Blind Sighted
Z
Significant
Sub-tests of the
level
Mean score statistic
executive functions↓
1.96
0.049*
Inhibitory Functions 96.57 80.96
98.29 80.96
2.22
0.026*
Intentionality
Executive
recognition and
100.81 79.95
2.63
0.008 **
memory
96.75 82.95
1.74
0.082
Awareness
Restlessness and
98.79 84.99
1.73
0.084
hyper activity
89.28 73.26
2.07
0.038*
The Whole Test
*Significant p<0.05, **Significant p<0.1

Discussion
The findings of this study showed that the inhibitory
functions in the blind were better than the sighted
subjects. It seems that the inhibitory functions are
strengthened in the blind due to being cautious in their
daily activities. Visual information is required for
many activities of daily life and this rapid and accurate
information accelerate human behaviors. Absence of
this information in the blind affects their immediate
response system and strengthens their ability to inhibit

responses. There are evidences that many brain
neuronal connections are disappeared or turned off
during the growth. One of these evidences is the
record of the evoked potential on the temporal cortex
and occipital in children. In adults, this potential can
be recorded in the temporal cortex [15]. In fact, many
cortical connections are disappeared after the
childhood. Since the visual inputs are more rapid,
potent and simultaneous than auditory information and
the sense of body, these inputs devoted the occipital
cortex to themselves and other communications are
disappeared. Actually, the type of the input
information to the cortex determines what directions
remain and what directions disappear [3]. Therefore, it
can be concluded that the visual information is very
precise and quick compared to other senses. Although
these studies have shown that the occipital cortex
receives inputs from the auditory system and body
sense at the birth time, but the rapid and accurate
visual information possesses this brain part. There are
several evidences that the occipital piece does the
tactile and auditory processing in the congenital blind
people. That is, the occipital cortex belongs to the
other senses in the absence of the visual information
[16, 17].
Regarding the findings of this study, the superiority of
the inhibitory functions in the blind could be justified
as this: the visual input is very quick and provides a
lot of information for the subjects, so subjects could
have quick responses. The blind subjects who have
been deprived of this sensory input are more cautious
towards other inputs and this causes strength of their
ability to inhibit behavior. For example, imagine the
condition that you are walking into a dark room. In
this condition, all behaviors are done slowly. A group
of researchers have shown that the walking speed is
slower in blinds than normal people [18].
One of the inhibitory processes is the inhibitory
process in motion. The test which is presented to
measure this type of inhibition is the case that a person
moves his finger with the lowest speed on a circle
which is given to him. In this condition, the ability of
motion and slower motions are indicators of the
inhibitory efficiency of the individual [19]. Thus, the
slow motion caused by caution enhances the inhibitory
functions and the related behaviors in the blind.
One of the other important issues in the inhibition is
the disturbed stimulations. In other words, the
disturbed control is one of the components of
inhibitory functions [20, 21]. It seems that the
extensive visual information in the sighted people
which was not necessarily related to the requested task
provided a kind of disturbance. This disturbance did
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not exist in the blind people. Therefore, the inhibitory
processes was associated with less cognitive load in
the blinds, and seemed more successful; although the
importance of this indicator (inhibitory function) was
shown less in the blinds than the matched sighted in
the second section of this test.
The lifestyle of the blinds is completely different and
this should be considered in every judgment and
behavioral comparison. Thus, in the second section of
the questionnaire, the items related to the executive
cognitive functions were raised again and the subjects
were asked to what extent this was relevant in their
daily life. For example, one of the items related to the
intentionality indicators was "To what extent do you
have problem in decision-making?" The subjects were
asked in the second section "to what extent does this
factor interact in your daily life?" The results of the
Mann-Whitney U test for all indicators showed that
the interference of these indicators was less in the
daily life of blinds than the sighted people. In other
words, the blinds needed less executive cognitive
brain functions for their daily life.
In the other section, the attempt to deal with problems
related to the indicators of the executive functions was
introduced and it was determined that the blinds show
higher attempt in fighting inhibition, intentionality and
the executive memory than sighted people. This
finding demonstrated the importance of the visual
information for the executive functions. In other
words, blinds required more attempts to perform the
cognitive executive tasks due to the absence of fast
and accurate visual information.
One limitation of the present study was the use of the
behavioral test to assess the executive cognitive
functions. Although the available tests of measuring
the executive functions are based on the visual stimuli,
the researchers recommend future studies on the nerve
tests of measuring the executive functions, especially
the inhibitory functions based on the auditory stimuli.

Conclusion
There was no significant difference between the blind
and the sighted peers in the executive cognitive
memory, awareness, and restlessness. But the efficacy
of blinds was significantly higher than the sighted
subjects in terms of inhibition, intentionality
subscales, and the whole test. The necessity and
importance of the cognitive executive functions in
sighted people were significantly higher than the
blinds in all dimensions.
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