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ABSTRACT

Article Info: Deafness, not only negatively affect communication, but also is associated with other physi-

cal disorders such as impaired balance and cognitive function. The evaluation of balance and cognitive
function in deaf people has been considered in a few studies, but less studies have investigated the re-
lationship between these two factors. Hence, the purpose of this study was to examine the relationship
between cognitive function and balance performance in deaf and normal-hearing subjects.

Participants were 39 deaf students and 40 normal hearing students (controls) recruited from
exceptional schools in Hamedan, Iran. Their cognitive function was measured by Flanker task, continuous
performance test and Stroop Task. Their balance was measured by the Bruininks Oseretsky Test of Motor
Proficiency. Collected data were analyzed in SPSS software using Mann-Whitney U and Wilcoxon tests
considering the significance level of P<0.05.

G Deaf subjects had significantly poorer balance and cognitive function than controls. The high-
est correlation was observed between their performance under Flanker task and heel-to-toe walking
(P<0.05).

Deaf people are more dependent on visual information to perform balance exercises. In-
creased attentional capacity may also improve motor function in these individuals.
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Extended Abstract revealed that hearing-impaired children demonstrate more
postural fluctuations under static balance tests [8, 12]. De-
lay or abnormal physical or motor development is common
in people with sensorimotor disorders, such as hearing im-
pairment [6-8]. The maturity level, postural control, and
balance significantly differ in children with hearing loss,
compared to their hearing counterparts [9]. Deafness also
seriously limits socio-cognitive development, in addition

to causing communication difficulties. There are reports

1. Introduction

ostural control and balance involve grav-
ity center maintenance within the support
base; this helps stabilize the body under
various conditions [4]. Postural control
requires dynamic interaction between

various visual, proprioceptive, and vestibular systems.
Most hearing-impaired children have vestibular dysfunc-
tion, which increases with hearing loss [10]. Studies have
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on balance [1, 9, 12], vestibular [6, 10, 17], and cogni-
tive [18-21] functions in individuals with hearing loss;
however, the interaction between cognitive function and
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postural control remains unclear in this population; More-
over, cognitive mechanisms related to balance disorders
must be further explored to improve the treatment effective-
ness. Therefore, the present study aimed to investigate the
relationship between cognitive and balance functions and
to compare the relevant data between hearing-impaired and
healthy individuals.

2. Participants and Methods

The study participants were 39 students with hearing loss
and 40 hearing students (controls) recruited from excep-
tional schools in Hamedan City, Iran. Their cognitive func-
tion was measured by the Flanker task, continuous perfor-
mance test, and Stroop Task. Their balance was measured
by the Bruininks-Oseretsky test of Motor Proficiency. The
collected data were analyzed in SPSS using Mann-Whitney
U and Wilcoxon tests considering the significance level of
P<0.05.

3. Results

Under the Flanker test, the response time to control and
inhibition stimuli were significantly lower in the hearing
group, compared to the hearing-impaired group. The fre-
quency and percentage of correct responses to both con-
trol and inhibition stimuli were significantly higher in the
controls compared to the test group. In both groups, the re-
sponse time to the control subscale was significantly shorter
than that to the inhibition subscale; however, the frequency

Table 1. Comparing the balance test scores of study groups

Journal of
Sport Biomechanics

and percentage of response to the inhibition stimuli were
significantly lower than that to the control stimuli.

Under the continuous performance test, the deaf group
gained the highest number of incorrect responses and un-
answered attempts, as well as the least number of correct
responses, compared to the controls; however, the perfor-
mance of both groups was similar, overall.

Under the Stroop Task, the response time to each stimulus
and the total response time to the congruent and incongruent
stimuli were significantly lower in the control group com-
pared to the deaf group (P<0.05). There was no significant
difference between the groups in terms of other variables
(P<0.05). However, the response time, as well as the total
test score on the congruent stimuli, was significantly lower
than that of the incongruent stimuli. The difference between
the two groups in the balance variable was only significant
under the Tandem test with eyes open and one-leg stance on
a beam with eyes open. The highest correlation was found
between cognitive and motor variables under heel-to-toe
walking and heel-to-toe stance on a beam test (Table 1).

4. Discussion

Under the study attentional tests, deaf children took lon-
ger time to answer and provided fewer correct responses
compared to their hearing peers. Deaf children’s scores
were lower in attention control [25], attention [18, 26],
continuous attention and inhibition [29], and working
memory [32] compared to the hearing-impaired subjects.

Balance Tests Mann-Whitney U Test Wilcoxon Test z Sig.
Walking on the line 412 1192 4.17 0.000
Heel-to-toe walking 100 880 6.94 0.000
One-leg stance test with eyes open 654 1434 2.14 0.032
One-leg stance test with eyes closed 436 1216 2.14 0.001
Tandem test with eyes open 718.5 1498.5 1.43 0.153
Tandem test with eyes closed 551 1331 2.60 0.009
One-leg stance on a beam with eyes open 700 1520 0.993 0.320
One-leg stance on a beam with eyes closed 463.5 1243.5 311 0.002
Heel-to-toe stance on a beam 594 1374 2.83 0.005
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The collected data suggested that balance function in the
deaf group was significantly lower than that of the hearing
group; the difference between them enhanced by increas-
ing the difficulty of assignments (closing the eyes or nar-
rowing the base of support). Significant differences in tasks
with eyes closed indicated that deaf individuals are more
dependent on visual information [36, 44]. The relationship
between cognitive and balance variables was weak to mod-
erate. The coefficient of determination revealed a 1%-14%
correlation between them.

5. Conclusion

The study findings indicated that hearing-impaired indi-
viduals’ balance function might be affected by their cog-
nitive activity. Therefore, by increasing attention capacity,
motor performance could be improved in this group.
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