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significance level was set at P<0.05 for all analyses.

Results. The results showed that the frequency content with the power of 99.5% in
the vertical component of ground reaction forces in both deaf (P=0.020) and blind
(P=0.021) groups was reduced vs the control group. Also, frequency content with
the power of 99.5% in the mid-foot in the deaf (P=0.020) group was more than the
blind group (P=0.036).

Conclusion. The present study showed that the frequency content with the power
of 99.5% in the mid-foot in the deaf group was more than the blind group. It can
be stated that the frequency domain analysis of ground reaction forces has a
clinical value. Therefore, the use of therapeutic interventions to improve the
frequency domain analysis of ground reaction forces in deaf and blind people is
suggested.
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Extended abstract

Background

The link between Frequency domain analysis of
ground reaction forces and hearing loss and
blind during walking is not well understood.
Previous studies have suggested that the lack of
sensory input affects the process of sensory-
motor development of deaf and blind children.
Impaired hearing influences the development of
balance as a consequence of damaged vestibular
apparatus and disturbed connections with
higher nervous structures.(6) Deaf and blind
people are maybe to be injured by the frequency
domain amount of the ground reaction forces
while running and walking.(10) Vertical and
frequency ground reaction forces are parameters
that describe the intensity of foot contact during
stance phase as a function in the frequency
domain .(14,24) Therefore, the purpose of this
study was to investigate frequency domain
analysis of ground reaction forces in deaf and

blind people during walking.
Methods
This study was quasi-experimental. The

volunteer participants in current study consisted
of thirty male that, were divided into three equal
groups: blind, deaf and healthy (control) groups.
Frequency Domain analysis of ground reaction
forces in three groups was recorded by a foot

scan system (sample rate: 300 Hz). The Rs-Scan
device was located in the middle of the 12-meter
walking and running path. A foot scan pressure
plate (RsScan International, Belgium, 0.5m x
0.5x 0.02m, 4363 sensors, 300 Hz) was clearly
marked along the 15-meter runway. The foot
was automatically divided into the following ten
anatomical zones by the software (Footscanl
software 9 Gait 2nd Generation, RsScan
International): medial heel (MH), lateral heel
(LH), midfoot, metatarsal first to fifth (M1-5),
and the hallux (T1) and lesser toes (T2-5). The
20 Hz frequency cut was used to pave the
ground reaction force response data during
walking (39). To normalize the values of vertical
ground reaction force, these values were divided
on body mass and then multiplied by 100 (39).
The multivariate ANOVA test was used to
compare between groups. The significance level
was set at p < 0.05 for all analyses.

Results

The results showed that, the frequency content
with the power 99.5% in the vertical component
of ground reaction forces in both deaf (p=0.020)
and blind (p=0.021) groups reduced vs. control
group during walking, it was 41.93% and 38.70%
less, respectively (Table 1). Also, frequency
content with the power 99.5% in the Mid-foot in
deaf (p=0.020) group was more than the blind
group (p=0.036).

Table 1- Comparison of vertical components of the frequency spectrum of the ground reaction force in

three groups: healthy, blind and deaf during walking

Variable Component Deaf Blind Health P P P
value*  valuee  valuce
Frequency with 99.5%power 5.70+0.82¢ 5.40+0.96* 9.30+3.26*e  0.021 0.02 1.00
Vertical ground ~ Number of necessary harmonies ~ 1.00+0.00  1.00+0.00  1.00+0.00 1.00 1.00 1.00
reaction force
Median frequency 2.00+0.00  2.00+0.00 2.30+0.48 0.243 0.243 1.00
Frequency bandwidth 1.00+£0.00  1.00+0.00 1.00+0.00 1.00 1.00 1.00

*Significance between healthy and blind groups
eSignificance between healthy and deaf groups
¢ Significance between the blind and deaf groups
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Conclusion

It was believed that hearing loss and blinding is
related with frequency domain of ground
reaction forces. The results of the present study
demonstrated, that the frequency content with
the power 99.5% in the Mid-foot in deaf group
was more than the blind group. It can be stated
that the frequency domain analysis of ground
reaction forces has the clinical value. It seems
that one of the reasons for the rate of
displacement reduction in the deaf and blind

compared with normal ones is reduction of
vestibular system function and fear of falling.
Therefore, the use of therapeutic interventions to
improve the frequency domain analysis of
ground reaction forces in deaf and blind people
is suggested. The synchronous recording of
kinetics and kinematics variables and muscle
electromyography were absent. Combination of
mentioned factors could present supplemental
discernment to examination of risk factors in
blind and hearing loss adolescent.
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