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ABSTRACT

This study aimed to compare the frequency spectrum of ground reaction forces in
blind and healthy participants with open and closed eyes during walking.

[VIETELE This study was quasi-experimental. The statistic samples comprised 15 blind men with a mean
age of 25.22+6.33 years and 15 healthy men with a mean age of 27.22+5.31 years. They were selected
by available sampling. A foot scan (RS Scan International, Belgium) device was used to measure the foot
pressure values while walking. Variables of foot pressure were recorded at a sampling frequency of 300
Hz. For data analysis, we used the paired t test to compare the within-group means and the independent
t test to compare the between-group means in SPSS software, version 24,

ST The results showed that the frequency content with 99.5% power was greater in the blind group
than in the healthy group with open eyes in the vertical direction, first metatarsal, and lateral and medial
heel parts (P<0.05). Also, the frequency content with 99.5% power was greater in the healthy group with
closed eyes than those healthy ones with open eyes (P<0.05). The frequency content with 99.5% power
(P=0.004) and numbers of essential harmonics (P=0.003) in the vertical direction in the blind group were
respectively 9.84% and 13.51% less than the healthy group with closed eyes. The number of essential
harmonics (P=0.002) in the vertical direction in the healthy group with closed eyes was 20.61% greater
than those healthy ones with open eyes. The frequency content with 99.5% power in the vertical direc-
tion in the blind group was less than that of the healthy group with closed eyes (P=0.023).

[@TEER Considering the increase in frequency with 99.5% power and the number of essential har-
monics in different areas of the soles of the foot in the blind group and healthy group with closed eye,
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Extended Abstract
Introduction

ased on the World Health Organization

(WHO), 285 million people worldwide

have some degree of poor vision. Among
these people, 39 million people are blind. In the United
States, more than 1.3 million people are completely blind,
and approximately 8.7 million have some degree of poor
vision. According to the American Foundation for the
Blind and the National Federation of the Blind, 100000 of
these people are students. Over the years, disease-induced
blindness has declined due to success in public health
practices. However, the number of people over 60 who
are blind has increased by 2 million every decade. Blind-
ness is one of the major problems of the WHO. The blind
person faces several cognitive and motor limitations due
to a lack of visual information. One of the most important
limitations that can disrupt these people’s lives is walking.
This study aimed to compare the frequency spectrum of
ground reaction forces in blind and healthy participants
with open and closed eyes during walking,

Materials and Methods

This study was quasi-experimental. The statistic samples
included 15 blind men with a mean age of 25.224+6.33
years and 15 healthy men with a mean age of 27.22+5.31
years. They were selected using the available sampling.
A foot scan (RS Scan International, Belgium) device was
used to measure the frequency spectrum of ground reac-
tion forces while walking. Variables were recorded at a
sampling frequency of 300 Hz. The data of the frequency
spectrum of the ground reaction forces include frequency
with power 99.5%, middle frequency, frequency band-
width, and number of essential harmonics. The time se-
ries curve is used to convert the data of ground reaction
forces into discrete parameters (Fourier coefficients).

Frequency amplitude analysis describes periodic signals
through harmonic coefficients and measures the pattern
of oscillations of the force-time curve. A 99.5% frequen-
cy contains 99.5% of the signal strength. In other words,
99.5% of the signal strength is lower than that frequency.
The middle frequency occurs where half of the signal
strength is above, and the other half is below. Frequency
bandwidth is the difference between the maximum and
minimum frequencies when the higher signal strength is
half the maximum signal strength.

The number of harmonics required to reconstruct the
level of 95% of the data was considered the number of

Scientific Journal of
Rehabilitation Medicine

harmonics in which the sum of the relative amplitudes of
each harmonic in the total amplitude is less than or equal
to 0.95. For data analysis, the paired t test was used to
compare the within-group means and the independent t
test to compare the between-group means using SPSS
software, version 24.

Results

The results showed that the frequency with 99.5% pow-
er in the vertical direction, metatarsal 1, and lateral and
medial parts of the heel in the blind group were greater
than the healthy group with open eyes and the healthy
group with closed eyes were greater than with open eyes
(P<0.05). The frequency with 99.5% power (P=0.004)
and number of essential harmonics (P=0.003) in the verti-
cal direction in the blind group were respectively 9.84%
and 13.51% less than the healthy group with closed eyes.
The essential harmonics (P=0.002) in the vertical direction
in the healthy group with closed eyes was 20.61% greater
than the healthy group with open eyes. The frequency with
99.5% power and the number of essential harmonics in the
vertical direction in the blind group was less than that of
the healthy group with closed eyes (P=0.023).

Conclusion

Considering the increase in frequency with 99.5% pow-
er and the number of essential harmonics in different ar-
eas of the soles in the blind group and healthy group with
closed eye, physiotherapists, motion analysts, and reha-
bilitation specialists are recommended to design a special
rehabilitation protocol for blind people and those who lost
their vision due to an accident.
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