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ABSTRACT

Gait initiation is the transition from quiet standing posture to steady-state walking,
and variations in this phase increase the risk of falling. Fear of falling in older adults is one of the most
important factors that threaten their well-being which can affect gait initiation by causing changes in its
kinetics and kinematics. The present study aims to investigate the effects of cognitive training on some
kinematic variables of gait initiation in older adults with the fear of falling.

[VIETELE In this study, 13 older adults with the fear of falling voluntarily participated. They participated in
cognitive training (Performing auditory, visual, and spatial memory tasks) for 8 weeks, two sessions per
week, each for one hour, using the working memory training software of Sina Behavioral-Cognitive Sci-
ences Institute (Iran). A motion analysis system was used to record kinematic data, and each person per-
formed the gait initiation task before and after cognitive training. We used MATLAB for kinematic data
extraction, and SPSS software, version 26 software for statistical analyses. Mean and standard deviation
were used to describe the data. To compare the scores of the two phases, the paired t-test was used.
[(EEVTE After eight weeks of cognitive training, a significant difference was observed in the variables
of gait initiation speed (t=3.455, P<0.001), step length (t=3.450, P=0.005), and step width (t=-5.987,

. P=0.005).
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Extended Abstract

Introduction

ait initiation is a transition from a quasi-

static equilibrium in a quiet stance to a dy-

namic equilibrium in a steady state, which

is affected by a person’s cognitive abili-

ties. With aging, the physiological, psy-
chological, social, and cognitive functions are impaired.
Balance disorders and fear of falling are among the com-
mon disorders in the elderly that lead to a decrease in their
quality of life. The fear of falling (associated with cog-
nitive overload) and reduced cognitive ability can affect
gait initiation. Studies have reported that the fear of falling
can cause a decrease in the stride length. Also, the more
significant step width in older adults is considered to be
a factor in the weakening of postural stability. This study
aims to investigate the effects of cognitive training on se-
lected kinematic variables of gait initiation in older adults
with the fear of falling.

Materials and Methods

In this study, 13 older adults aged 60-65 years with fear
of falling voluntarily participated. Their fear of falling,
cognitive function (using Mini-Mental State Examina-
tion), and physical activity level (physical activity ques-
tionnaire) were investigated. Subjects participated in
cognitive training (Performing auditory, visual, and spa-
tial memory tasks) for 8 weeks, two sessions per week,
each for one hour, using the working memory training
software of Sina Behavioral-Cognitive Sciences Institute
(Iran). The kinematic data (Step length, step width, and
gait initiation speed) was recorded before and after cogni-
tive training using a motion analyzer (Qualisys, Sweden).
MATLAB and SPSS software version 26 were utilized
for kinematic data extraction and analysis. The data were
described using mean and standard deviation. Paired t-test
was used to compare the results.
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Results

Table 1 shows the mean scores of the variables in the
pre-test and post-test phases. The results showed a signifi-
cant difference between the two phases in the variables
of gait initiation speed (t=3.455, P<0.001), step length
(t=3.450, P=0.005), and step width variable (t=-5.987,
P=0.005).

Conclusion

According to the findings, cognitive training can in-
crease the step length and gait initiation speed and reduce
the step width in older adults with the fear of falling,
leading to improved gait initiation. Therefore, it is rec-
ommended to pay attention to cognitive training before
performing motor exercises in the rehabilitation of older
people with the fear of falling.
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Table 1. Mean scores of the variables in the pre-test and post-test phases

Mean+SD
Variables
Pre-test Post-test
Gait initiation speed (m/s) 0.995+0.276 1.13240.145
Step length (cm) 52.809+16.602 58.657+11.749
Step width (cm) 14.3124+3.351 10.674+2.264
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1. Gait Initiation (Gl)

2. Quasi Static Equilibrium

3. Quiet Stance

4. Steady State Gait

5. Fear Of Falling

6. Anticipatory Postural Adjustment (APA)
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