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Abstract
Keywords Background and Aim: Aging is associated with balance and gait disorders. This
study aimed to determine the effect and durability of combined exercise training on
walking speed, balance, and fear of falling in sedentary older adults.
Combined Exercise Methods: In this randomized control trial, 27 older adults participated, including
Training 13 people in the training group and 14 individuals in the control group. Static
Elderly balance, dynamic balance, walking speed, and fear of falling were assessed at the
pretest and posttest stages and two months after the completion of the
measurements at the posttest stage. The training group performed the exercises
Balance (strength + balanced + functional training) for eight weeks, three sessions per week.
Repeated measures of ANOVA with Bonferroni's post hoc test were used to
examine intra-group and inter-group changes. Statistical operations were performed
with SPSS24 software.
Results: The results of the research showed that there is a significant difference
Fear of Falling between the two groups in the post-test period in the variables of fear of falling,
static balance on a hard surface, static balance on a soft surface, the total score of
static balance, dynamic balance and walking speed. Also, the results show that the
effects of the exercises on the examined variables were permanent (p<0.05).
Conclusion: Based on the results of this study, it seems that the use of multimodal
sports exercises can have a positive effect on balance and walking speed, followed
by reducing the risk of falling in the elderly, and these effects last after eight weeks.
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Extended Abstract

Introduction

Aging in the elderly is associated with
decreased performance and reduces the ability to
perform daily activities and maintain independent
performance during this period (1). With
increasing age, movement problems, decreased
cognitive function, and the probability of
experiencing falls increases (4). On the other
hand, the elderly who live in nursing homes have
limited opportunities to do physical activity, as a
result of which their performance decreases and
the possibility of falling is aggravated (5). Also,
the increased probability of falling in the elderly
is the result of a complex pathological process
including several factors such as neurological and
muscular disorders (2). Another main cause of
falls in the elderly is balance disorders, which
often lead to injury, debilitating conditions, loss of
independence, and reduced quality of life (10).

Studies showed the importance of choosing the
proper exercises in the correct time frame to get
good results in the elderly (18,19). Based on this,
the purpose of this study was to investigate the
effect and durability of a multimodal exercise
training course on walking speed, balance, and
fear of falling in sedentary elderly.

Method

The statistical population of the current
randomized control trial was older adults women
and men aged 55 to 75 years old in Rasht Nursing
Home. After the approval of the relevant doctor in
the nursing home, distributing the questionnaire,
older adults who were willing to participate in the
research were invited based on the including and
excluding criteria. A total of 30 people completed
the pre-test. Then the people were randomly
divided into two groups of 15 people: training (7
women and 8 men) and control (7 women and 8
men). During the research in the exercise group, 2
people were excluded from the study. Also, in the
control group, 1 person was excluded from the
study. Finally, 27 people including 13 people in
the training group (6 women and 7 men) and 14
people in the control group (6 women and 8 men)
finished the study. The research variables were

evaluated in the pre-test, post-test, and also the
follow-up period in two sessions. The first session
included the evaluation of the fear of falling and
static balance tests. The second session included
the evaluation of walking speed and dynamic
balance. To prevent fatigue in the subjects, there
was a 15-minute rest between each test. Also,
each test was performed twice and the best result
for the individual was recorded (23). After the
pre-test, the participants of the training group did
the exercises for eight weeks. After completing
the training program, the post-test was performed.

Also, two months after the post-test
evaluations, a re-evaluation was done to
determine the durability of the effect of the
exercises in the follow-up period. Two-way
repeated-measures ANOVA with Bonferroni post
hoc was employed to investigate the effectiveness
and durability of the combined exercise program
on the dependent variables as well as the between-
and within-group differences. All the statistical
analyses were conducted using the SPSS (ver. 24)
software, considering the significance level of p <
0.05.

Results

The results of the two-way repeated-measures
ANOVA with Bonferroni post hoc to check the
effect of training and compare the groups were
presented in Table 1.

Investigating the difference between groups
showed that There is a significant difference in
the training group between the time before the test
and after 8 weeks of training in the variables of
fear of falling (p=0.001), static balance on a firm
surface (p=0.001), static balance on foam surface
(p=0.001), total score of static balance (p=0.001),
dynamic balance (p=0.001) and walking speed
(p=0.002). In addition, the results of the research
showed that There is a significant difference
between the two groups in the post-test period in
the variables of fear of falling (p=0.001), static
balance (p=0.001), dynamic balance (p=0.001)
and walking speed (p=0.03). Also, the results
show that the effects of the exercises on the
examined variables were permanent (p<0.05).
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Discussion

The present study was conducted to determine
the effect and durability of a multimodal exercise
training course on walking speed, balance, and
fear of falling in sedentary elderly. In general, the
previous studies showed the defect of functional
ability in the elderly; in such a way that these
people are weak compared to active people and
those who live independently (35). In line with the
results of this study, the use of multimodal
exercises that include effective exercises on
balance, walking, strength, and  motor
performance can have a positive effect on
improving motor performance and reducing the
risk of falls in the elderly. Improved balance and
increased walking speed following exercise
training in this study may have led to higher self-
confidence in the participants.

The exercise training program in this study
resulted in improved balance and increased
walking speed among the participants, which may
have boosted their self-confidence. This increased
self-confidence and performance in the elderly
can lead to improved ability to carry out daily
activities without risk of falling, enhanced
mobility and movement safety, better
performance in tasks related to balance, and
reduced risk of falls and difficulties in daily
activities.  Therefore, the study observed

improvements in participants’ balance and
walking speed, along with a decrease in the fear
of falling.

Clinical application

The results of this research can effectively be
used in the health and wellness field, particularly
for enhancing the functional level of the elderly.
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Table 1: The results of the two-way repeated-measures ANOVA in study variables.

Static balance

Static balance

Static balance

Variable Fear of falling firm surface foam surface total score Dynamic balance = Walking speed
S 2 ° 2 ° 2 S 2 S 2 S £
Group = 20 ol Bl sl ol 2l 2l oz
O — o [ o [ (@) [ (@) (= (@) =
Pre o * * * * *
Within o 254]  2753%] 521]  70.19%| 424] 64.17%*] 470, 67.20%*] 5531 88.01%1 0381 17.88%|
groups AL 3520 29.15%] 578] 68.18*% 1.56] 66.40%] 3.61] 66.81%] 6741 101.57%t 1587 13.59%|
differences = follow ’ ’ : ’ : ’ ’ ' ’ ' ’ '
(1) f;fgw 101y 2320 077, 10091 2801 623 1141 1181  1.147 7211 1197 5221
A 0.14 0.37 0.17 0.23 0.68 0.06
Between -test
groups e 0.001* 0.001* 0.001* 0.001* 0.001* 0.002*
differences = -test
) E;’"o""' 0.001* 0.001* 0.001* 0.001* 0.001* 0.004*

(*) significance at the 0.05 level; (MIC) minimal important change; (|) decrease; (1) increase.
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%, neuromuscular
2, musculoskeletal
3, sensory system
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