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Abstract

Introduction: The aim of present study was to investigate the effect of eight weeks of
reactive neuromuscular training (RNT) on postural control, muscle strength and quality of
life in older adults.

Methodology: Thirty elderly women equally into experimental and control groups were
participated in this study. Static balance (Functional Reach Test), dynamic balance (Timed
Up and Go Test (TUG)), muscle strength (dynamometer (JTECH Commander Power
Track), the risk of falling (Hopkins Fall Risk Questionnaire) and the quality of life (Lipad
Quiality of Life Questionnaire) were measured before and after eight weeks of RNT
program in experiment group. Same variables were measured in the control group but they
did not perform any exercise program. Data were analyzed using repeated measures
ANOVA method (P<0.05).

Results: Significant differences were observed between experimental and control group
in static balance (p=0.003), dynamic balance (p=0.035), fall risk (fall risk score) (p=0.047)
and quality of life (p=0.018). Furthermore, muscle strength improved in the knee extensor
muscles of the right leg (p=0.009) and left (p=0.010) and the hip adductor muscles of the
left leg (p=0.001) in experimental group compared to the control group.

Conclusion: It can be concluded that a RNT program improves static balance, muscle
strength, quality of life and reduce the risk of falling of elderly women. Therefore, this
type of exercise can be recommended for elderly people to reduce the possibility of falling
down.
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Extended Abstract

Background and Purpose

The present study investigated the effect of eight weeks of reactive neuromuscular
training (RNT) on postural control, muscle strength and quality of life in older
adults.

Materials and Methods

The present study is a quasi-experimental study with a pre- and post-test design
with an experimental group and a control group. Considering the alpha error of
0.05, beta error of 0.2 and statistical test power of 0.80, the number of research
participants was estimated to be 24 individuals using G- power software. To
control the fallout, 30 elderly women participated in the study in two groups of
experimental and control. Inclusion criteria included general health, age over 60
years, and no history of similar sports activity (any kinds of neuromuscular
training) in the past six months. The participants had no acute or chronic physical
disorders such as debilitating skin, cardiorespiratory, liver and musculoskeletal
diseases, as well as a history of smoking and psychoactive substances.
Functional Reach (FR) test was used to measure static balance. Timed up and Go
test (TUG) was used to evaluate dynamic balance. The exercise time was recorded
in seconds by a stopwatch. A time record less than 10 seconds means high
movement ability and independence in walking, a record of 20 to 29 seconds
means slower movement, impaired balance and the need for assistance walking,
and a record of more than 30 seconds means reduced power. A record more than
30 seconds means a decrease in mobility and prone to falling. The muscle strength
was evaluated with foot dynamometer device. Before the test, the implementation
method was explained by the researcher. For each test, two measurements were
performed. The strength of the abductor and abductor muscles, hamstring,
quadriceps and gluteal muscles were measured and their average was reported. In
addition, the risk of falling and the quality of life were measured through the
Hopkins fall risk questionnaire and the Lipad quality of life measurement. After
the pre-test, the exercise group received six weeks of neuromuscular training
program while the control group did not participate in any exercise program. The
neuromuscular training program was conducted for eight weeks with a frequency
of three sessions per week. Before starting each training session, a warm-up
program was performed for 10 minutes. The training programs in each week
included ten training stages that were implemented in all eight weeks. At the end
of each session, cool down exercises was done for 10 minutes. Data were analyzed
using the statistical software of SPSS version 21 using repeated measures
ANOVA method.
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During the process of implementing the research project, the participants in the
control group were asked to carry out their daily activities as usual for eight weeks
and to inform the researcher. At the end of the eighth week of training, after 48
hours of rest, measurements and data were recorded in the post-test stage.

Findings

The static balance (p=0.003), Timed Up and Go (TUG) (p=0.035), fall risk (fall
risk score) (p=0.047) and quality of life (p=0.018) in Neuromuscular training
group showed a significant difference compared to the control group. Despite the
increase in muscle strength in the neuromuscular training group, muscle strength
improved only in the knee extensor muscles of the right leg (p=0.009) and left
(p=0.010) and the hip adductor muscles of the left leg (p=0.001) compared to the
control group (Tablel).

Tablel- Results of ANOVA repeated measures between groups
ANOVA repeated measures

Interactive . Groups Variable
group effect Time

P=0.040* P=0.001*  P=0.001* control Static balance (

n>=0.429) (?=0.429) (n?=0.477) experience Functional Reach)
P=0.460 P=0.004*  P=0.002* control Timed up and Go

(r]2=0024) (I']2=0312) (I']2=0352) experience test
P=0.802 P=0.002* P=0.001* control

0?=0.002) (?=0.302) (n?=0.347) experience Abductor muscles
P=0.012 P=0.011 P=0.001* control Adduct |

M?=0.207y  M?=0.208)  (n?=0.288) experience uctor muscles
P=0.640 P=0.088 P=0.014 control Fl |

n?=0.008) (M?=0.101) (n?=0.199) experience exor muscles
P=0.031 P=0.001* P=0.001* control

M?%=0.155)  (n?=0.332) (n?=0.441) experience Extensor muscles
P=0.070 P=0.006* P=0.010 control

M?=0.112) ?=0.244) (n?=0.212) e Gluteal muscles
P=0.879 P=0.001 P=0.001 control Fall risk

M?=0.001) (1?=0.346) (n’=0.383) experience alns
P=0.195 P=0.001 P=0.001 control . .

(n2:0_059) (n2=0.686) (n2:0_717) experience Quallty of life

p<0.05*
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Conclusion

The static balance results showed that neuromuscular training significantly
reduces static balance compared to the control group. The results of the present
study are in line with those of Rahimi et al. (2019), Bondi et al. (2022), Zarei et
al. (2017), Farsi et al. (2014), Zamani et al. (2016), Ageh Berg et al. et al. (2009),
reporting that there was a significant improvement in muscle strength in the right
leg knee extensors, left leg thigh adductors, and left leg knee extensors muscles
compared to the control group. There was no significant difference in other lower
limb muscles compared to the control group. These results were in line with the
results of Rahimi et al. (2019), Farsi et al. (2014), Biranvand et al. (2016) and
Rozandeh et al. In dynamic balance, the score of Timed up and Go test showed a
significant decrease compared to the control group. These results were consistent
with those of Rahimi et al. (2016), Balochi et al. (2015). Given that elderly people
tend to spend more time in the stance phase, it is possible that the strengthening
of these muscles, especially the gluteal, flexor and extensors of the thigh and knee,
has been able to play a role in walking faster in the elderly. In the quality of life,
a significant improvement was observed in the experimental group compared to
the control group, which is in line with the results of Sogorian et al. (2006),
Bazarafshan et al. (1400), Khodaparast et al. (1400), Sato et al, Imgama et al.
(2011) and Marquez et al.

In general, a course of neuromuscular training improves static balance, muscle
strength, and quality of life of elderly women. In addition, this type of exercise
reduces the possibility of elderly people falling down.
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