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Abstract

The aim of this study was to investigate the effect of eight-week dynamic neuromuscular
stabilization (DNS) training on dynamic and static balance, fall prevention and lower
limb strength in healthy elderly women. This quasi-experimental study was conducted
using pre- and post-tests. Thirty healthy elderly women (60-79 years old) were
purposefully selected and randomly divided into two groups of exercise (DNS training)
and control. Static balance, dynamic balance, fall risk and lower extremity strength were
measured by the Berg and Sharpened Romberg balance tests, Timed Up and Go test,
Shumway-Cook model and the Chair Stand test, respectively. Paired t-test and
independent t-test were used to analyze the data. The training group indicated a
significant difference between pre- and post-test and compared to the control group in all
factors. According to the present findings, the effect of DNS training in improving
research variables is confirmed, and its use in elderly care programs is recommended.
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Extended Abstract

Objectives

Aging is associated with decreased physiological and functional capacities,
which can lead to disability, decreased balance, and increased risk of falls. One
of the latest sports rehabilitation techniques is the dynamic neuromuscular
stabilization (DNS) technique, which not only involves the muscular system but
also engages the nervous system (1). Balance has been used as a factor to
determine the degree of independence of the elderly. Despite the good
theoretical support about the effects of DNS exercises on the neuromuscular
system, the scarcity of research about the effectiveness of these exercises on
important factors such as balance in elderly people is surprising. Therefore, due
to the high prevalence of balance problems, risk of falling and decreased muscle
strength in the elderly, the aim of this study was to investigate the effect of
eight-week DNS training on dynamic and static balance, fall risk and lower limb
strength in healthy elderly women.

Methods

This quasi-experimental study was conducted using pre- and post-tests. The
population of the present study was all healthy elderly women (60-79 years old)
(2, 3) in Mashhad, who were purposefully selected according to the inclusion
and exclusion criteria. Thirty healthy elderly women (60-79 years old) were
randomly divided into two exercise (DNS training) and control groups. Static
balance, dynamic balance, fall risk and lower extremity strength were measured
by the Berg and Sharpened Romberg balance tests (4), Timed Up and Go test
(5), Shumway-Cook model (6-8), and the Chair Stand test (6, 9, 10)
respectively. The control group performed their daily activities and the
experimental group performed the DNS training protocol for 8 weeks, 3 sessions
per week, 50 minutes each session. The training protocol of the experimental
group included warm-up exercises (5 minutes), DNS exercises with respiratory
correction (40 minutes) and cool-down exercises (5 minutes). According to the
DNS approach, the exercise movements included diaphragmatic breathing, Baby
Rock (Supine 90-90), Prone, Rolling, Side Lying, Obliques Sit, Tripod,
Kneeling, Squat, Czech Get Up (1).

The experimental group did DNS training protocol in two nursing homes for 8
weeks, 3 sessions per week, 50 minutes each session. Paired t-test was used to
compare the mean of research variables before and after the training protocol in
each group, and an independent t-test was used to compare the variables
between groups at a significance level of P <0.05.
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Results

The aim of this study was to investigate the effect of eight weeks of DNS
training on balance, fall risk and lower limb strength in healthy elderly women.
The results of the independent t-test showed that there is no significant
difference in demographic characteristics between the research groups (P<0.05).
The normality of the data was determined using the Shapiro-Wilk test (P<0.05)
as well as independent t-test and paired t-test were used for between-group
comparisons ( static balance, dynamic balance, fall risk and lower limb
strength). Table 1 presents the results of paired t-test and independent t-test.

The results of paired t-test showed that there was a significant difference
between pre-test and post-test of the training group in static balance, dynamic
balance, fall risk and lower limb strength (P<0.01)). But in the control group, no
significant differences were observed between pre- and post-test values in static
balance, dynamic balance, fall risk and lower limb strength (P>0.05). In
addition, based on the results of the independent t-test, no significant difference
was observed in the pre-test of training and control groups in static balance,
dynamic balance, fall risk and lower limb strength (P>0.05), while in the post-
test, the difference was significant in static balance (P=0.018), dynamic balance
(P=0.032), fall risk (P=0.001) and lower limb strength (P=0.001).

Table 1- Results of paired t-Test and Independent T-Test for Comparison
within and Between Groups in Intervention and Control Groups in Pre- and Post-

Tests
Variable Group Pre-Test Post-Test t P value
Intervention 36.78+3.64 3.24+2.71 2.94 0.001
static balance Control 7.61+4.39 39.37+2.58 0.28 0.692
t 0.51 2.37
P value 0.869 0/018
Intervention 13.05+1.17 10.86+1.41 3.67 0.001
dynamic balance Control 12.63+2.04 12.03+£1.79 -1.58 0.379
t 0/094 -1.15
P value 0.726 0.032
Intervention 87.91+2.68 59.41+2.37 5.12 0.001
fall risk prediction Control 86.73+1.62 84.23+2.05 1.85 0.583
t 0.24 2.51
P value 0.984 0.001
Intervention 8.46+2.18 12.4+1.62 -7.156 0.001
lower limb Control 9.1+£1.7 9.72+1.68 -0.802 0.469
strength t 0.54 3.46

P value 0.726 0.001
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Discussion

The training group indicated significant improvement in static balance, dynamic
balance and lower limb strength, as well as a significant reduction in fall risk.
DNS training is one of the rehabilitation techniques that have recently been used
in the literature to promote the neuromuscular system. According to the results
of the present study, DNS training seems to reduce the risk of falls and improve
static balance, dynamic balance, and lower limb strength enhancement, so
trainers and therapists could use DNS exercises according to the special needs of
the elderly.

Keywords: Dynamic Neuromuscular Stabilization Training, Balance, Fall
Risk, Lower Extremity Strength, Elderly
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