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Abstract
Keywords Background and purpose: The present study was conducted to compare the
effect of dynamic neuromuscular stabilization (DNS) exercises and Otago on
Dynamic balance, proprioception and trunk endurance of elderly women.

Methods: 45 elderly participants were divided into three groups: control, DNS,
and Otago exercises, each consisting of 15 individuals. Sharpand-Romberg tests
as well as standing and walking time were used to evaluate static and dynamic
balance (DB). Trunk endurance was evaluated with a 60-degree flexion test and

neuromuscular

stabilization trunk proprioception with a goniometer. After evaluating the variables, the
. subjects of the training groups performed the exercises for 6 weeks. The control
EXErcises group did their daily activities. After the training program, a post-test was
conducted, and statistical analysis was performed using SPSS version 24
Otago exercises software. The analysis of covariance and post hoc Bonferroni test were utilized
to compare the research factors between the experimental and control groups at

Balance a significance level of 0.05.
Results: The results of the research showed that between the control group with
Proprioception DNS and the control group with Otago in static balance (p=0.001), DB (p=0.001
and p=0.005), trunk proprioception (p=0.001) and trunk endurance (p=0.001,
Endurance p=0.003). Also, a significant difference was observed between the two groups
of DNS-Otago in the variables of trunk proprioception (p=0.004) and trunk
Elderly endurance (p=0.002). However, this difference was not significant in the field of

static and DB (p>0.05).

Conclusion: The results of this study demonstrate the effectiveness of both DNS
exercises and Otago in improving balance, endurance, and trunk proprioception
in the elderly. These findings emphasize the importance of utilizing these
exercises to enhance the functional level of older adults.
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Extended Abstract

Introduction
Aging is associated  with  various

complications and disorders. Osteoporosis in
older people is one of the causes of falls, followed
by the fear of falling. Fear of falling is an internal
psychological phenomenon of older people and
was initially defined as low perceived self-
efficacy or confidence in avoiding falls during
relatively non-hazardous daily activities (1). Fear
of falling is associated with a range of adverse
health outcomes such as loss of independence,
activity limitation, risk of falling, reduced social
activity, and poor quality of life for older adults
(2). The etiology of fear of falling is unclear but
includes physical, cognitive, and psychological
components that do not necessarily overlap and
are associated with loss of postural control,
functional impairment, motor disability, and a
history of falls (3). One of the factors that cause
fear of falling in the elderly is muscle weakness
and disorders related to posture control and
balance. Therefore, the present study was
conducted to determine the effect of eight weeks
of dynamic neuromuscular stabilization (DNS)
exercises and Otago on the balance,
proprioception, and trunk endurance of older
people to determine which exercise had a greater
effect compared to the other exercise or whether
there is a difference between the effects of the two
exercise programs?

Methodology

The current research was applied and semi-
experimental. The statistical population of the
present study was made up of older women in the
age range of 65 to 75 years in Isfahan City. The
statistical population according to the output of
G*power software for the statistical test of
covariance with effect size values of 0.5, alpha
0.05, and power 0.8, at least 42 people were
needed for this research (12 people in each
group). However, due to the possible drop in the
groups, 15 people in each group were selected as
research samples, and in the end, all the subjects

finished their work with 100% retention.

To select the subjects, they went to the Lotus Hall

in Asgarieh Street, Isfahan, and by distributing
the questionnaire, the subjects who were willing
to participate in the research were selected as
available and (with the inclusion criteria)
randomly divided into three groups (control,
DNS and Otago) were divided. Among the entry
criteria are age (between 65 and 75 years old),
gender (female), absence of head, spine, pelvis,
thigh, knee, and ankle injuries and other injuries
affecting balance, and history of falling. It had
been at least three months since the balance was
disturbed (18). Reluctance to continue the
research and observing disability to the extent
that the person was unable to do exercises and
using a particular drug that affects the research
factors were among the criteria for exiting the
research. After completing the consent form,
which these people and one of their family
members, anthropometric ~ measurements,
including the height and weight of the subjects,
were taken. Then, the subjects performed
Sharpand-Romberg tests and the time to get up
and go to evaluate static and dynamic balance.
After that, trunk endurance in older people was
evaluated with a 60-degree trunk flexion test and
trunk depth sensation with a goniometer. It is
worth mentioning that to control the effect of
fatigue on performance, the tests were not
performed consecutively, and the next test was
taken separately. The subjects of the intervention
groups did the exercises for eight weeks in Lotus
Hall. During this period, the control group did
their daily activities. After the end of the training
program, the subjects were given a post-test.

Results

Descriptive statistics were related to weight,
age, height, and BMI variables. The mean and
standard deviation of age is 68.40+3.16 years,
height 1.61+0.06 meters, weight 68.80+3.34 kg,
and body mass index (BMI) 26.56+1.22 kg/m? in
the control group. In the DNS group, the average
age was 70.00+2.88 vyears, height 1.63+0.07
meters, weight 70.40+4.72 kg, and BMI
26.54+1.67 kg/m?. Also, in the Otago training
group, the average age was 69.73+3.06 years,
height 1.61+0.06 meters, weight 70.53+£8.28 kg,
and BMI 27.23+2.95 kg/m? (Table 1).
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Table 1. Covariance analysis test table for the studied variables.

Post-test mean +

Variable Groups Standard deviation F P Eta squared
Stabilization 17.02 +2.98
Static balance blindfolded (Second) Otago 17.67+ 3.99
Control 15.45+3.41 e 0.664
Stabilization 11.48+1.26
Dynamic balance (Second) Otago 11.64+1.56 9.068
Control 12.59 + 1.30 0.001 0.307
Stabilization 4.67+1.35
Trunk proprioception (Degree) Otago 6.13+ 1.64 31.058
Control 6.53+ 2.53 0.001 0.602
Stabilization 16.20+ 2.86
Trunk endurance (Second) Otago 14.40+1.99
Control 12.83+ 2.61 e 0.554

There was a significant difference between the
DNS group and the Otago group with the control
group in the pre-test scores of static balance,
dynamic balance, trunk proprioception, and trunk
endurance (P<0.05). Also, no significant
difference was observed in the static and dynamic
balance pre-test scores between the DNS and
Otago groups, respectively (P=0.419) and
(P=1.000). However, in proprioception and trunk
endurance tests, a significant difference was
observed between the two DNS and Otago
groups, respectively (P=0.004) and (P=0.002).

Conclusion

The results of the present study in
proprioception have shown the effect of both
Otago training programs and DNS on the
improvement of proprioception in older people.
Also, the results showed that DNS exercises are
more effective than Otago exercises. In terms of
the effect of neuromuscular stabilization
exercises on the trunk, it should be stated that
these exercises probably improved endurance by
increasing the pain threshold, strengthening the
deep muscles of the back (such as multiple heads
and transverse abdominis), and increasing muscle
coordination and stability of the back (26). Also,
Otago exercises aimed at improving balance and

reducing the risk of falling have probably
activated the trunk muscles. Frequently
activating these muscles can improve the strength
and endurance of the muscles in this area. One of
the limitations of the research is the need for more
control over the psychological and motivational
level, the type of nutrition, and the level of their
daily activity. It is also suggested that the effect
of DNS exercises and Otago be investigated on
other factors related to balance disorders and

aging.

Clinical Applied

The present study compared the effect of DNS
exercises and Otago on proprioceptive balance
and trunk endurance of older adults with a history
of falls. In general, the results of this study show
the effect of DNS exercises and Otago on the
improvement of balance, endurance, and trunk
proprioception in older people. It shows the
importance of using these exercises to improve
the functional level of older people. On the other
hand, neuromuscular stabilization exercises are
recommended for older people due to their more
significant effect on trunk proprioception and
endurance compared to the Otago program.
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