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Abstract

Parkinson's disease is one of the most common diseases of the central nervous system,
occurring mainly in the elderly age group. It affects the balance of these patients and
increases the risk of falls and eventually dangerous hip fractures. Therefore, it seems
necessary to find a way to improve the balance in these patients. The aim of the present
study was to investigate the effect of 12-week dynamic neuromuscular stability exercises
on the static and dynamic balance of people with Parkinson's disease. In this semi-
experimental study, 30 men and women with Parkinson's disease were selected according
to the Hoehn and Yahr scale. Then, the participants were randomly paired into two groups
including experimental groups of 15 subjects (age: 64/86+4/76 years, height:
170/40+5/48, weight: 69/53+7/06) and control group (age: 63/73+3/45, height:
168/93+4/74, weight: 67/80+8/41). First, both groups were subjected to a pretest. Then,
the experimental group performed the DNS exercises for 12 weeks, 3 sessions per week
and each session lasted 45 minutes. The control group also led a normal life, and a posttest
was performed on both groups at the end of 12 weeks. The foot scan was used to measure
static balance and Timed Up and Go (TUG) test was used to measure dynamic balance.
The repeated measures ANOVA was used to analyze the data. The results of analysis of
the components of static balance (ELIPS <0.02 - P-COF < 0.03) (P- and dynamic balance
(P- TUG <0.001) were shown to be significant in the comparison of the pre-test with the
post-test, showing the positive effect of nerve stability exercises on dynamic muscles
among people with Parkinson's disease. It seems that dynamic neuromuscular stability
exercises can improve the static and dynamic balance of elderly people with PD.
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Therefore, it is suggested that these exercises should be included in the rehabilitation
programs for people with Parkinson's disease.

Keywords: Dynamic Neuromuscular Stabilization Training, Balance, Parkinson's
Disease.

Extended Abstract

Background and Purpose

Affected by 0.3% of the population, Parkinson's disease (PD) is more common
among men and the elderly. In most cases, the disease begins between the ages of
65 and 70. A number of motor symptoms of Parkinson's disease observed in
patients include tremor, rigidity, and motor slowness (1). PD patients can improve
their performance through a variety of training strategies. Dynamic
Neuromuscular Stabilization (DNS) is a system of fundamental motor exercises
that has been designed to aid patients with Parkinson's disease (PD) to engage
muscular system and the nervous system as well. In spite of the solid theoretical
support for DNS exercises on the neuromuscular system (2), little research has
been conducted on their effectiveness on PD patients with decreased balance.
Consequently, this study examined the effect of twelve-week DNS training on
dynamic and static balance in patients with Parkinson's disease because balance
problems, falling risk, and reduced muscle strength are common in PD patients.

Materials and Methods

In this quasi-experimental study, pre- and post-tests were administered. The
present study included 30 elderly men and women suffering from Parkinson
disease (60-79 years old) in Sirjan, who were purposefully selected based on
Hoehn and Yahr scale (between 1-2/5) (3). There were two groups of 30
individuals with Parkinson's disease (60-79 years old) who were randomly paired
to exercise (DNS training) and control groups. The study measured the static
balance by using foot scan data including COF and Ellipse area analysis during
standing on the force plate for 30 seconds (4). Furthermore, using the Timed Up
and Go Test (TUG), the dynamic balance was measured (5).

While the control group performed their daily activities, the experimental group
underwent DNS training for 12 weeks, three sessions each week, lasting 50
minutes. The participants in experimental group were instructed to warm up for
five minutes, perform DNS exercises with respiratory correction for forty minutes,
and then cool down for five minutes. DNS exercises consisted of diaphragmatic
breathing, Baby Rock (Supine 90-90), Prone, Rolling, Side Lying, Oblique Sit,
Tripod, Kneeling, Squat, and Czech Get Up.
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A corrective exercise center administered DNS training protocol to the
experimental group for 12 weeks, 3 sessions per week, and each lasting 50
minutes. For comparisons between the groups and for comparisons of the mean
of research variables before and after the training protocol, the repeated measure
ANOVA was used.

Findings

Using DNS training for twelve weeks, this study evaluated the effect of DNS on
static and dynamic balance among elderly men and women with Parkinson’s
disease. The results of the statistical analysis showed that experimental groups
and control groups differed significantly in the TUG test (P = 0.01), while there
was no significant difference between the two groups before the study. It was also
found out that COF results between experimental and control groups were
significantly different (P=0.03). In addition, experimental groups and controls
showed a significant difference in ellipse area analysis (P=0.02).

Descriptive information and analysis of variance for repeated measure for TUG,
static and dynamic balance variables.

. Control Group DNS Group

variables (n=15) (n=15) P(r)
Pretest Posttest  Pretest Posttest m; gﬂfa; Qt Timex
M(SD) M(SD) M(SD) M(SD) time Group Group

UG ﬁg? 2001 2058 1582 001 0001  0.001
' 11.87 8.30 6.29 0.34 0.34 0.41

S;?;fce 34301 33240 36507 5852"137 0001 073  0.03
112.86  117.53 93.94 : 0.38 0.04 0.26

(COF)

Static

Balance 69.68 66.85 66.85 47.46 0.01 0.28 0.02
(ellipse 30.73 33.47 33.47 22.61 0.34 0.04 0.27
aera)

Note: M: mean, SD: standard deviation, s: second, p: significance level, r: effect size

Conclusion

Based on the present study’s findings, significant improvements were observed in
static balance and dynamic balance among the training group. Recent studies have
demonstrated the effectiveness of DNS training in promoting neuromuscular
function (6,7). Trainers and therapists could use DNS exercises according to the
special needs of elderly people with Parkinson's disease based on the results of
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the current study. DNS training improves static balance and dynamic balance,
allowing trainers and therapist to use DNS exercises according to the special needs
of elderly individuals with Parkinson's disease. Therefore, increasing
neuromuscular coordination and strengthening core muscles can result in an
improvement in both dynamic and static balance.

Keywords: Dynamic Neuromuscular Stabilization Training, Balance,
Parkinson's Disease.

Article Message

Aging itself is a very difficult and complex process that leads to a relative decrease
in sensory and motor abilities and a decrease in daily activities and the
psychological problems associated with them. When this problem is combined
with Parkinson's disease and amplifies the effects of aging on loss of balance, it
has destructive effects on this group of the elderly. This study was conducted to
obtain a detailed overview of these exercises and to determine if these exercises
can have a positive effect while being safe for these people suffering from
Parkinson.
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1. G-Power
2. Modified Hoehn and Yahr Staging Scale
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Table 1. Dynamic neuromuscular stability exercises include 8 exercises in 3 levels of
simple to advance.
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Table 1. Dynamic neuromuscular stability exercises include 8 exercises in 3
levels of simple to advance.
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Table 1. Dynamic neuromuscular stability exercises include 8 exercises in 3
Jevels of simple to advance
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Table 1. Dynamic neuromuscular stability exercises include 8 exercises in 3
Jevels of simple to advance
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1. Center of Force
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1. Timed up and go (TUG)

@' TANT-MCTH Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



A\ 4 Wb IMlac— wae OGS OLG i 4 VY 50 1 J e

b 4l

09,5 ;0 Ol o 4y (gl Liols bl astive aeliy ulul 1y Gl i Bass 8,8 a5
sls oylis glel b ais ()15 o] ed andllas Job 10 g dopd Vot O jgo 4 a3 lane
sle (Sig s caslice S5 Comen Sledbl jo ]S g (0,55 05,5 (o Syl e gl
ol oo BV o)led Jooz 55 (S ooy palh B jg (o Jold (SFUD S

PO PR RV UL S PEIPIE S g PRES
Table 2. Demographic characteristics of participants of the study.
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Table 3. Descriptive information and analysis of variance for repeated measure for
dynamic balance variables.
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Table 4: Descriptive information and analysis of variance for repeated measure for
static balance variables.
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1. Developmental Kinesiology
2. Frank
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