Sport Medicine Studies Volume 13, No 29, 2021, Page 229-252

Research Paper
Effects of Eight Week of Dynamic Neuromuscular
Stabilization Exercises on Posture, Strength and Trunk
Endurance in Educable Mentally Retarded Students

E. Dehghani!, and Gh. A. Ghasemi?

1. MSc, Department of Sports Injury and Corrective Exercises, Faculty of Sport
Sciences, University of Isfahan, Isfahan, Iran.

2. Professor, Department of Sports Injury and Corrective Exercises, Faculty of
Sport Sciences, University of Isfahan, Isfahan, Iran (Corresponding Author)

Received Date: 2021/06/07 Accepted Date: 2021/11/07

Abstract

The aim of this study was to evaluate the effects of eight-week dynamic neuromuscular
stabilization (DNS) exercises on posture, strength and trunk endurance in educable
mentally retarded female students. Totally, 26 mentally retarded female students were
matched based on intelligence quotient (IQ) score and divided into two control and
experimental groups. The experimental group participated in 24 training sessions. The
variables of muscle strength and endurance, head and neck angle and back and lumbar
arches of the subjects were evaluated by handheld digital dynamometer, Sorensen test,
Side plank, plank, photogrammetry and flexible ruler, respectively. Data were statistically
analyzed using analysis of variance (ANOVA) for duplicate data. Exercise intervention
resulted in a significant difference in strength and endurance of trunk and posture between
the experimental and control groups (P>0/05). According to the present results, the use of
DNS exercises in the process of physical rehabilitation of educable mentally retarded
students is recommended.
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Introduction

Lack of development of the central nervous system in people with mental
disabilities has led to a large difference in the types of physical fitness factors
between these people and healthy people and they are exposed to many diseases
(1). Exercise and physical activity for people with mental disabilities can be an
effective measure to strengthen relationships, improve health and remove
movement limitations (2). The change in posture is the result of repeating the
wrong daily movements and the resulting overload in people with mental
disabilities. Understanding the body, strengthening the strength and endurance of
the muscles will be factors to improve the physical condition and prevent the
occurrence of musculoskeletal injuries in the mentally retarded person (3).
Therefore, the aim of this study was to investigate the effect of eight-week
dynamic neuromuscular stability (DNS) training on posture, strength and
endurance of the trunk muscles of trained mentally retarded students.

Materials and Methods

This quasi-experimental study evaluated the effect of eight-week DNS training on
posture, strength and endurance of trunk muscles in 15-20-year-old girls with
educable mental retardation in Fooladshahr. Totally, 28 students matched in terms
of intelligence quotient (IQ) were selected based on purposive and available
sampling and were divided into control and experimental groups. The subjects'
initial assessment was based on 1Q and demographic characteristics. The 1Q of the
subjects was between 50 and 70. Photogrammetry technique was used to measure
the angle of the head and neck, and a flexible ruler was applied to measure the
dorsal and lumbar arches. A hand-held digital dynamometer was utilized to assess
the strength of the trunk muscles. The tests used to measure trunk endurance were
Sorensen, Plank and Side Plank. After taking the pre-test, the experimental group
performed DNS exercises for eight weeks in 24 sessions each session lasting about
40 minutes. Due to the special characteristics of the subjects and characteristics
of DNS exercises, the exercises were completely performed individually with the
full supervision of the examiner. During the first sessions, how to perform
diaphragmatic breathing was correctly taught, and then breathing exercises were
practiced along with movement patterns of dynamic neuromuscular stability
exercises (4). Gradually, breathing exercises were done with more complex
movement patterns. Descriptive statistics such as mean and standard deviation
were used to examine the natural distribution of data using the Shapiro-Wilk test
to summarize the data. In the inferential section, in order to analyze the data and
express possible differences between the means of the groups in the two stages of
measurement (pre- and post-tests), the statistical method of analysis of variance
(ANOVA) was used for repeated measures at a significance level of 0.05.
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Results

The present study showed that DNS training improved 7.4% in the craniovertebral angle,
8.3% in the kyphosis angle, and 5.3% in the lumbar lordosis angle. Therefore, by
comparing the control group that showed no progress, the effect of DNS exercises on the
posture of mentally retarded female students was positively evaluated. The intergroup
effects were significant in all three cervical, thoracic and lumbar arches ((P = 0.00 and F
=19.69), (P = 0.00 and F=43.13) and (P = 0.00 and F=13.91), respectively). On the other
hand, the interactive effects as the most important factor in the difference between the
groups in all three arches were also significant ((P = 0.00 and F=22.67), (P = 0.77 and
F=63.49) and (P = 0.00 and F=24/20), respectively), indicating that DNS exercises
improved the subjects' posture in the experimental group compared to the control group.

The results of the present study suggested 18.6% improvement in trunk flexural strength,
9.6% in trunk extensor strength, 38.3% in plank, and 57.16% in lateral plank (right),
58.3% in lateral plank (left) and 43.8% in Sorensen test. The control group had no
progress, representing the positive effect of DNS exercises on the strength and endurance
of the trunk muscles of mentally retarded students. The strength of the girls' torso
extensions changed significantly under the influence of DNS exercises.

These changes were in the experimental and control groups from the mean of 75.50 to
77.28 and from the mean of 70.91 to 70.88, respectively. In this variable, the intra-group
(P=0.00and F = 61.95) and interaction (P = 0.00, F = 56.34) effects were significant, but
intergroup (P = 0.36 and F = 0.87) effects were not significant, indicating that the strength
of the students' trunk flexors changed significantly under the influence of DNS exercises.
The intergroup effects were significant in Plank, Side Plank (on both right and left) and
Sorenson ((P = 0.00, F =55.99), (P = 0.00, F= 137.87) and (P = 0.00, F = 66.43) as well
as (P =0.00, and F = 70.54), respectively). On the other hand, the interactive effects were
significant in Plank, Side Plank (on both right and left) and Sorensen. Therefore, the DNS
exercises demonstrated a significant effect on the posture, strength and endurance of the
trunk muscles of mentally retarded students.

Conclusion

Breathing exercises along with movement patterns improve the strength of the muscles
involved in breathing, and the coordination created in these muscles improves the mobility
of the chest and the alignment of the spine. The strength and endurance of trunk muscles
can be one of the most effective factors in a person's posture by preventing deviations in
the spine (5). Due to the poor coordination in performing activities, especially complex
movements, they have impaired motor skills (1). The DNS training is based on central
nervous system involvement. As a result, it improves sensory-motor pathways and
increases neuromuscular coordination (6). Trunk muscle strength is strongly influenced
by neuromuscular coordination, so DNS training can have a positive effect on improving
trunk muscle strength and endurance followed by improved posture.

Keywords: Mentally Retardation, Dynamic Neuromuscular Stability Exercises, Muscle
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