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Abstract

Background: Evaluating and improving the movement ability and functional fitness of teenagers in sports is
one of the methods of injury prevention. The aim of the study was to investigate the effect of a 6-week breathing
control exercise on some functional performance factors of female student athletes.

Research method: As a statistical sample, 42 teenage female athletes from Mashhad, aged 15 to 16, took part
in this quasi-experimental study with a pre and post-test design. They were randomly divided into two
experimental groups (21 individuals) and control groups (21 individuals). Six sessions of dynamic
neuromuscular stability motor control training were administered to participants in the experimental group over
six weeks. The Y test, the Davis test, the trunk flexor muscular endurance test, and the vertical jump were used
to assess the dynamic control variables of posture, upper limb agility and stability, explosive power, and trunk
flexor muscular endurance, respectively. The pre-test and post-test measures were completed in the same
conditions. After confirming the normality of the data, SPSS statistical software was used to analyze repeated
measures using analysis of variance (P<0.05).

Results: The results showed that breathing control exercises on dynamic posture test (P<0.05), the endurance
of trunk flexors (P<0.05), agility and stability of upper limbs (P<0.05), and vertical jump (P<0.05) of teenage
sports girls had a significant effect.

Conclusion: The findings indicate improvements in all research variables in the experimental group. Therefore,
these exercises can be beneficial for participants in enhancing their performance in specialized functional
movements, including sports skills, during periods of motor development.

Keywords: Breathing Control Exercises, Dynamic Neuro-Muscular Stability, Dynamic Posture Control Test,
Upper Limb Agility and Stability, Female Adolescent Athletes.
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Extended Abstract

Background and Purposes

According to the studies investigating musculoskeletal injuries, "functional movement dysfunction”,
a neuromuscular disorder brought on by "Dynamic Postural Instability,” is one of the major causes of
intrinsic injuries (1, 2). A physical, rehabilitative, and educational program called dynamic
neuromuscular stabilization may contribute to preventing repetitive injuries (3). It may enhance sports
performance, in addition to being used in the functional therapy of painful musculoskeletal injuries.
The breathing control exercise is according to the developmental kinesiology mode (4). Dynamic
neuromuscular stabilization refers to inborn motor patterns or programs that allow the baby to achieve
the best posture, functional joint symmetry, optimal breathing, and locomotion movements during
ontogenesis. Restoration of physiological movement patterns as defined by developmental
kinesiology is the primary objective of the dynamic neuromuscular stabilization approach. The
foundational requirement for the ideal quality of any movement, like sports activities, is optimal trunk
stabilization (3).

The breathing control exercise technique can be employed in motor developmental positions to assist
and enhance the activation of stabilizer muscles, which are more deeply positioned and slow twitch,
and activate the right muscular patterns (5).

The world of sports rehabilitation and performance is noticing the benefits of exercising in
development postures in the DNS method as a treatment for recovering from an overuse injury and
injury prevention (3). As dynamic neuromuscular stabilization exercises merely involve practicing
fundamental movements, the question is whether they can also help to improve basic and specific
functional movements. To provide an answer, the current study examined four functional tests before
and after a dynamic neuromuscular stabilization program in youth female athletes to identify the
degree to which this regimen affects them.

Martial and Methods

The sample included 42 students (age range of 15- 16 years) who met the inclusion criteria as follows:
no medical restrictions to carry out exercises, no suffering from any untreated injury throughout the
last 6 months before the research, minimum 1-year training experience. Written and informed consent
was initially obtained from all participants. After the initial measurement, participants were randomly
assigned into two groups (intervention and control), with an allocation ratio of 1:1. The randomization
was carried out by random number generation.

The steps in the research process included setting up the study, enrolling participants, conducting pre-
test evaluations, carrying out the exercise program, and conducting post-test evaluations.

All subjects were evaluated at baseline and after six weeks. Measurements comprised four functional
fitness factors comprising Y balance, Davies test (to assess upper body agility and stabilization), the
trunk flexor muscular endurance test, and the vertical jump. We performed and scored each test
according to its own instruction (2, 6, 7). Y balance tests were carried out on the right leg.

The intervention group followed a breathing control exercise program for a whole period of 6 weeks
(three 45-60min sessions per week), whereas the control group followed their routine physical activity
throughout the intervention.
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Overload sessions included a 5-minute warm-up, 40-50 minutes of major movements and breathing,
and a 5-minute cool-down. The current study included diaphragmatic breathing, Baby Rock (supine
90-90), Prone, Rolling, Side Lying, Oblique Sit, Tripod, Kneeling, Squat, and standing positions.
Developmental kinesiology's automatic activation paradigm of stability and breathing of normal
postural-locomotion patterns determined exercise intensity. Inhalation and exhalation stereotypes
were advised during drills. The breathing control instructions encouraged them to expand their lower
chest cavities and abdominal walls during inhalation and maintain sufficient abdominal wall tension
during expiration (3, 8).

Statistical analysis: All data was evaluated by SPSS (version 27, IBM, Armonk, NY). Mean *
standard deviation is used for variables. Data normality was tested using the Shapiro-Wilk test. One-
way analysis of variance (ANOVA) was used to calculate baseline differences between groups for all
variables. The significance level was P < 0.05.

Findings

This study's primary goal was to demonstrate the efficacy of a breathing control exercise routine on
the level of some functional fitness factors in young female students. The main results of our study
were that young students who trained in breathing control exercises for six weeks (six sessions per
week) significantly improved on all four fitness factory assessments.

Variable Group Pre-test Post-test

Y-balance (cm) Intervention 89.32 + 7.87 97.01 + 453"

Control 88.52 + 7.52 89.55 + 5.64

Davies Intervention 14.52 + 3.55 21.38 + 3.07"

Control 14.47 + 3.69 16.66 + 3.30

Vertical jump Intervention 13.23 +1.37 15.66 + 1.71"

Control 12.80 + 2.04 12.52 + 2.22

Trunk flexors endurance test Intervention 61.42+ 21.92 90.57 +23.5
Control 63.4+ 20.74 68.04+ 18

* Significant change from pre-test to post-test.

Trunk flexors endurance test improved significantly in the intervention group compared with the
control group (Figure 1). Moreover, Y-balance, Davies, and vertical jump recorded were significantly
increased b following six weeks of intervention, respectively, with no significant changes in the
control group (Figure 1).

Conclusion

In general, this study demonstrates the impact of breathing control exercises on improving various
functional movements. Developing skills in neuro-muscular stability exercises as fundamental skills
and in patterns similar to sports-specific patterns may potentially enhance the effectiveness of
specialized functional movements, such as sports skills. These exercises may contribute to more
effective prevention of internal risk factor-related injuries resulting from motor dysfunction and
neuro-muscular disorders. This is because many anatomical abnormalities and biomechanical
disorders are often rooted in neuro-muscular impairments. It should be noted that developing skills
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in neuro-muscular stability exercises serves as a starting point for injury prevention and improving
sports performance simultaneously, as they are fundamental skills and resemble advanced sports
patterns.

Keywords
Breathing control exercises, Dynamic neuromuscular stability, Dynamic postural assessment, Upper
limb agility and stability, Teenage sports girls

Article Message

The study showed that exercise in motor developing positions improved functional movements.
Improving more advanced functional movements, such as sports skills, may benefit from mastering
basic functional motions. However, more research is needed before drawing any conclusions. A basic
functional movement routine may avoid intrinsic injuries caused be movement dysfunctions
associated with neuromuscular diseases, according to the study. Many anatomical and biomechanical
deficiencies stem from neuromuscular diseases.
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Table 2- Demographic characteristics of the participants
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Table 3 - K-S test results of the variables before the intervention of the independent variable
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Table 4- Comparison of intra-group and inter-group changes in the results of Y test, Davis test, vertical
jump test and trunk flexor endurance test in two groups (21 people in each group)
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