Journal of

Research Paper

CrossMark

Comparison of the Effects of Core Stability and Trampoline Exercises on
Static and Dynamic Balance, and Ankle Proprioception in Female Volleyball
Players with Chronic Ankle Instability

*Fatemeh Bahrami!{2, Mahdi Sabbagh Langeroudi?

1. Department of Corrective Exercises and Sport Injury, Faculty of Sport Sciences, Isfahan Islamic Azad University (Khorasgan), Isfahan, Iran.

Use yourdevice 0 scan and Bahrami F, Sabbagh Langeroudi M. Comparison of the Effects of Core Stability and Trampoline
Exercises on Static and Dynamic Balance, and Ankle Proprioception in Female VVolleyball Players with Chronic
Ankle Instability (Persian)]. Journal of Sport Biomechanics. 2023;9(2):140-154.
https://doi.org/10.21859/JSportBiomech.9.2.370.1

9. https://doi.org/10.21859/SportBiomech.9.2.370.1

ABSTRACT

This study sought to compare the impact of core stability and trampoline

Article Info: training on the static and dynamic balance, along with proprioception, among
female volleyball players dealing with chronic ankle instability.

Received: 20 April 2023 [YETEER Thirty-six female volleyball players experiencing chronic ankle instability

Accepted: 30 Dec. 2023 were purposefully chosen and randomly split into three groups: core stability

Available Online: 5 Jan. 2024 training, trampoline training, and a control group. Static and dynamic balance were

assessed using the stork and Y balance tests, while proprioception was evaluated
utilizing a goniometer. Following the pre-test evaluations, the core stability and
trampoline training groups underwent a 6-week exercise regimen. Post this training
period, further evaluations were conducted. The ANCOVA test, LSD, and paired t-
tests were employed for inter-group comparisons and intra-group assessments.
Findings suggest that both training programs significantly impacted static
balance (p<0.01), dynamic balance (p<0.01), and ankle proprioception in
dorsiflexion (p<0.01) and plantar flexion (p<0.01) positions. Notably, a notable
difference was observed between the effects of the two training programs on

Keywords: posterior-medial orientation, total dynamic balance score, and proprioception in

plantar flexion. However, the trampoline training program demonstrated a greater
Balance, Proprioception, effect than the core stability program. Nevertheless, no significant difference was
Volleyball, Instability found between the two training groups in static balance, anterior and posterior-

lateral dynamic balance, and proprioception in dorsiflexion (p>0.05). Furthermore,
both training groups exhibited significant differences in the researched variables
when compared to the control group (p<0.01).

Overall, the results illustrate that incorporating core stability exercises
and trampoline training enhanced static and dynamic balance, as well as deep ankle
sensation, among athletes dealing with chronic ankle instability.
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1. Introduction

Athletes in various disciplines often engage in long-term exercises that induce fatigue in different parts of
the neuromuscular control structures, including the central nervous system, nervous control of muscles,
and muscles themselves, leading to reduced muscle efficiency and an increased likelihood of injury
following fatigue (1). Among the joints prone to the most sports injuries is the ankle joint (2, 3). Lateral
ankle sprains are amongst the most common injuries during both sports activities and daily tasks (4, 5).
These injuries account for 15 to 30% of sports-related injuries, with a reported return rate of over 75% (4).
They are particularly prevalent in football, basketball, volleyball, and sports requiring rapid changes in
body movement direction (2). An ankle injury not only hinders an athlete's participation in competitions
but can also result in long-term disability, impacting the athlete's health and increasing overall costs (6),
potentially leading to chronic ankle instability (7). This emphasizes the importance of implementing
diverse exercises to mitigate complications arising from such injuries.

2. Methods

This study followed an applied and semi-experimental approach. Participants were selected through
available and purposeful random sampling. The statistical population consisted of 80 volleyball players in
Isfahan suffering from chronic ankle instability. Thirty-six athletes aged between 18 to 25 years were
selected as the primary sample, divided into three groups: a control group (12 individuals), a core stability
training group (12 individuals), and a Trampoline training group (12 individuals). Identification of
participants with functional ankle instability occurred through a questionnaire and clinical tests conducted
by a physiotherapist. Entry criteria included scoring equal to or below 90% on the ankle disability index
questionnaire and equal to 80% on the ankle and foot disability sports index questionnaire (8). Other criteria
involved a history of at least one acute ankle sprain causing pain, swelling, and temporary performance
reduction (not within the last month) and repeated ankle sprains within the last six months (9). The Stork
and Wei tests assessed static and dynamic balance, respectively, while proprioception was evaluated using
a goniometer. After pre-test evaluations, the core stability and trampoline training groups underwent a 6-
week exercise regimen. Post-test evaluations mirrored the pre-test assessments. Data analysis utilized
analysis of covariance, Bonferroni's post hoc test for inter-group comparison, and correlated t-tests for
intra-group  comparisons.  Ethical considerations were observed, and ethical approval
(IR.IAU.KHUISF.REC.1398.286) was obtained from the Islamic Azad University, Khorasgan branch.

3. Results

The findings indicate the significant impact of both training programs on static balance (p<0.01), dynamic
balance (p<0.01), ankle proprioception in dorsiflexion (p<0.01), and plantar flexion (p<0.01). Additionally,
a notable difference was observed between the effects of the two training programs on posterior-medial
orientation, total dynamic balance score, and proprioception in plantar flexion. However, while the
trampoline training program was more effective than the core stability program, no significant difference
was noted between the two training groups in static balance, anterior and posterior-lateral dynamic balance,
and proprioception in dorsiflexion (p>0.05). Furthermore, both training groups demonstrated a significant
difference in research variables compared to the control group (p<0.01) (Table 1).

4. Conclusion

This research highlights the significant effects of both central stability and trampoline training programs
on improving balance and proprioception in female volleyball players experiencing chronic ankle
instability. In regard to the central stability training program's impact on balance, it can be concluded that
the larger muscles in the central body region establish a stable foundation, enhancing body inertia against
disturbances (10, 11). Studies suggest that central body stability exercises can enhance trunk muscle
activation patterns, crucial for maintaining static posture control (12, 13). Trampoline exercises,
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characterized by kinetic movements such as hopping at a stable level, significantly impact balance and
proprioception improvement. Injury negatively affects proprioception and neuromuscular control (14),
leading to deficiencies in ankle and hip strategies during single-leg stance. The research results demonstrate
the efficacy of trampoline exercises in enhancing these variables (15).

Table 1. Results of covariance analysis to investigate the effect of exercise interventions on research variables

Variable Source of  Type lll df Mean F Sig. Eta Observed
work Sum of square power
Squares
static balance Pre 93.976 1 93.976 43.062 0.001 0.574 1
Group 190.211 2 95.205 43580 0.001 0.73 1
dynamic balance Pre 320.357 1 320.357 217.282 0.001 0.87 1
Grop 261.298 2 130.649 88.613 0.001 0.84 1
ankle proprioception in Pre 1.765 1 1.765 4.04 0.054 0.11 0.49
dorsiflexion Grop 5.358 2 2.679 6.093 0.006  0.27 0.85
ankle proprioception in Pre 7.093 1 7.093 20.972  0.001 0.39 0.99
plantar flexion Grop 14.389 2 7.194 21.271  0.001 0.57 1
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