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Abstract

The purpose of this study was to examine the effects of 8-weeks core stability training on
stable and unstable surfaces on ankle muscular torque, proprioception, and dorsiflexion
range of motion (ROM) in athletes with chronic ankle instability (CAl). In this quasi-
experimental study, thirty athletes with CAl in the age range of 18-30 years participated
in this study. The participants were purposively selected and assigned randomly into three
groups of 10 people, i.e., unstable surface training (UG), stable surface training (SG) and
control (CG). UG and SG performed the core stability exercise protocol. One-way
ANOVA and Holm-Bonferroni post hoc test were used to evaluate the data (p <0.05).
Findings showed that in all measured parameters, the UG was significantly different from
the SG and CG (ps <0.026). The results also showed that the SG had a significant
improvement in the parameters of muscle torque and dorsiflexion range of motion
compared to the CG (ps<0.022), However, in the proprioception, there were no significant
difference between the SG and the CG (p=0.54). It can be concluded that performing core
stability training on Trampoline surface has a more effect on improving the measured
parameters in athletes with chronic ankle instability. Therefore, it is recommended
performing these exercises as a training intervention for people with chronic ankle
instability.
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Extended Abstract

Background and Purpose

Chronic ankle instability (CAI) is a common injury among athletes. This injury is
not usually cured completely and may be reversible (1). Based on previous
studies, 74 percent of such people get afflicted with chronic ankle instability (CAI)
and side effects such as the feeling of ankle instability, pain, inflammation, and
ankle sensory-motor disorders (muscular weakness, balance problems, and
proprioception issues) (2,3). The studies have reported the reduced dorsiflexion
range of motion, impairment of proprioception, and decreased muscle strength of
the ankle in people with CAl. Accordingly, various protocols have been proposed
for rehabilitating acute and chronic ankle injuries and improving the performance
of individuals with CAI (4, 5). The aim of this study was to examine the effects
of 8-week core stability training on stable and unstable surfaces on ankle muscular
strength, proprioception, and dorsiflexion range of motion (ROM) in athletes with
CAL.

Materials and Methods

The statistical population of this study consisted of female volleyball players who
were selected from all universities in Isfahan city and were of the same
competitive level. In total, 47 subjects with a history of CAI participated
voluntarily in this study 36 out of whom were purposively selected as the
statistical sample based on the inclusion criteria. The subjects were divided into
three groups: the control group (CG), unstablesurface group (trampoline) (UG)
and stable surface group (ground) (SG). Finally, the data for 30 participants were
analyzed. After the subjects signed the informed consent form, their demographic
data including height, weight, age, and sports history were collected. Then, the
dorsiflexion ROM, proprioception, as well as the functional strength of inverter,
evertor, dorsiflexion, plantar flexion muscles of all subjects in the three groups
were measured. Following the pretest, the subjects of both training groups (UG
and SG) performed the core stability exercise protocol for 8 weeks. Each week
consisted 3 sessions of 30 to 50 minutes (6). Both training groups completed the
same exercises but on different surfaces, i.e. the UG on trampoline and SG on the
ground. The subjects in the CG received no special training. However, they were
instructed to continue their daily routine activities and maintain their current level
of physical activity. At the end of the exercise protocol, the post-test was
conducted under the same conditions as the pre-test. The testers were blind to the
group (control or training) each subject allocated to. In this study, the Isokinetic
Biodex System was used to measure the maximum torque to determine the muscle
strength and the proprioception of the ankle. In order to measure ankle
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dorsiflexion ROM, a standard 360° goniometer was used. One-way ANOVA and
Holm-Bonferroni post hoc test were used to evaluate the data (p <0.05).

Findings

The results of the between-groups comparison of peak torque at an angular
velocity of 60° are as follows. Significant differences were shown for plantar
flexion (p<0.001, ©*=0.52), dorsiflexion (p<0.001, ®*=0.51), inversion (p<0.001,
®*=0.54), and eversion (p<0.001, ®>=0.48). The results of post-hoc tests showed
significant increases in UG (plantar flexion (p<0.001, Cohen's d = 2.74),
dorsiflexion (p<0.001, Cohen's d = 2.48), inversion (p<0.001, Cohen's d = 2.59),
and eversion (p<0.001, Cohen's d = 2.43)), and in SG (plantar flexion (p = 0.006,
Cohen's d = 1.35), dorsiflexion (p = 0.016, Cohen's d = 1.05), inversion (p = 0.005,
Cohen's d = 1.39), and eversion (p = 0.019, Cohen's d = 1.09)) compared with the
CG. There were also significant increases in UG (plantar flexion (p = 0.013,
Cohen's d = -1.25), dorsiflexion (p = 0.007, Cohen's d = -1.67), inversion (p =
0.010, Cohen's d = -1.41), and eversion (p = 0.019, Cohen's d = -1.42)), compared
with SG (Table 1).

The proprioception showed significant differences between the groups (p<0.001,
®? = 0.52). Moreover, the results of post-hoc tests showed significant decreases
in UG compared with SG (p = 0.002, Cohen's d = 2.67), and CG (p < 0.001,
Cohen's d = -2.22). However, there were no significant decrease in SG (p = 0.54,
Cohen d = -0.80) compared to CG (Table 1).

The dorsiflexion ROM showed significant differences between the groups
(p<0.001, > = 0.44). The results of post-hoc tests showed significant increases in
UG (p <0.001, Cohen's d = 2.04) and SG (p = 0.022, Cohen's d = 1.17) compared
with CG. There were also significant increases in UG (p = 0.026, Cohen's d = -
1.27) compared with SG (Table 1).

Table 1. The results of post-hoc test of Holm-Bonferroni

Variable Group t Pholm Cohen'sd
UG 2.66 0.013* 1.25
ﬂeXFi’(';]“(tﬁ[M) SG CG 325  0.006%* 1.35
UG CG 591  <0.001%* 2.74
o UG 322 0.007** -1.67
Dors'f'l\‘jl’;'on('\" SG cG 256 0016 1.05
UG CcG 577 <0.001%* 2.48
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Table 1. The results of post-hoc test of Holm-Bonferroni

Cohen's d Variable Group t Pholm Cohen's d

SG UG 2.78 0.010* -1.41

Inversion(N-M) CG 3.30 0.005** 1.39
UG CG 6.09 <0.001** 2.59

SG UG 2.64 0.019* -1.42

Eversion(N-M) CG 2.79 0.019* 1.09
UG CG 5.43 <0.001** 2.43

e UG 3.74 0.002** 2.67

Proprioception(®) CG 2.01 0.54 -0.80
UG CG 5.75 <0.001** -2.22

o UG 2.36 0.026* -1.27
[(DRO(;SI\';')‘EZ‘)'O” SG CG 2.72 0.022* 1.17
UG CG 5.08 <0.001** 2.04

Note: *p< .05, ** p< .01’ UG: unstable-surface group; SG: stable-surface group; CG:
control group.

Conclusion

The results of the present study showed that performing core stability exercises
could have a positive effect on muscular strength, proprioception, and dorsiflexion
ROM in the ankle in athletes with CAIl. More progress was observed in the
training group on trampoline surface. When such results are put together, it can
be seen that core stability exercises applied on trampoline surface may be
presented as a more effective treatment method for enhancing the muscular
strength in the ankle, dorsiflexion ROM, and proprioceptive sense in athletes with
CAl.

Keywords: Chronic Ankle Instability, Proprioception, Trampoline, Muscle
Torque.

Article Message

e According to the findings of this study, increasing the stability of the central
area of the body is effective in preventing and reducing ankle sprains.
Therefore, physicians and therapists can use core stability exercises in
rehabilitation of people with CAL.

e According to the findings of this study, trampoline as an unstable surface is
suitable for rehabilitation of people with CAl.

e According to the findings of this study, performing exercises on trampoline
surface is more effective in improve proprioception in people with CAl.
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