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Abstract

Purpose : Chronic ankle instability (CAI) can impair strength and balance, leading to activity limitations and restricted
participation. Traditionally, ankle stabilization exercises have been applied, and more recently, the effects of hip muscle exercises
have been studied. The purpose of this study was to determine the immediate effects of hip exercises (HE) and ankle stabilization
exercises (ASE) on dynamic balance, performance and ankle function in subjects with CAL. We also compared the difference in
effectiveness between HE and ASE.

Methods : A total of 34 subjects with CAI participated, ane were randomly divided into two groups: the HE group and the ASE
group. The HE group performed a program consisting of exercises above 70 % MVIC, while the ASE group performed a traditional
ankle stabilization exercise program. The subjects in each group completed their respective exercise program for a total of 30
minutes once a day and were assessed before and after the intervention. Dynamic balance was assessed using the Y-balance test
(YBT). Performance was assessed using the hop for distance test (HDT), and side-hop test (SHT). Ankle function was assessed
using foot and ankle ability measure (FAAM) questionnaires.

Results : YBT, HDT, and FAAM values increased significantly in both groups after the intervention (p<.05), and there was no
significant difference between the groups. SHT values decreased significantly in both groups after the intervention (p<.05), and there
was no significant difference between the groups.

Conclusion : Although no significant superiority was observed between HE and ASE in this study, both exercise programs were
effective in improving dynamic balance, performance, and ankle function in subjects with CAIL These findings suggest that both
HE and ASE can be suitable interventions for CAI, highlighting the need for individualized treatment plans. Future research is

warranted to explore the long-term effects of exercise programs on CAI subjects of different ages and occupational characteristics.
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HEG (n= 17) ASEG (n= 17) P
Age (years) 24.00+2.89 22.5342.18 444
Sex (male/female) 8/9 8/9 1.000
Height (cm) 164.16+7.20 165.72+8.65 .520
Weight (kg) 59.47+12.51 63.61+£12.14 .102
Affected side (L/R) 8/9 11/6 256

HEG; hip exercises group, ASEG; ankle stabilization exercises group
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Table 2. Programs of hip exercises

Detail Intrument Volume Time
Hip abduction and extension Elastic band Each 15 reps x 2 sets
Split squat - 15 reps x 3 sets
Side plank - 30 sec x 3 sets )
- 30 min
Kneeling squat - 15 reps % 3 sets
Single leg deadlift - 15 reps x 3 sets
Side step Elastic band 2 min X 2 sets
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Table 3. Programs of ankle stabilization exercises
Detail Intrument Volume Time
Ankle dorsi flexion, plantgr flexion, inversion Elastic band Each 10 reps x 2 sefs
and eversion
Single leg heel raise - 15 reps x 3 sets
Eyes closed single leg stance - 30 sec x 3 sets 30 min
Squat Balance ball 15 reps x 3 sets
Lunge Balance ball 15 reps x 3 sets
Single leg stance and pass the ball Balance ball 2 min x 2 sets
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Table 4. Comparison of dynamic balance using YBT (unit: cm)

HEG (n= 17) ASEG (n= 17) t p

Pre 53.22+6.74 49.86+6.88 1.44 .161

Post 55.56+6.28 52.68+5.86 1.38 177

A Difference 2.34+3.49 2.824+4.27 -.36 722
t -2.76 -2.72
p 014" 015"

Pre 86.72+6.56 83.03+£12.82 1.06 299

Post 90.85+7.30 88.95+11.83 .56 578

PM Difference 4.14+4.62 5.92+7.95 -.80 429
t -3.69 -3.07
p .002° 007"

Pre 82.91+7.71 78.90+13.29 1.08 290

Post 88.32+8.52 84.98+11.89 .94 354

PL Difference 5.414+4.49 6.08+7.37 =32 151
t -4.91 -3.40
P <.001" 004

HEG; hip exercises group, ASEG; ankle stabilization exercises group, YBT; Y-balance test, A; anterior, PM; posteromedial, PL;

posterolateral

Table 5. Comparison of hopping performence using HDT (unit: cm)
HEG (n= 17) ASEG (n= 17) t p
Pre 75.55+20.08 82.04+21.31 -91 368
Post 85.13£19.25 90.244+24.40 -.68 .504
HDT Difference 9.58+15.59 8.20+8.72 32 152
t -2.54 -3.88
p 022" 001"
HEG; hip exercises group, ASEG; ankle stabilization exercises group, HDT; hop for distance test
Table 6. Comparison of hopping performance using SDT (unit: sec)
HEG (n= 17) ASEG (n= 17) z p
Pre 17.64+5.26 20.39+£10.24 -.36 734
Post 14.90+5.37 16.32+7.62 -.29 786
SHT Difference -2.74+3.77 -4.08+3.67 -.67 518
z -2.56 -3.58
p 011 <.001°

HEG:; hip exercises group, ASEG; ankle stabilization exercises group, SHT; side-hop test
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EAHSRE FoF AFol7t gl Th(p>.05)(Table 7).

Table 7. Comparison of ankle function using FAAM (unit: %)

HEG (n= 17) ASEG (n= 17) z P

Pre 91.67+8.73 94.47+4.21 -.54 .563

Post 95.80+4.98 97.00£3.29 -.44 .683

ADL Difference 4.13+6.89 2.5242.56 -.68 518
z -2.14 -2.92
p 033" 004"

Pre 87.75+11.39 87.82+10.12 -.83 413

Post 91.00£10.06 92.28+7.74 -12 919

Sport Difference 6.25+£9,95 3.31+6.68 -1.09 290
z -2.16 -2.43
p 030" 015"

HEG; hip exercises group, ASEG; ankle stabilization exercises group, FAAM; foot and ankle ability measure, ADL; acitvities of daily

living
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