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Abstract

Purpose : The purpose of this study was to investigate the effect of ankle strengthening exercise combined with sling-assisted
gluteus medius strengthening on ankle instability score, and static and dynamic balance ability, muscle strength in adults in their
20s with chronic ankle instability.

Methods : Twenty-eight adults in their 20s with chronic ankle instability were recruited. After screening test, they were
randomized through R studio program as an experimental group (n=14) to apply an ankle strengthening exercise combined with
sling-assisted gluteus medius strengthening and a control group (n=14) to apply ankle strengthening exercise. The intervention lasted
two times a week for 6 weeks. To compare the intervention effects, the Cumberland ankle instability tool (CAIT) score, static and
dynamic balance ability, and muscle strength of lower extremities were measured.

Results : The experimental group showed a significant increase in pre and post-intervention Cumberland ankle instability tool
(CAIT) score, static and dynamic balance ability, and muscle strengt (p<.05). The control group showed a significant increase in
pre and post-intervention CAIT score, dynamic balance ability, and muscle strength (p<.05). The experimental group showed a
significant increase in CAIT score, dynamic balance ability, and muscle strength compared to the control group (p<.05), and showed
a high effect size.

Conclusions : The results of this study confirmed that ankle strengthening exercise combined with sling-assisted gluteus medius
strengthening on people with chronic ankle instability the possibility that it could be effective in improving ankle instability and
improving dynamic balance ability, and strength by movement. Although additional research is needed to increase the number of
participants due to the small sample size, it is hoped that this study will be an optimistic clinical protocol for people with chronic
ankle instability.

Key Words : ankle instability, balance, hip, muscle strength, sling exercise
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Recruitment of subject
(n=39)
Excluded subjects (n=11)
* Another rehabilitation in progress (n=8)
* Operation (n=3)
Pre-test (n=28)
[0 week before intervention]
¢ Cumberland ankle instability tool » Static balance ability
* Dynamic balance ability * Muscle strength by movements
Randomization (n=28)
Experiment Group (n:A14) Control Group (n=14)
Ankle * Gluteus medius Ankle strength exercise
strength exercise )
(6 weeks, 2 times a week, (6 Weel.<s, 2 times a Week,
70 minutes per session) 40 minutes per session)
Drop Out (n=0) ‘ ‘ Drop Out (n=0)
Post-test
[6 weeks after intervention]
¢ Cumberland ankle instability tool ¢ Static balance ability
* Dynamic balance ability * Muscle strength by movements
Statistical Analysis
Fig 1. Flow chart
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Table 2, General characteristics of subjects (n=28)
Experimental Control 2
group (n=14) group (n=14) *
Age (year) 25.42+2.20 25.64+2.56 -23
Sex (male/female) 9/5 9/5 1.00
Height (cm) 170.85+8.17 172.71+8.57 -.58
Weight (kg) 65.4249.93 66.00+9.69 -.15
Lesion side (Lt/Rt) 8/6 9/5 15
Total are expressed as M+SD; meantstandard deviation, “p<.05, “p<.01
o] &3} A7]+= Cohen's d 31& Arg-3te] F&3kch & 2 Ao did e & 8o AATy txdof
A0 BAH o4 o« =052 A, 7} 14739 dlole & STk AHES o], 4,
7], A, W S W 2 7 ST Aol 7 §leS &
Qlafo] U0l $HBL HAsFACKTable 2)
m 2 3
2 3 A-F UE Bog4 £7 9 23599 Wl
L AT Qurs B4
CAITS A4 #9523 54 #e5eold ¥ 2 =

Table 3, Changes in Cumberland ankle instability tool and balance ability from baseline to the end of the

6 weeks treatment

(n=28)

Experimental Control .
group (n=14) A t Effect size
Pre 15.36+3.54 15.21+£3.45 .10
CAIT Post 21.79+£3.17 18.07+3.85 2.78 1.80
(Scores) t -10.12% -7.32% ’
Change 6.43+2.38 2.86+1.46 479"
Pre 2.48+.32 2.44+.38 .28
Sway velocity Post 2.27+.24 2.30+.30 -.36 20
(cm/s) t 2227 1.16 '
Change -.21+0.35 -.13+0.42 -.51
Pre 71.05+£10.23 69.69+10.64 34
Path length Post 64.44+8.17 66.81+8.97 =73 34
(cm) t 2.857 85 '
Change -6.61£8.66 -2.88+12.66 -.90
Pre 30.76+5.89 31.30+6.08 -23
Y-balance
Post 39.73+£5.75 35.60+4.50 2.11
test i i 1.28
Point t -1.52 -6.26
(Points) Change 8.97+4.46 4312257 338"
. Pre 86.87+9.02 85.71+7.85 .36
Functional
Post 108.08+9.56 97.08+11.76 2.71
reach test i i 1.24
t -7.93 -8.35
(em) Change 21.20+9.99 11.36%5.09 3.28"

Total are expressed as M+SD; meandstandard deviation, *p<.05,

**p<.01, CAIT; cumberland ankle instability tool
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Table 4, Changes in muscle strength by movements from baseline to the end of the 6 weeks treatment

(n=28)
Experimental Control .
S —— - t Effect size
) Pre 226.51+39.43 219.83+49.56 39
Dorsi
) Post 267.11+44.52 239.72+45.58 1.60
flexion o - .79
™) t -5.23 -2.20
Change 45.91+£31.96 19.89+33.74 2.09"
Pre 298.72+85.71 290.00+88.49 26
Planter
. Post 370.15+79.47 337.09+£71.65 1.15
flexion - i .82
™) t -7.87 -7.30
Change 71.43+£33.93 47.10+£24.12 218"
Pre 172.26+30.92 163.56+33.45 714
Eversion Post 199.73+40.77 174.07+40.06 1.68 47
™) t -4.10" -3.48" '
Change 27.47425.03 10.51£11.28 2317
Pre 163.34+32.71 161.50+38.29 137
Inversion Post 209.50+43.79 186.11+40.95 1.46 o5
(N) t -5.79" -8.33" '
Change 46.174+29.82 24.61+11.04 253"
Pre 179.30+33.54 175.40+37.97 28
Hip abduction Post 217.82+48.20 193.934+37.99 1.45 19
N) t -6.48" -8.36" '
Change 38.52422.21 18.53+8.29 3.157
Total are expressed as M+SD; meanzstandard deviation, “p<.05, “p<.01
£YE 0|88 FE7|Z ZE=Ho| 2ty OPMME JITI 2004 Molo| = oty Y, 7, 23| 0lXl= FE 65
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