Vol. 33, No. 1, February 2021
J Kor Phys Ther 2021:33(1):28-33
pISSN 1229-0475 elSSN 2287-156X

Original Article

https://doi.org/10.18857/jkpt.2021.33.1.28

Effect of Heel Raise Exercise with NMES on Peroneus Longus
Muscle Strength and Postural Control Ability in Subjects with
Functional Ankle Instability: Randomized Controlled Trial
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Purpose: This study examined the effects of heel raise exercises combined with neuromuscular electrical stimulation (NMES) on the
muscle strength and postural control ability of subjects with functional ankle instability (FAI).

Methods: Twenty-two subjects with FAI participated in this study. They were assigned randomly to two groups: 11 each in the NMES
and the sham-NMES groups. Heel raise exercise was applied, and NMES electrodes were attached to the peroneus longus muscles. The
NMES group applied NMES during the heel raise exercise. NMES was applied for 20 minutes during the heel raise exercise. The heel raise
exercise was performed four times a week for five weeks. The muscle strength and balance error scoring system (BESS) were measured

before and after the intervention.

Results: A comparison of before and after the intervention within the groups revealed improved muscle strength in the NMES and Sh-
am-NMES groups, but the BESS was improved under all conditions only in the NMES group. The Sham-NMES group showed no im-
provement in the unstable support surface. Furthermore, when comparing the amount of change before and after the intervention be-
tween the groups, there were significant differences in the total score and unstable support in the BESS and muscle strength.
Conclusion: NMES had a positive effect on the functional activities of the functional ankle instability subjects, such as balancing on an
unstable support surface during postural control and increasing muscle strength.

Keywords: Heel raise exercise, Neuromuscular electrical stimulation, Muscle strength, Postural control
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Table 1. General Characteristics of the Subjects

NMES Sham-NMES t P
Sex (M/F) 11 (4/7) 11 (4/7) 0 1
Age (yr) 206+1.7 219424 -1.427 0.169
Height (cm) 165.2+5.8 168.9+9.4 -1.122 0.275
Weight (kg) 647114 63.9+13.6 0.153 0.880
CAIT (score) 182+3.4 204%32 -1.556 0.135

NMES: Neuromuscular electrical stimulation with heel raise exercise, CAIT: Cum-

berland ankle instability tool.
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Table 3. Comparison of the pre-intervention and post-intervention
changes between the two groups

NMES Sham-NMES t p
Strength (E/l %)  44.54+2462 26.02+15.42 2114 0.047*
BESS (score)
Firm -3.36+1.63 -1.91+£1.04 -2.493 0.022*
Foam -5.18+1.60 -1.45+3.42 -3.276 0.005*
Total -8.55+1.81 -3.36+£3.96 -3.950 0.001*

NMES: Neuromuscular electrical stimulation with heel raise exercise, E/I: Ratio of
evertor strength per inverter strength, BESS: Balance error scoring system, Firm:
Firm surface, Foam: Foam surface.

*p<0.05, '(p<0.001.

Table 2. Comparison of pre and post-intervention in the NMES and Sham-NMES.

NMES Sham-NMES
pre post t p pre post t p
Strength (E/1%) 53.44+13.04  97.98+16.38 6.001 <0.001" 60.92+15.22 86.94+9.64 5.599 <0.001*
BESS (score)
Firm 473+2.28 1.36+1.29 6.847 <0.001" 473+1.85 2.82+1.54 6.062 <0.001*
Foam 7.82+1.17 2.64£0.81 10.734 <0.001" 6.27£3.26 4.82+0.98 1.412 0.188
Total 12.55+£2.38 4.00+£1.55 15.667 <0.001" 11.00+£4.58 7.64+25 2.820 0.018*

NMES: Neuromuscular electrical stimulation with heel raise exercise, E/I: Ratio of evertor strength per inverter strength, BESS: Balance error scoring system, Firm: Firm

surface, Foam: Foam surface.
*p<0.05, 'p<0.001.
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