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Extremity Muscle Activation in Adults with Chronic Ankle
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Purpose: Muscle weakness of the lower extremity is one of the causes of chronic ankle instability, and the heel raise exercise has been
proposed as a means of increasing ankle stability. This study sought to investigate the most effective weight-bearing posture for adults

with chronic ankle instability during the heel raise exercise.

Methods: Thirteen patients with chronic ankle instability participated in this study. Each subject performed the heel raise exercise in
three postures: neutral weight-bearing posture, medial weight-bearing posture, and lateral weight-bearing posture. The participants per-
formed 10 heel raises per posture. This routine was carried out for 3 days except on the first day for the measurement of % maximum
voluntary isometric contraction (MVIC). The Cumberland Ankle Instability Tool (CAIT) was used for the data analysis.

Results: The muscle activity assessed according to the weight-bearing posture was significant in the tibialis anterior, the peroneus lon-
gus, and the medial gastrocnemius, but not in the lateral gastrocnemius. In addition, there was a significant difference in the activity of
all four muscles when compared in the lateral and neutral weight-bearing posture. However, in the comparison of neutral and medial
weight-bearing posture, there was no significant difference in activity among the four muscles.

Conclusion: For patients with chronic ankle instability, the heel raise exercise in the lateral weight-bearing posture increases the risk of
ankle injury by inducing inversion and is ineffective in improving muscle strength. Therefore, we suggest using the neutral and medial
weight-bearing postures during the heel raise exercise for the highest improvement in effective muscle strength.

Keywords: Chronic ankle instability, Heel raise, Weight-bearing, Muscle activation
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Heel Raise Posture and Muscle Activation in CAl

Figure 1. Weight-bearing device and placement of device. (A) Weight-bearing device (B) Placement of lateral (C) Placement of medial (D) Lateral

weight-bearing posture (E) Medial weight-bearing posture.
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Figure 2. Placement of surface electrode. (A) Tibialis anterior (B) Peroneus longus (C) Gastrocnemius lateral head (D) Gastrocnemius medial head.

Enrollment Subjects (n=13)
Condition 1 Condition 2 Condition 3
Allocation
Neutral weight-bearing Medial weight-bearing Lateral weight-bearing

Measurement of muscle activation
Tibialis anterior, peroneus longus,

medial gastrocnemius, lateral gastrocnemius

Analysis Statistical analysis

Figure 3. Flow chart for the study
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Table 1. General characteristics of the subject

General characteristics Subjects
Sex (male/female) 8/5
Age (years) 23.2+15
Height (cm) 170.0+£6.6
Weight (kg) 67.5t12.8
CAIT (score) 22.15£2.19
CAl leg (left/right) 3/10

Number or Mean £ SD. CAIT: Cumberland ankle instability tool, CAl: Cumberland
ankle instability.

(Unit: %MVIC)

Post-Hoc (p)

Muscle Neutral Medial Lateral F p

avs.b avs. c bvs. c
Tibialis anterior 591+£2.19 5.28+222 433+2.38 7.839 0.002* 0.205 0.003* 0.007*
Peroneus longus 32.60£10.91 31.65£1049 2342+11.50 4.019 0.031* 0.818 0.003* 0.059
Medial gastrocnemius 39.09+£11.00 35.72+£9.91 28.10£5.70 7.459 0.003* 0.235 0.008" 0.009"
Lateral gastrocnemius 30.24+£11.86 2661+£13.85 23451061 2.790 0.081 - - -

Mean+SD. Neutral: neutral weight-bearing, Medial: medial weight-bearing, Lateral: lateral weight-bearing. *p<0.05.
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