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| Abstract |

PURPOSE: This study aimed to investigate the effects of
treadmill walking with electrical muscle stimulation (EMS)
on the muscle thickness and activation of the lower
extremities. EMS has been widely used in rehabilitation
settings to improve muscle function. However, its impact,
when applied during gait training, remains unclear.

METHODS: A total of 12 healthy adults were randomly
assigned to either the experimental group (n = 6), which
performed treadmill walking with EMS applied to the calf
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muscles, or the control group (n = 6), which performed
treadmill walking without EMS. The intervention lasted for
one week, with three sessions per week, each lasting 20
minutes. Muscle thickness was measured using
ultrasonography, and muscle activation was assessed using
electromyography (EMG). Statistical analysis was
conducted to compare pre- and post-intervention differences
within and between groups.

RESULTS: The experimental group showed a significant
increase in medial gastrocnemius muscle thickness compared
to the control group (p < .05). Muscle activation in the
non-dominant leg significantly improved (p <.001), and the
dominant leg also showed a trend toward increased activation
(p<.05).

CONCLUSION: Treadmill walking with EMS was
effective in increasing muscle thickness and activation in the

lower extremities. These results indicate that EMS could be
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a valuable rehabilitation tool for addressing muscle
imbalances and improving lower limb strength. Further
studies with larger sample sizes and extended intervention
periods are needed to explore its long-term effects in clinical

settings.
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Fig. 1. Study flow chart.
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Fig. 2. Ultrasound.

medial gastrocnemius

Fig. 3. Ultrasound image.
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Table 1. General Characteristics of Participants

Variable EG CG p
Age (yrs) 27.60 = 4.36 28.20 + 3.70 855
Height (cm) 168.80 + 7.83 169.80 + 6.85 748
Weight (kg) 6420 + 12.41 65.60 + 13.30 732
Gender (M/F) 2/4 2/4 1.000
Dominant side (Rt/Lt) 6/0 6/0 1.000
EG: experimental group, CG: control group
Table 2. Comparison of Muscle Thickness (unit: mm)
Group Pre Post Value difference t p
EG 16.77 = 2.38 19.13 = 1.94 236 + .89 5.90 .004*
' CG 16.32 £ 3.35 1749 = 3.14 1.17 £ .63 3.93 .017*
Right { 245 990 2.420
P 313 78 .042%*
EG 17.12 + 2.15 1943 + 2.22 231 £ 37 13.80 .000*
CG 16.60 + 3.49 18.00 + 3.18 1.40 = .52 3.59 .023*
Left t 284 822 3.154
P 783 435 014%*
*p < .05, EG: experimental group, CG: control group
Table 3. Comparison of Muscle Activation (unit: %MVC)
Group Pre Post Value difference %MVC t p
EG 88 + .24 1.26 + 43 37 £ 021 140.57 £+ 16.52 4.146 014*
‘ CG 1.06 = .22 1.25 + 28 18 £ .20 118.26 + 20.27 2.015 114
Right t -1.204 043 1.442 1.913
P 263 967 .018* 092
EG 81 £ .19 1.15 + 34 34 + 21 140.97 + 25.05 5.996 .004*
CG 1.08 + .18 137 £ .08 28 £ .19 128.62 + 22.71 3.205 .033*
Left t -2.287 -1.352 449 817
P 052 241 665 437

p < .05, EG: experimental group, CG: control group, MVC: maximum voluntary contraction
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