J Korean Soc Phys Med, 2025; 20(2): 73-81
https://doi.org/10.13066/kspm.2025.20.2.73

Online ISSN:2287-7215
Print ISSN:1975-311X

Research Article

ZHEE 29 o 5 Al E vyl wE 31X ZZHE v

LR LIS

b B |

o . (=] .
722

st et Sejx@stat, '

1t

BEE R EEL T

=

L3

M

ok
B
P

Comparison of Muscle Activities of Lower Limb according to Foot Width during Lateral Step-up
and Step-down Motion: Repeated Measures Design

Yu—=dJin Hong, PT, MS -« Eun—Byeol Oh, PT, MS *Yong—Jun Cha, PT, PhD'"

Dept. of Physical Therapy, Graduate School, Daejeon University
'Dept. of Physical Therapy, College of Health and Medical Science, Daejeon University

Received: January 24, 2025 / Revised: February 3, 2025 / Accepted: February 11, 2025

(©2025 J Korean Soc Phys Med

| Abstract |

PURPOSE: This study was conducted to investigate the
most effective foot width for activating the lower extremity
muscles during the lateral step-up and step-down motion
according to three different foot positions.

METHODS: In this single-blinded comparative study, a
total of 28 adults performed the lateral step-up and step-down
motion with feet positioned at 100% of shoulder width, 75%
of shoulder width, and 50% of shoulder width. Surface
electromyography (EMG) data were collected from the
gluteus maximus (Gmax), gluteus medius (Gmed), vastus

lateralis (VL), vastus medialis (VM), and biceps femoris (BF).
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RESULTS: The Gmax, Gmed, VL, VM and BF showed
statistically significant differences according to the three feet
positions (p <.05). When the feet were positioned at 100% of
the shoulder width during the lateral step-up motion, all the
muscle activities were greater than when the feet were
positioned at 50% of the shoulder width (Gmax, +8%, p <.05;
Gmed, +23.1%, p <.05; VL, +14%, p=.05; VM, +16%, p<
.05; BF, +9.4%, p <.05). When the feet were positioned at
100% of the shoulder width during the lateral step- down
motion, the muscle activity of Gmax, Gmed, VL, and VM was
greater than when the feet were positioned at 50% of the
shoulder width (Gmax, +9.4%, p <.05; Gmed, +9.5%, p<.05;
VL, +16.1%, p <.05; VM, +11.3%, p <.05).

CONCLUSION: During the lateral step-up and step-down
motion, keeping the width between the feet the same as the
shoulder width might be the most effective for activating the

muscles of the lower extremity.
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Table 1. Eccentric step test score
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Strategy

Contents Score

Arm strategy

If the subject used an arm strategy in an attempt to recover balance

If the trunk leaned to any side

Trunk movement

Pelvis plane line over the 2nd toe

Knee position

Maintain a steady unilateral stance
became unsteady

If the knee deviated medially and the tibial tuberosity crossed an imaginary vertical
line over the medial border of the foot

If the pelvis rotated or elevated one side compared with the other 1

If the knee deviated medially and the tibial tuberosity crossed an imaginary vertical

If the subject stepped down on the non-tested side, or if the subject’s tested limb

0~1: good quality of movement; 2~3: medium quality of movement; 4 or above: poor quality of movement.
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Fig. 1. Three different foot positions during the lateral step-up motion.
1-a: the starting position of 50% of shoulder width; 1-b: the starting position of 75% of shoulder width; 1-c: the starting position
of 100% of shoulder width; 1-d: ending position.
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Table 2. General characteristics of the subjects

Minimum Maximum
Sex (male/female) 12/16
Dominant foot (Left/Right)
Height (cm) 165.93 + 791 153 180
Weight (kg) 59.43 + 10.28 45 &3
Age (years) 22.32 + 2.09 20 29

Values are expressed as means + standard deviations or numbers.
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Table 3. Comparison of lower extremity muscle activity by foot width compared to shoulder width during lateral step up

50% 75% 100% F p Post hoc
Gmax 100 103.99 + 13.85  107.96 + 19.59 3.210 .048 a>c
Gmed 100 109.76 + 13.03 12317 + 17.56 34.161 .000 a>b>c
VL 100 110.65 + 33.61 114.07 + 32.20 3.727 .030 a>c
VM 100 115.15 + 40.95 11597 + 32.11 4.527 015 a>c
BF 100 108.70 + 21.14  109.45 + 14.46 4213 .020 a>c b>c

Values are expressed as means + standard deviations or numbers.

Gmax: gluteus maximus; Gmed: gluteus medius; VL: vastus lateralis; VM: vastus medialis; BF: biceps femoris; a: 100% of shoulder

width; b: 75% of shoulder width; c: 50% of shoulder width.
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Table 4. Comparison of lower extremity muscle activity by foot width compared to shoulder width during lateral step down

50% 75% 100% F p Post hoc
Gmax 100 10340 + 17.63  109.41 + 18.74 4.406 017 a>b,a>c
Gmed 100 10744 + 2426  109.55 + 15.70 3.447 .039 a>c
VL 100 106.73 + 1535  116.08 + 20.52 13.148 .000 a>b>c
VM 100 104.86 + 19.11 11331 + 21.22 4.477 016 a>c

BF 100

Values are expressed as means + standard deviations or numbers.
Gmax: gluteus maximus; Gmed: gluteus medius; VL: vastus lateralis; VM: vastus medialis; BF: biceps femoris; a: 100% of shoulder

101.42 £ 25.59 102.81 £ 18.01 214 .808

width; b: 75% of shoulder width; c: 50% of shoulder width.
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