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Effect of grip type and exercise posture during shoulder pull exercises

on the muscle activity ratio of the upper to lower trapezius

Minhee Kim, Ph.D., P.T.

Dept. of Physical Therapy, Inje University

Abstract

posture’ (p < 0.05). A significant reduction in the

Background: Modern individuals are frequently ex—
posed to forward shoulder posture, which can lead
to complex pain in the neck, shoulders, and upper
back. Shoulder pull exercises are often performed
as corrective postural
deviations. This study aimed to investigate the ef-
fects of grip type and exercise posture on the ratio
of upper trapezius to lower trapezius muscle activ—-
ity during shoulder pull exercises.

Design: A within—subject 2x2 factorial design with

interventions for such

repeated measures was employed.

Methods: Twelve healthy adult males participated
in this study. Surface electromyography was used to
measure muscle activity in the upper and lower
trapezius muscles. Participants performed shoulder
pull exercises under four conditions, combining two
grip types and two postures: 1) hand grip in sitting
posture, 2) elbow cuff in sitting posture, 3) hand
grip in standing posture, and 4) elbow cuff in
standing posture. The upper to lower trapezius ac—
tivity ratio was calculated for each condition. A
two-way repeated measures ANOVA was conducted
to analyze the main and interaction effects.
Results: The upper to lower trapezius muscle activ-
ity ratio in ‘elbow cuff in sitting posture’ was sig-
nificantly lower than that in ‘hand grip in sitting

© 2026 by the Korean Physical Therapy Science

activity ratio was also observed in ‘elbow cuff in
standing posture’ compared to ‘hand grip in stand-
ing posture’ (p < 0.05).

Conclusion: Using an elbow cuff handle instead of
a hand grip during shoulder pull exercises may
help reduce excessive activation of the upper tra-
pezius and promote greater activation of the lower
trapezius. This suggests that grip type can be an
important factor in designing targeted shoulder re—
habilitation exercises.

Key words: Electromyography, Forward shoulder
posture, Shoulder pull exercise, Trapezius
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A. Hand Grip in Sitting(HGSit) B. Elbow Cuff in Sitting(ECSit) C. Hand Grip in Standing(HGStnd) D. Elbow Cuff in Standing(ECStnd)
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Table 1. Descriptive statistics of the upper to lower trapezius muscle activity ratio according to grip type and ex—
ercise posture (N = 12)

Condition Mean Standard Deviation  95% Confidence Interval
Sitting x Hand grip (HGSit) 1.27 1.01 0.63 ~1.91
Sitting x Elbow cuff (ECSit) 1.10 0.06 1.06 ~1.14
Standing x Hand grip (HGStnd) 1.24 0.81 0.73 ~1.76
Standing x Elbow cuff (ECStnd) 1.01 0.07 0.97 ~1.06

SISKHI22/OlHEA
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Table 2. Results of the two-way repeated measures ANOVA on the upper to lower trapezius muscle activity ratio
N =12)

Factor F 0 np?
Grip type 4.200 0.048 0.122
Exercise posture 0.013 0.913 0.000
Grip type x Exercise 0.095 0.764 0.003
posture
Iv. 10 &
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