Effects of Push-up Exercise with Hip Adduction on
the COP Deviation and the Serratus Anterior and L1

Paraspinal Muscles

Min-Hee KimY, Won-Gyu Yoo?”

) Institute of Health Science, Yonsei University

2 Department of Physical Therapy, College of Biomedical Science and Engineering, Inje University
and Elderly Life Redesign Institute: 607 Obangdong, Gimhae, Gyeongsangnam-do 621-749, Republic

of Korea. TEL: +82 55-320-3994, FAX: +82 55-329-1678

Abstract.

J. Phys. Ther. Sci.
25:783-784, 2013

[Purpose] This study investigated the effect of push-up exercise with hip adduction on the COP devia-

tion and SA and L1 spinal muscle activation. [Subjects] Twelve males aged 20-30 years were recruited. [Methods]
We measured the COP deviation and SA and L1 spinal muscle activities during push-up exercise with and without
hip adduction [Results] The COP deviation significantly decreased and the SA and L1 spinal muscles were signifi-
cantly increased during push-ups with hip adduction when compared with push-ups without hip adduction. [Conclu-
sion] We thought that the push-up exercise with hip adduction might help to selectively strengthen the SA.
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INTRODUCTION

A push-up is a common closed kinetic chain exercise
for the upper extremity that is known to activate the scapu-
lothoracic musculature. A closed kinetic chain exercise
could facilitate the stability of an articular joint through
muscle co-activation, which would then lead to enhanced
dynamic stabilization of the shoulder girdle in patients with
shoulder disorders 2. Thomas® reported that the hip ad-
ductor muscle is connected to the internal abdominal mus-
cle through the iliacus, psoas major, and quadratus lum-
borum. Kim and Yoo* reported that the muscle activities
of the external oblique, internal oblique, and L5 paraspi-
nal muscles increased during hip adduction using a visual
feedback device. Maenhout et al.”) reported scapular EMG
activity during knee push-up-plus (KPP) and six commonly
used variations. When using a kinetic-chain approach dur-
ing KPP, homolateral leg extension increased SA activity
because the stress of the thoracolumbar fascia was trans-
mitted to the heterolateral scapula®. However, few studies
have investigated the effect of hip adduction on shoulder
muscle activation during a push-up exercise. So, we inves-
tigated the effect of push-up exercise with hip adduction on
the COP deviation and SA and L1 spinal muscle activation.

SUBJECTS AND METHODS
Twelve males aged 20-30 years and with a mean height

and weight of 174.7 £ 5.0 cm and 68.5 + 6.4 kg, respec-
tively, participated in this study. The subjects had no his-

*To whom correspondence should be addressed.
E-mail: won7y@inje.ac.kr

tory of musculoskeletal disorders or pain associated with
the upper and lower extremities in the past 6 months. All
participants gave their informed, written consent accord-
ing to the protocol approved by Inje University Faculty of
Health Science Human Ethics Committee. The variance
of the COP between hands was measured using a Tekscan
system (Tekscan Inc., South Boston, MA, USA) during a
push-up progression. The changes in COP were represented
as values of standard deviation®. The pressure sensor sig-
nals were sampled at 50 Hz. All EMG signals were ampli-
fied, band-pass filtered (20-500 Hz), and then sampled at
1,000 Hz using the Acqknowledge 3.9.1 software. The am-
plitude was normalized by the maximal voluntary isometric
contraction. We measured the serratus anterior (SA) and L1
level paraspinal (L1 spinal) muscles. A digital air-pressure
sensor (AP Series Pressure Sensor, Keyence, Osaka, Japan)
was directly connected to an air cushion and calibrated to
the zero point during a no hip adduction exercise. We de-
signed the air cushion to exert a continuous external load
using the tension air cushion against the medial side of the
thigh. All trials were started in the standardized push-up
starting position with the hands one shoulder width apart
and the participant’s middle finger under the acromiocla-
vicular joint, as described in a previous study. The COP was
calibrated to the zero point in the standardized position.
Participants performed 2 different trials: a push-up exercise
with and without hip adduction. The trials were presented
in a randomized order, and each participant was allowed to
rest for 3 minutes between each trial. The Statistical Pack-
age for the Social Sciences (SPSS, Chicago, IL, USA) was
used to perform the paired t-test to analyze the differences
in COP deviation and SA and L1 spinal muscle activities
during push-up exercise with and without hip adduction.
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The alpha level for statistical significance was set at 0.05.
RESULTS

The COP deviation was significantly decreased during
push-ups with hip adduction (5.6 + 2.0 mm) when compared
with push-ups without hip adduction (7.5 + 2.7 mm). The
activity of the SA was significantly increased during push-
ups with hip adduction (52.0 + 10.6%) when compared with
push-ups without hip adduction (48.3 + 12.9%). The L1
spinal activity was significantly increased during push-ups
with hip adduction (36.5 + 9.1%) when compared with push-
ups without hip adduction (28.9 + 15.7%).

DISCUSSION

This study investigated the effect of a push-up exercise
with hip adduction on the COP deviation and SA and L1
spinal muscle activation. Park et al.%) reported a negative
correlation between serratus anterior activation and dis-
placement of the COP. The COP deviation was significantly
decreased during push-ups with hip adduction when com-
pared with push-ups performed without hip adduction. In
the present study, the SA showed greater activation with
low COP deviation during a push-up with hip adduction.
The hip adductor muscle contraction synergistically facili-
tates contractions of the pelvic floor and abdominal mus-
cles?). First, this co-activation of the hip adductor muscle,
pelvic floor muscle, and internal abdominal muscle is nec-
essary for the induction of intra-abdominal pressure, and it
powerfully reinforces the multifidus muscles and contrib-
utes to spinal stability®. We thought that a push-up exer-
cise with hip adduction would increase the trunk stability.
Second, a previous study also showed that homolateral leg
extension increased SA activity because the stress of the
thoracolumbar fascia was transmitted to the heterolateral
scapula®). Some back paraspinals attach to the thoracolum-
bar fascia. The muscles that originate from the thoracolum-
bar fascia, and that are superficially located, play a major
role in transmitting the load of the trunk to the arms and

shoulders® ?). In the present study, the L1 spinal muscle ac-
tivity was significantly increased during a push-up with hip
adduction. Our opinion was that a push-up exercise with
hip adduction increased the trunk stability by co-activating
the thoracolumbar fascia. Finally, a push-up exercise with
hip adduction increased the SA activity because the stress
on the thoracolumbar fascia was transmitted to the scapula.
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