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The purpose of this study was to investigate the effects of bridging with isometric hip abduction (IHA)
using the Thera-Band on gluteus maximus (GM), hamstring (HAM), and erector spinae (ES) muscle activ-
ity; GM/HAM and GMJES ratios; and the anterior pelvic tilt angle in healthy subjects. Twenty-one sub-
jects participated in this study. Surface EMG was used to collect EMG data of GM, HAM, and ES muscle
activities, and Image ] software was used to measure anterior pelvic tilt angle. A paired t-test was used
to compare GM, HAM, and ES muscle activity; the GM/HAM and GM/ES ratios; and the anterior pelvic tilt
angle with and without IHA during the bridging exercise. GM muscle activity increased significantly and
the anterior pelvic tilt angle decreased significantly during bridging with IHA using the Thera-Band
(p < 0.05). However, there were no significant differences in the activity of the HAM and ES and the
GM/HAM and GM/ES ratios between bridging with and without IHA (p > 0.05). The results of this study
suggest that bridging with IHA using the Thera-Band can be implemented as an effective method to facil-
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itate GM muscle activity and reduce the anterior pelvic tilt angle.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

The gluteus maximus (GM) is one of the largest and strongest
muscles in the body. The GM originates from the posterior sacrum
and coccyx as well as the posterior gluteal line of the ilium and
inserts on the iliotibial tract and gluteal tuberosity of the femur
(Frank and Netter, 1987). The GM is a powerful extensor and exter-
nal rotator of the hip, and the superior part of the GM acts as a hip
abductor because muscle fibers in the GM are directed downward
and outward (Frank and Netter, 1987; Long et al., 1993). Hip exten-
sors, especially the GM, are important for many functional activi-
ties of daily living such as moving from sitting to standing,
climbing stairs, and maintaining an upright posture during walking
(Winter, 1991). Because the direction of the GM muscle fibers,
especially deep sacral fibers of the GM, are perpendicular to the
sacroiliac (SI) joint, GM contraction improves SI joint stability
and plays a part in force transmission from the lower extremity
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to the pelvis during ambulation (Hossain and Nokes, 2005;
Leinonen et al., 2000; Mooney et al., 2001).

However, the GM is frequently weak and lengthened because
many people spend a great amount of time remaining seated
(Sahrmann, 2002). Decreased activity of the GM is one cause of
low back pain (LBP) and results in SI joint instability and dysfunc-
tion (van Wingerden et al., 2004). In addition, hamstring (HAM)
tightness can be observed as a compensatory mechanism for a
weak GM (Massoud Arab et al., 2011; van Wingerden et al.,
2004). Also, excessive anterior pelvic tilt, lumbar lordosis with
dominant erector spinae (ES), and lumbar rotation occur in place
of a weak GM or delayed GM activation during hip extension
(Chaitow, 1996; Sahrmann, 2002).

Bridging exercises are the most commonly used by people with
weak hip extensors and trunk muscles in physical therapy pro-
grams. However, bridging exercises are associated with a risk of
dominant HAM and ES activity and excessive anterior pelvic tilt
as a compensation for GM weakness regardless of the type of
bridging exercise performed. Therefore, bridging exercise with iso-
metric hip abduction (IHA) using a Thera-Band (Hygenic Corp.,
Akron, OH, USA) was devised in this study. No previous studies
have compared GM with HAM and ES muscle activity and pelvic
kinematics during bridging with IHA using the Thera-Band. Thus,
the purpose of this study was to investigate the effects of bridging
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