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Effect of Visual and Palpation Feedback on Muscle Activity of Gluteus Maximus
and Motion of Pelvic Rotation during Clam Exercise

Eun-kyung Koh', Do-Young Jung?

'Department of Physical Therapy, Masan University, Department of Physical Therapy, College of Tourism & Health Science, Joongbu University

Purpose: This study was conducted in order to determine the effect of visual and tactile feedback on muscle activity of the
gluteus maximus (Gmax) and abdominal muscles and the motion of pelvic rotation during performance of clam exercise (CE).

Methods: Thirteen subjects without low back pain were recruited for this study. Each subject was instructed to perform the
CE without and with feedback. The subjects were instructed to keep pelvic from rotating backwards by palpating the ASIS
and monitoring the pelvic movement by themselves during performance of CE with feedback. The electromyographic (EMG)
activities of Gmax and abdominal muscles were collected using surface EMG. Angles of pelvic rotation were measured using a
3-dimensional motion-analysis system. Paired t-tests were used for comparison of EMG activities in each muscle and the angle of
pelvic rotation.

Results: The EMG activities of all abdominal muscles were not significant between CM without and CM with feedback (p>0.05).
The EMG activity of Gmax was significantly greater in CM with feedback compared with CM without feedback (without vs. with
feedback; 14.2% vs. 20.7%MVIC) (p<0.05). The angle of pelvic rotation was significantly less in CM with feedback compared
with CM without feedback (without vs. with feedback; 15.3° vs. 10.8° ) (p<0.05).

Conclusion: Therefore, these findings suggest that CM with the visual and tactile feedback is effective in activation of the Gmax
and correcting of the uncontrolled lumbopelvic rotation during CE.
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Figure 1. The location of six markers to measure the angle of pelvic rotation
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Figure 2. Clam exercise (A) Starting position (B) End position
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Table 1. EMG activity (%MVIC) of Gmax and abdominal muscles during CE without and with feedback (N=13)
Muscles Without biofeedback With biofeedback t P
Gmax 14.35 + 6.09 20.93 +10.20 -2.74 0.02*
IEO 19.22 + 16.76 27.15 £ 35.31 -0.81 0.43
CEO 8.64 + 5.24 8.91 + 3.69 -0.28 0.79
10 17.75 £ 10.06 20.74 + 12.75 -1.86 0.09
Clo 8.55 + 8.7 10.49 + 8.38 -1.47 0.17

Note. *significant difference between CE without feedback and CE with biofeedback, Standard deviation in parentheses. Gmax: gluteus maximus; 1EO:
ipsilateral external oblique; CEO: contralateral external oblique; 110: ipsilateral internal oblique; CEO: contralateral internal oblique
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Figure 3. EMG activity of Gmax and abdominal musdes durmg CE with
and without visual and palpation feedback. (*significant difference at
0<0.05)

(p>O 05) = 37 14 :LQP/H
spia] 19 250] =luie) glo
%948}7 ZIcH(p<0.05)(Table 1, Figure
d Zke A|Zhaf &2 elS FhH A

o] S 25 Eget feisA 4

V. &
2 AT GOR o AHolH the] HOR Sole
2], 2, YAl R JRRae] /% HT wYe

e SRt A 25 Al Al S HU#%‘O] Exis R
Z]oly} BEw) F57) o] Ao FekS

Qroparzl sl (1) =4t Qﬂ 743 U, (9 SE7lte
=7}, Z19AL (3) T9] WA it 2]
HalLo] sy Zrlst /40]3};/_ R oolilo||A 7Hde
A7gsielct,

g
ﬁ:
fr
D)

Ao A

e
-Q
-1
I
i)
i
®
Pl
el
N
=)
b
K
i)
12
1
e
M
2

B 2122 folsbl Fadlzch, W ATAES A=Ak

o] 50} 54 BJHIR1S Fo] AP SA% A S &

www.kptjournal.org

30+
*
= T 1 =awWithout feedback
E E/\ith feedback
S 20+
= 1
=)
| .
o
= 10+
o
o
0

Figure 4. Amount of pelvic rotation during CE with and without visual and
palpation feedback. (*significant difference at p<0.05)
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