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The Effects of Verbal Feedback on Core Muscle Activation
During Different Pilates Mat Exercises

Do-Eun Kim, Dong-Cheon Jeon, Ji-Won Park

Department of Physical Therapy, Graduate School, Daegu Catholic University, Gyeongsan, Republic of Korea

Purpose: This study sought to identify the effect of verbal feedback on core muscle activation during different Pilates mat exercises.

Methods: The exercises were performed by fifteen healthy female adults who met the given health conditions criteria and voluntarily
agreed to participate in the study. These participants (average age 31.2+6.5 years old; 19.6+ 1.1 body mass index) performed four spe-
cific Pilates mat exercises with and without verbal feedback from an instructor. The surface electromyography (EMG) activities of the ex-
ternal oblique (EO), internal oblique (I0), and multifidus (MU) muscles were recorded during each condition and then normalized using
the maximal voluntary isometric contraction to compare the recorded data. Since the normality was accepted, the paired t-test was used

as a method to determine data differences (p < 0.05).

Results: Significant differences in muscle activation were observed. When the participants were asked to perform the mat exercises with
verbal feedback, higher activation was observed in the EQ, 10, and MU muscles. This indicates the effectiveness of providing verbal feed-

back while Pilates mat exercises are being performed.

Conclusion: Based on these results, it would be fair to conclude that verbal instructions may be an effective way to enhance the EMG

activities of the powerhouse muscles during Pilates mat exercises.

Keywords: Electromyography, Pilates-based exercises, External oblique muscle, Internal oblique muscle, Multifidus
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Table 1. Placement of electrodes

Muscles Attachment position

External oblique 15cm lateral to the umbilicus

Internal oblique Caudal to the anterior superior iliac spine and medial to

the inguinal ligament

Multifidus 2cm lateral to L5, angled slightly with superior electrode

more medial
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Figure 1. The picture of Pilates mat exercises. (A) Half roll back, (B) Leg pull front, (C) Side bend, (D) Alternate arm and leg lift.
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Table 2. The comparison of each muscle EMG according to %maximum voluntary isometric contraction during Pilates mat exercises with and

without feedback (n=15)
Exercises Muscles Control Feedback t p
Half roll back EO 30.88+10.54 51.21+19.90 -6.71 0.001*
10 35.69+16.31 50.25+15.67 -13.17 0.001*
MU 14.59+4 .83 15.34+4.83 -9.40 0.001*
Leg pull front EO 23.09£6.41 41.14+14.37 -5.40 0.001*
10 30.74+£13.56 58.09+19.73 -9.81 0.001*
MU 14.34+3.59 16.55+4.04 -6.98 0.001*
Side bend EO 45.64+15.81 65.38+17.86 -7.43 0.001*
10 30.18+£12.45 63.51+£19.57 -7.51 0.001*
MU 35.33£10.58 4459+12.25 -7.01 0.001*
Alternate arm and leg lift EO 18.96£8.36 35.77+14.17 -8.33 0.001*
10 17.76£6.99 22.94+893 -6.07 0.001*
MU 23.52+£9.17 27.23+£9.40 -4.10 0.001*

Values are mean= SD. EO: External oblique, 10: Internal oblique, MU: Multifidus. *p<0.05.
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