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| Abstract | exercise with Ki-hap and verbal encouragement with same

gender (CKVS) and crunch exercise with Ki-hap and verbal

PURPOSE: The purpose of this study was to investigate encouragement with different gender (CKVD). The

the effects of supplementary verbal encouragement according interventions were conducted over three trials in each

to the gender on the activation of abdominal muscles during condition, and measurements were performed on each subject

performance of crunch exercise in healthy subjects.
METHODS: A Total of 32 healthy subjects (15 male and

by one examiner in three trials.

The activation of rectus abdominis, external oblique, internal

17 female) were randomly allocated to two conditions, crunch oblique, and transverse abdominis muscles were evaluated

+Corresponding Author : hdkimx1234@daum net using electromyography (EMG) during performance of

This is an Open Access article distributed under the terms of crunch exercise with Ki-hap and verbal encouragement with

the Creative Commons Attribution Non-Commercial License same gender or different gender, respectively.
RESULTS: The results showed that there were no

significantly difference in the activation of all abdominal

(http://creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.
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muscles in those of the CKVS compared with the CKVD
(p>.05). The results also showed that there were no
significantly difference in the ratio of muscle activation at
global muscle to that at local muscle between two conditions
(p>.05).

CONCLUSION: These findings demonstrated that
application of the supplementary verbal encouragement by
gender does not affect to activate the abdominal muscles of
subject to perform a movement, at the same time, it would
suggest positive evidence for improving activation of

abdominal muscles.

Key Words: Abdominal muscle, Crunch exercise,

Electromyography, Gender, Verbal encouragement
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Assessed for eligibility
(n=37)

Enrollment Refused to participate (n = 2)

Excluded (n =35)
Not meeting inclusion criteria (n = 3)

Crunch exercise with Ki-hap
and verbal encouragement
with same gender (n = 32)

Crunch exercise with Ki-hap
and verbal encouragement
with different gender (n = 32)

\/

Muscle activation measurement using surface EMG
(Rectus abdominis, External oblique,
Internal oblique, and Transverse abdominis muscles)

v

Data analysis % Drop-out rate : 13.51%

Fig. 1. Procedures used in this study.
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Table 1. Demographic characteristics of the subjects (N=32)
Characteristics Male (ni=15) Female (n,=17) Total (N=32)
Age (year) 24.074+2.52 22.94+1.14 23.47+1.98
Height (cm) 175.47+5.30 165.06+4.72 169.94+7.22
Weight (kg) 73.13£11.07 54.12+£5.17 63.03+£12.73
Body mass index (kg/m’) 23.70+3.12 19.84+1.53 21.65+3.07
Decibel (dB) 75.00+.00 75.00+.00 75.00+.00

Values are expressed as meantstandard deviation.
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Table 2. Comparison of abdominal muscles activation among measuring conditions (N=32)
) Measuring conditions
Abdominal muscles (%) z (p-Value)
CKVS CKVD
Rectus abdominis 50.99431.52 46.27+25.31 -1.83 (.07)
External oblique 35.15427.70 33.22425.35 =77 (44)
Internal oblique & 37.86£19.92 40.50427.39 24 (81)

transversus abdominis

Values are expressed as meantstandard deviation.
CKVS, Crunch exercise with Ki-hap and verbal encouragement with same gender; CKVD, Crunch exercise with Ki-hap
and verbal encouragement with different gender.
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Fig. 2. Comparison of the ratio of muscle activation
at global muscle to that at local muscle among
measuring conditions (CKVS, Crunch exercise with
Ki-hap and verbal encouragement with same gender;
CKVD, Crunch exercise with Ki-hap and verbal
encouragement with different gender; RA, Rectus
abdominis; 10, Internal oblique; TRA, Transversus
abdominis; EO, External oblique).

Table 3. Comparison of the ratio of muscle activation at global muscle to that at local muscle among

measuring conditions

(N=32)

Measuring conditions

Abdominal muscles (%) z (p-Value)
CKVS CKVD

RA /10 & TRA 1.75¢1.35° 1.61+£1.24 -1.46 (.15)

EO / 10 & TRA .95+.53 .88+.47 =37 (71)

Values are expressed as meantstandard deviation.
CKVS, Crunch exercise with Ki-hap and verbal encouragement with same gender; CKVD, Crunch exercise with Ki-hap
and verbal encouragement with different gender; RA, Rectus abdominis; 10, Internal oblique; TRA, Transversus abdominis;

EO, External oblique.
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