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| Abstract |

PURPOSE: This study was to determine the changes of
abdominal muscles activation according to the heel contact
methods of stair ascent in healthy young adults.

METHODS: 33 healthy young subjects (mean age:
26.3749.72 years, age range: 20-32 years) volunteered under

two conditions. They were performed stair ascent with heel
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contact and without heel contact. The effects of heel contact
methods were assessed using the surface electromyography
(SEMG) analysis during stair ascent for activation of
abdominal muscles (internal oblique; IO, transverse
abdominis; TrA, external oblique; EO rectus abdominis; RA).
The interventions were conducted over three trials in each
method, and measurements were performed on each subject
by one examiner in three trials.

RESULTS: Our results revealed that there were
significantly greater increase in the EMG activation of 10 and
TrA muscles in the performance of stair ascent with heel
contact (p<.05) compared to those of stair ascent without heel
contact. The results also showed that there were greater

decrease in the ratio of abdominal muscle activation in those
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of stair ascent with heel contact compared with stair ascent
without heel contact.

CONCLUSION: These findings demonstrated that the
method of stair ascent with heel contact would suggest
positive evidence for improving activation of abdominal

muscles.

Key Words: Abdominal muscle, Electromyography, Heel

contact, Muscle activation, Stair ascent
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Table 1. Demographic characteristics of the subjects

(N=33)
Characteristics Subjects
Gender (male/female) 17/16
Age (year) 26.37+9.72
Weight (kg) 165.74+19.57
Height (cm) 69.07+2.97
Body mass index (kg/m2) 22.41+12.78

263.14+£22.35

Values are expressed as meantstandard deviation.

Foot length (mm)

2, 2ENE 5w
AR $9 A B8 D85S 245 91

¥ A= A Delsys Trigno Wireless EMG (Delsys
Inc., Boston, MA, U.SA)E ARSI o, 3% A=
S i1 AR ABel] 2HE LxEgo
Delsys EMG (Delsys Inc., Boston, MA, U.S.A)S A3}
Aot A= 4359 #E FEE(sampling rate)>
1L0MHZ ST, B8 H2sksh] ol 5
(band-pass) ZE]= 20-300Hz, t©f A X](band-stop)+=
60Hz= =] 2]38}% 0 m, A=K anterior superior iliac
spine)o]] A Z=Hground electrode)S F-2Fs} ATt &
AE AFE BE Al A4 $2o2 2H4o)
W BASEs Rt BY 25 A5
SR A A 91 2 A A

?_]'égi 2cm, O}Eﬂégi 2cm

2 oft

AES olgsiel Hekeb Reletel 23t 4
ol SLet Aol A BAl =7 5k ThJuker
, 1998). %3} 2 Hj E(umbricus) L2 HE] 9|E0 g
F2RFR AL, QEARTS A== (anterior
superior iliac splne)JJr 1087 ZH)w(rib) S Sl =214

#o] F7k Hpol BASIATHNg B, 2002). AT 02

off 22 B of Hr oX 4z K

7] b A ol et B 2] PHE 24
2 47 el W A 2.27] S2to] 4t He
328 Aot THE ALBE 333 24510 1 W
£ 083519t} AfSHnormalization) g 9] 21 ZHe
B a7 fstel AGE A S0 SHY a5

(maximal voluntary isometric contraction, %MVIC)& A}
&3t AlH] A-H(pilot study)oll A A4F2HE =21 E0] H|
e 4 Qe W= e 71o]9l7] W&o, %RVC
(reference voluntary contraction)Zte ARSIt 7]&
TF TS AT 227] FA 5 dsHA AR7] AAE
7270 SAI5k] ol ZAE AlS % okt Flo] 122
AlQlgt 5270 S, T 33 St 1 B gk



4 | J Korean Soc Phys Med Vol. 12, No. 1

+ HEAE &
g @xucomact)fa Fehol) A 92718 Sk
g 1A SFHEA S AT vigo
A B A '6“—'1‘77]‘Z]?_]' AR el A Al
Q2715 $35+= qhi(heel off, Fig. 1-B)S AM&3I=
% A ASHATh Al 2g0oR QIF Atk 2.27] W
o) ©AE o3t o] o) FUF wele] g
Aol Wz Eulsle] LS sigon, F 1172
o] F o]z Alch(o] 18cm; & 28cm; Y o] 116cm)S A
Beksich 2 B 39, & 635 astlo, At
2371 S Paol TUT HER 02wF S9lt:
Ao} vl £HEF olgo] U7] ffsl Ad A 339
&0 3l HkE 2H o2 olsl giARle] ma27ke

Zo0]7] 93] Z+ 18] &R ujr} 38 2z vk Ajolof

" (heel contact, F

¢
I
il

Fig. 1. (A) Heel contact method, (B) Heel off method.
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Table 2. Comparison of muscle activation to the abdominal
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Muscle activation (%)

Internal oblique
Transverse abdominis

External oblique Rectus abdominis

OHeel contact W Heel off

Fig. 2. The comparison of abdominal muscle activation
between the two methods (*p<.05).

muscles between two methods (N=33)

Methods
Muscle (%) P z
Heel contact Heel off
Internal oblique & - 34.10413.20 14.3945.45 001% -10.04
Transverse abdominis
External oblique 20.10+9.75a 36.17+14.08 .001* -4.37
Rectus abdominis 12.80+7.46a 25.74+11.66 .004* -5.71
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