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ABSTRACT

The purpose of this study was to compare the muscle activities of the thoracic extensor(TE) and lumbar extensor(LE) during trunk
lift (TL) exercise according to exercise position. Seventeen healthy subjects with no medial history of back pain were recruited for this
study. Subjects performed the TL exercise in prone, quadruped and heel-sitting positions. The activities of the TE and LE were measured
using surface electromyography during TL exercise in each exercise position. A one-way repeated-measures analysis of variance (ANOVA)
was used to compare the normalized muscle activities of the TE and LE and the TE/LE ratio. The results showed that there was not
significant effect of exercise position on the muscle activities of TE(p>.05). However, there was significant effect of exercise position on
the muscle activities of LE and the TE/LE ratio(z>.05). Post hoc pair-wise comparisons with Bonferroni correction showed that both
muscle activities of LE and TE/LE ratio in prone position were significantly different in those in heel-sitting and quadruped positions,
during TL exercise, respectively. The TE/LE ratio was the greatest for TL exercise in heel-sitting position. Therefore, for selective
activation of the TE muscle, we recommend performing the TL exercise in heel-sitting or quadruped position.
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Figure 1. Attachment sites of surface EMG electrodes for back muscles (TE:
thoracic extensor, LS: lumbar extensor, MT: middle trapezius)

7} 259] 7)F W F(reference electrode)> A 5-E7](ulnar
styloid process)®} A HEX]E7](olecranon process)dl §-2}5}
Ak 7k 2 81E] F 2 oA g3 ARl A 4
o SHA 5= A TEAHEE SAP] Yl =
(manual muscle testing) A AAE o] 83IHLh 75 H 22 o
= AN FEA] Qe XFE #Eo QES S-sHolE W
o2 WH g % #E A 57 Eol&EEE A8t
31 75 S(upper thoracic) F-91oll XS AlF8le] Hojst 53
A FEIIEE ST S B 22 A=A A & &9
71 7190 g $lel &9 AR AA 7150] 5 HolER
TH 5o 28 o 714, S wWiFEeE 22 W 7 SEmE
HEE ool Mt ) F-9jo Ags Alwste] Hoigt £5E=
2 319tk 283 57 SHEEES oS 0 W Aol
glolE 2ol oS tial A= oA A3Es 9Eme] vz
2 9ol T2 v gee] A3 ol HUlR 2 FE3IES
gk (Montgomery & Avers, 2007). ZF2He] -5 = EH AL
Tof| 2] £o 2 FYHIILE S-S dE A, v
7] ZA, FREAL7] AAGA E5E 7] S5 AAE FH3ITh
ded 2AHMES 7] 2 AEA HAMFH B} §l
B 5 HOlE Hog W ¢ & A 7ikse] &5 HolE
ZHE 5o 89 7HA), F uEFEeE £ 9 7K S2imE



344 Eun-Kyung Koh - Do-Young Jung

HES S5 UR7)7] AN 5% 571 25 w0l 240
7hsd A8 AL olgste] HEA| AdellMRy rizish SEs
oz} vro g WA 3 & melE ot Ho] A o] SEEE
Al FEALeE] AHAN BF 7] £5E 5 B &
o} 555 WAUlel B ofoE solal ZEA Ado] FEol|A
GojAA] = HUE F5-5 Sole¥Uth(Faue 2).

A.

Figure 2. Trunk Lift exercise
(A) Prone; (B) Quadruped; (C) Heel-sitting position
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Table 1. Muscle activities of the TE and LE, and ratio of TE/LE

Exercise position
Variables F p
Prone Quadruped ~ Heel-sitting

TE 49412140  5625+18.75  64.36123.88 172 .19

LE 97.10£2439  10.79+12.39 109142128 1479 .00*

Ratio of

TELE 0724035  1628+19.16 23.63+2061 1367  .00*

Note. *Statistically significant at the level of p<.05, TE: thoracic
extensor, LE: lumbar extensor.
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Figure 3. Result of post hoc in muscle activities of TE, LE and
TE/LE ratio
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