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Abstract

Purpose : The purpose of this study was to determine the effect of selective thoracic extensor strengthening exercises in the

sitting position using a foam-roller by investigating the electromyographic(EMG) activities of the thoracic and lumbar
extensors.

Methods : Eighteen healthy subjects with no medical history of back pain were recruited. EMG activity was recorded from
thoracic extensor(TE) and lumbar extensor(LE) while subjects performed three thoracic extension exercises: prone thoracic
extension(PTE), prone thoracic extension with abdominal draw-in maneuver(PTE-ADIM), and sitting thoracic extension using a
foam-roller(STE). TE and LE EMG activity, and TE/LE EMG activity ratio were analyzed by one-way repeated-measures
analysis of variance(ANOVA). Where a significant difference was identified, a Bonferroni correction was performed(p<.017,
.05/3).

Results : TE and LE EMG activity, and TE/LE EMG activity ratio differed significantly among the three exercises(p<.05).
Post hoc pair-wise comparison with Bonferroni correction showed that TE muscle activity in the STE exercise was
significantly different from PTE and PTE-ADIM exercises(p<.017). There was no significant difference between TE muscle
activity for PTE and PTE-ADIM exercises(p>.017). LE muscle activity and TE/LE ratios were significantly different among the
three exercises p<.017).

Conclusion : TE/LE ratio showed superior selective thoracic extensor strengthening for the STE exercise than PTE and

PTE-ADIM exercises. Therefore, we recommend STE exercise for selective thoracic extensor strengthening.
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FHLY 28AE ST A sleEde] 28AEE E
gt S7HAZIAl =, o] A ThA] S F919] H ks
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1 tH(Sahrmann, 2010; Sinake 5, 1996).
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2 YRl 3L Kim 5(2012)2 55 SHAAZ F
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PP s Al(iliac crest)y& AL 7HE H &5 AAl
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o AL 715 F 5= e W 7kl o
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5 WH(STE; sitting thoracic extension using a foam-roll)
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st 2nz Folstnkn s wASL Y Fo
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LA X=(Noraxon TeleMyo 2400 system, Noraxon Inc,
Scottsdale, AZ, USA)2 AF251431, Noraxon MyoResearch
1.06 XP £ZEQJo}F o] §slo] Z&Y=E 5 ¢ 4
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A. PTE: prone thoracic extension exercise, B.

PTE-ADIM: prone thoracic extension exercise with
abdominal draw-in maneuver, C. STE: sitting
thoracic extension exercise using a foam-roller.
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4) SHH

Al A SEPUE 7ol JheEnT sl 39
HEES Wmela, slerael e sleiEae] Uy
o g wlwal] skl kR ZHE Rel HARA
(one-way repeated-measures ANOVA)S AF8351% o, § 9
T2 0052 shgich o] HAoA [-ol3k 2ol 7t IS

=

Aol EH2Y 74 n A (paired-sample t tests wi
o|-g3to] AR-HAS AAIBHIS
o, o] wo] f{foeEe EH=EY S AEsto
0.017(0.053)2 S}ATh 2ALS ol AR T2 Teo
A=9-2 SPSS version 14.0 o] }]Th.

Bonferroni correction)<

m. |A+Z23}

Al 712 S5 HolA 7y B 25 Al REEE, 8
o] AT 9 vl & 19 ZﬂHOP@‘E} 25 W
2 7k B 2% Al 7HSES slEEde] 2EgE ¢
7REE A EEEY HE BAH R nE (o5 2}
o7} AATHP<05)(ZE 1). AFF-EA] Axf, 71581 28
Az 09 2004 BEE upel o] PTE %3} PTE-
ADIM 2504 STE 255t fo5H &A vepdtt
(p<.017). el 28T E Al 7] 25 WA
b 2polE Bl om(p<.05), STE &F°] the F 7}HA]
SR FosHAl WAl YEtHp<017). E8F PTE
2E 1T} PTE-ADIM S5o4 95t We ayss
HATHp<.017)(1Y 3).

Al 7HA) el M2 715E
H] E3F 903} 2o|2 B YT (p<. 05) A}T‘E'r@. 7:‘4 STE
250l 2 F 7 FHHET foatA &2 HE
eI (p<017), PTE -5t} PTE-ADIM 2-5°|lA
gt £ BT vE BAKp<OIT( 1Y 4).
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Zl ofch ol A olxl= I

T 1 7RE SR Ee] FHAECMVIOS 7 E/E B 1 (N=18)
o =5 . P
PTE PTE-ADIM STE
e 57.39 + 20.04° 68.25 + 24.34 46.77 + 20.29 12.405 .001
slglEd 76.30 £ 15.21 28.61 £ 14.58 6.74 + 4.59 189.160 .000
7HE /8] B H o] ] 0.79 + 0.34 3.06 + 2.50 10.30 + 8.03 13.747 .000

A A+ = H A}, PTE: prone thoracic extension exercise, PTE-ADIM: prone thoracic extension exercise with abdominal draw-in maneuver,

STE: sitting thoracic extension exercise using a foam-roller.
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