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ABSTRACT

Purpose: This study was aimed to determine the effects of thoracic spine thrust manipulation
on muscle activities of the scapular upward rotators and middle deltoid, active range of motion
(AROM), shoulder pain, and rounded shoulder posture in young adults with rounded shoulder.
Methods: The subjects were 30 young adults (14 males, 16 females) with rounded shoulder.
Thirty subjects were randomly assigned to an experimental (manipulation) and control (placebo)
groups of fifteen subjects respectively. The manipulation group received the manipulation (high
velocity, low amplitude), which was performed by a physical therapist with the subject in the
supine position and with the arms crossed over the chest and hands passed over the
shoulders. For the sham group, the same procedure was performed, with the exception that
the high-velocity thrust was not applied. Measurements were taken before and after the
intervention. Muscle activity of upper and lower trapezius, serratus anterior, middle deltoid was
measured using surface electromyography. Visual analog scale (VAS) was used for shoulder pain.
Goniometry was used for shoulder abduction active range of motion (AROM). Straight edge was
used for supine rounded shoulder posture (RSP) distance. Results: The muscle activity of the
upper trapezius, lower trapezius and middle deltoid muscle increased significantly after the
intervention (p<.05). However, no significant difference was observed in serratus anterior muscle
(p>.05). The VAS was significantly decreased and AROM significantly increased after the
intervention (p<.05). The distance of RSP were not significant (p>.05). The control group showed
no differences before and after the intervention (p>.05). Conclusion: The results of this study
suggest that thoracic spine thrust manipulation can be an effective component of treatment
plan to improve pain and function.
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Figure 1. Measurement of muscle activity

HHIISHRAE FHSHY| 2l S Mt =of 4=
Al(goniometer, Sammons Preston, USA)E 0|&3}(
SSUEINSHRAE FYSHACL MAHATOAM HALKL

0

o
Qe HEISHIAE FEU2H, MU= KM
A

=
FTOUES MA

FEHEZS AT MEfOM HASO| HHRONM H2AEF
o ZHE FLE HF IFEV|0f HHT 8 U
QIEHON HAEo MM o|F= 22 FHSAU
Ch 582 8350| gle= "Hel oM 22 3% gtg =
Moo HAZto 2 stACHPalmer, 2001).

2) STOIMRLH 5

RSPE 5Mste =R2A 22 X2 01800 20|
SHYOIQULE SYYYORE, BRI O]
BT ZZo] BeZBIN Hel(mE FHSHACH

(Sahrmann, 2002)(Figure 2).

T

w
o
=
o=
rE

1) 4=

AETo 8F EFu7 MNEE UMAte Y&
HZ Of7H0 2252 XtME Foh HLS0| HOH =
AEZ 3l HIRZE2XMZE s3ICh XZAS 2F &
2 7| sHof HF 2SRl off 2EE F2E SiM
Selh XgAts 2HXtel dR8F, 5, 02§ =ES
MM = HEZ COSXENMK 9 588 =2Ch XZEA

St S 428 X| 283 X| 2016:22(1)17-25

Tot

H2 (oM H &

M

txtel ozl =, 4R8FE
HO{EZICL X[ EO HfiJAs Xz=Ael =&

W &5, Te 7 2H712 = 9o

2 Q2™ st T3-T12S

7|(transverse process)9| X0

Fo] oF HMW M3 AHCHDestefano, 2011)(Figure

|0
tu
2y

(o]3
=

Eo|
= =

oEl mjo oo rr
_|

|0
il

0 4 A

ot O ofm

=
=
I

1o
o2
ro o 4
AL
uA ojor
o -t

A

x
i
ot

Lo

Figure 2. Measurement of Supine RSP distance
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Figure 3. Therapist and participant position for
the thoracic spine thrust manipulation procedure

19



O 5. 8F =00l SZOMAME 7H7 300 goldHel 85, #E7/ISHS, =248=0 oX= ¢

4. MU

£ dEo| 2Erd EdoM 482 ZI0lME dE
(Chi-squared test)Z, LIO|et B2 SEEE t+-4F
2 &0 sEd2 4dEoRACL 2l X T = Xt
Ol A3Bs7| 2ol tHSEE t-dFE HASHRAL, &

el Xo[E YOotE7| 98 =
At ZE SAH 242 =

T
1805 ArEStR2D, Ro|+E2 a=.052 SIRAL.

=
h&Ate Aea 15Y(E 6Y, o 99), Ohx+ 159
(52 8%, of 7H)ez & 30Ho|ReH T 2F S
ot o2 LIERICH BAHYE R 3200455342 = 7t
Xtol= SAUCH MFEE 167.13£9.08 o[, FFA =
58.60+14.01 kg@ 2 LIEfL} T F ZHO| {2t X}tO|7t

S CHTable 1).

2. 33 At £ 2E/EE0| Hat Hln

BX C4UN M8 M s 2EMEol Hule
Ch2at 2oh ZMZZ0| A9 3 £4ul Mg H
2049+5300| M HE T 2651+7.622 ST I 0, A
£330 #P M8 [ 1689:8080|M X8 =
2255+11.972 =750 Q0|3 k0|2 B C MAD
O] AL 18.36+13.760|AM HME = 23.85+15.322 T}
StYOLt R0/t K02 HO|X| YUCHTable 2).

32 4n |0 4>
=]
N
10
>
o
gl

=
Q WolMel s&& #H
YN BEIISHR=
12922 907484250 ZJIE Hom 29|38t X0
7b QQICh XS 101.87+1572&=0A 103.53+
152452 1674569590 Z7IE HYOLt EAsi™o
2 |93t Xt0|7t AACHTable 4).

20

5 X Mat = SZOMIXEMIL] M2} Hlw

CHefXte| RSPE H7tste= HO|ZW 8 ZoFH
AtO|Q] HEle AMHTZOA 543+1.22 mOfA 5.33+1.25
mZ 0104019 m ZASPOM, CEROA = 530+
1.07 oA 517+0.81 mZ 0.13+0.39 m ZABAO
L}, & & B5F SAE2E Rl X0|7} URULCHTable
5).

ASLA, Loleh 2

ool ol

#5t

OHE THo=Z O[sAl7|l= AMZF &2 O|A2 T
HE| XM E =Z==S5t= RSPt EICH(Yoo, 2013; Borstad?f
Ludewig, 2005; Finley2} Lee, 2003). 0|23t XtM& A
T=0 fXet 23, A1 Fsadol HatE It
=Lk d2|1 AlZto] XLt =3F off2=el 2t
2ERAE FOI5H, ZUMHCo2 ST H4401d, 7|
SXotet ChYot MFZE Y0l LEILA ElCHlee S,
2013; Silva®} Johnson, 2013; Kang &, 2012).

= dAAFOM HES oAM= 2 =449
2 7M1 Mo AEY AL UFES XA
SIRALCE MFHEE ot TEAAMR
. B3, 2|1 ALSXMoo o £
AL, 7|58 XMNME |FXAMAF=
g3t AMZE = UbK(Thigpen &, 2010;
A= RSPE Qs OIS E
geole| omzlsE 7h

|
&t = =0 Chot

—

PN

Pl

kd

I
0
or 0l
HN oo
rlo mjo rir
a1

o
=2

o 4y 2 hT
1o
o

N
o
o
~

Ot
_\'.I_ B
ry M

o

o

N

1 rr
+
El
o
mjo

oy
of

r

o g
N
Ho
HC O or
B2 X
ofor
It

ry
o
%
H
Ay 2
o o
B
o
r
2
x
2
N
ry
mjo
=
o
rot

rin
ry
Ho
=2
>

{9
x}0|Z HOIX| YT
Met el Jlso ¥

o

=
(forward head posture)d& ZEX| U2 HZF9
747

>

Q oy 38 =2 30
ful
o2 o>

Hr
3@
|0
-
m
v
F
rlo
=0}
lo
et [

Ny
I
1o

B

=
> o
il
rd
0%
=
L)
>
=

2
B

bl _]|.[]
Bl
0
njo
ol
N
>
Al
kd
r_I.L
oy 19
MR
|g o
g

B oo
~
@D
o
Q
(0]
@
(%]
(0]
ojn
-
O
O
L

1o
E o
i =

0% Ho
Mo pjo Jo
Mr iy
ETRIN!
0% mk 49 rjo

2 OIfHez 259

30 o
nx
_C')_I-
o
°
y o i 08 i

bl
s
lo ot
>
i
Mo o
<.
o MmN
o= o
mo 0=
r
=
o 12
z -
ru o
n ot

_



St S 428 X| 283 X| 2016:22(1)17-25

Table 1. General characteristics of the subjects

General characteristics Total (n=28) EG (n=14) CG (n=14) xz/t p
Male 14 6 8
Gender 464 726
Female 16 9 7
. Right 15 7 8
Side 1.000 1.000
Left 15 7 8
Age (yrs) 32.00+5.53° 30.73+6.23 33.27+4.82 -1.246 223
Height (cm) 167.13+9.08 166.73+9.32 167.53+8.83 -.241 811
Weight (kg) 58.60+14.01 57.80+14.37 59.40+13.65 -.313 757
®Mean+SD, EG: experimental group, CG: control group
Table 2. Comparison of muscle activity
EG (n=14) CG (n=14) t p
Pre-test 20.49+5.30° 19.61+7.13 380 707
Post-test 26.51+7.62 18.40+6.55
Middle osttes 3.128 004
) Experiment difference -6.03+547 1.21+4.62
deltiod
t -4.264 1.018
p .001 .326
Pre-test 14.46+3.93 15.03+6.40 -294 771
Post- 19.30+7. 13.46+4.
Upper ost-test 9.30+7.38 346+4.63 2597 015
i Experiment difference -4.84+4.61 1.57+4.00
trapezius
t -4.074 1.517
p .001 152
pre-test 16.89+8.08 15.16+7.41 614 544
Lower post-test 22.55+11.97 13.75+6.64 2489 019
i Experiment difference -5.65+9.31 1.41+4.03
trapezius
t -2.352 1.352
p .034 .198
Pre-test 18.36+13.76 17.30+9.97 241 812
Post-test 23.85+15.32 15.39+9.64 1.810 .081
Serratus
anterior Experiment difference -5.49+10.96 191+4.64
t -1.938 1.597
p .073 132

*Mean(%MVIC)+SD, EG: experimental group, CG: control group
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Table 3. Comparison of visual analogue scale
EG CG
VAS t p
(n=15) (n=15)
Pre-test 3.26+2.027 393+2.12 -882 .385
Post-test 2.07+191 3.87+2.17 -2.415 .023
Experiment
. 1.20+.56  .67+.59
difference
t 8.30 435
p .000 670

®Mean(point)+SD, EG: experimental group, CG: control
group, VAS: visual analog scale

Table 4. Comparison of active range of motion

EG CG
AROM p
(n=15) (n=15)
Pre-test 105.07+13.60° 101.87+15.72 .596 .556
Post-test 114.13+12.92 103.53+15.24 2.055 .049
Experiment
, -9.07+8.42 -1.67+5.69
difference
t -4.170 -1.134
p .001 276

®Mean(°)£SD, EG: experimental group, CG: control group
AROM: active range of motion
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Camargo &, 2011). Cleland §(2004)2 & Exu¥
0|z ZAXOR s15R I 2HO| FIYCID BIY
oh 2 @RolME BEHYO FH o AYBO 8
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Table 5. Comparison of Supine RSP distance

. EG CG
Distance p
(n=15) (n=15)
Pre-test 543+1.22° 530+1.07 .316 .754
Post-test 533+125 517+81 415 .682
Experiment
. .10+.19 J13+.39
difference
t 2.010 1.246
p .064 233
®Mean(m)+SD, EG: experimental group, CG: control
group, RSP: rounded shoulder posture
= ATOAML Zatet FASHLY.
=31 2EVtsEe 5E A0 YoM Rl
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