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| Abstract |

Purpose: The purpose of this study was to investigate the effect of visual and auditory feedback combined with theraband
exercise in rounded shoulder posture.

Methods: There were 43 adults with rounded shoulder posture who had a distance of 2.5 cm or more from the posterolateral
of the acromion to the table in the supine position that participated. The participants were randomly divided into four groups: those
with visual feedback from the lateral view (visual feedback; VFB, n=11) provided, those with auditory feedback of praise (auditory
feedback; AFB, n=10) provided, those with visual feedback and auditory feedback (visual auditory feedback; VAFB, n=11)
provided, and those without any feedback (control group; CON, »= 11). Theraband exercise with or without feedback was carried
out three times per week for three weeks. To confirm the effect of theraband exercise with visual feedback and auditory feedback
on pain, range of motion (ROM), posture, and psychological variables were measured before and after exercise in participants
with rounded shoulder posture.

Results: The VAFB group showed significant differences in pain, ROM, posture, and psychological variables when compared
before and after treatment. However, the differences among the VAFB, VFB, AFB, and CON groups were significant in the ROM
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of abduction, the New York Posture Rating, and the scapular index.

Conclusion: In conclusion, theraband exercise combined with visual feedback from the lateral view and auditory feedback

by praise improved rounded shoulder posture. Moreover, auditory feedback was more significant statistically than visual

feedback.
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motion), ©|8H2] AL, AHA W3} 5ol WA= P Suth AvE ok, AAre] ArS olsliRt & AP
B AL B|EI Agolth webA B AL o= N Frbo] I ARher Ae] Folstyl
ANES o) g8 SEEA F SHA BYSH: ok AUAES Az vSun A2 vsue we
P AATEC 2 gelste] 2219 5 o7 AbA| TH(VAFB), A|Z}2] s el vh= H{VEB), A% 9=
WEHE Wi A2 WS ARS o83k BZhA WS e J(AFB), ofujdl fEuE uha ore
=S oA B-sto] B o7l ApAle] wIA| = o CONE Y] 7o) oz FA9 R v Qlar th At
oksl avE Hix SFth 59 dutAel 54L& ok} Zti(Table 1).
2. S A =7
I, g3 dbd
) 5%
197 e
() 2" 22 o7 E2Hd |43(Western
AFLe A7 = o] A8 E tistue] Aty Ontario shoulder instability index, WOSI)
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omd AAE We B g A, B A A BAZ Ak B ol 7S R A3
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ool A Alakgie. E di Aol Al Ate] B4
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Table 1. General characteristics of participants

Visual Auditory Visual Auditory Control
Feedback Feedback Feedback group p
(VFB) (AFB) (VAFB) (CON)
Age (years) 21.52+1.51% 22.36+1.45 20.31+0.51* 20.98+0.54 0.00*
Gender (male/female) 5/6 6/5 4/6 0/11 -
Height (cm) 167.82+7.86 170.31£11.12 165.65+7.34 161.42+4.71 0.11
Weight (kg) 65.11£15.56 66.27+9.26 59.37+9.44 54.26+7.51 0.51
BMI (kg/m) 22.94+4.53 22.81+2.44 21.51£2.01 20.73£2.33 0.27
Dominant (Lt/Rt) 0/11 0/11 0/10 0/11 -

‘Mean + SD

*ANOVA p<0.05

Significant difference between groups according to the Bonferroni post-test:
x: significant difference with AFB group
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v =S Hs WH(AFB), ofH g v = whA] oF
FHCON)Q] Y] 7He] o2 Lpiro] 357t A9 e A

ofo] o=t &2 A3 dodth

> 1

1A, 24A medol IE §5 Hlu

=% Al

D A2d 2EEle of7j
Ontario shoulder instability, WOSTI)

4~(Western

VAFB9] £522 5 28 A - & Ao 2
2le o7l = A5 7152 7
A 2 FofRt 2Fe] 7k LA TH(p<0.05). VFBZ,
AFBH, CONT9] &% =273 X8 4 - &
LEFE S o7l B A5 718 F W Bt wlaLo]
A BAEH o R g3t 2lo|7h §lglthp=0.05). Ul
o 710 zjol = etotr 7| &) WSR-S nwat Awt
HE oA EAZOR 9938t zo|rt itk
(p>0.05)(Table 2).

2. AZ¥s, Bzbsl m=tho] w2 B

|_|_E

SH? Bl

3)(flexion)| 4| VAFB<, VFB:, AFBt, CON+-
o &5 =z A& A - 7R 7l
Fol o+ Y Hat HluofA FASHA o= {003t Z}o]

1 A tHp>0.05). H H(abduction)o| A} VAFB-, VFB
9 &5 ZEIOH AL H - F seHE e
7152 o W Bt BlaoflA] FASH o= Fofet 2
0]7} 912 thp<0.05). AFB+E, CONLo] &% & 73

Table 2. Comparison of NDI and WOSI within group

-, CONT-9| &5 2209 2§ 4 -5 se8d
G ERESENEENEERR e
IR Aol HATKE-005), 5 3ol A nternal
rotation)°f| 4] CON-9| -5 Z2I3H 2§ 4 - 5 5
B2 7FsR 712e 3 ) B vl S
Aoz (o5t ZJo|7t A THp<0.05). VAFB, VFB
&, AFB7te] &5 ma2 g H8 A -5 =337
MRS /12 2 ) B3 el A FAsrHoR
3ol oI} SISIEl-009. < 719] Fol ol
H7] §isl WskeS vlagt A EyofA CONwtt
VAFBZ-& FAKOR o Apol7h AgiAt
(p<0.05), U A= EAZ O R o3t o]/} §l9lrt
(Table 3).

3. AlZi=|, &2 mleso] w2 X blm

1) oj7fm =<4
VAFB—E—, VFBi, AFBZ9| $% Z2 3 2§

A -2 o R 7]E2 o Wf Bt HjaoA FA
Aoz Fo3t Ao P‘Rl TH(p<0.05). CON<-2]
Z2IH Ag A -5 o A5 752 U
o Hlao A A 02 §-oJgt Zpo|7t §lelet
05). v o+ 7+9] zto]& Yobi 7| 9l HIl&S
3t A1 VAFBZ¥} CONZ, VFBZI} CONZ,

ioﬁmiﬂ

2]
I=J

l

and among groups

Pre-test Post-test t P Pre-post ratio F P
VAFB 72.94+17.12 79.69+17.12 3.66 0.01" 110.11+10.11
VFB 72.67+14.63 75.71x14.21 1.17 0.28 104.84+10.51
WOSI 1.16 0.34
AFB 73.51x13.16 76.65+10.93 1.12 0.31 105.45+12.31
CON 74.88£15.29 74.29+16.23 -0.16 0.88 99.49+12.40
WOSI: Western Ontario shoulder instability, VFB: visual feedback, AFB: auditory feedback, VAFB: visual auditory
feedback, CON: control group
“Mean + SD

#p<0.05
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Table 3. Comparison of AROM within group and among groups

Pre-test Post-test t P Pre-post ratio F P
VAFB  148.44+15.01" 155.00+£19.07 1.94 0.09 104.37+7.23
—_— VFB 153.63+£12.93  156.25+15.60 0.52 0.62 101.92+9.44 037 0.78
AFB 147.63£15.93  152.25+17.64 1.42 0.20 103.21£6.36
CON 158.63+£11.21  158.25+13.68 -1.11 0.92 99.84+6.34
VAFB  155.13£21.96  164.75+22.28 3.14 0.02° 106.43+5.60"
Adduction VFB 151.86+11.28 159.29+13.19 3.11 0.02° 106.34+4.19 641 0.00™
AFB 146.33+£32.79  150.50+£33.73 0.85 0.44 103.00+8.05
CON 162.44+13.22  160.00+£10.58 -1.20 0.26 98.66+3.68
VAFB  85.64+10.55  91.36+11.20 1.26 0.24 112.71£20.86
Exter'nal VFB 92.64+9.53 93.00+£10.92 0.12 0.91 105.32+3.98 564 0.07
rotation AFB 86.80+15.81  88.90+15.15 0.58 0.58 105.37£11.92
CON 93.46+6.27 90.64+8.76 -1.35 0.21 97.04+7.30
VAFB  56.91£23.19  48.09+10.15 -1.35 0.21 89.72+44.23
lnter'nal VFB 53.91£15.06  48.36+18.06 -1.33 0.21 84.23+20.07 0.60 0.62
rotation AFB 60.50+17.40 50.10+9.83 -1.84 0.10 81.14+24.23
CON 63.46+7.66 49.18+8.38 -4.50 0.00° 76.36+13.51

VEFB: visual feedback, AFB: auditory feedback, VAFB: visual auditory feedback, CON: control group

“Mean + SD
*paired t-test p<0.05
**ANOVA p<0.05

Significant difference between groups according to the Bonferroni post-test:

x: significant difference with CON group
y: significant difference with AFB group
z: significant difference with VFB group

AFB3} CONE, VAFBZT} AFBZo] A E7] 4]0
S-0J3k 2ol 7} QX THp<0.05), LA - 1hol

HE BAHoR fefst Aol7t YAckp=005)
(Table 4).
2) & % 24 E7

w8 % AAIEIE 9 AN VAFBE, VFB,
AFB, CONZ9| $% %23 48 4 - F 7|52
W g vlmelq AR §olst Hol7t 9l
ATHp<0.05). U] F 742 Zfo| 2 eopuir] glaf Mz}
29 umd A3 BE Zo4 FALOR ol
7ol 7k QAATHE-0.05). -8 F A B7E ZH Ak
ol A] VAFB, VFB, AFB, CONZQ] &5 =& 7]

ot vlaof| A FAIEA
Ch(p<0.05). ¥] & 7te] #}o]
| HEe-S vt A BE oA
FAACRE {7t Zol7t gl THp>0.05). &
AAE7F F FA A VEBH L] 25 T2
A8 A -5 7152 o Wi Hat vlao)A FAE L
2 o3 2fol 7} gl eh(p>0.05). VAFB<, AFB+,
CONTY &= mzgdl 28 A .5 /|2e 3
Z]
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4o o
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N —[014
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o L &=

7
A o] SARALL fg Aol slsie
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g A BE Pl FA4OE Ol Rols)
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Table 4. Comparison of NYSPR, RSPM and scapular index within group and among groups

Pre-test Post-test t p Pre-post ratio F p
VAFB  66.87+6.98 74.09+8.63 2.52 0.03°  115.41£9.27
VFB 64.2148.43 71.82+7.27 3.13 0.01°  111.27£10.18¥
S?:S:iar AFB 62.77+7.11 70.91+7.38 5.64 0.00°  113.83x4.78" > 0.00%*
CON 71174923 66.10£10.67  -1.40 0.19 97.84+9.06
VAFB 6.912.07* 8.91+1.04 428 0.00°  137.88+36.30
NYSPR VFB 7.78+1.56 9.11+1.45 2.83 0.02°  119.44+22.44
(posterior) AFB 7.33+1.41 8.67+1.41 231 0.05°  121.30£28.60 099 041
CON 7.64+1.21 8.91+1.04 261 0.03°  119.70+26.42
VAFB 9.20+1.48 11.80+1.93 433 0.00°  129.53+20.95
NYSPR VFB 9.57+1.90 11.00+2.00 2.50 0.04"  116.20+17.22
(lateral) AFB 9.44+1.67 11.89+1.76 3.36 0.01°  128.83+25.81 0.79 031
CON 11.00£1.27 13.33+1.51 7.00 0.00 121.42+7.64
VAFB 16.27+3.38 20.64+2.16 452 0.00°  142.06+15.66
NYSPR VFB 18.46+1.81 19.91+1.38 1.90 0.09 119.72+10.37 126 0.04"
(total) AFB 16.60+2.07 20.60+2.63 3.46 0.01°  130.32421.93 ’ '
CON 17.91+1.38 22.27+1.35 737 0.00 122.29+9.69

NYSPR: New York State posture rating test, VFB: visual feedback, AFB: auditory feedback, VAFB: visual auditory
feedback, CON: control group

“Mean + SD

*paired t-test p<0.05

**ANOVA p<0.05

Significant difference between groups according to the Bonferroni post-test:

x: significant with CON group

y: significant with AFB group

z: significant with VFB group

Table 5. Comparison of task interest test among groups & comparison of self-efficiency within group and among groups

Pre-test Post-test t p Pre-post ratio F p
VAFB - 32.78+3.42% - - -
; VFB - 32.00+3.56 - - -
TaSktégttereSt AFB - 32.3844.31 - - - 126 022
CON - 29.40+3.89 - - -
VAFB 27.00+3.93 28.88+2.75 391 0.01" 107.74+6.60
Self-efficiency VFB 30.50+7.23 32.25+6.76 2.41 0.05: 105.03+8.37 0.9 0.45
test AFB 28.44+4.16 30.56+4.69 3.74 0.01 108.03+6.48
CON 26.14+4.59 26.434+4.35 0.13 0.88 100.16+9.42

VEB: visual feedback, AFB: auditory feedback, VAFB: visual auditory feedback, CON: control group
Mean + SD
*p<0.05
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4. Ma|x gl

1) TA] T u|X(task interest test)

A Su)= HAIA VAFB 32.78+3.427, VFB
T 32.00+3.56%, AFB: 32.38+4.31%, CON+:
2940+3.897 0] 3Tk U] & 7+] Apol5 Yopr7] 918)
WIS vt A B oA SAA R {9
3t Z}o] 7} 1A THp>0.05)(Table 5).

2) A}7] a5 (self-efficiency test)
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