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| Abstract |

Purpose: The study aims to determine the effect of a breathing exercise on shoulder pain, range of motion (ROM), and forward
head posture in patients with rotator cuff repair.

Methods: Intotal, 25 patients with rotator cuff repair were included in this study. The experimental group (n= 13) underwent
a breathing exercise, while the control group (n = 12) received traditional physical therapy. The visual analogue scales (VASs)
for pain, flexion and abduction ROM, and the craniovertebral angle (CVA) of both groups were recorded at both pre- and
post-intervention. Paired t-tests were used to determine significant changes in the post-intervention compared with the
pre-intervention period, and independent t-tests were used to analyze differences in dependent variables between the two groups.
Results: After the two-week intervention, the experimental group experienced a significantly decreased VAS (p < 0.05) and
significantly increased ROM and CVA (p < 0.05), while the control group experienced a significantly decreased VAS (p <0.05).
Further, the experimental group that underwent the breathing exercise showed greater improvements in flexion and abduction
ROM and in the CVA than the control group (p < 0.05).

Conclusion: The results suggested that a breathing exercise can reduce shoulder pain and enhance ROM and posture in patients

with rotator cuff repair.
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@1t (coracoacromial ligament)o]] =% w7} F 8% A
O ARl &4 THET o] B|jh /o] Aol Ak
THNeer, 1972). oJ7}|9] &5 WAAI7]= A<l
< ThgsHARE, o]sollA oz o] R 7]
(anterior tilting)2} U] W (protraction) <717} &-$-2] of
Y FE FH TES Yo7 Yol Ho

(Yamamoto et al., 2015). ¥HE5 =& Q1)

-

=g

0:‘ = 1
W7k AR A W 9, 2TEQl Beldo] 87
g 4 qlov], Bse BYUINo] A%AS AP

KAz} o] o} 71%E WAL 4 s
Ho|th(McElvany et al., 2015). YA o2 =210
EUe & opE27]E 4677t 285k, %

o] o 27| A8 FLoIAA o FFE Bl
), TLOIMAA = H i (cervical vertebra)] OF3
(lordosis)x} 5 (thoracic vertebra)®] F]5t-2(kyphosis)
< FHlsl= ZAglo|tiKang & Park, 2022). S 2] F
Fo2 om YR ol U QHEE Y (internal
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CHMorris et al., 2015). 3], HZ A
(cervical extensor), ©]7]-&3Z(levator scapulae),
Al & F(upper trapezius), 2h> 7hs W & 7F
(pectoralis major)©] T5% 1L 7148k, F7HEA|
(middle trapezius), o}2)5-A 2Z(lower trapezius) X =
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2014).
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[ Enrollment ]

Assessed for eligibility (n=40)

Excluded (n=12)
- Not meeting inclusion criteria (n=9)

A4

- Declined to participate (n=2)
- Other reasons (n=1)

‘ Randomized (n=28) ‘

l

v Allocation v
% J

Allocated to Experimental group (n=14)
(TPT + PNF, 2 weeks, 5 time a week)

- Received allocated intervention (n=14)

- Did not receive allocated intervention (n=0)

Allocated to Contral group (n=14)

(TPT, 2 weeks, 5 time a week)

- Received allocated intervention (n=14)

- Did not receive allocated intervention (n=0)

v [ Follow-Up (2 Weeks) ] L

Lost to follow-up (n=1)

Discontinued intervention (n=1)

v { Analysis }

Lost to follow-up (n=2)

Discontinued intervention (n=2)

Analysed (n=13)

- Excluded from analysis (n=0)

Analysed (n=12)

- Excluded from analysis (n=0)

Fig. 1. Study design. TPT: traditional physical therapy, PNF: proprioceptive neuromuscular

facilitation breathing exercise.
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o] TARITS WL gt 9 2 40 F AR
7| uld A} o9, o] AR 2%, 71E o] f 19E 1) debEQl B8
Al gk 2878 w2 ZeYseitt. 287 9] oAt
+ PNF 38253} ARk EA2E 4§ B UREHQl EefA|Hie FEIE offjol] X 2E
At 1493 kAl B R 28 g iz NE FaL vlE =2 AdeEjollA ol =& F9lol ¥
o 14 ow B2 wjAg = ek 25 S 71kt F E(pA 23, S0)E 283 YA R ISR, 75
Ao A 19, tiztol 4] 2] A 7|7t 5 E A Apolo] IS 7|3l QO =2 AdEollA] o7
SHA| Eo] AT 139 2t 129 Hig =8 WA £ B9 2= )] v=g B2st & i)
AE glskelnt At A7 Ed2y 1t A7) FpFo] AAEE =4 Ay AR 7Hdut
d AehE w2 7L =& F 457} skl goat A7) A= A Z(TA T 100H7) 105, F23HE Ajo]o
O] EA R A w2 AR kgt Hw oot HIZHE 713l Qo= =8 AdHolA & Felo 22
Tof| A S0l Sl= AL o7 ZEE Qg b A 2(AE 259, 0750 sEC= FAgste] 712
Olehd A& W A= A|Qlatqlet BE oAt Hog FYARANA S T A 54
At HAz Bl gk g Wl AR o R 5 o7 g8E= YA EE AASH
olAof Folgt A2 Bttt AFA = A A
9] 3A)7] A A(Declaration of Helsinki)?] &-2] 7|22 2) PNF 3.5 &%
228} tH(Table 1)(Fig. 1).

5(2007)9] Y&

bl o] &

@0 Z271- o= 13] 15
Wkeh PNF 5.8 5.0 Adr
Bjgo 2 £ty 2% o

AT age] ZaE AR BT Qubgo e ofehel 2k () TR v e AHE F
2 5P B B0 55 948 BA0R 8 oh ARA: T £ %) o 2ulm 9] 9%
GHE FYAR, 2ETAR, YTANARE T A7 0B obge) Ao R Qhuke Hgatol
E =R RS AASHH Adatt FrhE o R oFfj% 2w o) &2 sb7] Sfsl 5=
Table 1. General characteristics of the participants (n = 25)
. Experimental group Control group 2
Variable (n = 13) = 12) X p
Gender (male/female) 6/7 7/5 0.37 0.54
Affected side (right/left) 9/4 8/4 0.02 0.89
Age (years) 57.54 + 11.12 60.75 + 7.21 0.85 0.40
Height (cm) 164.61 + 7.99 167.00 + 8.29 0.73 0.47
Body weight (kg) 66.31 + 7.63 68.25 + 9.51 0.57 0.58
BMI (kg/m?) 2441 + 1.37 2436 + 1.70 0.08 0.93

Values are presented as mean

+ standard deviation or number only, BMI: body mass index.
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Fig. 2. PNF breathing exercise.

D) o &5 A=

ZA o) g2 FA B2 34 AT E 915
Q5] A]ZFAAFAFA = (visual analogue scale, VAS)E A}
2514 thBrodie et al., 1990). A|ZFAAFALA £ = 312}
7h L7 219 39409 E50) HES 10 em 441
Sloll B2} A4le] F9H AE EAISHE WAloE
st 17} 891, LAl gy
<= & 291 0 em= 550] A9 gl
QEBZ 7o) 10 em= FZo| Al OVH BHE 94“]
Shth(Jensen et al., 2003). HARHAAF 412 5= 0] Fu
A|4x(intraclass correlation coefficient, [CC)= 0.96 0.2 Al
F|= T 4 = T Lo|ti(Lingjerde & Foreland, 1998).

2) o7l WA HA

WA 75 9)(range of motion, ROM)= ZH=7]
(Goniometer, Patterson Medical, USA)E &-&3}o] =74
ofsteh oiARel Filah 0 Fg Aasist
HEZ =8 Aol g FERES | AL
e sfele] shech Hel A8 YAstse B
A Zw=A 9] 2 of7lm F-9-2] oF 3em offf A9
AANAT, THAL o F3 54 A BE
71 B0 YA A o, ol
g T2 2] ZZ2m 7HA S0 Hash) Bl B

24 A Z L) oA o)z A=A} H3Y
EM] AAF] T FETEH Y B o] =747
A} ogare) RS 5 asks Aol 29
TH(Hayes et al., 2001).
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3) Ao A 54

3l = Z 71| 2 (Galaxy Notel0+ 5G, Samsung, Korea)
2 AR E Im Hofl Sto A A=ZAANE
Ahgtel iRl igelol gl 24stel el
on, 72242 915 o|v] A WY Z 21 (mage )
version 1.46, National Institutes of Health, USA)E A&+
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ol

149 th(Ha et al., 2016; Horton et al., 2010). 7| &3S
1Fsl7] sl 19| ol Al 75w 7PAE7 o AE|7
Felgick ve] 917 T Bwje) 7 o]2E
2w} S Alo] TASe] BASHE Hel2
(Craniovertebral angle, CVA)E £3f] ™ 2] A=A
HEg 2SI BGS FUT B 30N B
&

r% il J;E
ot ]{w o

£

Fa

slo] ZAgte] BEEE 7125k rHPahwa, 2013).
5. £71 x2|

2 Ao R ARs 9 SAZEIH
SPSS/PC Statistics 23.0 L2128 225199t} A

el it AES 91l Am=-ga AR A
WG AT BE w4l AHREES o2 WY

O PNF 55 34 At 2% 34 F ob) §5 et
NS W ole) 914 WBkE wmE s 9

A Ul o) B2 A% AdTolA fola

25 B 3(p<0.05), hRFAE S-olaHA 7+

HAthp<0.05). TA A5 Hspke] w2 ok
I} 2t AFololl A A S
o3t AJo|E Kol ¢kti(Table 2).

OB

Jo @ mm oY
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i
o|N
rlo
i1t
i)
u

2. o7 BETIS ol wat

AT W ol Rk T Mg A Aol
KPS F7HE BAMp<005), BRI HE 32
SHA 2712 wolx) k) F4) A% skl ne
AT 2k ok F1a W) Wshe o] 4 A
Hah o= Aol Ao folgt Aol

2913}9 tHp<0.05)(Table 3).
3. H2[MFZte| Hat

A ) v H2zke AE Azl A Folsh)
F7H8 BYTE05), HERPHE G
£ Ho|x| gkttt FA Ae Hislegol whE Motk 7t
we] Z3zte] Wsh] wol A AEI} 27 Alo]
oAl AFA R {3t 2fol 5 ZlSHATH(p<0.05)
(Table 4).

Table 2. VAS at baseline and post intervention (n = 25)
Experimental group Control group
(n =13) (n=12) t (p)
Mean + SD Mean + SD
VAS (baseline, score) 5.16 + 0.59 4.80 + 1.03 1.09 (0.29)
VAS (post-intervention, score) 430 + 0.76 433 £ 0.87
Decrease in VAS (score) 0.86 + 0.82 047 + 042 1.49 (0.15)
t (p) 3.79 (0.00%) 3.80 (0.00%)

“Significant difference within groups (p<0.05), ‘Significant difference between groups (p<0.05).

SD: standard deviation, VAS: visual analogue scale.
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Table 3. ROM at baseline and post intervention (n = 25)

Experimental group Control group

(n = 13) (n = 12) t (p)
Mean + SD Mean + SD

Flexion (baseline, °), 124.15 + 6.89 131.83 + 11.43 -2.05 (0.06)
Flexion (post-intervention, °) 134.77 + 7.93 133.08 £ 11.30
Changes in Flexion (°) 10.61 + 3.88 1.25 £ 222 -7.31 (0.00%)
t (p) -9.85 (0.00%) -1.95 (0.08)
Abduction (baseline, °), 96.38 + 9.83 107.08 + 16.13 -2.02 (0.06)
Abduction (post-intervention, °) 106.61 + 10.80 108.33 £+ 16.62
Changes in Abduction (°) 1023 £ 235 1.25 + 2.93 -8.49 (0.00%)
t (p) -15.69 (0.00%) -1.48 (0.17)
“Significant difference within groups (p<0.05), ‘Significant difference between groups (p<0.05).
SD: standard deviation, ROM: range of motion.
Table 4. CVA at baseline and post intervention (n = 25)

Experimental group Control group

(n = 13) (n =12) t (p)
Mean + SD Mean + SD

CVA (baseline, °) 4446 £ 343 43.25 + 3.02 0.93 (0.36)
CVA (post-intervention, °) 5323 + 2.74 45.17 £ 4.15
Changes in CVA (°) 8.77 + 4.93 1.92 + 3.58 -3.94 (0.00%)
t (p) -6.41 (0.00%) -1.85 (0.09)

“Significant difference within groups (p<0.05), ‘Significant difference between groups (p<0.05).

SD: standard deviation, CVA: craniovertebral angle.
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ARHA Rl A wRE A8 2yt BF FA A
Hr} Sof o7 F5(VAS)olA -5k H4s
Atk 1Y PNF 35855 F71e Ada gz
+9] vl = FYg zfolE T 4= (lSlch
ojggt o]f= 2579 PNF S 525 o &
SRS A8 2l oS 4
7= A= ool e AR AZtEr. C
(2019) H| 5ol 32l 55 S5 deR &
= Agsto] dele5o Has Halskal ‘11(
2019), Kim 52021) 9t 3] 2] %5 S22 PNF
5= Agsto] seFsol ozt WA A H
o] FaE RAsHGITHKim et al., 2021). 4133 ﬁ:rLQP
27 & A4 PNF 5352 483 At
2t Afolofl A §59] M SAA R [o3t
2fol 5 2Ie 4= gIAIRE APAe] A5 v|%
& o PNF 2 32%°] 4718 o= A-go| HriH o]
N &5l HAaE HY Aor 7, o]#gt o]f
£ 3552 B0 HSFE SN 5= 7] WiE
of|(Park et al., 2007) 5 2] Fig-x-0] 7Alo] Eo] 7
0] ©Fo| AL oj7EA FgET ] AaEH
A o7 91271 QHgskE Qs Tl HaE Ao
2 AlEEthBen Kibler, 1998; Barrett et al., 2016).
ST EYs ofF ofrd = v x
50 o g Qe oj7f2] 524 WA s
ARtk 2o ozt o £ 542459
ofglE 54 WE7RsH LY Algto] FEAA Y
Efup, o7 B2 Al EAAXRAEY B oE
g A Ao & o AHA QI viAAA Ao o
Hho] 74l = IthMeKee & Yoo, 2000). o] =%} o
A4 23 T E Song 5(2016)2] ALoA Hg
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PNF 25252 280l ofaliA f1&a S5 o7iA)
Dol g3 vgof IS & 4 Aok 43|
= g en, 2550l op-E wH | s&o|
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