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Abstract

Background: This study aimed to determine the ef-
fects of static stretching on the pain and range of mo-
tion (ROM) of shoulder joints in middle aged women
patients with frozen shoulders.

Design: One group pretest-posttest design

Methods:
women patients with frozen shoulders in their 40s to
60s.

ROM(range of motion) were measured, and the static

The participants were 15 middle aged

Subjective and objective pain and joint
stretching intervention consisted of 15 minutes of
flexion, abduction and external rotation stretching.

Results: The results of this study indicated that the
daily pain of shoulder joints and pressure pain thresh-
olds of the muscles surrounding the shoulder joints
were generally improved after the intervention with
the static stretching, for which significant differences
were observed (p<0.05). The ROM of shoulder joint

flexion, abduction, and external rotation was sig-

© 2024 by the Korean Physical Therapy Science

nificantly increased (p<0.05) after the intervention
with the static stretching.

Conclusion: Static stretching intervention in patients
with frozen shoulders relieved shoulder joint pain and
had positive effects on the ROM of shoulder joints.
Thus, the application of static stretching in middle
aged womenpatients who experience severe pain could
be effective at enhancing the function of shoulder

joints without pain.

Key words: Frozen shoulder, Static stretching, Pain,

Range of motion
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I. A4 &

72 (frozen shoulder)> T+ Z A1) E&Ad Aoz F2 sotfel Ayt sto] ooz =
F2A AdGRA o2 E 58531 Qv Hahm} Kim, 2012; Jayson, 1981). 7252 FHE> A Q19 oF
2~5% FEE FAE I 9lom 5ot o) Fdo] AkAstAL Q= vl &l 2%E T o] F W fFHES /Y
(Levine 5, 2007). B=gt 1= A -&A| o -4 Bl (Centers for Disease Control and Prevention; CDC)ell 2|3}t o]/d <]
A FHES 70%E AHAeke] GARG e fFHES Uebdthal B 183l oW (Kelley &, 2009), %2t e
o1 nlEo] 58.6%E UEHH PR H2 HlES At IvK A EAAARE 71, 2021).

AR o o] w2 FHES 7= olfrell tialiA oF EsiAl S EA ko, 504 A - Fefl o4
S22 Wste}l 708 Fhdo] Qubar Bl ¥4l Q) ©m(Sharma 5, 2022), 504 A - $2] AlA] U o A E 2 Zl(estrog
=7] wtolgl 3k th(Khosravi &, 2019). o 7| #H-&
A5 (ball and socket joint)e] Tx2% 3WaFS] AFFI F FAYS 7FH(Kisner2}t Colby, 2017), 1t) <}
+5o] A Heta gl FHO Eed e xR IHEe] & ZE ] AL S-S EEH] 1 TH(Tyree ¥t
May, 2018; 31->7, 2023; A1, 2022). HToll= F9d o]8]ol® 304, 4002 o725 A7t F7heal
Qo 30th7F 2FA = BlEo] 2.9%, 40th7F AFA| B HlEo] 14.8%E F-> ToX%E AAESE =0
oA = Fo]E YER) L QthNaredo &, 2003; A7H AR 71, 2021).

ANNZS5S EHO 2= AW (freezing), 527 (frozen), 3™ 7](thawing)e] 39A1S] A2 F7](cycle)=
s BgE& AR 5ol 7P A dARl AT BEEH S Al
I A ST s A AEEHS Alste] Trlehs wA7IE AR

= 71 W3zl yebdtiJaindt Sharma, 2014; Jerosch %, 2013). ©]A#
T 3 BE U fFRoR el A S T LS (Brue 5, 2007), T
o A s 534S 7FAaL Itk Nam3} Ha, 2012).
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wpo] O%LEJE}(Le 5, 2008). 7% HALEWI HR3} §F 9B 9% 25 FAR L= Fo] thEHo|v]
(Ko 5, 2019), 2EAHS 295 55 fieste] 2% 4% 98l W AL TS 524 thKisner 9}
Colby, 2017). ~E&H L 258 59 AHfellA WA o g S AAlets 54 AE#H % (dynamic stret
ching) %t A7 AR &< LS 5 Aol 25 HolE FAshe 24 AEw A static stretching) © % T}
(Iwata -, 2019). 524 AEH% 2 }A 02 FA7] AANESF
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=4 9 g7 Qe A 9 o] Agsl, WP BEd & BHksh AAETE wWwol Qe A
A 9] 515 th(Asheghan 5, 2016).
2. AHA}

2 ATE A A8 A BFAA| IAEZAGLFAE A Azl A A 157Y A, A 9, AY A
2 ATl tigk 7o AMEE wSERglon, & dqtel] Folehs B tidAelAl ERde] gl Hek B4
2get e SFQlth A L o7l TR Z5o] AAHAY I5E FHEAIA s FAE ok
AE WGl 4 AEHH 282 3d o] BEs 7H S AEA A ol w3, HY, TS EE
o ® AAEATHEIFY, 2016). AT B LS X BAA FAE A gkon, SAE W
e A ES FAdoll vkE 9] Heks AAE 4 AEYH S A SusiTh

AEHA A8 Al AT vl S ARAlel A D a5 9 H AEHA S SR dEs B AAE
HHA sto] Agsiglom 71EEd AEHA S 90° 78 AE o AHE ZEdE S 900 wste] AEHA S
Agsitt EYAEARE tidAe] &8-S IR FHo bE &2 oA opARE S 1% ¥ F50] Sl
o] & HH7HA olsshs WA o2 A gl om (s ek}t 718, 1998), 307 A AEHAS A8 &
1033F FA ek W o2 sELF WSS ThFigure 1). w8, HE, 7= AEHA w48 2 581 A A8t

Table 1. Static stretching intervention

Exercises Methods Times

Warm up Breathing exercise 5 minutes
Shoulder flexion / 5 minutes
Static stretching Shoulder abduction / 5 minutes 15 minutes
Shoulder external rotation / 5 minutes

Cool down Breathing exercise 5 minutes

Figure 1. Static stretching. (A: Shoulder flexion, B: Shoulder abduction C: Shoulder external rotation)




3. dE=T
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ANHE e R4 5 H7ME S8l A4 ol 212 % (Visual Analog Scale, VAS)E AF8-3F31 TH(Vonkorff
= 2000). A7 opd =1 H 5 AARE U] AR R 10C=0.990] 1 AARE 7F AlE R I0C=1.00% o9 o
ZOoF HuE 3 QltKBoonstra 5, 2008). ¥ Ao At dAtEoNA §5 AEE B0l A3 e 0
Ao s F e 5 1082x FASHES SFSitkHeller 5, 2016). A7 opdRIH ==
o - UielAo® de AR glow ICC 0972 =2 AFE %9 B EE 7FItHBegum®t Hossain, 2019).
54 A AR FA 47 F T 23] AWk

oAMHE e ARA TS dotrr] & tAY FZHAl(Digital Algometer, J-tech medical, USA, 2011)&
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A, 2% B A FP AMLENT Qe T dlo] SAalh BE S0 25 Wl 35 W
=A4sto] Baghe AT S FA A3 FA 45 ¥ 5 28 AQskalnt

B & RE EAH A SPSS 26.0 Version(IBM SPSS Inc, USA)> o]&3alo] 43}
RS AbESIITE AA A oAb A9t 35S 218l Shapiro-Wilk test AAISH Ay, At BEE
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RE BAH FolFL 0057 AA3IH.

m. 2 3

Table 2. General characteristics of subjects (N=15)

Variables Subjects
Age (years) 54.23+8.22°
Height (cm) 158.69+4.61
Weight (kg) 57.49+7.14
Affected side (Rt/Lt) 12/3

*Mean+SD

2. AlZHH ot 2] A= E 0|88 ofEEe X ST Hist |l

A e g e BARLE AAEIReH, FA
Ao T4 & ofud e 94 $52 gaslon $AA 0% o3 Apol7F YEth(p<0.05)(Table 3).

AHSTARS 0|23 of7f2 2 2 =
A 2Edd A A F JEARD, oleY, el rEFeN WaE AeEARes
ANstdom, FA ARt A ABAEDZ, ALY, sMcldE BTFeld gEEESAsL
Zohetglom BAHOE 213 Aol 7} Lhebgthp<0.05)Table 3)
4. 38 2EE HEo| ME o7fzE 23Hel #Het Hlu
Hd smEdF A Fol WE owa 7Y, WY, 1EEYY 23w wWaE Je BAges
ANsgom, FA Antk FA F ooPAWD FY, WY, ABEY mReA oAwd 2EWIL

7k om FARCE {28k 2po] 7t YEFSTHp<0.05)(Table 3).
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Table 3. Comparisons of VAS, pressure pain threshold, ROM of shoulder depending on static stretching intervention periods

Variables Pre Post z P
VAS(score) 6.08+0.46" 4.28+0.57 -3.42 0.00"
Upper trapezius 14.83+2.21 16.15+£2.28 -3.40 0.00"
Pressure pain threshold(kg) Levator scapular 14.22+2.20 15.61+2.45 -3.40 0.00°
Infraspinatus 9.29+1.16 11.20+0.84 -3.41 0.00"
Flexion 142.00+£5.27 149.77+5.69 -3.42 0.00"
ROM(®) Abduction 125.2246.00 134.11+5.45 -3.30 0.00"
External rotation 66.66+7.63 76.00+4.99 -3.42 0.00"

*Mean+SD, “p<0.05 significant difference between pre and post intervention
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At 32 Wtz sk w o] oksl AU AS5HHE ST 5ol RarE l §ltk(Khosravi 5, 2019; Sharma &,
2022). o]A ¥ Ao 2 Wgl Apol7k e EA R st oAEEE TA Aol s
7 BE oA F&35] ok w2 AFE Td oA AiESSs FAE Ut oE HH
AEYAC] AR T s Wl oust S wA=A] dotrial FF FA 47 ARE
AAlekaLat a3t

97 2EdY A% AT

AW 9 B FadtAn FANOE felFt Aolw vekat
oleiat Akt ol hESE BAES UOR 477 79 33 WA 3A AEAFS AN A T
FZol felshA AMHAHe AAATY fAHE FE LhebilitkHusscin, 2015). eln ARE e
MBS ddobrs] S8 o lzbd 9o 2% F 2uAY BFo] wol WA ABARD, oy
PR el FEEFeA WatE delugtorelid 5, 1997, A4 AEdAF 4§ A F
FeEF A AAHOE AREAT FANOE Fo% o)k hebgrh. FoiE S99 FEOE Q13
AWR §49 ARl 9t B e AT AEAR A AW JHEFINE AN

3t 9 3 |
k7] el FoZ 7]&ojok 3tk (Page¥}t Labbe, 2010). E3F oj7ZS% X 7o Qo] I W3 FU|=
aEt] FHE BA7IA] e FA S AEEhs A2 oAESTY A% o v Fast AyE
7k & tkal okl th(Dudkiewicz -, 2004). ek AW 7] @A 2] A5 SF5E 7H oAAE 5SS A=Al A
2EHH A4 opBd T IHES HUs oA FAlY oAMEeT At 5ol A8 &
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