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ABSTRACT

Comparisons of physiotherapy intervention effects

for frozen shoulder

Kwak, Kwang 1l
Advisor : Prof. Park Jong M.D,Ph.D.
Department of Health Science,

Graduate School of Chosun University

Purpose: This study prospectively compared the clinical outcomes of physio
therapy interventions by evidence-based clinical guidelines in frozen shoulder.
Based on this information, it was aimed to provide the clinical protocol in the

treatment of frozen shoulder.

Method: The 45 patients met the inclusion criteria for this study were
randomly assigned to 1 of 3 groups: group exercise, manual therapy, home
exercise. Pain and satisfaction, Range of motion, Korean Shoulder Scoring
System, Constant-Murley score, and WHOQOL-BREF outcome measures were

performed at baseline, 4 weeks, 8 weeks, and 12 weeks.

Results: Visual analog scale, active ROM of the shoulder, functional
outcomes, and WHOQOL-BREF improved in all groups at final follow—up(P<.05).
Group exercise and manual therapy achieved faster VAS index and shoulder

motion than home exercise. However, no significant differences among the two



groups(P>.05). Functional outcomes improved the most in group exercise at final
follow—up. This improvement was greater than with manual therapy or home

exercise(P<.05).

Conclusion: There is significant improvement in the Visual analog scale,
active ROM of the shoulder, functional outcomes, and WHOQOL-BREF. Group
exercise and manual therapy provided faster VAS index and an earlier
improvement in shoulder motion and function than home exercise in frozen
shoulder. Especially, group exercise is more effective in functional recovery than

other physiotherapy interventions.

Key Words: Frozen shoulder, Group exercise, Physiotherapy interventions

_iv_



A7 Waxy % 27

A7 (frozen shoulder)S 24 #4334 (adhesive capsulitis)o] 2% 3FH,| o

MBAA] A2 A3 glo] 53 554 2 54 Ades HHo AgE Hol=
23 o 2 (Reeves, 1975), theF 1-2d A %9 7]7ko] v 27} 2F5 &= dsio =z

&2 x Ath(Neviaser & Hannafin, 2010). 83t A5 E oA ¥ 4§ 5474 3
2] 409%7F A=Al B2 B BALE W A on 11% = ATA o
A 715l E YJERdTgE B % Qth(Hand et al., 2007).

TAAL g YA 544 oA FAASE TR, S 2 7k
A7 A7 mel 371 W#] 4719 & S BAtH(Hsu et al, 2011; Neviaser
Neviaser, 1987). 7] (freezing)oll &= 2 o7Zl@d FH A3 TF& F-2435 12
7l(frozen)ell &= 53 A& o] RbEA o2 veiy 7] (thawing)dl = &5 °] Atz
A FAE ALHAY Addow FoEA A (Reeves, 1975). Hanchard &
(2012)2 “E5 A7} A A7 F GAR v Pgsta gesh A sk
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o 2 o]7] EZo] et th(Lubiecki & Carr, 2007; Stam 1994). 47 AAlo A E
44 axde el gk (glenohumeral joint)e] ¥ =, 53] s gt
(rotator interval)Well 2 3]4F<kel ] (coracohumeral ligament)e] G52 eI

(Neviaser & Hannafin, 2010). A A A<l 179 °F 2-3%7} o|&Hw Fwrl =
AF 36%7HA o] W &S B 2lti(Dias 2005; Tighe & Oakley, 2008; Hsu et al.,
2011). L&}, Bunker (2009)= W ol W3t sxt=9 A8 S 7|Eo 2 I 4
0.75% 9] o]3&& Hirgh vt At} o3ty = AR &= HE 40-604+4 7+ &3t

™ (Zuckerman et al., 2011), ==Al= Aol &4 HE §lo] A3 o7 #-a

rlo

_1_



T 77

B2 e o A
glojgkt}. 71 &) X & (therapeutic modalities) ¢} %52 5, k% 2 FA}x] 5 (Shin

el
Ne

ruze]

0

o] RE&E-& o] YEdth(Hand et al., 2007).

i
T
H

%
oF

—_—
fie)

el

t}(Bart et al.

i

9
pid

1HE7| =

A 713kel AA # <

A gAY o
b3 @{Lo]

o P~ O~
s W T

°©

)

[e)
RO
R

= = =
=4 ARE

7F HolA

ke
T

A

3=

al

et al., 2013), ¢ A& (Park et al, 2013), v}¥ 3t =% 2 (John et al., 2013)3} 7+

a7} A7)k B

il
o

0

™
ol
o
il

B!

N

¢

el

o= =7he] oA7F 9l

A o] thH(Stam, 1994; Cleland & Durall, 2002; Green et al,

-
T

S

H

#}4 o]

-

t}(Jeremy, 2014; Maund et al., 2012).

23
2003).

Ho
i

=K

Ho
Jo

ol

T

Ko}
Ronald &

oA 7} o

2007;

Z o]
-1

]

Kivimaki et al.,

2012;

A A e AFEEI glom X
¥ ¥l T} (Robinson et al., 2012; Vermeulen et al., 2006). 572 7 ¢]

A4
5
3 tH(Hanchard et al.,

P
T

©

= A7

=i
Rua

Nzrel dth waA Bl Az o
9/]

Martin, 2004).

I

of

o]

e A

2

[e)
4 %

5

Jo
3

0%

S},

ofH i1} &

o)
=

=

£S5 %383 9 th(Hanchard et al., 2012). 23}

tH(Sahrmann, 2005). A3 Ao A A A]

s}

A= 23

h4

|

o
pis

al

S
S

14

A
=

A7

al

Njo
o

file)

B

el
il

el

~
o
f
Ho
I
B

gl



H =] glrt.

-

T

B

S

L

[}

A

AT 7hAd

B.

o

W= & (Patient

% (Pain integrity) 2}

lo]t},
2

K

0%

satisfaction)ol] =}o]~7}

0%

#4859 9 (Range of Motion) 2] x}o] 7}

M

ot}

0%

- %+ Korean Shoulder Scoring System ©l| =}-o] 7}

=

o] .

al

K

0%

T 7t Constant-Murley score ©l x}o]7}

=

o]t}

al

K
el

0%

- 2+ WHOQOL-BREF score Il #}o]7}



37HA]

-
T

17

O
R

A WEAR AA

=

X N B OO o o R ooy om oo ® © o o B I
~, [y —~
i = = a0 I - 0 5_; AT E o Lo ,ﬂl ~ T
OPR g W m B Pog T X
TSP EETeds by SEEZaT
A g XEIFTanRer e EVEpag T
o o oas o BT T
o Mo TK v 4 ol %o ! B o o
7 Mg EW T oW M 4 o g X o F Lo T X
T T Jl 0 _— ! Ay
T xbmﬂ%ﬂﬁﬁd ﬂ.@r@%qou_%
N R MO = - oo o LETT
%0 o 1H M,ﬁ o /M\ ~ el E ok R N o wy = %0 =k i
urimmeyu‘éﬂawbmﬂﬂma < olw o
.5 3 < 3 a
O T A S N - A I ]
< H oo T ow O T R o T
B xo = fo PES R B = %
s B % B I O N > M=% 8 K
T T oo Mo e D A SRS R
W om gy oy gx o U AT m b Mok oo 2R
dy X po %W D X0 T N o Wﬂ 3 pom N
o - 5T U o PR o o T 2 g
S = ‘_ D = hal < N 5 W omo n- Mo = 2
T o W o= oK LW N 2y
+ R i LU : oT ~ — ~ Ny
o o W E L) SoH g L #
o H;A 1rC ,OI | ,WO < ﬁo EE _/A l JIL Mwl
= ooy ® e B T A A e S o up
o o wr T o W o o X A Wow %
8 — dp o ~, o ~o ok No =0
c ot 2o O = ™ o=z oo X o) =0 of) o
S T m o g @M 2 =D oz o o A
ST R om o= = RO o DX MEEE
g o= N X W AR o s 8 K ® ~ =
mﬂaﬁﬂu%%ugﬂ%wﬁ%#lﬂw_/r%ﬁ
= - o < K gy o o9 T X o= P
Ep W 2ol sg B L own b ¥y N
TSap o Bt Lo VR N ow o M
I T o Wy o PG S L H w0
am = @ % A T NN~ am ©oR TR R
% ~ = < X £
Aﬂ%ﬁoﬂrmomﬂxh%ﬁg%aﬂ%1urm%
o = T . L SN TS B
ooy ook R T R o)) T oM WoRN M
F AN TR e N T om W) R ok o T b -

A= R

!
1(Consolidated Standards of Reporting Trials,

CONSORT)ell -3k dxpoll wpet =3 =] A vh(Begg et al., 1996).

Fol elato] %o
bl

j=4

ANA Aol =

S

=

A o 8 A

3 o4t

[¢)

42 9



712 AR89

=

o

R

2015\ 39 5-E 547HA]

3

o} 71E B X8, npA Y A HA

% 5 ne

]
A}

A

fLA

Fet &

S

tol @ 2

©

ol

i

X
-
H

i
3R

o

!
el

B

M

Ho
o

o

Ho
N

ol
Ne

E

X

B

—_—
o

—_—
fie)

To
NI
el
H

)
%

el

Ha

pra

frolaE 5%(a

stlom, o7 7l

S

2

AL

[e)

=

A 3ske] zpo] 15%

]

e

sttt A3 o)A Constant score 2

S

o] /g- Z]

=

& X2

Z|Hte 2
Aol A F 10%2

=P

]
=4

=

=

7F
Al
=

slo] Aol= 15 o2 R axAH(Russel et al, 2014).

=

o
o

80%(3=0.80),
=
6078 ©] A Tt

=
=

5]

05), 44

S

Constant score ¢

B

o

st om, o7 A

S

Al 3

—_—
fie)

o

A}-&-3F 2185 (stretching exercises)@} 7A7t& 9F4 3} (scapular stabilization)

el

T

A (neuromuscular

N

o

24

A2} 7E Al E AT

B
=

S A



aig

|
S

EEEERE

DA

o Ra) Aol e}
5

[e)
4?:

8

7}

-

T

ol Al

=
=

L &

(functional massage), ¥%& 7}5 3125 (joint mobilization), A1 &5 (stretching

(Kaltenborn-Evjenth concept)<

exercise)

gl

)
o
;.OE
B

ol

oh

Njo

1]

7|

oh
rvze]

X

ol
!
el

=0
1%0
.Z:l
O

=

X (pain integrity)9} W= = (patient satisfaction)

J

7_(_]

ohg3}

T

1) 5=

:_;L‘——

o] § 3t

=
=

FAFH E(Visual Analogue Scales)

74

= A

=z
El=s

~
)

s

M
"
Njo
1o

"
Ho
Jo

ol

!
= 2 (active forward flexion)¥ 554 ]3] Z(active external rotation)<]

o]-§3

=
=

2 =7+7](Goniometer)

i
)

oF
A

oh
X

o

o
RLNNG)

]

A
!

T2 Bl

= 2~
F T

. .
e %

—~
fie)

Al

o F%5% W3] d(active internal rotation)

+%3 tH(Shin et al., 2013).

S

ol

> o~ =
T T

=]

°ol-&

of
X

o

o
‘zfi

—~
fie)



(3) The Korean Shoulder Scoring System(KSS)

KSS = o) A& A5 d 5 754 dHE Brtst=d A de o] &y
L 9lal thekdk o]z Aske] HloA e AgEst A3 r2 Jehal 9l tH(Tae et
al., 2009, Kim et al., 2010). H7} &5
2204, HEE 107, HALEW 207, B4 R 2ATY §E 207

2 7AE e e, F 1008 < 7

FERoTE= A 58 uﬂ7}o}f 7]‘* EPE 3()7<4

— L = O =

(4) The Constant-Murley(Constant) score

Constant score &= ©7] Aol 3t 7|4 GHlE H7lst=t] &3] AREH L 3
ow HwH & A AHE @ AL Oi%ﬁ‘r(Ylan et al. 2004, Bankes
et al. 1998)). &4 A g AAA AFE5 bt T 100802 FAHsH, 448
TS R 2 HA FEoR ?*45101 Utk fFHow Fash

A Wste 34 72 o 1568 e = Asta A th(Russel et al., 2014).

(5) WHO Quality of Life-BREF(WHOQOL-BREF)

WHOQOL-BREF = AARA7Z]| oA 7Egk 21S sl A4 Min 5 (2000)°] g+
Ty HHoR ok Aow AR A%, e A%, ASA B, BE G ol
&3b= 24709 SHF-H ok AWbAQl gre] Aol gk 2709 £3S xEFFste] F 2671

TFom A Aok 4 £ Hae
dom shtete Aot m=oas A4 =
WHOQOL group, 1998). WHOQOL-BREF = WHOQOL i f- k9] 7+id =
2 %& WH dA=(internal consistency)®t AAL-AHAL  41F E=(test-retest
reliability) & 7FAaL o] diarRel A AFelA Bo]l &8 Jvk(The
WHOQOL group, 1998; Ackerman et al., 2006) T3+ =24 A3 717 A=
= e ®m Ho A& SAg=d 8% == AR EI tHKoo et al, 2011;
Cho et al., 2012; Ackerman et al., 2006).
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Table 1. General characteristics of 3 groups at baseline

Variabl GE group MT group HE group
anaples (n=14) (n=16) (n=15) p

Gender (M/F) 4/10 5/11 5/10 .603
Age (yrs) 51.07+6.83 51.06+6.45 53.73+4.68 387
Duration of

6.21£2.08 6.31+2.05 5.67+2.12 .659
symptoms(mo)
side 11/3 12/4 12/3 702

(dominant/nondominant)

NOTE. Values are MeantSD or as otherwise indicated.
Abbreviations : GE, group exercise; MT, manual therapy; HE, home

exercise.
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Table 2. VAS score for each intervention group over time

Group
VAS score Group Initial 4 wk 8 wk 12 wk Time effects effects Time & group
r P’ prt
Pain GE 6.93+1.20 2.64+0.92 2.07+0.47 1.79+£0.42 <.001 <.001 <.001
MT 7.13+0.80 2.56+1.50 1.94+0.68 1.69+0.47 <.001
HE 6.93+1.38 4.60+1.05 3.93+0.79 2.40+0.63 <.001
Satisfaction GE 2.29+1.38 6.21+0.89 6.86+1.02 7.43+0.93 <.001 <.001 <.001
MT 2.31+0.87 7.13+0.88 7.63%1.08 7.44+0.96 <.001
HE 2.07+0.79 4.13+0.99 4.33+1.04 6.00+0.75 <.001

NOTE. Values are Mean+SD or as otherwise indicated.

Abbreviations : GE, group exercise; MT, manual therapy; HE, home exercise.

"P values for with-in group comparisons at different evaluation times.

TP values for between—group comparisons at different evaluation times.

*P values for time and group Interactions.
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Figure 3. Variation of patient satisfaction for each intervention group over

time
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5 45 % 1153+124, A= 8F ¥ 133.0%11.6, A & 125
of gk ol 7k AU A" F 4FHEH IFeET N EFA RS M eE ) Hlal
ato] o AaE= 24 %7t ¥ wEA Srhe A tHP<
Al AN AFSETE 1621493, E=FABRTS 158771, 7}7“%%%8
155.049.8 o= vERL Al o Abololl gk xtol7t gl tH(P=.104)(Table 3).

A7 3 AxmE HF 125 FA Aol A F BF FofshA FdE AT 1
FEE TS A8 A 161444904 A8 4F F 450£10.1, A F 8F F 47.8+8.0, A &
53.9+7.10.8 YER} %k Aol7h Utk EFA RIS AR A 165450
T 4F F 456107, A& 8F F 478481, A H 125 ¥ 525+73° 2 eI}
Froldk Aozt At A EETS A7 A 180264004 X7 4F F 260480, A
7 8F F 306175, A8 12F F 39.0+7.10 2 YEL} o3k 2ol 7t et 7 F

= o

4FERE BRI BRAREE LB vl o) 984 2w}
weEA Fstelov, A% 34 2 o

o M= IFEETS 539471, EFA TS
52573, 7MALETE 39.0+71 o2 yEy o+ 1 F93 Holzp I
(P<.05)(Figure 5). 1H 53 EFA RS HF FA Ao F i+ Aol
ot 2ol 7 gl ATHP=.999)(Table 3).

AN W3A e HF 125 FA Aol Al o BF FoetA FHAT. 2
FEETS A7 A 12017914 A8 4F F 153209, A8 8F F 158%12, A&
125 % 17240902 Yety {Folg ztol7F v =FA RS As A 113411

A AE 45 F 148415, A® 8F F 16.0+0.7, A& 125 F 17.7:08°. 2 e
Frolstk zpol 7k ATk MRS HES X w A 11.8£1.2004 A8 45 F 127+1.8, A
B 8F ¥ 13.6£1.8, A& 12F ¥ 148+1.3° 2 YEl} Fol g o7t A A5 F

= o

IFRE IFEFTH EFARTE AGLETH sl o) WHA 7wt o

o

]
A
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WA Skt e, HFE FA ARdHE AFEEaTS 172409, =FAELS
177408, 7N 148413 o= ey & 3+ Fosk Aoz A
(P<.05)(Figure 6). 1553 EFA RS HF FA Ao F i+ Aol
ol gk Afo]7F LA THP=.999)(Table 3).

Table 3. Range of Motion for each intervention group over time

Time
Ti G &
Group Initial 4 wk 8 wk 12 wk ime roup

effects  effects group
P P P*

FF  GE 925+166 140.0+174 152.8+125 162.1+93 <001 <.05 <.001

MT  100.6+14.1 138.4+14.6 150.3+12.4 158.7+7.1 <.001

HE 96.6£13.1 1156.3+124 133.0+11.6 155.0#9.8 <.001

ER GE 16.1+44  45.0+10.1 47.8+8.0 539471 <001 <.001 <.001

MT 16.5£5.0  45.6+£10.7 47.818.1 52573  <.001

HE 18.0+6.4 26.0+8.0 30.6£7.5 39.0£7.1 <001

IR GE 12.0£1.7 15.3+0.9 15.8+1.2 17.2+09 <001 <001 <.001

MT 11.3+1.1 14.8+1.5 16.0+0.7 17.77£0.8  <.001

HE 11.8+1.2 12.7+1.8 13.6+1.8 14.8+1.3 <.001

NOTE. Values are Mean+SD or as otherwise indicated.

Abbreviations : GE, group exercise; MT, manual therapy, HE, home exercise;
FF, forward flexion; ER, external rotation; IR, internal rotation.

“P values for with-in group comparisons at different evaluation times.

TP values for between—-group comparisons at different evaluation times.

*P values for time and group Interactions.
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D. Zt #%t Korean Shoulder Scoring System(KSS) 2
1

oA 7154 FEE Brtsk= KSS & HAF 127 F4 éfjﬁﬂ/ﬂ Al BF R
A &g HAo 2552 AR A 467774 A= 457 T 666176, X7 8
¥ 745455, A8 125F F 788+502.2 vEh} F93 Ao 7} AN =g BT
A5 A 445482004 A HE 47 F 69.0+6.4, A FE 8T F 685+46, AFE 127
70.3+5.82. 2 ER fol gt 2ol 7} ATt T E e A m 7 45448404 A=
45 F 514482, A= 8F ¥ 576480, A5 125 ¥ 6508022 YEIY o3k A
ol7} ATLh AFLE Y EFAFRTS VM ETY vuEe X8 F 4T 5E
KSS 7} 1 w2 gl on, HE FA AdolAe 1
A BL 703158, 7T TS 650180 o2 YEY F F H93% 2tolzh AUt
(P<.05)(Figure 7). 15 %3 S5 808 5 X8 3 & KSS 9 345 v}
EFARE FHFE FA] Ao M= F o Abolol o7 ZFolzt AA T (P=.037)(Table
4).

e

(o3

¢

_{ !

_19_



Table 4. Korean Shoulder Scoring System for each intervention group over
time

Time Group Time &
Group Initial 4 wk 8 wk 12 wk effects effects group
P P pr*

GE 46.7£77  66.6176 745155 78.8+5.0 <.001 <.001 <.001
MT  445+82 69.0164 685146 70.3158 <.001

HE 45484 514482 576180 65.0+8.0 <.001

NOTE. Values are Mean+SD or as otherwise indicated.

Abbreviations : GE, group exercises; MT, manual therapy; HE, home
exercises.

“P values for with-in group comparisons at different evaluation times.

TP values for between—-group comparisons at different evaluation times.

*P values for time and group Interactions.

90 -
g 80 -
S
— 70 -
@ v
T S 60 -
T
= :
3 E 50
2 9
v v 40 -
E &
o 30 -
o
:E 20
B GE group A MT group O HE group
10 -
0

Pre 4 week 8 week 12 week

Figure 7. Variation of Korean Shoulder Scoring System for each intervention

group over time
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T 7+ Constant-Murley(constant) score 2 3

=
N

B7bsk= constant H4E HF 125 FA Aol Al o B

T AR A 39748404 A= 4F F 71.2£10.1,

R

$Q i
o
.
el
Mo

T 784103, A7 125 F 837+£9.80. % yE} o3 2olrt AT =

85
FARTS Am A 37249994 A7 45 F 6724115, A& 8F F 71187, A&
50820 %2 L} 2|3 i}om AR 7P E T AR 4 38647.2

12+ & 7
AN XN J 4F F 475480, A & 8F F 53.3%6.1, A& 125 % 57.7+7.10 % e}
o) S

& 837298 E4

ZFo] 7k A A THP<

constant 9] IS ‘JrE]r‘;‘iX]‘?_, HE FA Ao M= F
(

o] 7} A A THP=.023)(Table 5).
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Table 5. Constant-Murley Score for each intervention group over time

Time Group Time &
Group Initial 4 wk 8 wk 12 wk effects effects group
P P’ pt

*

GE 39.7148 71.2+10.1 78.4+10.3 83.7£9.8 <.001 <.001 <.001

MT 372199 67.2+115 71.1487  75.018.2 <.001

HE 38.617.2 475180 533161 57.7£7.1 <.001

NOTE. Values are Mean+SD or as otherwise indicated.

Abbreviations : GE, group exercises; MT, manual therapy; HE, home
exercises.

“P values for with-in group comparisons at different evaluation times.

TP values for between—-group comparisons at different evaluation times.

*P values for time and group interactions.
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Figure 8. Variation of Constant-Murley score for each intervention group

over time
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F. Z& #+7F WHOQOL-BREF score 23

Fet= WHOQOL-BREF #& HF 12F FA AdolA Al o

/\Lg] ;d.% 7 E’.
FAHEAT IFTe > A8 A 572493, A5 45 F 62.7+88, 8F

= =
|

FelsH ?
63.8+7.2, HE 127 FAloll A 69.0:510.2, EFA 52 X" 7 588+85, A= 4F
$ 641488, 8F ¥ 665480, HF 125 FAllA 71.946.0 oldoH, 7

e}
A&7 A 60.0+10.3, A& 45 F 68.0+75 &F F 69.3+54, HFE 125 FA|dA
728+440.2 747y 9%k &S YEFHACHP<.001)(Figure 9). 18y, 3 F4] 2
o = Al o Aolel et 2ol 7k §lvh(P=.264)(Table 6).
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Table 6. WHOQOL-BREF Score for each intervention group over time

Time Group Time &
Group Initial 4 wk 8 wk 12 wk effects effects group
r P’ p*

GE 572193 627488 63872 69.0£5.1 <.001 <.264 <.535

MT 58.8t85 6411488 66.5t80 71.916.0 <.001

HE 60.0£10.3 68.0+75 69.3t54 72.8t44 <.001

NOTE. Values are Mean+SD or as otherwise indicated.

Abbreviations : GE, group exercises; MT, manual therapy; HE, home
exercises.

“P values for with-in group comparisons at different evaluation times.

TP values for between—group comparisons at different evaluation times.

*P values for time and group Interactions.
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Figure 9. Variation of WHOQOL-BREF score for each intervention group

over time
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