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| Abstract |

PURPOSE: The purpose of the study was to investigate a
influence in Proprioceptive Neuromuscular Facilitation, and
self-assisted ROM exercise of shoulder adhesive capsulitis.
METHODS: The methods of the study was to investigate
a change in range of motion (ROM), an increase in ROM,
visual analogue scale (VAS) and disability questionnaire by
Proprioceptive Neuromuscular Facilitation, and self-assisted
ROM exercise on 32 patients who were diagnosed with
shoulder adhesive capsulitis.

RESULTS: There was no significant difference between
the two groups who were treated in the Proprioceptive
Neuromuscular Facilitation and self-assistive ROM exercise
group for flexion, extension, internal rotation, external
rotation, VAS and disability questionnaire. Both group’s
flexion, extension, internal ratation, and external rotation
levels were significantly different before and after the

treatment. And significant statistical decrease in VAS and

tCorresponding Author : 754jung@hanmail.net

disability was seen. The extension of the shoulder joint was
closely related to external rotation (r=0.84). There was a close
relationship between internal rotation and external rotation at
the shoulder joint. There was no increased range of extension
through the exercise method. However, flexion, extension,
internal rotation, external rotation, VAS, and disability
questionnaire of Proprioceptive Neuromuscular Facilitation
groups were obviously higher than in the self-assisted ROM
exercise group.

CONCLUSION: Our study suggest that considering
Proprioceptive Neuromuscular Facilitation for the patient

who has shoulder adhesive capsulitis in clinic.

Key Words: Shoulder joint, Proprioceptive neuromuscular
facilitation, Self-assistive ROM exercise, Shoulder adhesive

capsulitis
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(Murnaghan, 1988) <=HA}of], 2570l
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Grubbs (1993)%= A717F 2 0]A] GFokAY €24 W
51 1o e 4 of el A5 Cotnan
(1934)0] Aoz F44 i
T} Neviaser (1987)0] A7 0
Hol TakE|a [f2Hg WEd ol 71t ol o4
ZX1L o8 HAIR tEE AdEa 9t
A o] 02k JA el o] | g2 AL &
A 780 93t X &(Weiser, 1977), FA14 2 &
28 22| o3t 2| Z(Rizk 5, 1991), 0}010*3%&
(Hyaluronic Acid)i} AH|Zo|E FAHZAA 5, 2010),
A7k GBI ESE AGS, 2010), WA felH(T
T 5 2004, BANENY 2 9T 55 4

52 71A, 71514 5, 1995), BEA e 9
w2 2ALE S S, 2001), WE A E(Ma 5, 2013),
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© 2 Griggs 5(2000)2 Hl& 4]
| Ao &I oln, L9
Tasto2} Elias (2007)+= 2H4 TGO &2 2oy 1
o]}e] 717t &t E5olu AT 2AE 7HAH,
] A me HEAQ A5E s HTole 7
ol whebA a7 S o83 BEY o|eksS Aldst
of £ A& AWE L ol sh=d|, 2 S
Ao fa4 waEdoel digt ?01]*1 Yang
(0122 T4 7159 BoAe) A 7Pl
=9| 7Fg&o] axAolH, Sokk —(2012)3 54
T vhste] B4R AW 149 F 55 7
A 524 S5en 2334 sl WP 571
612 Tl Afol7t glglott BFel Hol7t 9
11, Vermeulen 5(2000)2 =X 5 & 27149 71
W97 F7hElgl o, Tl 005)2 10959] 527
= twgi 47 QB 712 =, v
o} Aol e F= SHY 257 A 7o 30%2
AAIRE EEol A =3, WA, &9 7HE 917 Fot
Rouh, WA, Q3ld e ks el Mabt gl
Soaadt AT, A YA S Al
o, AAF2010)= =FAREHA FodR e
(Muscle Energy Technique)i} HpARR] 28] A&, WA,
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2o A7k 9% AW 7| TE o §A Bt
Ar2 Be At HRH BEeEd 4%UY
(shoulder wheel), 3 7 & (finger ledder), L H 3| =F

(over head pulley)@} Ze 7|5 o] &5t AAR o}———
$550] A% A% H2 YA 71 e §
ol 7|23 AT SRS 22 & 7]5o|(Kisner
€} Colby, 2007), A-52 Q1 A A mHt o aH4
ol Aoz A JQi(Surburg®} Schrader, 1997;
Gibson 5, 2004), A 9| 7}-5R 918 F7F s5H A,
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(Adler 5, 2007).
o9} 2 {84 AT X1 Adtol| tisf

A ez gAY ol 287 oYk, Sharman S
(2006) —Ol g2l ohaQl Ao R s=gho] AE 41
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FHOE 4% AHgET gl

=
Gonzéilez-Ravé 5(2012)2 =219 ARAT} 174 9]
TA7FEHSY 710, Decicco} Fisher (2005)= A5
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1) &4 75 9(Range of Motion, ROM)

WA 71599 =42 Cobe (1928)24 ®HS AR
shlen, 554 7Fsde = oA, oS I, WS
S skl A= A%] Wl =S dotHr

2) A|ZHAAL A = (Visual Analogue Scale, VAS)

2
A2k AL H e Thopgt Aol A 10-20em ] 2%
= 59 HAol1 F Bofl B gl & A

ofF o] A3l A E&= 1-109] #01] FAJst 73t
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3) 7’5 &% A 5(Disability Questionnaire)
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7Z skl 44g Garshich
$19) Al 74 Z4& Az Aol AXFHL 1484

Q= 22 7)¢ 29 s}l A A]-o]2(Hold-Relax)
IS AR Q] 7]E g Qto A AA|EH I THE g
2ol iate] = 27t B2 PHLET| 1S o] fatol
ABA L= AAELE M7 34 2= 33] AAF)

\l

L2 7|0 sglon] ofF ARE Folel F3o|
WAE QTR St Aol 919 AAE ThA 2 4
Aagsteict

(Hold-Relax) 7|®H& o]-&
WABIE, 50 P R 27170] o) o)
gog A W= AxEe] = (Flexion)- 2] (Abduction)-
2= 3] (External Rotation) ZL2]3L A7 (Extension)- U]
Z1(Adduction)- 1] = 3] A (Internal Rotation) & F HA=
A3 9] Z(Flexion)- Y] Z(Adduction)- £]=3] %(External
Rotation) 12|31 Al (Extension)- 2] Z(Abduction)- ] =
3] A(Internal Rotation)2 Z}ZH0E7E 5= 332 2087
AAakg o, JAs 2tzte] Ho) 7REgle] BolA
127 SHY 23 47, ol 227 FAL B

stof AAIsHAE

D A7 mEH BHLE AR

£-2 1 ¥(Shoulder wheel)& o|-&3slo] ATd WA
(adduction), 2]&(abduction), ==K flexion), A17(extension),
3] A(circumduction)2 58, ¥ 3= 2] (Over Head
Pulley): 252 2JAof 2t AA|ofl A 1027 A AISHA

Table 1. General characteristics of subjects.

3t WA @ c(Finger Ladder)E o] &3k 587+ =
33] AAskl o, Zb7F o 7 SI7EA] &2 ol A

1247, 2% FA) PoR AN

5. A2 X
2 Aol ArA2E flste] SAS package
program<- o]-8stGth AFfdAre A, g, e
G FAF SR Sl EHOML 7oA HA S AA

SHAL, @Eé, AS, EH - A2 L Sl Hstol=
Taea® AN T 2 £EAT S5 Ao
H| & 93} independant t-test, TEFU] =FAF v|IE
91k paired tiestS AT, BATFEO] AL
oA K900 teiA w8 24 dAlski e,

w5 BE7ME el S0k AR W )i
A4 2bo] BAS Qokn7] gistel HUTA B4
A8

m, # 3t

1 97 Aol YutEel £y

& Aole AwE {2 wEdHe R A vk
0% B Folstol mRAEH AT S £
FARE WL 179 AkRad PALT AT W
o159 o shgou, ATystel Qs
4o theat ZekTable 1)

2 25 H 25Ul 112 BRSO, AZAARE

Sex . Affected side Injetion Occupation
Grup  Age (years) (M/F) Weight (kg) (RYLt) (Yes/No) (Yes/No)
A (%) 54.9+10.13  6(35.3)/11(64.7)  61.6+10.54 9(53.0)/8(47.0) 13(76.5)/4(23.5)  8(47.1)/9(52.9)
B (%) 52.7£19.1 8(53.3)/7(46.7) 62.9+16.26 9(60.0)/6(40.0) 9(60.0)/6(40.0) 7(46.7)/8(53.3)

A: Proprioceptive Neuromuscular Facilitation, B: Self Assistive Exercise
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Table 2. Range of Motion, Visual Analogue Scale, Disability Questionnaire of the before and after exercise

PNF S-A ROM E PNF S-A ROM E
Before P After P
Flexion (degree) 109.714£9.43  113.33+16.87 47 141.92+16.89 12581 + 19.51 .01™

Abduction (degree) 76.83£20.46  82.01+31.21 .58 116.81425.92  99.04 + 20.89  .04"
Internal Rotation (degree) 36.22£11.39  40.24+14.80 .40 59.43+10.74 5224 + 11.26 .07
External Rotation (degree) 2491+18.51  30.53+13.19 .33 46.91+22.87 4393 + 1791 .67
Visual Analogue Scale (score) 6.83+2.16 7.12+1.68 .64 3.43+£2.03 483 £ 2.17 .06
Disability Questionnaire (score) 14.524+4.67 13.91+4.20 73 6.43+£3.04 9.82 + 4.72 .02"

*p<.05, **p<.01

PNF: Proprioceptive Neuromuscular Facilitation, S-A ROM E: Self-Assisted ROM exercise

109.71+9.43, 76.83+20.46, 36.22+11.39, 24.91+18.51,
6.83£2.16, 14.52+4.67, A7} Bz FFLEL0]
113.33+16.87, 82.0131.21, 40.24+14.80, 30.523+13.19,
7.12+1.68, 13.91+420 0.2 = I 7hof| 9-0]8t 2}o]7}
8131 TH(Table 2).

3. 23 ® 2SYHN OE HENSH, ALY
HE, JIs=sX+
+E ol == o, WS, A5, AAA

AL, 7] 5Es Aol A Al
0] 141.92+16.89, 116.8125.92, 59.43£10.74, 46.91422.87,
343£2.03, 6.4343.04, A7} BxA] WALELo] 12581+19.51,
99.04+20.89, 52.24%11.26, 43.93+17.91, 4.83+2.17, 9.82+4.72
2R el 25, A, Vs EeAlsel Fa
2to] 7} Ak Table 2).

)

SA AT HA

4, 2 HMZ9| Xtol(ZLH)
oA 8] 5 W o mE HF AoloA =
9, hZ3)4, 534, AR, 75857
SOl HlmE ngagd A4T WY A4S
32.24+17.34, 40.04+18.71, 23.23+13.57, 22.14+14.54,
-4.04+1.99,-8.14+4.18 2 9% A Tof G-t 2}o]7} 9)
Qlom, A7} HEA T =0 A-LolE 12.51£9.45,
17.04+£24.99, 12.03£10.65, 13.43+14.59, -2.12+2.08, -4.11+4.09
2 2% ATl 4 @ Aol7k Uiy, WAIFEA)

Z710) vet AZAANHE 9 7SR5 S B4
o= Golgh 747} LrEhgThTable 3)

o
7 &5 A5 3 94 lﬁéﬂﬁ, Q|&3H,
AZVIAAE, 715 EsAE Blasi i d =3, 94,
WESA, A, 715544
284 AAT 2 GLo] 32.24+17.34, 40.04+18.71,
23+13.57, 22.14+14.54,-4.04+1.99,-8.14+4.18, 2|7} K.
22 BAHQETL0] 12.5149.45, 17.04+24.99, 12.03+10.65,
13.43414.59,-2.1242.08 -4.11+4.092 9|23 4L A <]
Shale A8 AT ST foletA =%

vow T
CHTable 4).

o] 7P7] 1A [$]

6. A

Q-3 &3] A Zhol A7 83916, &3] A
Q&34 Tt AL 843102 IS e}
Wi, F2at oA 77372, oA} EI] A 774592
T S oA IS Helow, 233t oF
5|14, o3t A E, -} 7] B A4 9
=343t 71585 A4 Ttell ATt 67392, 63814,
-64081, -61110 ©& o] AL o] ATAS el
(Table 5).
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Table 3. Difference of within group for through the exercise method

before and after of the exercise P
Flexion (degree) 3224 + 17.34 .00™
Abduction (degree) 40.04 + 18.71 .00™
Proprioceptive neuromuscular Internal Rotation (degree) 2323 + 13.57 .00™
facilitation External Rotation (degree) 22.14 + 14.54 .00
Visual Analogue Scale (score) -4.04 + 1.99 .00™
Disability Questionnaire (score) -8.14 + 4.18 .00™
Flexion (degree) 12.51 + 9.45 .00™
Abduction (degree) 17.04 + 24.99 o1
self-assisted ROM exercise  Internal Rotation (degree) 12.03 + 10.65 .00™
External Rotation (degree) 13.43 + 14.59 .00™
Visual Analogue Scale (score) -2.12 + 2.08 .00™
Disability Questionnaire (score) -4.11 + 4.09 .00™

*p<.05, **p<.01

Table 4. Difference of between group for through the exercise method

Proprioceptive neuromuscular facilitation self-assisted ROM exercise p
Flexion (degree) 3224 + 17.34 12.51 + 945 .00™
Abduction (degree) 40.04 + 18.71 17.04 + 24.99 .00™
Internal Rotation (degree) 2323 + 13.57 12.03 + 10.65 .01*
External Rotation (degree) 22.14 + 14.53 13.43 + 14.59 .10
Visual Analogue Scale (score) -4.04 £ 1.99 -2.12 + 2.08 .03"
Disability Questionnaire (score) -8.14 + 4.18 -4.11 + 4.09 .01

*p<.05, **p<.01

Table 5. Correlation of before and after of the exercise

Flexion = Abduction Internal Rotation External Rotation VAS DQ
Flexion (degree) 1.0000
Abduction (degree) /753512 1.0000
Internal Rotation (degree) /Sgggz /753(?19 1.0000
External Rotation (degree) /633812 /833516 /8333? 1.0000
Visual Analogue Scale (score) }%%2928 7%3()%114 -/50%73707 7.509020(28 1.0000
Disability Questionnaire (score) -/1)7085869 7.60%%811 7.509030235 -/6010]0]20 /5(())(?39 f 1.0000

VAS: Visual Analogue Scale, DQ: Disability Questionnaire



URFEY MEZ FUEL IDF BN #E JISRS0] A2E MY #EE8E M= dXE 3

f] 225

Table 6. regression coefficient for flexion, abduction and internal rotation, external rotation

. flexion abduction internal rotation external rotation
variation
RC (SE) p RC (SE) p RC (SE) p RC (SE) p
intercept -10.50(21.10) .62 -1.0423.69) .96 -17.50(11.32) .13  25.26(9.65) .01™

general characteristics

age 05(.18) 80 -20(20) 32 20(09) .04 -16(.09) .10
sex 3.19(5.87) .59 2.05658) .76 -56(3.34) 86 -61(3.13) .85
body weight 02(.23) 94 02260 91 04(13) 74 -11(12) 36

medicall characteristics

13.93(5.71) .02*
11.23(11.77) 35
13.97(12.19) 27

725(7.11) 32
9.57(13.26) 48
11.38(13.82) .42

3.163.63) .39
123(6.81) .86
2.10(7.11) .77

-4.80(3.29) .16
4.79(6.29) 45
1.206.67) .77

self-assisted ROM exercise
both (right side)
both (lfte side)

injection (no) -.78(4.79) .87 -1.62(5.33) .76 1.23(2.69) .65 -79(2.53) .76
diabetes mellitus -3.12(5.78) 49 2.01(5.68) -46(2.34) 71 -54(3.03) .85
start day of therpy 01(.14) 93 -.07(.15) .65 15(.07) 03" -.12(.06) .08
difference of abdution (flexsion) .30(.19) 13 .38(.24) 13 -.12(.13) .36 14(.12) 24
difference of internal rotation -.37(.40) .36 A8(.44) 28 A12(.11) 28 .14(.10) .19
difference of external rotation .50(0.41) 24 .61(.46) .20 76(.17) .00™  .67(.15)  .00™
R? 72 .83 .85 .90
(Adjust R?) .54 72 .76 .83
F 4.02 .00™ 7.53 .00™ 9.02 .00™ 13.56 .00™
*p<.05, **p<.01
RC: Regression Coefficient, (SE): (Standard Error)
7. 25 3 o Helo B0l et 3HEA v, a#
=3 3 o wefe] bl tiet SlAEA A 2
o A9 A7 BaA wAeEE va 1948A AT fAY WEYY BAES A FE0
AT SAAEIA 13.93°%0 SAX R Fo5HR U AZNA Y 75 Ade 7, E2 = Fol
o o] Ffolls dukd 54 9 osha E43t of HAEY A F2 4 A e HoleH(2E
Jleh b2 247 olo] AW gle] Z7bo] S A S, 2012) olo] Tt of2] ATGIA Brotzman (1996)
o] 2% QSkekTable 6). o gurelate] R webd Az W, oAk ¢
o= FEste] 54 9, B3 9A, s
8. LiZE3|1T & 2Z31M Heo| Z7toj| et 3| HEM 2 E3HAAL, Grubbs (1993)= A =9 H42 55
Yol @ oiZald Wele) Sho) i s gele A g Eusle] Sxloln, Aol nEAal
A3 WS35 A9 duby B4 oA A7 eyt Azet A s, &, AL ErEeAR 5ol 59
o5t B4o) A7 AN, 12T 925He &5 Aoz AXFHD Yok
A Aol7k folet Gake wH, 9534 4 Awael G4 B A2l et Ay A7
= o9l £F U5 ol RO AR UA o AR Anm AHES AAHI0E A7
(Table 6) et SRR Aol FFolu wEvtE
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9, 71538 At dlen EejA R axvt
Aok 3HY AL, o] AT £(2000)2 2 oA 2wl
TR BT BETFEHY S BE5A R 2t

_)ﬂ

ok Al 5(1995)2 A {2 o
"ol {484 AT FXHo] anpA o]

& 0™, Mahomed 5(2008)} Godges 5(2003)
AN FAUY A8 AR SN S

o) Ak 2|70l &3] ARESHH, 7Hs 1] S7tet
E30] Zr4% a1, Sharman $54(2006), Decicco?} Fisher
(2005), Gonzélez-Ravé 5(2012)2 +2H4 &GS 3
AP opU AR ARFEe] 18484 AT ZAe)
AAFE5o| B HEUS 2718 Slat ARoIA Aol
= oL of2gt A& SHA| 9 799 AdfolA=
Apol7h gk s,

ek B ol Andel fa BRYAs

Rl ol
rlo b of
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>
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N

29 277} f9labl £9ton, BEs1EA] F71o]
wek AZAPAEE B )5BS ER BAZ0E
FOI% Bzt ek

o] AF}= Mahomed 5(2008), Godges 5(2003),

Decicco2} Fisher (2005), 7471 5(1995), Gonzalez-Ravé
5019 ABe 2o AT TgaA AET 5
Aol £& aNE Hole Zlor & 4 Qe 20|

E3 &5 A5 =919 STl FFs vlA|
fQloA F8A AT SR oA Rzt
7He B, 7HsHRlolAl - at 9531 71 A
¥}, WS A 953 7F o] 7HE =4 UE
i, AT WEIA, 251 Ao E 2 AT
e o H, AJZPARA = 9l 7] a5 Ao Ak of
L AR S 7 A o' vET e 9f

pas
o

N

d

ol o

ok
2% Aol 7HEU91) F7h0} oFe) HTAS Lt
sk

SlAtEslel F7Me Aurd B4 W ofsta B4 e
T eE Fol 93 A elgon, BRuel
A7k waA WALE, hEIAL WelolAE 9,
Az AL, G522 ML 9589 &5

N
N
Jo
1o
o
X,
o
B>
o
2

[e]
At Decicco} Fisher (2005)2] 4 7HFsH Y2 57}
of ngegd AT AW SE olg 4%
(contract-relax-contract), =5 0] 4>Z(hold-relax-

contract) - Ho A &I/} QI A Aol 7

AR $2pe] D484 AR HAN 250 5

B4 b 454 oERc ARl S &
W dyamel 2o Az =,

E AT AF)A Budvig H01)E A L5
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