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(2) 184417 =2 (Prorioceptive neuromuscular facilitation, PNF)
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e A 2ARSD Knottét Vosset @7 @43k Az L#f-88 5300 ofd2
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2 71EY fFsE VxR oo ¢ w7, 3 #d) 3 ZHNkE aeste] Aof
SO A AR S VxR 3 gide] &5 (Mass
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Table 1. Participants characteristics

Group n Age(y) Height(cm) Weight(kg)
C.G. 5 34.20£1.79 162.58+4.15 65.72+7.31
EG 6 36.67+£8.48 163.63£6.03 64.87+10.00

Values are expressed as mean * standard deviation

C.G.; Comparison group/ E.G; Experimental group
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Participants (n=16)

Experimental group based on Comparison group of static
Janda approach stretching
(n=8) (n=8)
& &
Pre-test

1. Body composition
2. Range Of Motion(ROM) - Neck, Shoulder
3. Manual Muscle test — Neck, Shoulder
4. Pain measurement
& &
Exercise (3days/week for 6weeks)
& &
Remaining participants in exercise duration (n=11)
Experimental group based on Comparison group of static
Janda approach stretching
(n=6) (n=5)
& &
Post-test

1. Body composition

2. Range of motion(ROM) - Neck, Shoulder

4. Manual Muscle Test - Neck, Shoulder

3. Pain measurement
& &
PASW 18.0 version for data anlaysis
& &

Resultant for this study

Figure 1. The experimental design
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Table 2. Stretching program for experimental group

Contents(Right & Left)

Static stretching (15*sec for each item)

Position
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Shoulder extensor, adductor and retractor stretch
Shoulder adductor, elecator and protractor stretch

| Elbow extensor stretch

Hip and back extensors stretch
Knee flexor stretch

Hip external rotator and extensor stretch

_13_



Lower trunk flexor stretch
Hip flexor, knee extensor, shoulder protractor stretch

Isometric contraction (3sec/ltime, 3times repetition for 1 item)

Abdominal isometric contraction with lower trunk
flexor stretch

Cervical extensor isometric contration in vertebra
upright position
Lumbar extensor isometric contraction in vertebra

upright position

_14_



Shoulder internal rotators isometric contraction

Shoulder flexor and retractor isometric contraction

*sec; second (%4 Nelson & Kokkonen, 2007)

Table 3. Static stretching program for comparison group

Positon Contents(Right & Left)

' Neck flexor, extensor, rotation muscles stretch

_15_



Shoulder extensor, adductor and retractor stretch
Shoulder adductor, elecator and protractor stretch

Elbow extensor stretch

Back extensor and hip external rotator stretch
’ Hip adductor and knee flexor stretch
| Lower ‘trunk lateral flexor and knee extensor stretch

L g

y

|

Hip and back extensors stretch
:—ﬂ Knee flexor stretch

o
= 4 W
—_—

WW; - <7 Hip external rotator and extensor stretch

o

_16_



- Lower trunk flexor stretch
Hip flexor, knee extensor, shoulder protractor
stretch

(%3]: Nelson & Kokkonen, 2007)

T =4 AH|2 JENIS(EAHAIY 2 Korea)S ©] &3ty A4 m)3 AT(kg) S =
A3lal, Inbody 7202 ©]&3}e] =74 Tk (Skeletal muscle mass, SMM), =] 4}
Z(Body fat mass, BFM) =43} t}.

o ATE A BT sHAY A4S el AR BAsiE 4FE
ek Q1A ZF = 7] (Gonlometer) & o] &3 SR E AR FAE WFAS] sEHA
7S A I o d9E E(Degree)® o] o] 7 th(Maffiuletti, 2010). =
Aol o7& HAistslr]l et APHAHANE AAIG 5 A ZAE AR ARl A

=

24389 AL ol RN E 7 e 5 AN

it

vy

i

k1
offl

©,
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=)
g
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VAN
-
o
>
W~
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©
i
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_17_



Table 4. Active range of motion measurement(Degree)

Region ) .
o Joint movement(right and left) Standard ROM
(Test position)

Extension 30
Neck ]
o Rotation 45~55
(Sitting) )
Lateral bending 45
Flexion 180
Shoulder )
] Internal rotation 80
(Standing) .
External rotation 60

(% 3*]: Hoppenfeld, 1999)

3) =3 A AN Manual muscle test)

EFdEH AN A 2ole SEHAAR =2 BEEe AFEE Hol=
AP o] tH(Cuthbert & Goodheart Jr, 2007). ¥ AFol s 5 9o ¢
@A 3(Fair)olsl, 1(Trace) =2l &8 Aol G 7HsH7F YA v 7]

O

THE Hase AAAE AR7HEH A7 Y vt
A7 A5 do s didaE dAsidh Abdel s dld At Al Aol Foi x|
oL ATl FATFEH e Rmstel] wekx Aol FolHrh dATFEHIAAL

of PSS AR AAE AL Ay <Table 5>9 k.

oft

Table 5. Manual muscle test grades(Grade)

Grade Description

5(Normal) Full ROM against gravity with maximum resistance
4(good) Full ROM against gravity with some resistance
3+(Fair+)  Full ROM against gravity with slight resistance
3(Fair) Full ROM against gravity with no resistance
3-(Fair-)  Partial ROM against gravity with slight resistance

2+(Poor+) Full ROM with slight resistance in gravity eliminated
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2(Poor) Full ROM with gravity eliminated
2-(Poor-)  Partial ROM with gravity eliminated

1(Trace) Evidence of muscle contraction with no joint motion

0(Zero) No evidence of muscle contraction

(#%3]: Kendall et al., 2005)

4) 5 W9 A

Numeric rating scale(NRS)E dAd oz Z2ZAA EAZ 71 Aol A A
|ot7]ol Agetal 17 ool FAY 5 e hdetal fold FAH =Folvt
(Krebs et al., 2007; Mannion et al., 2007). 5% Z =9 H:= 0-10, £AE %
715H 02 T5o] A8 flas UEWL 102 ofF A3 55 Ued= Ao
2 A Ao R §5E e AEE 7IEgtH(Hawker et al, 2011).

2 AToA $3HEE 2437 981 NRSE olg3tel e

W olsE B7) A AAAE e ESRAE YR T,

A3 E 98 =AY x8E PASW(Predictive analytics software 18.0

version) & ARg&sto] A ST SAE AT, BT HS, +E, T
3 HHF(Mean)¥ ZFH2H(Standard deviation)S AFE3sFAtE 2 =4 81E0 o

Lo
r>,
__>?I_'.‘
-4
oX,
r o
i
N
offt
oL
o
rd
i)
o
ol\
o
k1
Lo
E
Lo,
il
I
=
—O|L
N
o
Ee)
=
N
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AT

Table 6. The results of repeated measure ANOVA for Skeletal muscle
mass(SMM) after 6weeks

Source SS df MS F p
Group 1.690 1 1.690 .166 693
Period 152 1 {52 72 402
Group*Period .097 1 .097 494 500
Error 1.767 9 196
Total 3.706 12

wAbEA Ay, ZASEe 1% 1HF=166, p=.693), A7t IHF=.772,

a5 AA7|ZEe] wE FEAE AT

p=402) §-2]% 2oz} b
AR o fold o)z} et gk,

A IH(F=.494, p=.500)

!

Table 7. Comparison of SMM after 6weeks

Group pre post t P
C.G 23.94+2.74 24.24+2.83 -.102 923
E.G 23.52+1.99 23.55+1.50 -2.30 .083

t -.297 -.519
D 773 616

Values are meantstandard, C.G: Comparison group; E.G: Experimental group
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= 53 A=A, 65 T AL AYF(1=-230, p-.083)F W@
(=102, p=923)1 4 frold 2ol7h VEhA @gta 1§ 1+ 2ATde] Wi
AT frold Aol7h JERGA et

olN
il

2) AA L (kg)

rol
>

i)

29 ngon FAG 2EHA ZzaWs g
ol 6573k Y F AAGFe] VEEA

!
9 R E WA e] Avks 0hg <Table 857 <Table 9> 2o},

gt A

2

Janda ©

o

Table 8. The results of repeated measure of ANOVA for Body fat mass(BFM)

for 6weeks
Source SS df MS F p

Group 6.225 1 6.225 057 817
Period 2.153 1 2.153 4.466 .064
Group*Period 3.390 1 3.390 500 .026
Error 4.340 9 A82

Total 16.138 12

wAREA A A S O HF=.057, p=.817), A *] 717t 7HF=.4.466,

p=061) Frol3 Aol7k hehbA gk, 1EI AN/ hE FEAE AT
%

A (F=500, p=.026)= EAH O o xpo]7h Lhehyk

Table 9. Comparison of BFM after 6weeks

Group pre post t P
C.G 21.78+8.10 21.94+8.70 -.538 619
E.G 21.50+6.93 20.08+6.02 2.95 .032

t -.062 952
D -418 .686

Values are meanzstandard; C.G: Comparison group; E.G: Experimental group

3 3

o|N

A3 6F F AARFL AL A Fo3 2o (t=2.95, p=.032)

pot

=
T



o) (t=- 538, p=.619)7} LFEF}A] ergrch 1=

)
£
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ot R
=
El
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X
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do
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B AAG ] v A= o8 Zpol7t YA ekt

225
22 - =5

e
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T 4P CC

205 -"‘-.
20 “a =
185
19

pre post

Figure 2. Comparison of BFM after 6weeks

2. HAEI=HQ| (Range of motion: ROM)2| Ha}

Halo] 3t 7|EEAYE 2 e BEaHEA A= <Table 10>3 <Table

11>} 2t

Table 10. The results of repeated measure ANOVA for neck extension
ROM after 6weeks

Source SS df MS F D
Group 152 1 152 013 912
Period 25.606 1 25.606 3.006 117
Group*Period 7.424 1 7.424 872 375
Error 76.667 9 8.519
Total 109.849 12

, 1w FHF=.013, p=912)3 A #7]13F FHF=25.606, p=.117)°+=
o3k Aol 7b rEbub Al @k aFE I A A 7|t mE Fegge aykE A

g A3 TAHSE {3 Aol (F=.872, p=.375)7} WEtA] &3kt
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Table 11. Comparison of neck extension ROM after 6weeks

Group pre post t P
C.G 28.00+2.74 29.00+2.24 -1.000 374
E.G 26.67+5.16 30.00+.001 -1.581 175

t -517 1.108
p 618 297

Values are meantstandard; C.G: Comparison group; E.G: Experimental group

F a3 AN, 67 5 % A4 BAAEAsE AQEn vmrl A f
@ Aol7h et ekm TF gk B AA BAsEEE ) Hael A% fele

Aol 7b vhEbbA| e QL.

2) 9% Z 3] A (left neck rotation) ¥&7Hs % 9] (degree)

Janda ol&3 wlgow P 2EUAY Zzads A& AP 44
2EHH Z2a9e A& vudo] 67319 A F A% 5 3 BHEVE
Hel wigte] did VEFAE 2 wHESA EAHERA

<Table 13>} -t}

Table 12. The results of repeated measure ANOVA for left neck rotation
ROM after 6weeks

Source SS df MS F D
Group 10.947 1 10.947 A37 525
Period 150.341 1 150.341 10.116 011
Group*Period 27.614 1 27.614 1.858 206
Error 133.750 9 14.861
Total 322.652 12

HAREA A, T 3 fF9g Ao)(F=437, p=.525)7F YEIA] 9kl A
71ZF ZE(F=10.116, p=01D°ll= ol g zhol7b vetwttt. 253 A X 7|3k g
dage aae §93% 2o](F=1.858, p=.206)7F YE}A] koku),
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Table 13. Comparison of left neck rotation ROM after 6weeks

Group pre post t p
C.G 46.00+2.24 49.00+4.18 -2.45 .070
E.G 40.83+6.65 48.33+4.08 -2.666 .045

t -1.649 -.267
p 133 7196

Values are mean+standard; C.G: Comparison group; E.G: Experimental group

T 20 Asdy 67 F AF 5 I3 wdvbe e wske AddaelA
o3k 2Fo] (t=-2.666, p=.045)7} “EFSEIL H] nltoll 2}o) (t=—2.666,
p=.070)7F YEtA Rtk 25 P 9% 5 3d dATsHANA = o
2ol 7F YEhubA] e T

>,
rlr
Jo
o
ol

60

50 & —n

- __"‘ _____
]
£ 30 > CG
o
g 20 == —af

10

]
pre post

Figure 3. Comparison of left neck rotation ROM after 6weeks

3) 2 &% = 3] 7 (Right neck rotation) #%

flas
N
)
offt
jae
Ao
-
D
0Q
=
(@)
oy

Janda ©]2& wigtow FAI ~E#H ZTzads 283 AL A

e Wstel Wi VeEAE R MRS £AREA 2= <Table 14>¢}

<Table 15>¢%} Zt}.
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Table 14. The results of repeated measure ANOVA for right neck
rotation ROM after 6weeks

Source SS df MS F D
Group 102.424 1 102.424 4.460 .064
Period .000 1 .000 .000 1.000
Group*Period .000 1 .000 .000 1.000
Error 50.000 9
Total 152.424 12

AR A 15 IHF=4.460, p=.064)3} ] 7]7F ZHF=.000, p=1.000) <]
@ Aol7h A gtk g AA el wE gdge ans: Az
A BAAH SR F2l3k 2ol (F=.000, p=1.000)7} YEFLA] ekSkt}.

Table 15. Comparison of right neck rotation ROM after 6weeks

Group pre post t P
C.G 44.00+4.18 44.00+2.23 001 1.000
E.G 48.33£4.08 48.33+4.08 001 1.000

t 1.734 ol
D 117 .064

Values are meantstandard, C.G: Comparison group; E.G: Experimental group

Janda °]&< wlgow FAI AEYHA T
2EYA ZRaWS HL3 nHudo] 657 F P& L o=43] AEIEHY
Hslo] st 7T AT E WHEESA EAREA A= <Table 16>3 <Table

17>¢} 2}
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Table 16. The results of repeated measure ANOVA for left neck
lateral bending ROM after 6weeks

Source SS df MS F P
Group 51.856 1 51.856 1.695 225
Period 273.674 1 213.674 10.463 .010
Group*Period 23.674 1 23.674 905 .366
Error 235.417 9 26.157
Total 584.621 12

BEAREA Ay 2§ 7HEF=1.695, p=225)0A F2l3 Apo]7t vYEhyA @kgkan
A X717 2HF=10463, p=.010)o| A <3 xto]7} vrebwkth 187 2277k
o2 Jezge] aus f1Ee A4y SAHeRE folg #o](F=905, p=.366)7}
LFERLEA] ek ottt

Table 17. Comparison of left neck lateral bending ROM after 6weeks

Group pre post t p
C.G 45.00£0.00 45.00£0.00
E.G 35.83+9.17 45.00+0.00 —2.447 058
t -2.214
P .054

Values are meanzstandard; C.G: Comparison group; E.G: Experimental Group

F oas 4EA, 65 ¥ 9% 2 953 BastEEe We 4gTelA

Fol@ Aol (t=-2.447, p=058)7F LhehbA hskek, mlmEel A 4¥ Az Fol
Wk glo] EFOA} 0018 E 4RAS B (e ANE F 93 F Pgag

S
EEAAI 00| B2 IF 7 g AN T 5 sk

5) L&z E ¢ =33 (Right neck lateral bending) #2715 % €] (Degree)

19>9} 2t}
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Table 18. The results of repeated measure ANOVA for right neck
lateral bending ROM after 6weeks

Source SS df MS F D
Group 46.402 1 46.402 1.245 293
Period 51.856 1 51.856 3.721 086
Group*Period 6.402 1 6.402 459 b15
Error 125,417 9 13.935
Total 125,521.66 12

woREA Ay O FHF=1.245, p=.293)% A A 7|3t 7HF=3.721, p=.086)A
folg Aol7h EA @rgtm aFH A7 kel fE Asdee] a9 7
23 A3 EAHOR fe)3k Zo] (F-450, p-515)7F LFehubA] ekgieh.

Table 19. Comparison of right neck lateral bending ROM after 6weeks

Group pre post t P
C.G 39.00+6.52 41.00+4.18 -1.633 178
E.G 40.83+6.65 45.00=.001 -1.536 185

t 459 2.369
p 657 .042

Values are meantstandard;, C.G: Comparison group; E.G: Experimental group

Foas PEA, 65 ¥ 02% = J3FY wAEES was 297
WA Fel g o)k dEhbA ekgtth 1 1 8

H

=4

Aol s Ad F(t=2.369, p=.042) F2 3k 2ol 7} vpEFLTH

2 o}7) U3 A(Left shoulder internal rotation) ¥4 7}s% ¢ (Degree)

=
>

] &)
=)

M
=
o,
ax

Janda °]&& iR oz FA% ~EYH TS 483

2
)
=
ol
2L
r
2

sEd = mie] 677re AW ¥ A%
Ik B

27
7hsH 9l wWstel] st 7|&E A =4 EAEA A= <Table 20> 3

<Table 21>3} 7t}

_27_



Table 20. The results of repeated measure ANOVA for left shoulder

internal rotation ROM after 6weeks

Source SS df MS F P
Group 60.606 1 60.606 350 381
Period 38.788 1 38.788 1.922 199
Group*Period 2.424 1 2.424 120 737
Error 181.667 9 20.185
Total 283.485 12

bR Ax OF HFE=850 p=.381)3 A A713F 7HF=1.922, p=.199) A
o8 Aoz YEA @l 1§37 AX %] we gsdee] g9 4
=3 Az FAROR o3 o] (F=120, p=737)7F LpehbA erspe}.

S AN

Table 21. Comparison of left shoulder internal rotation ROM after 6weeks

Group pre post t P
C.G 73.20+8.44 76.00+6.52 -2.419 073
E.G 73.67+7.66 79.17+2.04 -2.261 073

t 096 1.136
p 926 285

Values are meanzstandard; C.G: Comparison group; E.G: Experimental group

F oaw 4549 67 F A% o wald wusEEy was A
el A fol @ Aol bk @itk 1F 7 9% o) WIA BAsLE

WOl A fol@ Aolh UEhhA ekt

¢} <Table 23>3} #t}
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Table 22. The results of repeated measure ANOVA for right shoulder

internal rotation ROM after 6weeks

Source SS df MS F p
Group 29.697 1 29.697 1.154 311
Period 15.152 1 15.152 1.488 254
Group*Period 15.152 1 15.152 1.488 254
Error 91.667 9 10.185
Total 151.668 12

AR A7 1§ HF-1154, p=31D7 7717k HE-1488, p=254)00 A
Fol@ Abolzk vEhbA gtm 1§ AAVIzbel nhE 4EAgel wuE A

g A3 Ao ® ol Aol (F=1.488, p=.254)7} YEFLA] &gkt

Table 23. Comparison of right shoulder internal rotation ROM after 6weeks

Group pre post t P
C.G 76.00£4.18 76.00£4.18
E.G 76.67£6.06 30.00£.001 =1.348 235
t 208 2.369
p 340 .042

Values are meantstandard, C.G: Comparison group; E.G: Experimental group
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Table 24. The results of repeated measure ANOVA for left shoulder

external rotation ROM after 6weeks

Source SS df MS F P
Group 13.674 1 13.674 122 A17
Period 36.402 1 36.402 1.922 199
Group*Period 13.674 1 13.674 122 417
Error 170.417 9 18.935
Total 234.167 12

BAMREA Ay a5 7HFE=722, p=417)3 HA7|7F 1HF=1.922, p=.199)°l A
folg Aok JERIA gk 1§ AAI el g AsAge] F9E 4

ro
IR
i)
offt
-
)

S 2 Fogk Aol (F=.722, p=417)7} YEFA] &Skt

Table 25. Comparison of left shoulder external rotation ROM after 6weeks

Group pre post t p
C.G 59.00£2.24 60.00+.001 -1.000 374
E.G 55.83£8.01 60.00£.001 =1.274 .259

t -.850 . OR6
D A17 391

Values are meantstandard;, C.G: Comparison group; E.G: Experimental group

F a3 AFAW, 67 F A% o) 93 wAAEES W APTH
ME A FOIR Aolsk e @keh 1F 1 9% o)) 913d S

9) 922 o]7) 93] (Right shoulder external rotation) 34715 9] (Degree)

Janda ©]&S Hl¥ow FAS ~E#HHYH T2 oS A8 Ay HH

EdY ZROWS HEF waTo

(@)
N
~
10
1t
e
o
to
(i
IR
2
)
o
tob
2
i

AHENS ekl gE JEEAY L WREY B2

7} <Table 27>% 72t}
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Table 26. The results of repeated measure ANOVA for right shoulder

external rotation ROM after 6weeks

Source SS df MS F )
Group 74.002 1 74.002 4.091 074
Period 75.347 1 75.347 10.593 010
Group*Period 074 1 074 .010 921
Error 64.071 9 7113
Total 213.494 12

ke Ay, 2% HE=4.091, p=.074)o1A 3 Zol7t yERA] gk

AR 7)7F 7HF=10593, p=.010)o14 23t =4o]7} Lpebdtt, 183 2% 7] 7k
e Fsage] a3dE A5 A3 AR {93 Ao (F=.010, p=.921)7}

UEREA] Sk

Table 27. Comparison of right shoulder external rotation ROM after 6weeks

Group pre post t p
C.G 52.60+4.88 56.20+2.77 =3.087 .037
E.G 56.17+4.49 60.00+.00 -2.091 .091

t 1.262 3.392
D 239 .008

Values are meantstandard;, C.G: Comparison group; E.G: Experimental group

T 829 AFAN, 657 F LEZE o 3d BHvtEHe wste AL
A frejgh Aol (t=-2.091, p=.091)7F vrERUFA]l e¥okal Wlatel A fro gk Aol
(t=-3.087, p=.037)7} YEtRTE 15 1 SEF o7 3H AT EHA A=
28 F(1=3.392, p=.008)° A F<% o7t EFRET)

62 |
50 e
58 s
g e il
B _ «—>cG
g 54
b 52 — ===oEG
50
48
pre post

Figure 4. Comparison of right shoulder external rotation ROM after 6weeks
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Table 28. The results of repeated measure ANOVA for neck extensor

strength after 6weeks

Source SS df MS F P
Group .064 1 .064 031 865
Period 1.700 1 1.700 8.724 016
Group*Period .700 1 .700 3.593 .091
Error 1§54 9 195
Total 4.218 12

e desge] 3o A Ay $AH R 73 Aol (F=53.593, p=.091)7}

e st

Table 29. Comparison of neck extensor strength after 6weeks

Group pre post t P
C.G 4.00+1.37 4.20+1.15 -1.00 374
E.G 4.17+1.29 4.67+0.52 -1.58 175

t -.333 .898
p 47 393

Values are meanzstandard; C.G: Comparison group; E.G: Experimental group
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Figure 5. Comparison of neck extensor strength after 6weeks
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Table 30. The results of repeated measure ANOVA for left neck rotator

strength after 6weeks

Source SS df MS F D
Group 3.491 1 3.491 3.879 .080
Period 2.424 1 2.424 6.890 .028
Group#*Period 2.424 2.424 6.890 .028
Error 3.167 9 352
Total 11.506 12

TAREA A, a5 7HF=3.879, p=.080)° Al ol Apol7} yERFA] kAL
6.

A =713 FH(F=

we 4Eagel nis

A

890, p=028)e1 A freld Aol7h Ve EH #4713
29 A7 BAHoR §97 20| (F=6.890, p=028)7}



Table 31. Comparison of left neck rotator strength after 6weeks

Group pre post t P
C.G 4.80+0.45 4.80+0.45.
E.G 3.33+1.29 4.67+0.52 -2.902 .034
t -2.404 -.452.
p .040 662

Values are meanzstandard; C.G: Comparison group, E.G: Experimental group

F s gEAs 6% 0o 4Y F A% % g 28 W 4y
(t=-2902, p=030) 4 FeI%F Aol7h Bylm wmTeld 4F A-F wste] 3
o7k S FRAF W (Fe AN F AT 1§ B aAS
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3) 2E8% & 317 ¥ (Right neck rotator strength)(Grade)

Janda ©|2& vl ow FAF 2EHH Z2 RS A3 AT A
2EYH TR aAS AL3 vlaldto] 65 7He] A¥ T o EZx X 3lHE ¥
Hslo] st 7T AT E WrEESA BAEA A= <Table 32>3 <Table

Table 32. The results of repeated measure ANOVA for right neck rotator
strength after 6weeks

Source SS df MS F D
Group 2.074 1 2.074 1.864 205
Period 2.074 1 2.074 18.362 .002
Group*Period .256 1 .256 2.267 .166
Error 1.107 9 113
Total 5511 12
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Table 33. Comparison of right neck rotator strength after 6weeks

Group pre post t p
C.G 3.60+1.08 4.00+£1.00 -2.138 .099
E.G 4.00+0.55 4.83+0.41 -3.953 011

t 7196 1.878
p 447 .093

Values are meanzstandard; C.G: Comparison group; E.G: Experimental group

T oaS At 657 F 2E8F% F e 28 wahs Ad9(t--3953
p=.011)° A Fel& =o]7} FEFGE
ol 7} VrEFA] ekgith IF 1 28% & A 28 W {93 o
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Figure 7. Comparison of right neck rotator strength after 6weeks

4) 9& Z === L (Left neck lateral bending muscle strength)(Grade)
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Table 34. The results of repeated measure ANOVA for left neck lateral

bending muscle strength after 6weeks

Source SS df MS F )
Group 256 1 256 230 643
Period 5.455 1 5.455 19.636 .002
Group*Period 1.364 1 1.364 4.909 054
Error 2.500 9 2178
Total 9.575 12

We 45age) BRE 458 A% FANOR §o% Ao (F=4909, p=054)7}
ehA e set,

Table 35. Comparison of left neck lateral bending muscle strength after 6weeks

Group pre post t p
C.G 3.20+0.76 3.70£0.84 -3.162 034
E.G 2.92£1.02 4.42+0.66 -3.873 012

t -.512 621
p 1.587 147

Values are meantstandard;, C.G: Comparison group; E.G: Experimental group

T EN ASEN 67 F A5 & 5w oF Wshe Add(=-3873
p=.012)3} H a7 (t=-3.162, p=.034) A s =}ol7} Vet 18 7 A&
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Figure 8. Comparison of left neck lateral bending muscle strength after 6weeks
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5 LE& & ol== ¥ (Right neck lateral bending muscle strength)(Grade)
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<Table 37>3 %t}

Table 36. The results of repeated measure ANOVA for right neck lateral

bending muscle strength after 6weeks

Source SS df MS F D
Group 1.909 1 1.909 .840 383
Period 1.319 1 1.319 6.073 .036
Group*Period .046 1 .046 211 .657
Error 1.954 9 217
Total 5.228 12

BEAMRA Ay 2% 7HF=.840, p=.383) {23 xto]7} YEbA ki A X
717 ZHF=6.073, p=.036)°l A <]t o]z} vpElykth I5 3 A X 77k upE
AzAgo aE EAHCRE F93% xto](F=.211, p=.657)7} “YEF}A] ekttt

Table 37. Comparison of right neck lateral bending muscle strength after 6weeks

Group pre post t p
C.G 3.50+1.37 3.90+1.14 -1.372 242
E.G 4.00£1.22 4.58+0.66 -2.150 .084

640 1.244
o) 038 .245

=.242)3} WLt (t=-1.372, p=.084)N A Fol gk zpol7F yEbubA] ekokar, 1 b

p
0EE B 52 2Y WMol FolF Folsh thehbA ekgit
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Figure 9. Comparison of right neck lateral bending muscle strength after 6weeks

6) ¥& o7 W3+ ¥ (Left shoulder internal rotator strength)(Grade)
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Table 38. The results of repeated measure ANOVA for left shoulder

internal rotator strength after 6weeks

Source SS df MS F D
Group 2131 1 2:131 1.837 208
Period 1.803 1 1.803 5.343 .046
Group*Period 167 1 167 495 500
Error 3.038 9 338
Total 7.139 12

BAREA Ay o5 7HEF=1.837, p=208)°l A 2|3k Ao]7} vrElLbA] ekokar
A 2712 ZH(F=5.343, p=.046)lA <t Zol7p Vet 1F A X 77k
w2 AzAgo] gis JE53 2y BAHoR §93 2ol (F=.495, p=.500)7}

UERLEA] Sttt

Table 39. Comparison of left shoulder internal rotator strength after 6weeks

Group pre post t P
C.G 3.80+1.25 4.20+0.76 -1.633 178
E.G 4.25+0.99 5.00+0.00 -1.861 122

t 667 2.613
p 522 .028

Values are meanzstandard; C.G: Comparison group; E.G: Experimental group
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Figure 10. Comparison of left shoulder internal rotator strength after 6weeks
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Table 40. The results of repeated measure ANOVA for right shoulder
internal rotator strength after 6weeks

Source SS df MS F D
Group 1.146 1 1.146 .248 631
Period 4.500 1 4.500 2.005 190
Group#*Period 1.409 1 1.409 628 449
Error 20.204 9 2.245
Total 27.259 12

TAREA AR T (HF=.248, p=.631)3 A X 713F 1HF=2.005, p=.190)°l A
gk o7k yEhubA ekt 1E3 AA IR e FeEge] a9E AT
3 A BAACR §o3 Ao (F=628, p=449)7} JERIA erghr),
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Table 41. Comparison of right shoulder internal rotator strength after 6weeks
Group pre post t p
C.G 3.30+1.15 3.70+0.91 -1.633 178
E.G 417£1.29 4.67£0.52 -1.581 175
t 1.163 2.225
P 275 .053
Values are meanzstandard; C.G: Comparison group, E.G: Experimental group
T QoEFE o/ Wt &y Wle AE T (t=-1.5681,
okal, 1% 3t
gkt

F A 4FAd, 65
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Table 42. The results of repeated measure ANOVA for left shoulder
internal rotator strength after 6weeks
Source SS df MS F P
Group 733 1 733 599 459
Period 2.673 1 2.673 17.818 .002
Group*Period 491 1 491 3.273 104
Error 1.350 9 150
Total 5.247 12
A 255 FHFE=599, p=.459)o A f-elgt xfol7t yEebA] kA

M

A
1l

A X717 2HF=17.818, p=.002)°| Al <3 o]z} vrebwkth 183 2 2] 7|7k

nhe

/j'
SAge] avE PSW A} BAHCRE FF 2ol(F=3273, p=.104)7}
LHERLEA] S8 okt
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Table 43. Comparison of left shoulder external rotator strength after 6 weeks

Group pre post t p
C.G 3.60+0.65 4.00+£1.06 -1.633 178
E.G 3.67+0.98 4.67+0.52 -1.274 2959

t 129 1.368
p 900 205

Values are meanzstandard; C.G: Comparison group, E.G: Experimental group
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Figure 11. Comparison of left shoulder external rotator strength after 6weeks

9) 2% 7] 913+ ¥ (Right shoulder external rotator strength)(Grade)
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<Table 45> ¢}

2,

Table 44. The results of repeated measure ANOVA for right shoulder

external rotator strength after 6weeks

Source SS df MS F D
Group 3.638 1 3.638 2.555 144
Period 1.105 1 1.105 11.695 .008
Group*Period .014 1 .014 144 713
Error 890 9 094
Total 5.607 12
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Table 45. Comparison of right shoulder external rotator strength after 6 weeks

Group pre post t P
C.G 3.40£1.08 3.80£1.15 -2.138 .099
E.G 4.17+0.68 4.67+0.52 -2.739 041

t 1.432 1.667
p 186 130

Values are mean*standard; C.G: Comparison group; E.G: Experimental group

F &% 4545 67 T 08% opf 952 28 Wk AL (=273,
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Figure 12. Comparison of right shoulder external rotator strength after 6weeks

4. E=Z2| HEH(Change of the pain)
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A @ gtE =2 BALRA A= <Table 46> <Table 47> 2t}

Table 46. The results of repeated measure ANOVA for pain after 6weeks

Source SS df MS F P
Group 1.752 1 1.752 1.566 242
Period 55.855 1 55.855 66.144 001
Group*Period 17.673 1 17.673 20.928 001
Error 7.600 9 844
Total 82.88 12

BaEA A 18 7HF=1566, p=.242)° A <938 o]z} YEA ekgkar
A X717 7HEF=66.144, p=.000)°lA] < 3a =o|7} vebth 183 2] 7] 7k
w2 e g Al ol st 2ol (F=20.928, p=.001)7} LEFSETE

Table 47. Comparison of the pain after 6weeks

Group pre post t P
C.G 5.60+1.34 4.20+0:45 2.746 052
E.G 6.83£1.17 1.83+0.75 8.660 .001

t 1.631 -6.151
p 137 .001

Values are meanzstandard; C.G: Comparison group; E.G: Experimental group

F 53 HAE523, 657 F EF AstE AT (t=8.660, p=.000)A Fo]3 2}
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Figure 13. Comparison of the pain after 6weeks
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<Abstract>

The effect of stretching program based on Janda approach
on body composition, the range of motion,
muscle strength and pain changes

Kim, Ji Eun

Major in Physics, Graduate School of Education
Jeju National University

Supervised by professor, Kim, Young Pyo

The purpose of this study was to investigate the effect of stretching
program based on Janda approach compared with static stretching program in
body composition, the range of motion, muscle’ strength and pain. Subjects for
this study were 11 women with self-report muscular skeletal symptoms in
thirties to forties. The subjects were randomly divided into 6 women as
experimental group and 5 women as comparison group. The subjects trained
in 6weeks, and skeletal muscle mass and body fat mass of body composition,
the range of motion and muscle strength of neck and shoulder region were
measured and numerical rating scale was used for measuring pain. The
following results were obtained from this study, experimental group was
significantly decreased in body fat mass than comparison group. The range of
motion was not shown generally significant changes but was affirmatively
improved in both group. Experimental group was significantly improved in
muscle strength and pain reduction than comparison group. Consequently,
stretching program based on Janda approach would be more effective on
self-report muscular skeletal symptoms caused by posture misalignment than

static stretching program.
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