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ABSTRACT

The purpose of this study was to compare the treatment effects of Traditional
acupuncture and Traditional acupuncture with Master Tung’s acupuncture including
movement therapy on the shoulder pain. Twenty patients with shoulder pain were
randomly assigned into two groups; control group and experimental group. Both control
group and experimental group received Traditional acupuncture treatment on the shoulder
for 20 minutes. After that, experimental group received additional 10 minutes of Master
Tung’s acupuncture treatment with movement therapy. This research was given to each
patient once a week for four weeks. Total treatment amount was four times. The
evaluation was made using the patient’s subjective pain scale based on the Visual
Analogue Scale (VAS), objective Range of Motion (ROM), and Shoulder Pain and
Disability Index (SPADI). The result of this study shows that the level of shoulder pain

decreased in both control and experimental group after 4™ acupuncture treatment. There were no
significant differences between two groups. Therefore, both treatments are effective on treating

the shoulder pain.
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I11. LITERATUE REVIEW

3.1. Z28]%& (Shoulder Pain)
3.1.1. ZA8]ZF2] A 9] (Definition of Shoulder Pain)

gatEo] == S5 A= AAA A (Tissue)o &4olut =2
A4S 49 & 27F d& Ao A=l ofsl iy = 7H2E 4 (Sensible) B
%29 (Emotinal) & 2 7] B33 g o] t}.2 o] 2] 3t 5 F-o] 77 (Scapula) @}
A F(Clavicle) S FTAloz2 Z8MaL = <ldi(Ligament)et -S-(Muscle)E ol A
el e o7l BFolgta @M o FHo] Ffoz:
=F<-(Supraspinatus), = sF<-(Infraspinatus), 2~ (Teres Minor), T (Teres
Major), 73 73k (Subscapularis), ‘s & <+ (Rhomboideus), < 5. <*(Trapezius) 3} Z % 2]
2F9k o] FX(Biceps Brachii), ¢+ AHF<X(Triceps Brachii)o] 2th?® o] 7j3#4 &
A A Foll A el 71543 (Mobility)S 2t = 34 (Spheroidal Joint) 4] 7434 9]
s F-5h4 G- (Anatomical Structure)’d b= (Humeral Head)©= & HHH
A3 oF(Shoulder  Glenoid)= 23l kol Sl F9 xF o] BoFASIY

9143 (Traumatic) & ¥4 24 &40l $5 o] Lhehr] Hub2 o) A% 52
9

dodol vebgy} sl o] V)T oftE o] 94 gloli of7/le] ET ol

verd S Tk E@ ol Behe ALgelu ARE i, A

bl

]



3.1.2. ¥1gtol| A 2] ZAH]F (Shoulder Pain in Western Medicine Veiw)
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3.1.3. 3}&Hol| A4 2] ZAH]F (Shoulder Pain in Oriental Medicine View)
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IV. MATERIALS AND METHODS

4.1. Materials

41.1.3%

ATt AFEEE 32 Dong Bang Acupuncture CO. Korea
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A ALgH A g FR A% #7]3hh

4.2. Methods
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Figure 1. Schematic Diagram of Research Design
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iz Ao A AR Ak = A58 (S)14), A58 (LI1b),
=HE(SI10), A FE(SI11), A5 (SI14), 24 D (GB21)o] .

Ao wk A8 A P ake] = 54 (Ce San Li), S3H4tE] (Ce
Xia San Li), 21¥(Shen Guan), <53 (Yan Ling Quan, GB34), A< (Xiao
Gu)elH, F7] 8 R o] 7 Al &= ATt

4.2.3.2. N&

A7) 9] b o] ¥ Stainless Steel &3S AF&-31S T}

4.2.4. 57 Y

4.2.4.1. VAS (Visual Analogue Scale, A 23 22 %38)

0-10 VAS Numeric Pain Distress Scale
No Moderate Unbearable
pain pain pain

I I I I I I I
I I I I I I I
0 1 2 3 4 5 6 7 8 9 10

Figure 2. Visual Analogue Scale
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4.2.4.2. ROM (Range of Motion, &7} ¢)
A#de] 5524 TsHAE A HEl ofgiet &2 ROME
A A8 T

Table 1. Range of Motion

ROM Flexion Extension Abduction Adduction Interr_lal EXtemal
Rotation Rotation
Normal © 180° 60° 180° 75° 700 90°

4.2.4.3. Shoulder Pain and Disability Index (SPADI)
WABA} B A DR A ES D FohE S sk ARZH

bl ot

ol

A AR v & Ao Bl A 47 B

.

425 FAEA

Al * 2] &= Statistical Program for Social Science (SPSS) ver. 23 for
Window & AH&3sF3ith A3 to] gyl gt 193-S B7] 913l Paired t-
testE T AT Atolo] A= gE HlwEtr] $18)41= Unpaired ttests

ALg3ee,
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Table 2. Homogeneity Test for General Characteristics of Patients

Variable Group EG CG p-value
Male 4 1

Gender 0.303**
Female 6 9
10’s 1 0
20’s 1 2
30’s 2 2

Age 0.577*
40’s 2 1
50’s 0 2
60’s 4 3
Acute 6 4

D i . *x

uration Chronic 4 6 0.656

* Chi-Square / ** Fisher's Exact Test

19
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Table 3. Homogeneity Test for VAS, ROM, and SPADI between CG and EG before

Treatment
Variables EG CG p-value*
VAS 5.60 £ 2.17 5.00+1.41 0.473
ROM FIx 120.50 £ 33.70 132.80 + 24.28 0.361
ROM Ext 41.50 £ 10.81 45.00 £ 16.16 0.576
ROM Abd 110.50 £ 30.40 120.00 + 49.10 0.300
ROM Add 31.00 + 12.43 28.70+ 17.36 0.737
ROM IR 38.00 + 20.84 44.00 + 20.25 0.522
ROM ER 64.00 + 21.45 71.00 + 20.39 0.464
SPADI-P 6.68 = 2.60 546+ 2.24 0.276
SPADI-D 454 + 2.83 3.54 £ 2.64 0.424

* Independent Sample T-test
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Figure 3. Boxplot of VAS, ROM, and SPADI for two groups before treatment.
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Test #t= AH&-3F3A T

Table 4. ¢} #ro] Aol A 9] VAS 9] W= 1 2} X504+ 5.60 +
2.17 ©| A 3.40 £ 1.65 & (p=0.003), 2 2} X =4+ 3.75 + 21214 1.81 + 1.25 =
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(p=0.005), 3 2} X B 325 + 1.77 o4 1.69 + 1.16 & (p=0.019), 4 =}
g A+ 1.80 + 0.84 oA 0.80 + 1.30 & (p=0.034)= 7+A3dte] HA| X8

ol BF o3t A5 madE B3low, A5 A di HE A

b

H] 13HH 5.60 + 2.17 | 4] 1.80 + 0.84 & Zsho] gAY A I 2 A A

b
fol

]

LI

A7 Hg ROl A e 7k A )

f

slo
ol

nﬂ'

T A AT}, (Appendix B %)

T3 ) 2ol A 2] VAS 3he] W3k= 1 2} X 8o A+ 5.00 + 1.41 ©l 4] 3.30 +
1.58 2 (p=0.000), 2 %} X B olA+= 3.33 + 1.32 o] 1.78 + 1.20 & (p=0.006), 3 =}
X Bo| A= 2.22 + 156014 1.22 + 1.48 & (p=0.007), 4 2} X S0 A+ 1.88 + 1.13
o4 0.81 £ 1.00 = (p=0.003)= FrAsle] MA| A5 3|gol A BF Fo8 A=
BHE B, Hx X8 A3 HF X5 55 °l0le 5.00 £ 1.41 )4 0.81 +

1.00 o2 sk @A H A5 a3 R AA A8 g BFolM o AakE

gk

513 5 91U} (Appendix B 3H) mheh A T A9 E BF AR A5 VAS

||\

gatel Wstell slojA aLi o] foAd o] 178 = At

Figure 4.3} Figure 5.2 Z}z} VAS ol t3h 23 A3 Ztol] 3k Bar 28 =<}

Boxplot = YHEFATE
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Table 4. Change of VAS Before and After Treatment Between CG and EG

Group Before After Difference p-value*
EG 1st 5.60 £ 2.17 3.40 £ 1.65 2.20 £1.75 0.003
2nd 3.75+ 212 181+125 1.94 +1.37 0.005
3rd 3.25+ 1.77 169+ 1.16 1.56 £1.45 0.019
4th 1.80+0.84 0.80 +£1.30 1.00+0.71 0.034
CG 1st 5.00+ 1.41 3.30+1.58 1.70 £0.92 0.000

2nd 3.33+1.32 1.78+1.20 1.56 +0.73 0.006**

3rd 2.22 £ 1.56 1.22+148 1.00 £0.50 0.007**
4th 188+ 1.13 0.81+1.00 1.06 + 0.68 0.003

* Paired T-test / ** Wilcoxon Signed Ranks Test

VAS

g

VASIBE WASTA WASZE WAS2A WAS3E VAS3A WAS4AE WVAS4A
Error Bars: 95% ClI
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Figure 4. Change of VAS before and after each treatment



Group
Hce
Eec

Ml

T T T T T T T T
WASIE VASTA  WASIE WASZA WVAS3IE WAS3IA  VAS4E WAS4A

Treatment

Figure 5. Boxplot of VAS before and after each treatment

5.2.2. A7) WhZ VAS & F+H 579 #7H v
n 2t VAS F8 X287 = (1 2} X & A VAS - n 2} 3] & 5 VAS)

Table 5.9} #o] x4 AT VAS =4S 53 5547 a9
Hl s B A3} 13} 8% ) Z 7o A= 1.70 £ 0.92, A3 o A= 2.20 + 1.75 ¢

EZ=77 a37F el om(p=0.434), 2 2} 55 R A= 3.22 + 148,

&

AF o E=431+2129 ¥4 E=A a7

-

e ™ (p=0.234), 33} A &

T RIS 378 + 211, A ToM= 444 £ 230 o T4 AmaFHrt

e O™ (p=0.546), HZE 4 A AT fiEzddAE 431 = 175
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D E o M= 460 + 297 2 AP N BaAst dEzwe] N2aRr o E

UEREA 9 2 7F frof 8 2}e] = gl (Appendix C 3%2)

Figure 6.2} Figure 7.= 27 X =l wel VAS W 3}2] Bar 22 >~ 9} Boxplot <=

Yebd,

Table 5. The Comparison of Cumulative Effect on VAS between CG and EG

Treatment EG CG p-value*
1 2.20+ 1.75 1.70 £ 0.92 0.434
2 431212 3.22+1.48 0.234
3 4.44 % 2.30 3.78 £ 2.11 0.546
4" 4.60 + 2.97 431+ 1.75 0.828

* Independent Sample T-test
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Error Bars: 95% Cl

Figure 6. Cumulative Effect on VAS after each Treatment

‘” ‘IH

Group

e
Wec

VAS

(5]
1

1" 1
o L

T T T T
WAST _1diff WAST_2diff WAST_3diff WAST_Adiff

Treatment

Figure 7. Boxplot of Cumulative Effect on VVAS after each Treatment
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52.3.Zt T3 VAS FH X 5 & H| 1L

| 1%} k|2 ® VAS - nX} X|& = VAS |
nkl VAS =X X288 (%) x 100
1Xt X|2 ™ VAS

el dxws A9 T Amsd uad 4w 1A A8 5o

) 2ol & 35.95 + 20.31 (%) A F ol A= 39.19 £ 30.77 (%) (p=0.784), 2 =}

N
0l

|5 Fof thxTolA= 6532 + 2351 (%) Aol A= 67.40 + 22.96 (%)
(p=0.000), 32} X & Fo thFtoll A= 7471 + 29.91 (%) At A= 67.81 +
30.81 (%) (p=0.647), H= 4 = X8 Fo YRTo|AE 8446 + 19.90 (%)
Ao A= 77.14 + 4357(%) (p =0.811)%, 1 =}, 2 Ao A= AT +3

A]

nl
fifo

o]  =SkA| 9k 77 2] 3 2Fo] = §hTh. (Appendix D =)

Figure 8.7} Figure 9. ZtZ} VAS o] 7+ 2| 580l o3k Bar ~12] 3 ¢} Boxplot =

Jehdi,

Table 6. Treatment Rate on VAS between CG and EG

Treatment EG (%) CG (%) p-value*
1st 39.19 + 30.77 35.95+20.31 0.784
2nd 67.40 + 22.96 65.32 + 23.51 0.856
3rd 67.81 + 30.81 74.71 + 29.91 0.647
4th 77.14 + 43.57 84.46 + 19.90 0.811**

* Independent Sample T-test / **Mann-Whitney U Test
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Figure 8. Comparison of Treatment Rate on VAS Between Two Groups
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Figure 9. Boxplot of Treatment Rate on VAS Between Two Groups
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5.24. VAS o WHES BAEA

AAH, 1 2 2 &k, 3 A 4 2] AAFTY VAS o Akl dig
=GB A (GLM  Repeated  Measures)S  Faskodth. ohd

7 A (Multivariate  Tests)Z 2}of] A] Wilks’ Lambda 2] WWS AM&3Ath
Treatment ol w2} v~ 2] 3 Z}o] & H It} (p=0.004). E=3F Treatment*Group <]
AFE (S AL aT)= ol gk 2o] & HooX] eF=th(p=0.691). ©] &= vl A3

whel VAS 7} 2] a1 Al W3l A a2 18 0] VAS o] WSt A 2 H| =gk sfEl o7

I Y 1 3k Zolrt A=A MAIRE &3 (Between-Subjects Effect) S
AAREE B82S v AA7 53 2823 p= 0649 0 F 2 7o 1ETF 93
2ol 7F glth. Figure 10.5 B A3 o] &gl wef VAS 7F A3 o3} o Z ko]

frAbEA et =S A o= fro)§ 2ho] 7k gleS & 4= 9ltt. (Appendix
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Estimated Marginal Means of MEASURE_1

Group

—CG
—EG

6.0

5.049

4.0

3.049

VAS
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1.0

Treatment

Figure 10. GLM Repeated Measures on VAS for Treatments

5.2.5.VAS X583} 37] v|

Cohen's distance = (M2-M1) / V{(SD12 + SD 22) /2}
CG Cohen'sd =(0.81-5)/1.222313 =3.43
EG Cohen's d = (0.8 - 5.6)/1.788701 = 2.68

E= Ao VAS X283 7] 2 v ustr] 93k Cohen's distance = A}
g3ttt dEze] 49 Cohen's distance X7} 343 o]a, A¥e]
4926802 UFTO VAS X2 &7 I 77 & Ao =2 JUEhtt)
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5.3. 2T A ¥+ ROM &3

53.1. ZZH A I 79 X5 AF ROM ¥3} v

&0l ek 2wt AT o] ROM T7F &3tE doti 7] flako] mi3] 29 45

ROM %t S48t 1 A3= Table 7, 8, 9.9} Figure 9, 10,11.9] YER AT}

Table 7. ¥ o] Agtolde] ROM Flexion el W3l= 1 &
2] 7.0l 4 120.50 + 33.70 ©ll 4 128.20 + 29.57 & (p=0.062), 2 2} %] &l 4 = 131.00
+ 36.23 ol 4] 138.75 + 36.13 = (p=0.028), 3 2} %] .ol A= 131.88 + 39.55 ol 4] 143.13
+ 2951 2 (p=0.017), 4 x} X Bol|A+ 116.00 + 25.84 oA 128.00 + 25.64 =
(p=0.009) % 7Fatod A A= Sfell A B ol e A w avs Halow, A=

A2 A HE X5 S5 vluskH 12050 £ 33.70 oA 128.00 + 25.64 o=

ok
ok
N

S7teke] @A A8 G 2 A A5 A Bl A o) sk A

gl

59l

ZtolA12] ROM Flexion ko] W3t= 1 2 X 54+ 13280 +
24.28 ol 4] 141.50 + 23.69 = (p=0.045), 2 2} %] £ ol A= 124.44 + 38.69 ]| 4] 146.11 +
24.85 & (p=0.007), 3 2} X] 5.0l A] = 148.89 + 23.56 °l| 4] 155.00 + 19.69 & (p=0.005),
4 2} X 5ol A= 151.25 + 23.72 9l 4] 163.13 + 16.68 & (p=0.024)Z Z7}5}o] A A

A7 3 FolH BF Fo3 X7 a9E Bow A% A8 A HAF A5 FE

)

] 2 5FH 132.80 + 24.28 ol A 163.13 £ 16.68 .= S7lato] @AM 3 X5 &3

A

AA A7 A Bl A folst A= gla 4= At (Appendix F %)



T3 A3 o A2 ROM Extension #ke] W3l= 1 2} 2] H ol A& 4150 +
10.81 ©| 4] 47.50 + 7.90 = (p=0.010), 2 #} X = oA+ 43.13 + 9.98 ]| 4] 49.38
6.23 = (p=0.038), 3 2} %] & A= 42.50 + 7.07 °l| 4] 50.00 + 7.56 = (p=0.010), 4 =}
X gl A+ 48.00 + 8.37 oA 55.00 + 6.12 & (p=0.038)%E Z7}sto] HA| X &
oA BT fod A5 adE Bion, X85 AF A HF AR $E

H] 1817 41.50 + 10.81 ©| 4 55.00 £ 6.12 0. 2 F7}ste] @AE AA = Gy} L A

A8 I A ol A e 4= AT

) Zo A 2] ROM Extension #te] W3l= 1 2} X m9 A= 45.00

I+

16.16 o 4] 54.00 + 13.08 & (p=0.005), 2 %} X| o] A]+= 51.11 + 11.93 o A] 56.11

I+

11.93 & (p=0.028), 3 2} X] Bl A= 49.44 + 9.83 o] 4] 57.22 + 10.93 & (p=0.006), 4
2} 2] &0l A+ 53.75 + 10.61 ol 4] 61.88 + 10.33 & (p=0.003) = Z7}3}o] A A X &

3o BY F93 X8 a9E ngon, Ax X8 Ay HE X5 F

il

H) 2 &1H 45.00 + 16.16 ol 4 61.88 + 10.33 & & Z7}3te] wAE A X8 a3 ¢
AA ANE g BFolA o3 A9E gl 4 Sl (Appendix F FHx)

ek i 27 AT 25 X 5 A5 ROM Flexion 2 Extension 57 gk2] ¥ 3o
Aol A AL 9] oA o] )17 ¥ Ut
Figure 11.3== ROM Flexion ¥ Extension o thdF A3 A3 7t Bar graph =
e T

3k Table 8. oA X& nle} o] A oA ROM Abduction #t<]
WMal= 1 2} x50l A4 & 10050 + 30.41 o4 108.00 + 30.11 = (p=0.098), 2 =}
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%] Fol| A= 109.38 + 41.18 ol A] 124.38 + 37.93 = (p=0.005), 3 X} X] & o] A] &= 112.50
+39.37 ol 4] 125.00 + 37.89 & (p=0.011), 4 X} X] & ol 4] = 106.00 + 29.45 I 4] 121.00
t 32.67 2 (p=0.046)= F7}sto] HAA A= 3]FoA EF Fold Xx5 a3E

Baow, g AF AW HF A8 F

il
=
Rl
_0|L
ue

100.50 + 30.41 o] 4] 121.00 +

32.67 o2 Z=7}éte] A

W
¥
)
1l
kol
K
W,
N,
2

AR A BRI fol e

2312 313 5 Ut

=l A2l ROM Abduction #te] Wsl= 1 2} x]=e|A = 120.00 +
49.10 l| 4] 139.50 + 41.80 = (p=0.011), 2 X} X] T ol 4] += 122.78 + 40.01 ol A] 141.11 +
36.81 = (p=0.028), 3 X} 2] &0l A= 139.78 + 36.99 ol A] 145.00 + 35.97 & (p=0.250),

4 =} =] ol A= 150.00 + 35.86 ol 4 161.88 + 30.11 & (p=0.021)= Z7}3}o] A A

i

A5 B 5ol BE fol@ AR AdE nom, Az AR A AF A% §3

=

H] 2L 5H 120.00 + 49.10 ol A] 161.88 + 30.11 & & F7}ste] @A 3] X85 &7 |
A Az g Bl Fod daE FAT = A (Appendix G =)

b izt dda 25 X5 45 ROM Abduction 574 gh2] #alel] glojA

E3F Aol A9 ROM Adduction #ke] ®3t= 1 2} X] gl 4+= 31.00 +
12.43 9| 4] 34.00 + 13.08 & (p=0.092), 2 x} =] FZo]| 4= 26.88 + 11.93 o] 4] 34.38 +
6.23 & (p=0.048), 3 X} =] F ol A= 29.38 + 7.29 ol| 4] 36.25 + 6.94 & (p=0.015), 4 <}
2 Fo A= 27.00 + 6.70 oA} 3500 + 7.90 & (p=0.039)= Z7}5te] HA X8

gl BE fo@ AR £ nYor, AR A% A% AF A5 T8

i
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H] 28} A 31.00 + 12.43 9| A] 35.00 + 7.90 0.2 Z7}sle] A AX 2 g3 2 A=)

A5 9wl A fo 8 A0k Bg 5 g9

o A2 ROM Adduction #ke] ®3= 1 2k X =5 AA & 29.20

I+

16.49 o] 4 32.50 + 13.39 2 (p=0.104), 2 X} X Fol| = 32.22 + 12.78 oJ| 4] 35.56

I+

12.86 = (p=0.058), 3 2} ] B0l A13=30.00 + 12.99 o] A] 32.78 + 11.21 & (p=0.095), 4
2} A Jof| A4 = 31.25 + 11.88 ol 4 38.75 + 11.88 = (p=0.024)Z F7}sle] AA| A =
B B fold AR a9E wyoen, Ax A8 A} HF A8 FE

Hl 15} 29.20 + 16.49 | A 38.75 + 11.88 &= F7}sto] @A 3 X5 a3 %

P}

AA A7 P BFoA Folst A3E A 4 AAT (Appendix G FHF)
wela] gz 2387 25 X8 AE ROM Abduction 2 Adduction =4 3H<9]

W stel QolA Tl Felgo] 5]

52

o

Figure 12.-> ROM Abduction 2 Adduction o] o3+ A& A$ Zke] Bar graph &

Jehi

3k Table 9. ol A H.&= vle} o] 23] 7o) A 2] ROM Internal Rotation %} 2]
H3lE 1 2k X BolAE 38.00 + 20.84 °l A 47.70 £ 16.39 & (p=0.027), 2 =}
2] F ol A= 41.25 + 15.98 0| A 47.50 + 14.39 & (p=0.234), 3 2} X B0l A= 38.75 +
17.68 o] 4] 45.63 + 15.68 & (p=0.020), 4 2} 2] Z o] A= 41.00 + 14.32 9| 4] 47.00 +
1643 2 (p=0.033)= F 7}t A A5 3|FoA BT {9 X5 ads

BHPom X8 AZ A H= X8 T= v)wskH 38.00 + 20.84 oA 47.00 +
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) o 4] 2] ROM Internal Rotation 3] W 3t= 1 2} x| 5ol 4 &= 44.00 +
20.25 ol A] 52.00 + 17.51 & (p=0.054), 2 2} =] o] A= 33.89 + 13.64 ol| 4] 47.22 +
19.38 & (p=0.037), 3 X} X Hol A= 46.11 + 18.67 ol 4] 51.11 + 17.82 & (p=0.011), 4
2} 2] Bl A= 4250 + 15.58 ol 4] 51.88 + 17.31 & (p=0.043)% =7}3}o] A A X &

gpol A B fold Am adE wyoM, Ax AR A3 AT Aw FE

P}

H] 25} 44.00 + 20.25 0] 4] 51.88 + 17.31 2. & F7}3te] @A # X5 a3} 2
AA A5 Y BFoA Fogt A& &1d = ATh (Appendix H =)

wela] gz A48T 25 X8 2% ROM Internal Rotation =4 3k<] w3}

w3 Aol Ae] ROM  External Rotation #¢] W3le= 1 X
Z] F.ol A= 64.00 + 21.45 | A] 73.00 + 18.88 = (p=0.059), 2 %} X] H.ol A]+= 69.38 ¢
21.95 °]| A 76.88 + 20.86 = (p=0.048), 3 X} X E.o| A= 67.50 + 20.70 | A] 73.13 +
17.31 2 (p=0.026), 4 =} %] S0 4= 62.00 + 19.24 | ] 72.00 + 13.04 = (p=0.034) =
S7betel A A7 3ol B o3 A7 adE Belen, A7 AA A
HE X7 FE Bk 64.00 + 21.45 9|4 72.00 + 13.04 o2 F7}ste] ThAE

AA 7 G E AA A8 J BFel A fogh A 81E = AT

) Z 9l 4] 2] ROM External Rotation at2] W3+ 1 2} X5 oA+ 71.00

20.39 ol 4] 77.00 + 19.03 &2 (p=0.051), 2 A} *| 5.0l A &= 72.22 + 22.10 | 4] 85.56 +
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7.27 2 (p=0.037), 3 2} X 5.0 A &= 80.00 + 13.46 ol 4] 85.56 + 10.14 = (p=0.039), 4
2} 2] Fol A+ 81.88 + 11.63 | 4] 86.88 + 5.94 & (p=0.102) 2 Z7}3}o] A A&

gaol BT RO Am anE ngom, Ax AR A} AF Am T

=

Al AL SHE 71,00 + 20.39 ol 4] 86.88 + 5.94 0. & FUlste] ©AME A X8 & 2

A A w A BFolAM ol Ayvs FdE = AT (Appendix H =)

kA hxa AT 25 X5 2% ROM Internal Rotation 2 External

Figure 13.-> ROM Internal Rotation % External Rotation o] t 3+ A3 A% Zte] Bar

graph & eRA T
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Table 7. Change of ROM (FIx, Ext) of CG and EG before and after treatment

ROM Group Before After Difference p-value*
EG 1 12050+ 33.70  128.20+2957 7.70+11.43  0.062
2n 131.00+36.23  138.75+36.13  7.75%7.96 0.028
3 131.88+39.55  143.13+2951  11.25+10.26  0.017
F 4" 116.00+ 25.84  128.00+25.64  12.00+5.70  0.009
I>_< CG 1" 132.80+24.28  14150+2369 8.70+11.80  0.045
2n 12444+ 38.69  146.11+2485 21.67+17.85 0.007
3 148.89+ 2356  155.00 + 19.69  6.11+ 4.86 0.005

4" 151.25+23.72  163.13+16.68  11.88+9.23  0.024**

EG 1 41.50 + 10.81 47.50 £ 7.90 6.00 + 4.60 0.010**
2 43.13+9.98 49.38 + 6.23 6.25 + 6.94 0.038

3" 42.50 £ 7.07 50.00 + 7.56 7.50 + 2.67 0.010**

E 4" 48.00 + 8.37 55.00 * 6.12 7.00 + 2.74 0.038**
'>I'( CG 1¥ 45.00 + 16.16 54.00 + 13.08 9.00 + 7.75 0.005
2n 51.11 + 11.93 56.11 + 11.93 5.00  5.59 0.028

3™ 49.44 + 9.83 57.22 + 10.93 7.78 £ 3.63 0.006**
4" 53.75 + 10.61 61.88 + 10.33 8.13+ 1.88 0.003

* Paired T-test / ** Wilcoxon Signed Ranks Test
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Group
Hce
Hes

ROM_Ext4A,
ROM_Ext4B
ROM_Ext3a
ROM_Ext3B
ROM_Ext24,
ROM_Ext28
ROM_Ext1 A
ROM_Ext1B
ROM_Flexda,
ROM_Flex4B
ROM_Flex34
ROM_Flex38
ROM_Flex24,
ROM_Flex28
ROM_Flex1 &
ROM_Flex1B

200

1
[ ]
(=]

15077
507

_

(x3xd)wod

Error Bars: 95% ClI

Figure 11. Change of ROM (Flexion, Extension) before and after each treatment
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Table 8. Change of ROM (Abd, Add) of CG and EG before and after treatment

ROM Group Before After Difference p-value*
EG 1 100.50 + 30.41 108.00 + 30.11 7.50 £ 12.75 0.098**
2n 109.38 + 41.18 124.38 + 37.93 15.00 + 10.35  0.005
31 112.50 + 39.37 125.00 + 37.89 1250+ 10.35 0.011
A 4t 106.00 + 29.45 121.00 + 32.67 15.00+11.73  0.046
EB) CG 1% 120.00 + 49.10 139.50 + 41.80 1950+ 19.36 0.011
2" 122.78 + 40.01 141.11 + 36.81 18.33+20.62 0.028
3™ 139.78 + 36.99 145.00 + 35.97 5.22 +£12.62 0.250
4" 150.00 + 35.86 161.88 + 30.11 11.88+11.32 0.021
EG 1 31.00 + 12.43 34.00 + 13.08 3.00+£6.75 0.092**
2" 26.88 + 11.93 34.38 + 6.23 7.50 £ 7.56 0.048**
3" 29.38 + 7.29 36.25+ 6.94 6.88 £ 3.72 0.015**
A 4t 27.00+6.70 35.00 + 7.90 8.00 £ 4.47 0.039**
B CG 1 29.20 + 16.49 32.50 + 13.39 3.30 £ 6.06 0.104**
2" 32.22+12.78 35.56 + 12.86 3.33+4.33 0.058**
31 30.00 + 12.99 32.78+11.21 2.718 £ 441 0.095
4" 31.25+11.88 38.75+ 11.88 7.50 £ 5.35 0.024**

* Paired T-test / ** Wilcoxon Signed Ranks Test
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Group
Hce
Hee

ROM_Accl4.a,
ROM_Add4B
ROM_Adcl34
ROM_Add 3B
ROM_Adcl2a,
ROM_Add 2B
ROM_Adc A
ROM_Add1B
ROM_Abclda
ROM_Abd4B
ROM_Ahd3a
ROM_Abd3B
ROM_Abcl2a
ROM_&bd2B
ROM_abc1 A
ROM_&bd1B

2007

1
(=]
(=]

15077
507
0—

_

(PPY'PAYINOH

Error Bars: 95% CI

Figure 12. Change of ROM (Abduction, Adduction) before and after each treatment
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Table 9. Change of ROM (IntR, ExtR) of CG and EG before and after treatment

ROM Group Before After Difference p-value*
EG 1 38.00 + 20.84 47.70 £ 16.39 9.70+£ 10.21 0.027**
2" 41.25+ 15.98 47.50 + 14.39 6.25 + 13.56 0.234
31 38.75+ 17.68 45.63 + 15.68 6.88 £ 6.51 0.020
:] 4t 41.00 + 14.32 47.00 £ 16.43 6.00 + 4.18 0.033
E CG 1% 44.00 £ 20.25 52.00+ 1751 8.00 £ 15.67 0.054**
2" 33.89 + 13.64 47.22 + 19.38 13.33+16.01  0.037
el 46.11 + 18.67 51.11+17.82 5.00 +4.33 0.011**
4" 4250+ 1558  51.88+17.31  9.38+9.80 0.043**
EG 1% 64.00 + 21.45 73.00 £ 18.88 9.00 + 14.49 0.059**
2" 69.38 + 21.95 76.88 + 20.86 7.50 + 8.86 0.048
3" 67.50 = 20.70 73.13+17.31 5.63 +5.63 0.026
E 4" 62.00 + 19.24 72.00 + 13.04 10.00 = 7.07 0.034
L CG 1 71.00 + 20.39 77.00 + 19.03 6.00 + 8.43 0.051
2" 72.22 £ 22.10 85.56 £ 7.27 13.33+16.01 0.037
31 80.00 + 13.46 85.56 + 10.14 5.56 + 5.83 0.039**
4" 81.88 £ 11.63 86.88 £ 5.94 5.00 + 7.07 0.102**

* Paired T-test / ** Wilcoxon Signed Ranks Test
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Figure 13. Change of ROM (Int. Rotation, Ext. Rotation) before and after each treatment
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5.3.2.ROM X583 77| H|nL

Cohen's distance = (M2-M1) / V{(SD12 + SD 22) /2}

ROM Flexion
CG Cohen'sd = (163.13 - 132.8)/20.829556 = 1.46
EG Cohen'sd = (128 - 120.5) /29.942441 = 0.25

ROM Extension
CG Cohen'sd = (61.88 - 45)/13.561978 = 1.24
EG Cohen'sd = (55 - 41.5) /8.783806 = 1.54

ROM Abduction
CG Cohen'sd = (161.88 - 120)/40.727276 = 1.03
EG Cohen'sd = (121 - 100.5)/31.560236 = 0.65

ROM Adduction
CG Cohen'sd = (38.75 - 29.2) /14.371056 = 0.66
EG Cohen'sd = (35 - 31) /10.414291 = 0.38

ROM Internal Rotation
CG Cohen'sd = (51.88 - 44) /18.837444 = 0.42
EG Cohen'sd = (47 - 38) /18.765001 = 0.48

ROM External Rotation
CG Cohen'sd = (86.88 - 71)/15.017252 = 1.06

EG Cohen'sd = (72 - 64) /17.750269 = 0.45
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Hzwd Aol ROM o A5my A7]E ¥laLstr] #f38ke] Cohen's

distance = A} €3} t}. Flexion ¢ 74 -9- o] & 2] Cohen's distance 5=%] 7} 1.24 o] 31

A& 9] 7§ 1.54, Extension ©] 7% tlZ7-¢] Cohen's distance 5=%] 7} 1.03 ©] 1L
218 2] 749 0.65, Abduction & 74 -$ thZ-2] Cohen's distance <% 7} 0.66 ©] 2L
A& 7o) 7 -9-0.38, Adduction &) 7§ tZ-¢] Cohen's distance <+%] 7} 0.66 ©] 2L

Aol 4§ 038, Internal Rotation o] 4% w9 Cohen's distance
A7} 0.42 o] a1, A ¥ +2] 79 0.48, External Rotation 2] 7 -%- o Z=-2] Cohen's
distance X7} 1.06 ©]i, AT A9 045 =, Extention ¥} Internal
Rotation ol = Ao X aa¥7F o & A S =2 YEFY I, Flexion, Abduction,

Adduction, External Rotation ol| 5]+= | Z+9] X5 a3 7} ¢ 2 A o & e T

5.3.3. X 59 & ROM FA &3¢ 7+ v

ROM F & X 2 &7 = (4 3} X| & 3 ROM — 1 3} 3| 2 71 ROM)

HEz 2T ROM SAH S 53 59 S7F a9= vjws] 2 23
Table 10.91 A1 ¢} 7] Flexion & HZE 4 2} A8 3 U270 A+ 25.88 + 20.88,
Ao A= 14.00 + 10.84 ©] +4 A5 & A7t EF S M (p=0.269), 71T H] 3=

FAH 0.2 frel4 Qi Aol B 1o)X ekgkek

Extention & HZ 4 = X85 T XA+ 1813 +  17.31,
Ao = 9.00 £ 8.12 9 v XFE &I} HFEREE O (p=0.299), 7-3F W]l

F74 0% frel4 Qi Aol & wolX) ekgkek
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Abduction 2 HF 4 # A®5 T UExdAdAE= 3875 = 41.90,
28 tol A= 21.00 + 4.18 9] 74 AR A&7 YERE O W (p=0.373), 3F H W=

AR Fold Sl Afol 5 HolA| ST,

Adduction & HF 43} A8 & | Z ol A= 7.50 + 8.02, 2 & ol 4] = 6.00

+ 8.94 9] 74 ARF I} YR ™ (p=0.699), it Hul= FAH o2 o]/

Internal Rotation & ZHF 4 # X8 F ZxToAE 6.88 + 12.80,
Ao A= 11.00 + 14.31 ] 4 X5 & 37t EFRE S (p=0.599), w7t H] =

A= ol e Afol 5 HolA| kT,

External Rotation & X%+ 4 2} A5 & FxToAE= 1313 + 13.87,
Ao A= 17.00 + 10.37 9] 74 A 5437t YEFRES. ™ (p=0.603), 73t ¥ nl=

FAIH o fol & ZFol & Kol eFSktt. (Appendix | %)

Figure 14,15.> Z}Z} %] 7.9 w}2} ROM ¥ 3} 2] Bar 22| >~ ¢} Boxplot £ YEFHA T,
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Table 10. The Comparison of Cumulative Effect on ROM between CG and EG

ROM EG CG p-value*
Flexion 14.00 + 10.84 25.88 + 20.88 0.269
Extension 9.00+8.12 18.13+17.31 0.299
Abduction 21.00+4.18 38.75+ 41.90 0.373
Adduction 6.00 + 8.94 7.50 + 8.02 0.699
Internal Rotation 11.00 + 14.31 6.88 + 12.80 0.599
External Rotation 17.00 + 10.37 13.13 + 13.87 0.603
* Independent Samples Test
Group
w00 Bec

60.00-7]

ROM Treatment Effect

FL4_1Diff  ExX4_10iff AB4_1Diff AD4_1Diff IR4_1Diff ER4_1Diff

Error Bars: 95% CI

Figure 14. Cumulative Effect on ROM
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-204
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AT PHINOY
HaT pe IO

HOT POVIND Y-

Figure 15. Boxplot of Cumulative Effect on ROM

5.3.4.Z} 73t ROM F+3 X 5 & H| 1L

4 2} A 2% ROM — 1 =} X =721 ROM
ROM 24 2] &8 (%) = x 100

v o) 74 A58 2ol S Ay FAA A= Table 11.°]
etk dzaa 28] 74 58S Hadk A3 Flexion 2 4 2 2| &
ol thZatoll A= 20.96 + 18.27 (%) A & ol A+ 16.70 £ 19.26 (%) (p=0.697)=

S 2o] & wol 7 L3k},

Extention = 4 =} X5 o OlxwoAE 6949 + 9274 (%)

218 ol A = 21.65 + 22.61 (%) (p=0.200) 2 & 3F x}o] = H.o] % gk},
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A

49

49

Abduction = 4 =2 A5 Fo dxToA= 6564 = 11967 (%)

o 3= 22.33 £ 7.70 (%) (p=0.444) 2 & 3t 2}0] & H.o| 7] k).

Adduction = 4 = A= Fo dxToA= 80.63 = 170.64 (%)

ol A= 22.86 + 35.17 (%) (p=0.883) & & 3F x}o] = K. o] % &gk},

Internal Rotation = 4 2} X85 $o] thxToM+= 31.13 + 52.46 (%)

o] A1 = 65.00 + 97.97 (%) (p=0.429) & & 3+ x}o]| = H o]zl ek},

External Rotation = 4 *} X & 5o tZzol+ 2239 + 2560 (%)

o A= 34.05 + 2597 (%) (p=0.443)= &3+ 2o]= Ho| ot

(Appendix J F+=x2)

Figure 16,17.= Ztz} ROM ¢ 7+ X 5&°] tid Bar L)X} Boxplot =

Jehdi,
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Table 11. Comparison of Cumulative Treatment Rate on ROM between CG and EG

ROM EG (%) CG (%) p-value*
Flexion 16.70 £ 19.26 20.96 + 18.27 0.697
Extension 21.65+ 22.61 69.49 + 92.74 0.200
Abduction 22.33+7.70 65.64 + 119.67 0.444
Adduction 22.86 + 35.17 80.63 + 170.64 0.883**
Internal Rotation 65.00 + 97.97 31.13 + 52.46 0.429
External Rotation 34.05 + 25.97 22.39 £ 25.60 0.443

* Independent Samples Test / **Mann-Whitney Test

Group

[ Jale]
250.00 e

200.00]

150.00

100.007]

ROM Treatment Rate (%)

50.00-

0.00-
FL4_1Rate E¥4_1Rate AB4_1Rate AD4_1Rate IR4_1Rate ER4_1Rate

Error Bars: 95% CI

Figure 16. Cumulative Treatment Rate on ROM
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Croup
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YT 140 Y
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AEY T PEVING Y]
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Figure 17. Boxplot of Cumulative Treatment Rate on ROM

5.35. ROM 9] W23 EAHEA

>
ki
r>~1

1 &k 2 2 3 A 4 Ao HYHES Fsle] ROM & Wsle] gt
HHE=ARAR (GLM  Repeated  Measures)S =33kt tpHEE

A7 (Multivariate Tests) 2 3}-o] A Wilks’ Lambda 2] WH & A}-8-3} 1t

ROM Flexion 2] 7% Treatment o wz} w9 <3 Zo]& Mt}
(p=0.045). 3}A| R} Treatment*Group | AFa (W E4-§ &) Folgt 2o &5
Holx] eFkth(p=0.449). ©]+= wf A7l wet ROM Flexion ©] +9stAl
WalstA| gk, ZF 159 ROM Flexion ¢ W3l A2 22 sjgoz F71Es

of | g},
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I o 4 7kl Aol d=A] JHA|ZE & 3 (Between-Subjects Effect) S
T3 AR A7 p=008 0= 2 /He 1EZ Fost
zto]7F gitt. Figure 18. & KW A3 o] 2ol we} ROM Flexion o] A3 -}
ol A B Frbst gk BAHOR Fog 2polvt YlES & T
(Appendix K 3+x)

Estimated Marginal Means of MEASURE_1

GCroup

—CG
—EC

170
160-]
150
140}
130 e

1204

1104

Estimated Marginal Means

Treatment

Figure 18. GLM Repeated Measures on ROM Flexion for Treatments
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ROM Extension ¢ 7-%- Treatment o] wa} vj9- 53 xo]E& Bt}
(p=0.040). &} A3t Treatment*Group ¢ A A} (2§ FI)S F2olg o] =
Holx| ¢FdthH(p=0.788). ©]+= v Aol ulz} ROM ©] F-2|3tA WalatA] gt z+

T15-2] ROM Extension 2] W3+ A2 78 el o 72 Z7}3+S o wn| st}

I g I1E 3Fe] ZFolzt A=A AR &3 (Between-Subjects Effect) S
AAshe Fis B A 29 1A 23 p=0354 0= 2 4] 1w o
Z}o] 7} §lth. Figure 19. < 2 213l o] 13 o w2} ROM Extension ©] 2 3 < ¥}
oA B Srbeb Rk SAA R Fofgh Aot gleS & ¢ Utk
(Appendix K %)

Estimated Marginal Means of MEASURE_1

Croup

—CC
—EG

637

60

539

504

Estimated Marginal Means

45

404

Treatment

Figure 19. GLM Repeated Measures on ROM Extension for Treatments
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ROM Abduction 2] 7-¢- Treatment o uwlg} w9 F2]3F x}o]E H T}
(p=0.021). 3}# "t Treatment*Group ¢ 2 & (&2 TS F23 Aol =
HolA] eFATH(p=0.924). o]+= vl A& we}k ROM o] F-o]stA Wbt Rk, 2t

159 ROM Abduction ¢] ¥ 3l= A2 7+& gigl o 2 Z7}3hS o wm] 3},

I o 4 7kl Aol d=A] JHA|ZE & 3 (Between-Subjects Effect) S
AAshs Fis BW A 23 A2 p=0139 0= 2 7He] w3 ot
2ol 7F gtk Figure 20. & X A& o] X s Hof u}2} ROM Abduction ©] 4 3 -2}
oA B Srbeb Rk SAA R Fofgh Aot gleS & ¢ Utk

(Appendix K %)
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Figure 20. GLM Repeated Measures on ROM Abduction for Treatments
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(p=0.039). 3} ARt Treatment*Group ] AT (WS 4G G2 Folgh Aol &
Kol eFetth(p=0.102). o] Wl 23| w&} ROM Adduction ©] #2]3}HA
HsbshARE, ZF Z14559] ROM Adduction ©f Wsh= A& 22 o= S7H3hE

o m g},

I Y 1 ZFY] Zpolrt A=A MAIZE & H(Between-Subjects Effect)E
A= Fie B WA 5 A A3 p=0749 o2 2 7)) 253t 1ol %
ZFo] 7} g1tk Figure 21. & B A3 o] 18] o w2} ROM Adduction o] A 3l 3}
ol 5 S7kek E3 SAH R 73t Aol7t flas & o 9l

(Appendix K %)
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Figure 21. GLM Repeated Measures on ROM Adduction for Treatments
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ROM Internal Rotation ¢ 74-%- Treatment °l wz} fF2lst 2fol7F gt}

2§ EIE Fol T Aol S

fol
|

(p=0.184). 1] 3L Treatment*Group 2] 23} & I}H(al
K o] x| eFeth(p=0.233). o] v AH| ulg} z} 1F°] ROM Extension ] ¥ 3}

Az e ddow $7he ofn g,

I g I1E 3Fe] ZFolzt A=A AR &3 (Between-Subjects Effect) S
AR Fis A A a9 A4 p=0567 22 2 /MY 1FTF Fol s
Zkel 7k ¢leh. Figure 22. & R A o] z1a) ol w2} ROM Extension ©] 2 &< 2}
oA FAA o2 793 ZFol 7} flaa & 5+ At (Appendix K 3+32)
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Figure 22. GLM Repeated Measures on ROM Internal Rotation for Treatments
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Hel

i

o

ROM External Rotation €] 7 9~ Treatment o] &} v $- -§2] 3k 2}0]

e fol

b el

r
mlru

(p=0.025). &}A] 9} Treatment*Group o] 2 & IS 28 &
Ho]%| eFokth(p=0.269). o= Wl A 3lo| wel ROM ©] 2|5t A WalslA gk, 7}

T15-2] ROM Extension 2] W3+ A2 78 el o 72 Z7}3+S o wn| st}

I o 4 7kl Aol d=A] JHA|ZE & 3 (Between-Subjects Effect) S
AAshe Fis B WA 23 A A3 p=0.024 0= 2 4] w3 o
2ol 7F AT}, Figure 23. & X A3 o] )€ o] we} ROM Extension ©] A 3 -2}
oA B Srbeb Rk SAA R Fofgh Aot deS & ¢ Utk

(Appendix K %)
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Figure 23. GLM Repeated Measures on ROM External Rotation for Treatments
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5.4. 273 AFe] SPADI B L

5.4.1 &3 A9 SPADI X EA4F v|1L

Table 12.9F #o] 1 = X5 HA =A3 SPADI-P 7AAF A3} 3 ito]

) 0] 6.08 + 2.06 ©] 3L, 4 2} X & $ 743+ SPADI-P k2 1.20 + 0.99 = 4.88 +

ol

1.88 9] Ws}2 M th(p=0.004). 23> SPADI-P 7} 2] 571 6.60 + 1.50 ol A] 4 2
A 55224+ 1.82 7 436 + 1.75 9] W3}S WS th(p=0.000). Tl o] A3 K )

P B WEkE HAARE S O B o3 e A

SPADI-D A A3} 192k A5 Hato] tixare] 4.14 + 2,60 o] i, 4 =
A & 3 573 SPADI-D 752 0.98 + 1.17 & 3.16 + 2.07 ¢] WM 3}= H 3t} (p=0.036).

A& & SPADI-D 7} X574 4.18 + 225 ol A 4 2} X 5% 1.35 + 0.93 = 2.83 +

203 ¢ W3lE HYrH(p=0.005). hFto] ATt °oFF ¢ e HIE

o
lo
wn
0
>
9
o
i}
o
o
=)

X

i
e

il
i
o
T
o

Figure 24.%= 2} 7} X &4

Table 12. Change of SPADI before and after treatment

Group Before After Difference p-value*

EG 6.60+150 224+182 436175 0.000
SPADI-P

CG 6.08 £ 2.06 120+ 099 4.88+1.88 0.004

EG 4,18 £ 2.25 135+ 093 2.83+2.03 0.005
SPADI-D

CG 414+260 098+1.17 3.16+2.07 0.036

* Paired T-test
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Group

Wcc
10+ WEG

SPADI

SPADI_PA SPADI_DB SPADI_DA
Error Bars: 95% Cl

Figure 24. Change of SPADI before and after treatment
5.4.2 SPADI X85 &7}e| 7 H| L
SPADI */ 2 & 7} = (1 #}*/ Z %/ SPADI — 4 =} %] Z-7 SPADI)

Table 13.3} #o] 1 2 A& 4 2 AEF 54T SPADI-P 9
Z}o] (Treatment Effect)= tT]Z=w-©] 4.88 + 1.88, 2§71 0] 4.36 + 1.75 = A & 7ol 4]

o 2 87 AL o] = 2] 3 Aol & H.RITH(p=0.632).

SPADI-D ¢ %= txa0] 3.16 + 2.07 |31, A& T+L 283 + 2.03 o=

)

zze] AYTHL O U BE ME BAAW F 1F 3 FAF Aol

$LtH(p=0.783). (Appendix L, M 3 %)
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Figure 25. ¢} Figure 26.> Z+7z} SPADI ¢ X g &3} th3k Bar 28 =9}

Boxplot & YEFA T

Table 13. Comparison of Treatment Effect on SPADI between CG and EG

Treatment EG CG p-value*
SPADI-P 436 +1.75 4.88 + 1.88 0.632
SPADI-D 2.83+2.03 3.16 £ 2.07 0.783

*Independent T-test

Group

Wcc
Bec

6.004

SPADI

SPADI_Pdiff SPADI_Ddiff
Error Bars: 95% CI

Figure 25. Comparison of Treatment Effect on SPADI between CG and EG
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Figure 26. Boxplot of Treatment Effect on SPADI

5.4.3 SPADI X5 &9 77 H]

SPADI X & () =  47F A1 55 SPADI -1} x| 241 SPADI Y 100

Table 14.9} #o] 1 2 X5} 4 2 A=5F FAHg SPADI-P 9
2] & &-(Treatment Rate)< thto] 80.48 + 14.01%, A &+*o] 67.51 + 26.38% %

Ao A o 2 W37t AL o] = 9] 3k 2Fo] & K91 Th(p=0.267).

jm

SPADI-D 9] 7%= tx0] 78.14 + 15.56%°] 3L, A& 7S 61.31 + 19.19%C. =

>,

dol dxTurt okt o we waE ngAw T OF 1 Fo@ dolt

S tH(p=0.124). (Appendix N 3 32)
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Figure 27.3} Figure 28.-> Z}7} SPADI ¢ X &gl o3l Bar 2=} Boxplot =

Yebd,

Table 14. Treatment Rate of SPADI between CG and EG

Treatment EG (%) CG(%) p-value*
SPADI-P 67.51 + 26.38 80.48 + 14.01 0.267
SPADI-D 61.31+19.19 78.14 + 15.56 0.124

*Independent T-test

Croup
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120.00+ BEG

100.00+

80.00+

60.00

SPADI - Treatment Rate (%)

40.00

20,00

0.00-

SPADI_Prate SPADI_Drate
Error Bars: 95% CI

Figure 27. Comparison of Treatment Rate on SPADI between CG and EG
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Figure 28. Boxplot of Treatment Rate on SPADI
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VI. CONCLUSIONS
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APPENDICES
Informed Consent Form

You are invited to participate in a research study about “Combined Effect of Traditional
Acupuncture and Master Tung's acupuncture with Movement Therapy on the Treatment of
Shoulder Pain”.

Total goal of this research study is to compare combined effect of Traditional Acupuncture
and Master Tung's acupuncture with movement therapy on the treatment of shoulder pain.

The study design is that the patients with shoulder pain mainly, in both Control Group
and Experimental Group will receive Common (Body, Traditional) acupuncture treatment
on the shoulder. After that, participants in Experimental Group will receive Master
Tung's acupuncture on the shoulder respectively. The treatment will be total 4 times, once
a week in 4 weeks.

This study is being conducted by Jung Eun Seo, L.Ac.

Your participation in this research is entirely voluntary. It is your choice whether to
participate or not. Whether you choose to participate or not, all the services you receive at
this clinic will continue and nothing will change. If you choose not to participate in this
research project, you will be offered the treatment that is routinely offered in this clinic.
You may change your mind later and stop participating even if you agreed earlier.

Participating in this study may not benefit you directly, but it will help to enrich the
knowledge on Acupuncture and Asian Medicine.

By Participating in this research it is possible that you will be at greater risk than
you would otherwise be. There is, for example, a risk that your condition will not get
better and that the new medicine or treatment doesn’t work even as well as the old one. If,
however, the medicine or treatment is not working, we will give the medication or
treatment routinely offered to make you more comfortable. While the possibility of this
happening is very low, you should still be aware of the possibility.
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The information you will share with us if you participate in this study will be kept
completely confidential to the full extent of the law. The information that we collect
from this research project will be kept confidential. Information about you that will be
collected during the research will not put away and no-one but the researchers will be
able to see it. Any information about you will have a number on it instead of your name.
Only the researchers will know what your number is and we will lock that information up
with a lock and key. It will not be shared with or given to anyone except Jung Eun Seo,
L.Ac.

If you have any questions about this study, please contact Jung Eun Seo, L.Ac. at 1-
323-447-8490 and jungeunl025@gmail.com .If you have any questions or concerns
regarding your rights as a subject in this study, you may contact Dr. Edwin Follick. Chair
of the South Baylo University. Institutional Review Board (IRB) at 7145336077.

YOU WILL BE GIVEN A COPY OF THIS FORM WHETHER OR NOT YOU
AGREE TO PARTICIPATE.
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Certificate of Consent:

| have read the foregoing information, or it has been read to me. | have had the
opportunity to ask questions about it and any questions that | have asked have been
answered to my satisfaction. | consent voluntarily to participate as a participant in this
research.

Name of Participant (Print) Name of Witness (Print)
Signature of Participant Signature of Witness
Date: Day/Month/Year Date: Day/Month/Year
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Statement by the researcher/person taking consent:

| have accurately explained the information sheet to the potential participant. | confirm
that the participant was given an opportunity to ask questions about the study, and all the
questions asked by the participant have been answered correctly and to the best of my
ability. 1 confirm that the individual has not been coerced into giving consent, and the
consent has been given freely and voluntarily.

A copy of this ICF has been provided to the participant

Print Name Researcher (Print)

Signature of Researcher

Date: Day/Month/Year
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Name: Age: M/F
File#:

Date:

Shoulder Pain and Disability Index (SPADI)
Please place a mark on the line that best represents your experience during the last week
attributable to your shoulder problem.

Pain Scale
How severe is your pain?

Circle the number that best describes your pain where: 0 = no pain and 10 = the worst
pain imaginable.

At its worst? 0/1,2|3|4|5|6|7[8]9]10
When lying on the involved side? 0(1(2|3/4(5|6|7|8]9]10
Reaching for something on a high shelf? 0(1(2|3|4(5|6|7|8]9]10
Touching the back of your neck? 0(1(2|3|4(5|6|7|8]9]10
Pushing with the involved arm? 01,234 |5]6|7|8]9/10
Disability Scale

How much difficulty do you have?

Circle the number that best describes your experience where: 0 = no difficulty and 10 =

so difficult it requires help.

Washing your hair? 01|23 |4(5/6]7|8|9/|10
Washing your back? 0|1(2|3(4|5|6|7|8]9]|10
Putting on an undershirt or jumper? 0|1(2|3(4|5|6|7|8|9]|10
Putting on a shirt but buttons down the front? 0|1|23|4(5|/6]7|8|9/|10
Putting on your pants? 0111234 |5|6|7]8]9]10
Placing an object on a high shelf? 0|1(2|3(4|5|6|7|8|9]|10
Carrying a heavy object of 10 pounds? 01|23 |4(5|6]7|8|9/10
Removing something from your back pocket? 0|1(2|3(4|5|6|7|8|9)|10
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Tests of Normality

Appendix A

44 14

|[Kolmogorov-Smirnov? Shapiro-Wilk
Group  |Statistic df Sig. Statistic df Sig.
\VAS1B CG 200 10 200 .907 10 258
EG 166 10 200" 915 10 321
[ROM Flex1B CG 246 10 .088 925 10 .398
EG 172 10 200" 971 10 .902
[ROM Ext1B  CG 232 10 136 929 10 440
EG 184 10 2007 931 10 458
[RoM_AbdiB CG 220 10 .186 916 10 324
EG 199 10 2007 .880 10 1130
[RoM_Add1B CG 192 10 2007 927 10 419
EG 174 10 2007 942 10 578
[ROM_IntR1B  CG 217 10 2007 910 10 284
EG 165 10 2007 924 10 .390
|rRoM _ExtR1B CG 180 10 2007 871 10 104
EG 187 10 200" .894 10 1187
SPADI_PB CG 229 10 145 .866 10 .090
EG 194 10 200" 916 10 327
SPADI_DB CG 151 10 200 926 10 406
EG 156 10 200" 916 10 322

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Independent Samples T-Test

Group Statistics

Group N Mean Std. Deviation  [Std. Error Mean
\VAS1B CG 10 5.000 1.4142 4472
EG 10 5.600 2.1705 .6864
|IROM _Flex1B CG 10 132.80 24.280 7.678
EG 10 120.50 33.702 10.658
|IROM_Ext1B  CG 10 45.00 16.159 5.110
EG 10 41.50 10.814 3.420
|ROM_AbdiB CG 10 120.00 49.103 15.528
EG 10 100.50 30.409 0.616
|ROM_AddiB CG 10 28.70 17.359 5.489
EG 10 31.00 12.428 3.930
|ROM_IntR1B  CG 10 44.00 20.248 6.403
EG 10 38.00 20.843 6.591
|IROM_ExtR1B CG 10 71.00 20.385 6.446
EG 10 64.00 21.448 6.782
SPADI_PB CG 10 5.460 2.2431 .7093
EG 10 6.680 2.6029 .8231
SPADI_DB CG 10 3.53750 2.636582 .833760
EG 10 4.53750 2.826616 .893854
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Independent Samples Test

|Levene's Test for Equality of
\Variances t-test for Equality of Means
Sig.
(2-
|IF Sig. t df tailed)
VAS1B Equal variances assumed }3.200 .090 -.732 18 473
Equal variances not
assumed -.732 15.475 475
|ROM_Flex1B Equal variances assumed |.716 409 .936 18 .361
Equal variances not 936 16.360 363
assumed
|ROM_Ext1B Equal variances assumed ]1.841 192 .569 18 .576
Equal variances not 569 15715 577
assumed
|ROM_Abd1B Equal variances assumed ]2.499 131 1.068 18 .300
Equal variances not 1068 15018 303
assumed
|ROM_Add1B Equal variances assumed |]2.487 132 -.341 18 737
Equal variances not 341 16.306 738
assumed
|JROM_IntR1B Equal variances assumed ].030 .866 .653 18 .522
Equal variances not 653 17985 529
assumed
|ROM_ExtR1B Equal variances assumed ].001 972 .748 18 .464
Equal variances not 748 17954 464
assumed
SPADI_PB Equal variances assumed ].003 .954 -1.123 18 .276
Equal variances not 1123 17 616 977
assumed
SPADI_DB  Equal variances assumed }.051 .823 -.818 18 424
Equal variances not _ 818 17914 e
assumed

Independent Samples Test

Jt-test for Equality of Means
95% Confidence Interval of the
Mean Std. Error Difference
Difference Difference Lower Upper
\VAS1B Equal variances assumed |-.6000 .8192 -2.3211 1.1211
Equal variances not 6000 8192 12,3415 1.1415
assumed
|ROM_Flex1B Equal variances assumed  }12.300 13.135 -15.296 39.896
Equal variances not 12.300 13.135 115,496 40.096
assumed
|ROM_Ext1B  Equal variances assumed  }3.500 6.149 -9.418 16.418
Equal variances not 3,500 6.149 9.554 16.554
assumed
|ROM_Abd1B Equal variances assumed ]19.500 18.264 -18.872 57.872
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Equal variances not 19.500 18.264 119,425 58.425
assumed
|[ROM_Addi1B Equal variances assumed }-2.300 6.751 -16.484 11.884
Equal variances not 12.300 6.751 116590 11.990
assumed
|ROM_INtR1B Equal variances assumed 16.000 9.189 -13.306 25.306
Equal variances not ls.000 9.189 113.307 25,307
assumed
|[ROM_ExtR1B Equal variances assumed  [7.000 9.357 -12.659 26.659
Equal variances not 7.000 0.357 112,662 26.662
assumed
SPADI_PB Equal variances assumed  }-1.2200 1.0866 -3.5028 1.0628
Equal variances not 11.2200 1.0866 13,5064 1.0664
assumed
SPADI_DB  Equal variances assumed |-1.000000 1.222347 -3.568056 1.568056
Equal variances not 11.000000  [1.222347 13568945 (1568945
assumed
Appendix B
VASE] vl 3] X575 2ol &k 4
Tests of Normality
Kolmogorov-Smirnov® Shapiro-Wilk
Group  [Statistic df Sig. Statistic df Sig.
VAS1 1diff CG .262 8 112 .916 8 .397
EG 231 5 200" .881 5 .314
VAS2_2diff CG 391 8 .001 .641 8 .000
EG 231 5 200" 881 5 314
VAS3 3diff CG .375 8 .001 732 8 .005
EG 287 5 200" 914 5 490
VAS4 4diff CG .287 8 .052 .882 8 .195
EG .300 5 161 .883 5 .325

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Paired T-Test (.57 )
Paired Samples Statistics
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Group [Mean N Std. Deviation  |Std. Error Mean
CG Pairl VAS1B [5.000 10 1.4142 4472
VAS1IA ]3.300 10 1.5846 5011
Pair2 VAS2B [3.33 9 1.323 441
VAS2A |1.78 9 1.202 401
Pair3 VAS3B |2.22 9 1.563 521
VAS3A |1.22 9 1.481 494
Pair4 VAS4B |[1.88 8 1.126 .398
VAS4A ]81 8 .998 .353
IEG Pairl VASIB [5.600 10 2.1705 .6864
VAS1A [3.400 10 1.6465 5207
Pair2 VAS2B |[3.75 3 2.121 .750




VAS2A ]1.81 8 1.252 443
Pair3 VAS3B [3.25 8 1.773 .627
VAS3A ]1.69 8 1.163 411
Pair4 VAS4B [1.80 5 .837 374
VAS4A 180 5 1.304 .583

Paired Samples Test

|Paired Differences
95% Confidence
Interval of the
Difference
Group |[Mean Std. Deviation  [Std. Error Mean [Lower
CG Pairl VASIB - VAS1A |1.7000 .9189 .2906 1.0426
Pair2 VAS2B - VAS2A |1.556 726 242 .997
Pair3  VAS3B - VAS3A ]1.000 .500 167 .616
Pair4  VAS4B - VAS4A |1.063 .678 .240 496
IEG Pairl VASIB - VAS1A |2.2000 1.7512 .5538 9473
Pair2 VAS2B - VAS2A ]1.938 1.374 486 789
Pair3  VAS3B - VAS3A ]1.563 1.450 513 .350
Pair4  VAS4B - VAS4A [1.000 707 316 122
Paired Samples Test
|Paired Differences
95% Confidence Interval
of the Difference
Group JUpper t df Sig. (2-tailed)
CG Pairl VASIB-VASIA [2.3574 5.850 9 .000
Pair2 VAS2B - VAS2A |2.114 6.424 8 .000
Pair3 VAS3B-VAS3A ]1.384 6.000 8 .000
Pair4 VAS4B - VAS4A ]1.629 4.432 7 .003
IEG Pairl VASIB-VASIA [3.4527 3.973 9 .003
Pair2 VAS2B - VAS2A ]3.086 3.988 7 .005
Pair3 VAS3B-VAS3A [2.775 3.048 7 .019
Pair4 VAS4B -VAS4A ]1.878 3.162 4 .034

Wilcoxon Signed Ranks Test

Test Statistics®
Group VASIA - VAS1B|VAS2A - VAS2B|VAS3A - VAS3B|VAS4A - VASAB
CG Z -2.825" -2.724" -2.714° -2.414"

Asymp. Sig. (2-tailed) ].005 .006 .007 .016
[EG z -2.636" -2.388° -2.226" -1.890°

Asymp. Sig. (2-tailed) ].008 .017 .026 .059
a. Wilcoxon Signed Ranks Test
b. Based on positive ranks.

Appendix C
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Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Group [Statistic  [df ISig. Statistic |df Isig.
VASL 1diff CG .262 8 112 .916 8 .397
EG 231 5 200 .881 5 .314
VASL 2diff CG 241 8 192 .867 8 .140
EG 231 5 200" .943 5 .685
VAS1_3diff CG .255 8 .133 .882 8 .197
EG .245 5 200" .951 5 747
VAS1_4diff CG 273 8 .080 .843 8 .080
EG .220 5 200" .956 5 777
Independent Samples T-Test
Group Statistics
Group N Mean Std. Deviation  [Std. Error Mean
VASL 1diff CG 10 1.7000 .91894 .29059
EG 10 2.2000 1.75119 .55377
VASL 2diff CG 9 3.2222 1.48137 49379
EG 3 4.3125 2.12027 .74963
VASL 3diff CG 9 3.7778 2.10819 .70273
EG 8 4.4375 2.29031 .80975
VASL 4diff CG 8 4.3125 1.75128 .61917
EG |5 4.6000 2.96648 1.32665

Independent Samples Test

|Levene's Test for Equality of t-test for Equality of
\Variances Means
IF Sig. t df
\VAS1 1diff Equal variances assumed 567 461 -.800 18
Equal variances not assumed -.800 13.607
\VAS1_2diff Equal variances assumed .887 .361 -1.241 15
Equal variances not assumed -1.215 12.357
\VAS1_3diff Equal variances assumed .012 913 -.619 15
Equal variances not assumed -.615 14.378
\VAS1_4diff Equal variances assumed .647 438 -.222 11
Equal variances not assumed -.196 5.776
Independent Samples Test
Jt-test for Equality of Means
95% Confidence
Interval of the
Std. Error Difference
Sig. (2-tailed) |Mean Difference[Difference Lower
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\VAS1_1diff Equal variances assumed 434 -.50000 .62539 -1.81389
Equal variances not assumed].438 -.50000 .62539 -1.84497
VAS1 2diff Equal variances assumed 234 -1.09028 87845 -2.96266
Equal variances not assumed].247 -1.09028 .89765 -3.03983
\VAS1 3diff Equal variances assumed 546 -.65972 1.06661 -2.93314
Equal variances not assumed].548 -.65972 1.07216 -2.95361
VAS1 4diff Equal variances assumed .828 -.28750 1.29395 -3.13546
Equal variances not assumed].851 -.28750 1.46403 -3.90382

Independent Samples Test

|t—test for Equality of Means

95% Confidence Interval of the
|Difference
|Upper
VASL 1diff Equal variances assumed 81389
Equal variances not assumed .84497
\VVASL 2diff Equal variances assumed .78210
Equal variances not assumed .85928
\VAS1 3diff Equal variances assumed 1.61370
Equal variances not assumed 1.63416
VASL Adiff Equal variances assumed 2.56046
Equal variances not assumed 3.32882
Mann-Whitney Test
Ranks
Group N Mean Rank  |Sum of Ranks
VASL 1diff CG 10 9.90 99.00
EG 10 11.10 111.00
Total 20
VASL 2diff CG 9 7.72 69.50
EG 8 10.44 83.50
Total 17
VAS1 3diff CG 9 8.11 73.00
EG 3 10.00 80.00
Total 17
VASL 4diff CG 3 6.56 52.50
EG 5 7.70 38.50
Total 13
Test Statistics®
| VAS1 1diff [VASL 2diff [VAS1 3diff [VAS1 4diff
[Mann-Whitney U 44.000 24.500 28.000 16.500
\Wilcoxon W 99.000 69.500 73.000 52.500
Z - 471 -1.118 -.783 -.519
Asymp. Sig. (2-tailed) .638 .263 434 .604
[Exact Sig. [2*(1-tailed Sig.)] |.684 277° 481° 622°

a. Grouping Variable: Group
b. Not corrected for ties.
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Appendix D

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Group  [Statistic df Sig. Statistic df Sig.
VAS1 rate CG 144 8 200" .932 8 .536
EG .249 5 200" .874 5 .283
VAS2_rate CG .184 8 200" .961 8 .815
EG 197 5 200" .953 5 .756
VAS3_rate  CG 201 8 2007 884 8 207
EG 315 5 117 .784 5 .060
VAS4 rate  CG .282 8 .060 .804 8 .031
EG .378 5 .019 .644 5 .002

Independent Samples T-Test

Group Statistics

Group N Mean Std. Deviation  [Std. Error Mean
VASL rate CG 10 35.9524 20.30692 6.42161

EG 10 39.1905 30.76525 9.72883
VAS2_rate CG 9 65.3175 23.50701 7.83567

EG I8 67.4033 22.95530 8.11592
\VAS3 rate CG |9 74.7090 29.91337 9.97112

EG 8 67.8125 30.80577 10.89148
VAS4 rate CG |8 84.4643 19.90411 7.03716

EG 5 77.1429 43.56557 19.48312

Independent Samples Test

[Levene's Test for Equality of t-test for Equality of
\Variances Means
IF Sig. t df
\VASL rate Equal variances assumed 469 .502 -.278 18
Equal variances not assumed -.278 15.591
\VAS2_rate  Equal variances assumed 222 .644 -.185 15
Equal variances not assumed -.185 14.845
\VAS3 rate  Equal variances assumed 173 .683 468 15
Equal variances not assumed 467 14.648
\VAS4 rate  Equal variances assumed 2.121 .173 418 11
Equal variances not assumed .353 5.063
Independent Samples Test
Jt-test for Equality of Means
95% Confidence
Std. Error Interval of the
Sig. (2-tailed) |Mean Difference [Difference Difference
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Lower
\VASL rate Equal variances assumed .784 -3.23810 11.65706 -27.72868
Equal variances not assumed |.785 -3.23810 11.65706 -28.00274
VAS2 rate  Equal variances assumed .856 -2.08581 11.29804 -26.16701
Equal variances not assumed |.856 -2.08581 11.28122 -26.15298
VAS3 rate  Equal variances assumed .647 6.89649 14.73923 -24.51944
Equal variances not assumed [.647 6.89649 14.76644 -24.64348
VAS4 rate  Equal variances assumed .684 7.32143 17.49972 -31.19519
Equal variances not assumed |.738 7.32143 20.71506 -45.73111
Independent Samples Test
Jt-test for Equality of Means
95% Confidence Interval of the
[Difference
|Upper
\VAS1 rate Equal variances assumed 21.25249
Equal variances not assumed 21.52655
VAS2_rate Equal variances assumed 21.99538
Equal variances not assumed 21.98135
VAS3 rate Equal variances assumed 38.31243
Equal variances not assumed 38.43646
\VAS4 _rate Equal variances assumed 45.83805
Equal variances not assumed 60.37397
Mann-Whitney Test
Test Statistics®
| VAS1 rate |VAS2 rate |[VAS3 rate |VAS4 rate
Mann-Whitney U 47.500 34.500 30.000 18.500
\Wilcoxon W 102.500 79.500 66.000 54.500
Z -.189 -.145 -.586 -.239
Asymp. Sig. (2-tailed) .850 .885 .558 811
Exact Sig. [2*(1-tailed Sig.)] |.853° .888° .606° .833°
a. Grouping Variable: Group
b. Not corrected for ties.
Appendix E
General Linear Model
Multivariate Tests®
|Effect \Value F Hypothesis df [Error df  [Sig.
Treatment Pillai's Trace b
.824 0.386 4.000 8.000 .004
Wilks' Lambda 176 0.386°  |4.000 8.000 .004
Hotelling's Trace ~ |4.693 0.386" 4.000 8.000 .004
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Roy's Largest Root  J4.693 0.386" 4.000 8.000 .004
Treatment * Group Pillai's Trace b
222 572 4.000 8.000 .691
Wilks' Lambda 778 572° 4.000 8.000 .691
Hotelling's Trace .286 572° 4.000 8.000 .691
Roy's Largest Root ].286 572° 4.000 8.000 .691
a. Design: Intercept + Group
Within Subjects Design: Treatment
b. Exact statistic
Tests of Between-Subjects Effects
Measure: MEASURE_1
Transformed Variable: Average
Type 111 Sum of
Source Squares df Mean Square F Sig.
Intercept  |435.012 1 435.012 105.321 .000
Group .905 1 .905 .219 .649
|Error 45.434 11 4.130
Appendix F
ROM(Flexion, Extension) A 3] 4 %~ 1] 1l
One-Sample Kolmogorov-Smirnov Test
Group [ROM FL1 1 |ROM FL2 2 |ROM FL3 3 [ROM FL4 4 |ROM Ex1 1
CG N 10 9 8 8 10
Normal Mean 8.7000 21.6667 14.3750 11.8750 9.0000
Parameters™ std. Deviation |11.79501 17.85357 12.08231 9.23406 7.74597
Most Extreme Absolute .256 .188 .141 311 .249
Differences  positive 256 188 141 189 249
Negative -.130 -.124 -117 -.311 -.203
Test Statistic .256 .188 141 311 .249
Asymp. Sig. (2-tailed) .062° .200%¢ .200%¢ .022° .080°
IEG N 10 3 5 5 10
Normal Mean 7.7000 7.7500 15.0000 12.0000 6.0000
Parameters®”  std. Deviation|11.43144 7.95972 9.35414 5.70088 4.59468
Most Extreme Absolute .253 .264 .300 .237 .286
Differences  Ppositive 253 264 300 237 286
Negative -.207 -.165 -.146 -.163 -.214
Test Statistic .253 .264 .300 .237 .286
Asymp. Sig. (2-tailed) .068° 107° .161° .200°° .020°
One-Sample Kolmogorov-Smirnov Test
Group |rRoM Ex2 2 |ROM Ex3 3 [ROM Ex4 4
CG N 9 9 8
Normal Mean 5.0000 7.7778 8.1250
Parameters™  std. Deviation  [5.59017 3.63242 5.30330
Most Extreme Absolute .259 333 .222
Differences  Ppositive 259 333 222
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Negative -.186 -.222 -.153
Test Statistic .259 .333 .222
Asymp. Sig. (2-tailed) .083° .005° .200%¢
IEG N I8 8 5
Normal Mean I6.2500 7.5000 7.0000
Parameters™  Std. Deviation [6.94365 2.67261 2.73861
Most Extreme  Absolute .196 .325 .367
Differences  Ppositive 196 325 367
Negative -.184 -.325 -.263
Test Statistic .196 .325 .367
Asymp. Sig. (2-tailed) .200°° 013° .026°
Paired T-Test
Paired Samples Statistics
Group [Mean N Std. Deviation [Std. Error Mean
CG Pairl ROM Flex1B ]132.80 10 24.280 7.678
ROM Flex1A ]141.50 10 23.694 7.493
Pair2 ROM_Flex2B |124.44 9 38.685 12.895
ROM_Flex2A |146.11 9 24.847 8.282
Pair 3 ROM_Flex3B [148.89 9 23.555 7.852
ROM_Flex3A ]155.00 9 19.685 6.562
Pair4 ROM Flex4B ]151.25 8 23.717 8.385
ROM_Flex4A |163.13 3 16.677 5.896
Pair5 ROM_ExtlB J45.00 10 16.159 5.110
ROM_ExtlA ]54.00 10 13.081 4.137
Pair6 ROM_Ext2B |51.11 9 11.932 3.977
ROM Ext2A [56.11 9 11.932 3.977
Pair 7 ROM_Ext3B [49.44 9 9.825 3.275
ROM_Ext3A |57.22 9 10.929 3.643
Pair8 ROM_Ext4B [53.75 8 10.607 3.750
ROM Ext4A [61.88 3 10.329 3.652
IEG Pairl ROM_Flex1B [120.50 10 33.702 10.658
ROM_Flex1A ]128.20 10 29.574 9.352
Pair2 ROM_Flex2B ]131.00 8 36.225 12.808
ROM Flex2A ]138.75 8 36.130 12.774
Pair3 ROM_Flex3B [131.88 3 39.545 13.981
ROM_Flex3A |143.13 3 29.512 10.434
Pair4 ROM_Flex4B ]116.00 5 25.836 11.554
ROM_ Flex4A ]128.00 5 25.642 11.467
Pair5 ROM_Ext1B M1.50 10 10.814 3.420
ROM_ExtlA }47.50 10 7.906 2.500
Pair6 ROM_Ext2B J43.13 8 9.978 3.528
ROM_Ext2A 149.38 8 6.232 2.203
Pair 7 ROM_Ext3B J42.50 3 7.071 2.500
ROM_Ext3A ]50.00 3 7.559 2.673
Pair8 ROM_Ext4B  J48.00 5 8.367 3.742
ROM_Ext4A  [55.00 5 6.124 2.739
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Paired Samples Test

Paired Differences
95% Confidence
Interval of the
Std. Std. Error  [Difference Sig. (2-
Group JMean  [Deviation |Mean Lower Upper t df  [tailed)
CG Pairl ROM_Flex1B -
ROM_Flex1A -8.700 |11.795 [3.730 -17.138  [.262 -2.332 |9 045
Pair2 ROM_Flex2B -
ROM_Flex2A -21.667 |17.854  |5.951 -35.390  [7.943 -3.641 8 .007
Pair3 ROM_Flex3B -
ROM_Flex3A -6.111  |4.859 1.620 -9.846 -2.376 -3.773 8 .005
Pair4 ROM_Flex4B -
ROM_Flex4A -11.875 [9.234 3.265 -19.595  [-4.155 -3.637 |7 .008
Pair5 ROM_Ext1B -
ROM_Ext1A -9.000 [7.746 2.449 -14.541  [-3.459 -3.674 |9 .005
Pair6 ROM_Ext2B -
ROM_Ext2A -5.000 [5.590 1.863 -9.297 -.703 -2.683 8 .028
Pair7 ROM_Ext3B -
ROM_Ext3A -7.778  |3.632 1.211 -10.570  |[-4.986 -6.424 8 .000
Pair8 ROM_Ext4B -
ROM_Ext4A -8.125 [5.303 1.875 -12.559  [-3.691 -4.333 |7 .003
[EG Pairl ROM_Flex1B -
ROM_Flex1A -7.700 [11.431 3.615 -15.878 478 -2.130 |9 .062
Pair2 ROM_Flex2B -
ROM_Flex2A -7.750  [7.960 2.814 -14.404  [1.096 -2.754 |7 .028
Pair3 ROM_Flex3B -
ROM_Flex3A -11.250 [10.264  [3.629 -19.831  [-2.669 -3.100 |7 .017
Pair4 ROM_Flex4B -
ROM_Flex4A -12.000 [5.701 2.550 -19.079  [4.921 -4.707 {4 .009
Pair5 ROM_Ext1B -
ROM_Extl1A -6.000 [4.595 1.453 -0.287 -2.713 -4.129 |9 .003
Pair6 ROM_Ext2B -
ROM_Ext2A -6.250 16.944 2.455 -12.055  [.445 -2.546 7 .038
Pair7 ROM_Ext3B -
ROM_Ext3A -7.500 [2.673 .945 -0.734 -5.266 -7.937 |7 .000
Pair8 ROM_Ext4B -
ROM_Ext4A -7.000 [2.739 1.225 -10.400  [-3.600 -5.715 {4 .005
Wilcoxon Signed Ranks Test
Test Statistics®
ROM_Flex2A |ROM_Flex3A
ROM_Flex1A - | - ROM_Flex4A - ROM_Ext1A - ROM_Ext2A -
Group ROM_Flex1B [ROM_Flex2B [ROM_Flex3B |ROM_Flex4B |ROM_Ext1B [ROM_Ext2B
CG Z -2.200" -2.524" -2.414" -2.264” -2.582" -2.041°
Asymp. Sig.
(2-tailed)  |°%® 012 016 024 010 041
[EC_Z -1.979° -2.214° -2.207° -2.032° -2.588" -2.041°
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ASymp. Sig. | 54q 027 027 042 010 041
(2-tailed)
Test Statistics®
Group [ROM_Ext3A - ROM Ext3B [ROM_Ext4A - ROM_Ext4B
CG Z -2.724" -2.392°
Asymp. Sig. (2-tailed) ].006 .017
EG Z -2.585" -2.070°
Asymp. Sig. (2-tailed) ].010 .038
Appendix G
ROM(Abduction, Adduction) 2 & 4 % 1] 1
One-Sample Kolmogorov-Smirnov Test
Group [RoM Ab1 1 |ROM Ab2 2 [ROM Ab3 3 |ROM_Ab4 4 |ROM Adl 1
CG N 10 9 9 3 10
Normal Mean 19.5000 18.3333 5.2222 11.8750 3.3000
Parameters®” Std. Deviation [19.35774 20.61553 12.61723 11.31923 6.05622
Most Extreme Absolute .188 246 241 .228 .307
Differences  positive .188 246 241 228 .307
Negative -.157 -.187 -.160 -.147 -.193
Test Statistic .188 246 241 .228 .307
Asymp. Sig. (2-tailed) .200%¢ 125° .139° .200%¢ .008°
[EG N 10 8 8 5 10
Normal Mean 7.5000 15.0000 12.5000 15.0000 3.0000
Parameters*®  std. Deviation |12.74755 10.35098 10.35098 11.72604 6.74949
Most Extreme Absolute 322 .208 141 .265 417
Differences  positive 278 208 141 265 283
Negative -.322 -.208 -.141 -.203 -.417
Test Statistic .322 .208 141 .265 417
Asymp. Sig. (2-tailed) .004° .200%¢ .200%¢ .200%¢ .000°
One-Sample Kolmogorov-Smirnov Test
Group [rRoM Ad2 2 |ROM Ad3 3 [ROM Ad4 4
CG N 9 9 8
Normal Mean 3.3333 2.7778 7.5000
Parameters®” Std. Deviation }4.33013 4.40959 5.34522
Most Extreme Absolute 317 .248 .305
Differences  positive 239 196 195
Negative -.317 -.248 -.305
Test Statistic 317 248 .305
Asymp. Sig. (2-tailed) .010° 116° .027°
[EG N I8 8 5
Normal Mean 7.5000 6.8750 8.0000
Parameters®” Std. Deviation [7.55929 3.72012 4.47214
Most Extreme Absolute .380 .300 .349
Differences  positive 245 200 349
Negative -.380 -.300 -.251
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Test Statistic .380 .300 .349
Asymp. Sig. (2-tailed) .001° .033° ,046°
Paired T-Test
Paired Samples Statistics
Group [Mean N Std. Deviation |Std. Error Mean
CG Pairl ROM_AbdlB J120.00 (10 49.103 15.528
ROM_ADbd1A |139.50 |10 41.796 13.217
Pair2 ROM_Abd2B J122.78 [9 40.009 13.336
ROM_Abd2A [141.11 9 36.808 12.269
Pair3 ROM_Abd3B J139.78 |9 36.986 12.329
ROM_Abd3A [145.00 |9 35.969 11.990
Pair4 ROM_Abd4B J150.00 (8 35.857 12.677
ROM_Abd4A ]161.88 8 30.111 10.646
Pair5 ROM_Add1B ]29.20 10 16.491 5.215
ROM_Add1A [32.50 10 13.385 4.233
Pair6 ROM_Add2B 32.22 9 12.775 4.258
ROM_Add2A |35.56 9 12.856 4.285
Pair 7 ROM_Add3B }30.00 9 12.990 4.330
ROM_Add3A [32.78 9 11.211 3.737
Pair8 ROM_Add4B J31.25 3 11.877 4.199
ROM_Add4A |38.75 8 11.877 4.199
IEG Pairl ROM_AbdlB J100.50 |10 30.409 9.616
ROM_Abd1A |108.00 |10 30.111 9.522
Pair2 ROM_Abd2B |109.38 (8 41.182 14.560
ROM_Abd2A [124.38 |8 37.932 13.411
Pair3 ROM_Abd3B |112.50 (8 39.370 13.919
ROM_Abd3A J125.00 |8 37.891 13.396
Pair4 ROM_Abd4B J106.00 [5 29.453 13.172
ROM_Abd4A [121.00 5 32.673 14.612
Pair5 ROM_AddiB 31.00 10 12.428 3.930
ROM_Add1A J34.00 10 13.081 4.137
Pair6 ROM_Add2B ]26.88 §] 11.934 4.219
ROM_Add2A [34.38 3 6.232 2.203
Pair 7 ROM_Add3B 29.38 3 7.289 2.577
ROM_Add3A ]36.25 3 6.944 2.455
Pair8 ROM_Add4B J27.00 5 6.708 3.000
ROM_Add4A [35.00 5 7.906 3.536
Paired Samples Test
[Paired Differences
95% Confidence
Std. Interval of the
Std. Error [Difference Sig. (2-
Group [Mean  |Deviation |Mean [Lower [Upper t df  [tailed)
CG Pairl ROM_Abd1B -
ROM:AbdlA -19.500 [19.358 6.121 [-33.348 [-5.652 -3.186 [9 011
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Pair 2 ROM_Abd2B -
ROM Abd2a |18333 P0.616 (6872 [-34.180 (2487 2668 |8 [028
Pair 3 ROM_Abd3B -
ROM Abdsa |5:222 [12617 (4206 [14.921 (4476 -1.242 |8 [250
Pair 4 ROM_Abd4B -
ROM Abd4a [11875 11318 (@002 [21.338 (2412 2967 [7 [021
Pair5 ROM_Add1B -
ROM Addia 3300 [6:056 1.915 |7.632 [1.032 1723 9 [119
Pair 6 ROM_Add2B -
ROM_Adda [3:333 330 1.443 |6.662 |-.005 2309 |8 [050
Pair 7 ROM_Add3B -
ROM_Add3a [2778 410 1.470 |6.167 |612 11890 |8 |095
Pair 8 ROM_Add4B -
ROM_Add4a | 7500 345 1.890 |[11.969 |-3.031 3969 [7 [005
[EG Pair1 ROM_Abd1B -
ROM_Abdia [7500 [12748  |4081 |16619 11619 1861 |9 [096
Pair2 ROM_Abd2B -
ROM Abdoa [15000 [10.351  [3.660 |-23.654 \-6.346 -4.099 [7 [005
Pair3 ROM_Abd3B -
ROM Abdaa [12500 [10.351  [3.660 |21.154 \-3.846 3416 |7 |011
Pair 4 ROM_Abd4B -
ROM Abdga [15000 [11.726  [5.244 |-29.560 [-440 2860 |4  |046
Pair5 ROM_Add1B -
ROM_Addla [3:000 [6:749 2.134 |7.828 [1.828 1406 |9 [193
Pair 6 ROM_Add2B -
ROM_Add2a | 7500 [7:559 2.673 |13.820 |1.180 2806 [7  [026
Pair 7 ROM_Add3B -
ROM_Addsa [6875 3720 1.315 |9.985 |-3.765 5227 |7 |o01
Pair 8 ROM_Add4B -
ROM_Addaa [8:000  [+472 2.000 |13.553 |2.447 -4000 |4  |016
Wilcoxon Signed Ranks Test
Test Statistics®
ROM_Abd1A [ROM_Abd2A ROM_Add1A [ROM_Add2A
- - ROM_Abd3A -[ROM_Abd4A -|- i
Group ROM_Abd1B |ROM_Abd2B |ROM_Abd3B |ROM_Abd4B [ROM_Add1B [ROM Add2B
CG Z -2.371° -2.533° -.923° -2.032° -1.625° -1.897°
Asymp. Sig.
(2-taileq)  |018 011 356 042 104 058
[EG Z -1.652° -2.388" -2.207° -2.032° -1.684° -1.977°
Asymp. Sig.
(2-tailed)  |°%® 017 027 042 092 048
Test Statistics®
Group [ROM _Add3A - ROM_Add3B [ROM_Add4A - ROM_Add4B
CG Z -1.667° > 2640
Asymp. Sig. (2-tailed) |.096 024
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EG Z -2.428° -2.060°
Asymp. Sig. (2-tailed) ].015 .039
Appendix H
ROM(Internal Rotation, External Rotation) 2! & 2 - v] 1
One-Sample Kolmogorov-Smirnov Test
Group [RoM IR1 1 |ROM IR2 2 [ROM IR3 3 [ROM IR4 4 |ROM_ER1 1
CG N 10 9 9 8 10
Normal Mean |8.0000 13.3333 5.0000 9.3750 6.0000
Parameters®” Std. Deviation [15.67021 16.00781 4.33013 9.79705 8.43274
Most Extreme Absolute 376 .236 .389 .206 .262
Differences  positive 376 236 389 206 262
Negative -.205 -.126 -.278 -.169 -.157
Test Statistic .376 .236 .389 .206 .262
Asymp. Sig. (2-tailed) .000° .158° .000° .200°¢ .051°
IEG N 10 8 8 5 10
Normal Mean 9.7000 6.2500 6.8750 6.0000 9.0000
Parameters®”  std. Deviation [10.20947 13.56203 6.51235 4.18330 14.49138
Most Extreme Absolute 275 213 .238 231 .333
Differences  positive 275 155 238 194 333
Negative -.198 -.213 -.146 -.231 -.267
Test Statistic 275 213 .238 231 .333
Asymp. Sig. (2-tailed) .031° .200°° .200°° .200°° .002°
One-Sample Kolmogorov-Smirnov Test
Group [rRoM ER2 2 |ROM ER3 3 [ROM ER4 4
CG N 9 9 8
Normal Mean 13.3333 5.5556 5.0000
Parameters®” Std. Deviation [16.00781 5.83333 7.07107
Most Extreme Absolute 242 274 .385
Differences  positive 242 274 385
Negative -.202 -.221 -.240
Test Statistic 242 274 .385
Asymp. Sig. (2-tailed) 137° .050° .001°
[EG N I8 8 5
Normal Mean 7.5000 5.6250 10.0000
Parameters®®  std. Deviation |8.86405 5.62996 7.07107
Most Extreme Absolute .236 216 .300
Differences  positive 236 216 300
Negative -.199 -.159 -.300
Test Statistic .236 216 .300
Asymp. Sig. (2-tailed) .200°° .200°° 161°

Paired T-Test

Paired Samples Statistics
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Std. Std. Error
Group Mean N Deviation [Mean
CG Pairl ROM IntR1B }44.00 10 20.248 6.403
ROM_IntR1A }52.00 10 17.512 5.538
Pair2 ROM_IntR2B [33.89 9 13.642 4.547
ROM_IntR2A J47.22 9 19.383 6.461
Pair3 ROM IntR3B [46.11 9 18.671 6.224
ROM IntR3A [51.11 9 17.815 5.938
Pair4 ROM_IntR4B }42.50 8 15.584 5.510
ROM_IntR4A [51.88 8 17.308 6.119
Pair5 ROM_ExtR1B [71.00 10 20.385 6.446
ROM_ExtR1A [77.00 10 19.032 6.018
Pair6 ROM_ExtR2B [72.22 9 22.095 7.365
ROM_ExtR2A ]85.56 9 7.265 2.422
Pair 7 ROM_ExtR3B [80.00 [0 13.463  |4.488
ROM_ExtR3A [8556 |9 10.138  [3.379
Pair8 ROM_ExtR4B |81.88 8 11.630 4.112
ROM_ExtR4A Is6.88 8 5.939 2.100
IEG Pairl ROM IntR1B }38.00 10 20.843 6.591
ROM_IntR1A J47.70 10 16.385 5.181
Pair2 ROM_IntR2B |41.25 8 15.980 5.650
ROM_IntR2A J47.50 8 14.392 5.089
Pair3 ROM_IntR3B [38.75 8 17.678 6.250
ROM_IntR3A }45.63 8 15.684 5.545
Pair4 ROM_IntR4B J41.00 5 14.318 6.403
ROM_IntR4A J47.00 5 16.432 7.348
Pair5 ROM_ExtR1B [64.00 10 21.448 6.782
ROM_ExtR1A [73.00 10 18.886 5.972
Pair6 ROM_ExtR2B [69.38 8 21.948 7.760
ROM_ExtR2A ]76.88 8 20.863 7.376
Pair 7 ROM_ExtR3B [67.50 8 20.702 7.319
ROM_ExtR3A [73.13 8 17.308 6.119
Pair8 ROM_ExtR4B [62.00 5 19.235 8.602
ROM_ExtR4A }72.00 5 13.038 5.831
Paired Samples Test
Paired Differences t df
95% Confidence
Interval of the
Std. Std. Error  [Difference Sig. (2-
Group |[Mean Deviation [Mean Lower Upper tailed)
CG Pairl ROM IntR1B -
ROM:IntRlA -8.000 [15.670 4.955 -19.210 [3.210 -1.614 |9 .141
Pair2 ROM_IntR2B -
ROM:IntRZA -13.333 [16.008 5.336 -25.638 [-1.029 -2.499 |8 .037
Pair3 ROM_IntR3B -
ROM:IntRSA -5.000 }4.330 1.443 -8.328 -1.672 -3.464 |8 .009
Pair4 ROM_IntR4B -
ROM:IntR4A -9.375 [9.797 3.464 -17.566 |-1.184 -2.707 |7 .030
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Pair5 ROM_EXxtR1B -
ROM EXtRIA -6.000 [8.433 2.667 -12.032  |032 -2.250 [9 051
Pair6 ROM_EXtR2B -
ROM EXtR2A -13.333 [16.008  [5.336 -25.638 [1.029  [2.499 |8 037
Pair 7 ROM_EXtR3B -
ROM EXtR3A -5.556  [5.833 1.944 -10.039 [1.072 |2.857 8 021
Pair8 ROM_EXtR4B -
ROM EXtR4A -5.000 [7.071 2.500 -10.912  |912 -2.000 [7 086
[EG Pair1 ROM_IntR1B -
ROM_IntR1A -9.700 [10.209  [3.229 -17.003  [2.397  [3.004 |9 015
Pair2 ROM_IntR2B -
ROM_IntR2A -6.250 [13.562  |4.795 -17.588 [5.088 -1.303 |7 234
Pair3 ROM_IntR3B -
ROM_INtR3A -6.875 [6.512 2.302 -12.319 1431 [2.986 |7 1020
Pair 4 ROM_IntR4B -
ROM_INtRAA -6.000 [4.183 1.871 -11.194  |-.806 -3.207 |4 033
Pair5 ROM_ExtR1B -
ROM_EXtRLA -9.000 [14.491 |4.583 -19.367  [1.367 -1.964 [9 081
Pair 6 ROM_ExtR2B -
ROM_ExtR2A -7.500 [8.864 3.134 14911 |-.089 -2.393 [7 048
Pair 7 ROM_EXtR3B -
ROM_EXtR3A -5.625 [5.630 1.990 -10.332  |-.918 -2.826 |7 .026
Pair8 ROM_EXtR4B -
ROM_EXtRAA -10.000 [7.071 3.162 -18.780 |-1.220  [-3.162 W4 034
Wilcoxon Signed Ranks Test
Test Statistics®
ROM_IntR1 [ROM_IntR2 [ROM_IntR3 |ROM_IntR4
A - A - A - A - ROM_ExtR1AROM_ExtR2
ROM_IntR1 |ROM_IntR2 [ROM_IntR3 |ROM_IntR4 | A -
Group B B B B ROM_ExtR1BJROM_ExtR2B
CG Z -1.930° -2.132° -2.530° -2.023° -1.897° -2.023°
Asymp.
Sig. (2- .054 033 011 043 058 043
tailed)
IEG 2z -2.214° -1.273° -2.232° -1.857° -1.890° -2.032°
Asymp.
Sig. (2- 027 203 026 063 .059 042
tailed)
Test Statistics®
Group [ROM _ExtR3A - ROM_ExtR3B |[ROM_ExtR4A - ROM_ExtR4B
CG Z -2.060° -1.633°
Asymp. Sig. (2-tailed) ].039 .102
IeEGc z -2.041° -1.890°
Asymp. Sig. (2-tailed) ].041 .059
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ROM %] & & ¥} 7+ 7Hd]| 1l

Independent Samples T-Test

Appendix |

Group Statistics

Group N Mean Std. Deviation | Std. Error Mean
ROMFL4_1Diff CG 8| 25.8750 20.88361 7.38347
EG 5[ 14.0000 10.83974 4.84768
ROMEX4_1Diff CG 8 18.1250 17.30762 6.11917
EG 5 9.0000 8.21584 3.67423
ROMABA4_1Diff CG 8| 38.7500 41.89698 14.81282
EG 5[ 21.0000 4.18330 1.87083
ROMAD4_1Diff CG 8 8.1250 9.61305 3.39873
EG 5 6.0000 8.94427 4.00000
ROMIR4_1Diff CG 8 6.8750 12.79997 4.52547
EG 5[ 11.0000 14.31782 6.40312
ROMER4_1Diff CG 8 13.1250 13.87122 4.90422
EG 5[ 17.0000 10.36822 4.63681
Independent Samples Test
Levene's Test for t-test for Equality of
Equality of Variances Means
F Sig. t df
ROMFL4_1Dif Equal variances assumed 1.809 .206 1.164 11
f Equal variances not assumed 1.344 10.818
ROMEX4_1Dif Equal variances assumed 2.904 116 1.091 11
f Equal variances not assumed 1.278 10.556
ROMAB4_1Di Equal variances assumed 4518 .057 929 11
ff Equal variances not assumed 1.189 7.222
ROMAD4_1Di Equal variances assumed .046 .835 .398 11
ff Equal variances not assumed 405 9.139
ROMIR4_1Diff Equal variances assumed .003 959 -.541 11
Equal variances not assumed -.526 7.872
ROMER4_1Dif Equal variances assumed 322 .582 -535 11
f Equal variances not assumed -574 10.469
Independent Samples Test
t-test for Equality of Means
Sig. (2-
tailed) Mean Difference | Std. Error Difference
ROMFL4_1Dif Equal variances assumed .269 11.87500 10.20220
f Equal variances not assumed .206 11.87500 8.83265
ROMEX4_1Dif Equal variances assumed 299 9.12500 8.36244
f Equal variances not assumed 228 9.12500 7.13752
ROMAB4_1Di Equal variances assumed 373 17.75000 19.10780
ff Equal variances not assumed 272 17.75000 14.93049
ROMADA4_1Di Equal variances assumed .699 2.12500 5.34479
ff Equal variances not assumed .695 2.12500 5.24894

91




ROMIR4_1Diff Equal variances assumed .599 -4.12500 7.62314
Equal variances not assumed 613 -4.12500 7.84091
ROMER4_1Dif Equal variances assumed .603 -3.87500 7.24559
f Equal variances not assumed 578 -3.87500 6.74917
Independent Samples Test
t-test for Equality of Means
95% Confidence Interval of the
Difference
Lower Upper
ROMFL4_1Diff  Equal variances assumed -10.57990 34.32990
Equal variances not assumed -7.60553 31.35553
ROMEX4 _1Diff  Equal variances assumed -9.28061 27.53061
Equal variances not assumed -6.66554 24.91554
ROMAB4_1Diff Equal variances assumed -24.30598 59.80598
Equal variances not assumed -17.33631 52.83631
ROMAD4_1Diff Equal variances assumed -9.63880 13.88880
Equal variances not assumed -9.72151 13.97151
ROMIR4_1Diff  Equal variances assumed -20.90341 12.65341
Equal variances not assumed -22.25757 14.00757
ROMER4_1Diff  Equal variances assumed -19.82244 12.07244
Equal variances not assumed -18.82231 11.07231
Mann-Whitney Test
Test Statistics®
ROMEX4_1Dif | ROMAB4_1Dif | ROMAD4_1Dif
ROMFL4 1Diff f f f
Mann-Whitney U 12.500 14.000 12.000 17.500
Wilcoxon W 27.500 29.000 27.000 32.500
Z -1.106 -.893 -1.189 -.386
Asymp. Sig. (2-tailed) .269 372 234 .699
Exact Sig. [2*(1-tailed 284 435" 284" 724
Sig.)]
Test Statistics®
ROMIR4_1Diff ROMER4_1Diff
Mann-Whitney U 16.000 17.500
Wilcoxon W 52.000 53.500
Y -.606 -371
Asymp. Sig. (2-tailed) 545 711
Exact Sig. [2*(1-tailed Sig.)] 622° 724"
a. Grouping Variable: Group
b. Not corrected for ties.
Appendix J

ROM A 5.8 -7H)

&l
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Independent Samples T-Test

Group Statistics
Group N Mean Std. Deviation | Std. Error Mean
ROMFL4_1Rate CG 8| 20.9584 18.27376 6.46075
EG 5[ 16.7048 19.25784 8.61237
ROMEX4_1Rate CG 8| 69.4918 92.74486 32.79026
EG 5( 21.6508 22.61072 10.11182
ROMAB4_1Rate CG 8| 65.6392 119.67133 42.31020
EG 5| 22.3333 7.70487 3.44572
ROMAD4_1Rate CG 8| 80.6250 170.63825 60.32973
EG 5 22.8571 35.16885 15.72799
ROMIR4_1Rate  CG 8| 31.1310 52.45693 18.54632
EG 5[ 65.0000 97.96541 43.81146
ROMER4 _1Rate CG 8| 22.3909 25.59553 9.04939
EG 5[ 34.0526 25.96683 11.61272

Independent Samples Test

Levene's Test for t-test for Equality of
Equality of Variances Means
F Sig. t df

ROMFL4_1Rate Equal variances assumed .003 .958 400 11

Equal variances not assumed .395 8.272
ROMEX4 _1Rate Equal variances assumed 6.112 .031 1.115 11

Equal variances not assumed 1.394 8.264
ROMAB4_1Rat Equal variances assumed 2.667 131 .795 11
e Equal variances not assumed 1.020 7.093
ROMAD4_1Rat Equal variances assumed 1.924 .193 736 11
e Equal variances not assumed 927 7.920
ROMIR4_1Rate Equal variances assumed 1.507 .245 -.821 11

Equal variances not assumed -712 5.462
ROMER4_1Rate Equal variances assumed .057 .816 -795 11

Equal variances not assumed -.792 8.535

Independent Samples Test
t-test for Equality of Means
Std. Error
Sig. (2-tailed) | Mean Difference Difference

ROMFL4_1Rate Equal variances assumed .697 4.25363 10.62508

Equal variances not assumed .703 4.25363 10.76634
ROMEX4_1Rate Equal variances assumed .288 47.84100 42.88810

Equal variances not assumed .200 47.84100 34.31399
ROMAB4 1Rat Equal variances assumed 444 43.30589 54.48767
e Equal variances not assumed .341 43.30589 42.45028
ROMAD4_1Rat Equal variances assumed A77 57.76786 78.53778
e Equal variances not assumed .382 57.76786 62.34618
ROMIR4_1Rate Equal variances assumed 429 -33.86905 41.27136

Equal variances not assumed .506 -33.86905 47.57531

93




ROMER4_1Rate Equal variances assumed
Equal variances not assumed

443
450

-11.66174
-11.66174

14.66902
14.72232

Independent Samples Test

t-test for Equality of Means
95% Confidence Interval of the Difference

Lower Upper
ROMFL4_1Rate Equal variances assumed -19.13201 27.63927
Equal variances not assumed -20.43228 28.93954
ROMEX4_1Rate Equal variances assumed -46.55507 142.23707
Equal variances not assumed -30.84955 126.53155
ROMAB4_1Rate Equal variances assumed -76.62066 163.23244
Equal variances not assumed -56.80797 143.41975
ROMAD4_1Rate Equal variances assumed -115.09263 230.62835
Equal variances not assumed -86.25644 201.79215
ROMIR4_1Rate Equal variances assumed -124.70669 56.96859
Equal variances not assumed -153.11946 85.38137
ROMER4_1Rate Equal variances assumed -43.94804 20.62456
Equal variances not assumed -45.24481 21.92133

Mann-Whitney Test

Test Statistics®
ROMFL4_1Rat | ROMEX4_1Rat | ROMAB4_1Rat | ROMAD4_1Rat
e e e e
Mann-Whitney U 14.500 15.500 15.500 19.000
Wilcoxon W 29.500 30.500 30.500 34.000
Z -.811 -.660 -.660 -.147
Asymp. Sig. (2-tailed) 418 .509 .509 .883
Exact Sig. [2*(1-tailed 435" 524 524 043"
Sig.)]
Test Statistics®
ROMIR4 1Rate ROMER4_1Rate
Mann-Whitney U 16.000 14.500
Wilcoxon W 52.000 50.500
Y -.603 -.807
Asymp. Sig. (2-tailed) 546 419
Exact Sig. [2*(1-tailed Sig.)] 622° 435"
a. Grouping Variable: Group
b. Not corrected for ties.
Appendix K

General Linear Model — ROM Flexion

Multivariate Test:
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Effect Value F Hypothesis df Error df Sig.
Treatment Pillai's Trace .667 3.999° 4.000 8.000 .045
Wilks' Lambda 333 3.999° 4.000 8.000 .045
Hotelling's Trace 1.999 3.999° 4.000 8.000 .045
Roy's Largest Root 1.999 3.999° 4.000 8.000 .045
Treatment Pillai's Trace 339 1.027° 4.000 8.000 449
*Group  Wilks' Lambda 661 1.027° 4.000 8.000 449
Hotelling's Trace 514 1.027° 4.000 8.000 449
Roy's Largest Root 514 1.027° 4.000 8.000 449
a. Design: Intercept + Group
Within Subjects Design: Treatment
b. Exact statistic
Tests of Between-Subjects Effects
Measure: MEASURE_1
Transformed Variable: Average
Type 11 Sum of
Source Squares df Mean Square F Sig.
Intercept 1151014.240 1 1151014.240 416.464 .000
Group 9711.779 1 9711.779 3.514 .088
Error 30401.575 11 2763.780
Appendix L
SPADI #] &7 5]
One-Sample Kolmogorov-Smirnov Test
Group SPADI_Pdiff SPADI_Ddiff
CG N 8 8
Normal Parameters®” Mean 4.8750 3.1563
Std. Deviation 1.88206 2.07531
Most Extreme Differences Absolute 196 184
Positive .140 184
Negative -.196 -172
Test Statistic .196 .184
Asymp. Sig. (2-tailed) .200%¢ .200%¢
EG N 5 5
Normal Parameters®” Mean 4.3600 2.8250
Std. Deviation 1.75157 2.03216
Most Extreme Differences Absolute .264 241
Positive 157 241
Negative -.264 -.165
Test Statistic .264 241
Asymp. Sig. (2-tailed) .200°° .200°°

a. Test distribution is Normal.
b. Calculated from data.

c. Lilliefors Significance Correction.

d. This is a lower bound of the true significance.
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Group Statistics

Group N Mean Std. Deviation | Std. Error Mean
SPADI_Pdif CG 8 4.8750 1.88206 .66541
f EG 5 4.3600 1.75157 .78333
SPADI_Ddi CG 8 3.1563 2.07531 .73373
ff EG 5 2.8250 2.03216 .90881
Paired T-Test
Paired Samples Statistics
Std. Error
Group Mean N Std. Deviation Mean
CG Pairl SPADI_PB 6.075 8 2.0645 7299
SPADI PA 1.200 8 .9914 .3505
Pair2  SPADI DB 4.14063 8 2.597593 .918388
SPADI_DA .9844 8 1.17153 41420
EG Pairl SPADI_PB 6.600 5 1.5033 .6723
SPADI_PA 2.240 5 1.8243 .8158
Pair 2 SPADI_DB 4.17500 5 2.251041 1.006696
SPADI_DA 1.3500 5 .93291 41721
Paired Samples Test
Paired Differences
95% Confidence
Std. Interval of the
Deviatio | Std. Error Difference Sig. (2-
Group Mean n Mean Lower Upper t df tailed)
CG Pairl SPADI_PB
- 4.8750| 1.8821 .6654| 3.3016 6.4484 | 7.326 .000
SPADI_PA
Pair 2 SPADI_DB
- 3.15625(2.075312| .733734|1.421246| 4.891254| 4.302 .004
SPADI DA
EG Pairl SPADI_PB
- 4.3600| 1.7516 .7833| 2.1851 6.5349 | 5.566 .005
SPADI_PA
Pair 2 SPADI_DB
- 2.825002.032163| .908811| .301736| 5.348264| 3.108 .036
SPADI DA
Appendix M

SPADI 2| 8 & 7} ++7Hd| oL

Independent Samples Test
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Levene's Test for
Equality of
Variances t-test for Equality of Means
Sig. (2- Mean
F Sig. t df tailed) | Difference
SPADI  Equal variances | oz9 825| .492 11 632 51500
_Pdiff  assumed
Equal variances 501|  9.137 628 51500
not assumed
SPADI  Equal variances | 4o 04| 282 11 783| 33125
_Ddiff  assumed
Equal variances 284| 8782 783| 33125
not assumed
Independent Samples Test
t-test for Equality of Means
95% Confidence Interval of the
Difference
Std. Error Difference Lower Upper
SPADI_Pdiff Equal variances 1.04650 -1.78833 281833
assumed
Equal variances 1.02780 -1.80474 2.83474
not assumed
SPADI_Ddiff Equal variances 117422 295320 291570
assumed
Equal variances 1.16803 -2.32106 2.98356
not assumed
Appendix N
SPADI 2| & 78] L
One-Sample Kolmogorov-Smirnov Test
SPADI_Prate SPADI_Drate
N 13 12
Normal Parameters®” Mean 75.4959 71.1300
Std. Deviation 19.73926 18.47098
Most Extreme Differences Absolute 178 129
Positive 107 124
Negative -.178 -.129
Test Statistic 178 129
Asymp. Sig. (2-tailed) .200°° .200°°

Independent Samples T-Test

Group Statistics

Group N Mean Std. Deviation Std. Error Mean
SPADI_Prate CG 8 80.4858 14.00993 4.95326

EG 5 67.5121 26.38094 11.79792
SPADI_Drate CG 7 78.1410 15.56384 5.88258
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EG

5]

61.3146 |

19.19476 |

8.58416 |

Independent Samples Test

Levene's Test for

Equality of
Variances t-test for Equality of Means
Mean
F Sig. t df Sig. (2-tailed) Difference
SPADI" Equal variances | 5o, 233 1171 11 267 12.97369
_Prate assumed
Equal variances
not assumed 1.014 5.438 .354 12.97369
SPADI Equal variances | - )¢ 645  1.680 10 124 16.82643
_Drate assumed
Equal variances 1617|  7.532 147 16.82643
not assumed
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