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ABSTRACT

Objective: The purpose of the study is to assess effect of acupuncture with stretching on

hamstring tightness related with improving the result of Sit and Reach Test.

Method: The study consisted of 10 patients who reported symptoms of hamstring
tightness and/or low back pain with hamstring tightness to be able to measure using sit
and reach (S&R) test and straight leg raise (SLR) test in regular patients. Participants was
randomly assigned two groups at a 1:1 ratio: The experimental group (n=5) was treated
by the acupuncture with stretching in 15 Min., and the control group (n=5) was treated by
only stretching with the same method without acupuncture in the same Min. Acupuncture
points of treatment for EG were Mu-Guan, LV 14, and GB 24 in both sides. Number of
treatments was three times for three weeks, one time per week. Evaluation method on
hamstring tightness was with a Goniometer for SLR test and a S&R Test Box for S&R

test and VAS for pain. This study was conducted at South Baylo University Clinic and at



Rafael Acupuncture Clinic in Los Angeles for three months from early December 2018 to

early March 2019.

Result: The maximum value among measure three times for before and after of each
treatment was selected for collecting data. After the third treatment in cumulative
treatment effect of S&R, the differences were 9.8 + 5.40 cm in EG and 3.4 + 2.51 cm in
CG. The p-value was 0.043. After the third treatment in cumulative SLR (LT, RT), the
treatment rate was 90.3 + 24.26 %, 98.3 + 12.79 % in EG and 35.0 £ 12.71 %, 60.5 +

15.42 % in CG. The p-value was 0.001 and 0.009.

In conclusion, two methods of treatments improved the result of SLR Test. Nevertheless,
effect of acupuncture with stretching was remarkably larger than effect of only stretching
on hamstring tightness in S&R test, SLR test, and VAS (LB). Therefore, acupuncture
with stretching on hamstring tightness for improving the result of S&R Test was

significantly effective and meaningful.
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OBJECTIVES

The purpose of this study is to investigate effect of acupuncture with stretching on hamstring

tightness related with improving the result of Sit and Reach test.

The detailed goals for this study are as follows:

1. It is to compare and analyze results through acupuncture with stretching and results

through only stretching in SLR test.

2. It is to compare and analyze pain relief through acupuncture with stretching and

through stretching on hamstrings and related areas.

3. It is to compare and analyze results through acupuncture with stretching and results
through only stretching in S&R test and to check if there is a relationship between

hamstring tightness and the result of S&R Test.
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Table 1. 85 3 Al €} 2] 4=X] (Values of 85 Percentile in President Challenge)

Lo HOMES fIgt 2ol Sl | oAt ES Rk ol Sl
k0 2 373] 7] (cm) oF o = 3#3] 7] (cm)

6 31 32

7 30 32

8 31 33

9 31 33

10 30 33

11 31 34

12 31 36

13 33 38

14 36 40

15 37 43

16 38 42

17 41 42
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Table 2. 50 ¥ A€} 2] 4=%] (Values of 50 Percentile in National Fitness)

L}o] A ES Fg gol Sl | A ES 9% erol Sl
or o & 18] 7] (cm) ol o & 3] 7](cm)

6 26 27

7 25 27

8 25 28

9 25 28

10 25 28

11 25 29

12 26 30

13 26 31

14 28 33

15 30 36

16 30 34

17 34 35

o] e 1985 Wol AN Ho 7 A7 AT A2 AL A A H o]
Aol 1994 Yol wold Adid A% AE 2 v ol gl o4

1998 el A& o] Hl et

T2 stH o 2= A 5 #3fo A= 2011 d 8 ¥ H-E 2012 d 9 A 71X
o] 71 18 Al F-E] 59 Alof] o] 2= o Eof i3l A kol Sl do. 2 3]V HHAEE

AA P, 2L o) Lol E 4 7] 9] 7 L8] & whEo] WA 3} o] 4 9
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Table 3. ‘F AL} A=} 9] H+ %] (S&R Mean of Man & Lady in Czechia)

Lol W=l B | A= B
(cm) (cm)

18-29 25.36 28.64

30-39 21.21 27.84

40-49 21.08 27.25

50-59 20.26 25.43

Table 3 ol A Wol7} Solds Fw A7F Bojd & &= Aok 18y

Aol 50 tholl & F 2|7k Brhet s =g il g5l 3l Aot

2.5.2. 3}A] A A% H 2~ E (Straight Leg Raise (SLR) Test)

817 AR Bl AEE SEAQ HAEo L A s ZAtelth A48 Ak
NBzAe] B FA% YA ¢4 B 22U 2E QA Aol

YA A AAR HEEE 4
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SHA AAG B AES shew @b HE del Wzl glo] 9] glofol dt.
“12]3 Hip o] Qb0 2 s Huke 9= e 5 glojof shH F-5o
A 4 alofoF ok AR #hake] F-5o] k33 w3l GE 2 ghxje] wh
AE A #ake] el 5ol ok dnh Ak fhake] vl HEe] 1170
duj7bA] 52 A7} F5& 2T w74 $Ake] hip & #3 WA AL
o2 S A% o] &eloF 3tk Figure 4 = straight leg raise ¢ 72}%=, &

hip & ol =g HoEH

Figure 4. Straight Leg Raise Angle

Hip ] #3to] 30 ol 4 70 = Ape]o] 4] w#-rhul, 5)e)s} chelol 4
WA O A= AAEE LA VE SLAPelel A 32 A BF0] IS
SPAIRFCE. Hip o @30 30 =7k bl Felel Ao $5e F4 HEA9, B

o .
4, Usd BE BE 4F, 990l % 74 A 9%, U e
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Figure 5. &5-3¥+3 o] 9] %] ¢} 23 (Location and Posture of Acupuncture for Mu-Guan)
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I1. MATERIALS AND METHODS

1. Materials:

1.1. Acupuncture Needles

Figure 6 2 o] 91740l A-&3k= 3 o]t} Figure 6 ¥} o] Ao ARR-5 = o]
S 32 Kings Medicare System oA A Z % o] 7 KM 0.20mmX50mm 74 2]
Aoz HiAed 1 34 stainless steel A2 2] A& AFE-3h AFEH 3]
u]= CNT (Clean Needle Techniqu) 2] 7+A ol <A 3le] AFE 3 FSA] A

#H71& #71E Aot

Figure 6. Acupuncture Needles
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1.2. Goniometer

Figure 7 & o] ol A A3 2= 7] o)t} Figure 7 3 2o 127
EMI Goniometer Ruler & AF&3F] SLR ¢ ROM & =# 3t} o] Zt=7]+=
360 ZE 3|l Ao=ZHN gdF o2 HEH S FHE o2 HEY L& HA

1T}, Figure 8 2 Goniometer & AF&38}o] s1%] 2 A4

1
O
ﬁ_‘
e
al
32,
kS
)
2
;O

o
%
oot or )
« or t 0t op, %
o,

& %0 sep
Y o %

2

< 2 3 S
¥ 0. €0 307 50 BT

S0

Figure 7. Goniometer
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Figure 8. Straight Leg Raise Test with Goniometer

1.3. Sit and Reach Test Box

Figure 9 = o] 9440 AH8-8H= 9o} 9% Qo= 7317] b= vh2eoluh,

Loy Fe5, il vpete] A5EE A8 S A8l HAE whae] Ame g
i
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Figure 9. @Fo} 18 9k o & <43]7] BF 2~ (Sit and Reach Test Box)

2. Methods

2.1. A%

2018 d 129 x=4%H 20194 39 %7} SBU (South Baylo University)
Clinic ¥ Rancho Dominguez City ©l] %1+ Rafael Acupuncture Clinc |

Helshs F2EY I dass ez A&l tigt At A =

K

Mgk Fojatea A, vol, AF, Aol

—

2
Fglo] -2l = AP vl v sho] AR o] 2 A

=t
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SAMPLE
N=10

|

Experimental Group

N=5

Pretest
ROM (S&R, SLR)
VAS*

Measure 3 times on
before each Tx.

RANDOMIZE

|

Acupuncture+Stretching
Total Tx. 15Min.
1 X 3Weeks

(5 Min. Relax+10 Min. Stretching)

Posttest
ROM (S&R, SLR)
VAS*

Measure 3 times on after
each Tx.

* Measure 1 time on before and on after each Tx.

Control Group

N=5

Pretest
ROM (S&R, SLR)
VAS*

Measure 3 times on before
each Tx.

Only Stretching
Total Tx. 15Min.
1 X 3Weeks

(5 Min. Relax+10 Min. Stretching)

Posttest
ROM (S&R, SLR)
VAS*

Measure 3 times on after each
TX.

Figure 10. Schematic Diagram Research Design

33



2.3. Stretching Methods

of WiZlE FaL dd 7 Akl A B9 w2 olA
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2.4. Treatment Method
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2.4.1. Acupuncture Points for Treatment
A5dL 57 (Mu-Guan), 7% (LV 14), €€ (GB 24)& AF&3tt},
2.4.1.1. 5% (Mu-Guan)

SyFo) thed 8 0.5 =3 1 & Alo]ollA Euper wof Fodidol A ozt
=

WA o] A BT} ukEA] SHlalof st ek ol o} ¢l

TAZF 7] WE ot vk AR E = HEo]

L)
g
I
-z
M
o)
I
i
i)
=
g

Guan)©]t}. Figure 11 & & AGx}9o] ££2] ZE3go|t},

Figure 11. %28 2] $] ] (Location of Mu-Guan)
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2.4.1.2. 713 (LV 14)
ol M Aetste] Al 6 53 7 52 Aol Ut Figure 12 = 7124 9

91 =] o]t}

LV 14 (Ki-Mun)

Figure 12. 7<= & (LV 14)¢] 91 A] (Location of LV 14)

2.4.1.3. 44 (GB 24)

QYPe 71 ¥Y ol = 5 sh} v2izk ol F el Aaw Al 752

"o
st
Z

8 52 Abolo] Utk Figure 13 & AW ] 91 o]



GB 24 (I1I-Wol)

Figure 13. GB 24 4 ¥ & ] ] *] (Location of GB 24)

2.4.2. A4z HHHE (Methods of Inserting Needles)
T2 8992 534Y (Mu-Guan)& AF&3tth, 7w dy dede rnxg=ant
A& B3 S 3 Ao A Sl AR s tE] A 2EH A S

Aot FF0] QHFol| A F2 uppol A o}

ol
rlr
<)
o
=2
X
o
[»
(m
o
1o
™

A7HE AR S AQlsta (RleA, oy v S got & = ),

Wk ok QIbH 7] E @3 QAAL AFgalok Bk B Aol o] o} gl
FFolt 1ol btk /1B A3 AU DL A A etk AR
P9 B V)R, AW BF 859 95 PeloA F42 4R

2.4.2.1. 53 (Mu-Guan)

Figure 14 & & ATA7F 2 A2} &of] H dole] 7/8 744] 23] &

ARZlelth. Figure 14 ¢F 2ol 259 S8l A 2] 3/4 o4& A7) staL
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% (Putting Needle on Mu-Guan of the Researcher)
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2.4.2.2.71%4€ (LV 147 444 (GB 24)

Hd (Mu-Guan)oll AH ekl ol = &-skal the] g5 Alo]=9] JAET

ok st 712 d 3k dd oM 23] o] Al ZFE of ofrt ghrt, 3 o) Wk

220 7 5lal AR S5HAo)E IR walr) 3/4 A% AR ekd Ho)

E34Y A e BESFaL the] v % Afo]l= o] IAEH (biceps
femoris muscle)ol &5 ol 717%o] ol = Ao 7 Lo
AR S g}, A sk WS 350 g5l A dlof sk, 7 d ) AL Fol A

A3o] Lrief ), Aol WFE npRFel A X o Fu AR S FAb]E

gt wEbr) 3/4 A ARt 9] £o] LV 14 and GB 24 °l A €4 #v

2.5.1. VAS (Visual Analog Scale)

VAS 9] 54L& %

ol\

Sleae= 0= koL

JU

AP ESE 10 02 TR o B

(|

FA L 327 A AEE A Yol EA8HA 3kl Figure 15 & VAS ¢

o]t
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T Y= =413 fg%—
|
| |
0 10

Figure 15. The Visual Analogue Scale

2.5.2. ROM (Range Of Motion, 7F=H¢])
7Hs W 9]+ Straight Leg Raise ¢} Sit and Reach & 33t} 2+zto] =4

9= 0, cm o]t

2.5.3. VAS 9] 55 x5 g 54 W

VAS

B\

4 F AR F ALEE obale] 4 ()3} o] Axa.

28 A VAS A<

254, M ~E" N4 3t SLR ¥ S&R ¢] ROM X5 &3 =4 v
S&R 9] A5 a5 Ad] 7|EX7}F §17] "ol +& 57} §lar ohrk vFoll

242k 24017 gk A Lol ZAH oIz ghel Hlae] A Folxl ghe] zfol
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SLR ] ROM 574 & A8 &3} 3= ot o] 4 (2)3} #Zo] ARkt

2.6. TA A

2 AF A A A 2 a2 x Ao AEH L2 T2 R version 3.5.1

(2018-07-02) —- "Feather Spray" Copyright (C) 2018 The R Foundation
for Statistical Computing Platform: x86_64-apple-darwin15.6.0 (64-bit)

olth. At ARl Aol wWe} A% AFE Wael

rr

HA L Paired Sample

rlr

t-Test =+ Wilcoxon Signed Rank Test & A] 83} a1, w3+ W] uLs}
AL Independent Sample t-Test == Mann-Whitney U Test &

Al ask gt
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IlT. RESULTS

2018 12 €9 %=5%-¥ 20194 3 9 =714
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Table 4. Homogeneity Test for General Characteristic

General Characteristic EG CG p-value*

Male 2 3

Gender 1.000
Female 3 2
30’s 0 1
Age 40’s 2 1

1.000
50’s 3 2
60’s + 0 1
Asian 2 2

Race 1.000
Latino 3 3

Onset <5 Years 3 3 1.000
> 5 Years 2 2
Yes 4 3

LBP 1.000
No 1 2

* Fisher’s Exact Test
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=

524 A

1.2, 49T 2Tl 9 A 54 AFEe o

olg] ] Table 5= F A W4 E5(SnR, SLR_LT, SLR_RT, VAS_LB)d| tjj st

>
iy

14 2 =426 QoA ARt gzl ool ta 4 A4 Aspolt}.

I

X E Variables ©] t3} Independent Sample t-Test ZA¥+= p-value 7}

0.05 Wt} Z7] W] A nde] FAH L U e nolwr,

Figure 16 & 44Ad 524 HAES A3}E Bar Graph & YERH Aol

Figure 17 & 444 524 HX2ES A& Boxplot &2 YERH Folt),

Table 5. Homogeneity Test for the Variables Before Treatment

Variables EG CG p-value*
SnR 7.6+6.20 13.0+ 6.78 0.226
SLR_LT 72.8 £ 3.96 76.3% 2.36 0.171
SLR_RT 73.5+5.80 77.3+2.87 0.291
VAS_LB 5.4+3.29 3.0+2.83 0.251

* Independent Sample t-Test
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SnR SLR LT SLR RT VAS LB
Variables

Figure 16. Bar Graph of Homogeneity Test

Group B3 EG E5 cG

80 —
—¥ — .
. [
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2 40-
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2['-
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0 . =
SnR SLR LT SLR RT VAS LB
Variables

Figure 17. Boxplot of Homogeneity Test
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2. S&R (SnR)9l| it A3} v]a

2.1. 1 258 3 A7HA 9] A& 45 ZFo] Wil

o}z ¢] Table 6 &= m U7 A3 $oll 578 Ao} 1 2po]o|t}. Table 6 <}
7ro] Ad ol 2] SnR kel M3l 12k X BollA = 7.6 £ 6.23 cm oA 13.0
+ 7.97 cm & (p=0.038), 2 2} 1 Zll A= 124 + 8.11 cm oA 15.2 + 7.95
cm & (p=0.019), 3 2} 2ol A& 12.4 + 4.51 cm oA 17.4 + 6.47 cm =
(p=0.010)% F7tato] AA| A& 3)FolA] BF Fof3 A5 G35 B3
Fgk gzt A 9] SnR kel Wshi= 1 3 A 5941 13.0 £ 6.78 cm | A]
15.0 £ 8.25 cm 2 (p=0.189), 2 2} A Eo M= 14.4 £ 7.13 cm oA 154 +
7.89 cm 2 (p=0.230), 3 } X F M= 14.4 £ 7.09 cm oA 16.4 + 7.44
cm 2 (p=0.003)2 F7}ske] 3 2k A 5ol A vk folg X5 a5 BT

o] 28 Table 6 = A& 72 1 2} 2 2} 3 2}2] AA} 2}o] Ao A p-value 7}
0.05 Bt} 255 HolErh 22t el A= 3 2k9] el/ell A vt p-value 7}

0.05 Bt} 2h55 HolEth ol A2 A2 14} 221, 12]aL 3 2ol A B4+
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Figure 18 & X & #2%9] 718 Bar Graph & YE Zl o] 11, Figure 19 + A&

A 59 S Boxplot &% YE A o|H | Figure 20, Figure 21, Figure 22 +=
12 X543 14}, 2 2F 3 2F A=

799 A3= 717} Bar Graph, Boxplot

712] 3L Line Graph & e A o]t}

Bar Graph ¢! Figure 18 ¥} Figure 20 < HWH Z7]o+= A& 2] AJEej7}

e e o Este

Table 6. SnR Before and After Treatment, and It’s Difference

Group Treatment  Before (cm) After (cm) Difference p-value*

EG 1st 7.6 £6.23 13.0+797 54+397 0.038
2nd 124+811 152+795 28%1.64 0.019
3rd 124+451 174+6.47 50x245 0.010

CG 1st 13.0+6.78 150+8.25 20+283 0.189
2nd 144+713 154+789 10%+158 0.230
3rd 144+7.09 164+744 20+£0.71 0.003

*Paired Sample t-Test
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Figure 18. Bar Graph of SnR Before and After Treatment
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Figure 19. Boxplot of SnR Before and After Treatment
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Figure 20. Bar Graph of SnR After Treatment
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Figure 21. Boxplot of SnR After Treatment
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Figure 22. Line Graph of SnR After Treatment

2.2. ¥4 A& a3 (Cumulative Treatment Effect)9] w1+ v 1L

A AR EAE TR olle] BA e w A el gt

Treatment Effect = SnR After Nth Treatment - SnR Before 1st Treatment

ol#f¢] Table 7 SnR ¢ +4 X8 a3 A3 vludt, = -7 v ush
Z o]t} Table 7 oA A&t 1 2 F4 oA 5.4 £ 3.97 cm, 2 X 72| 4] 5.4

+ 3.97, 32 T4 4 9.8 £ 5.40 cm #to] HJ L thET 1 2 T4 2.0 +
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2.83cm, 2 2F T4 2.4 +£2.70 cm, 3 2 FAlA 3.4 £ 2.51 cm %£9]
Hoj Al 1 &bl A= p kol 0.158, 2 ZFoll A= 0.102, 3 ZFoll A= 0.043 o] S St

o] SnR ¢ 4 A8 ZNE APy xS v wd An 34 A8 Fol

0

S fol 9 Aol 7t AASS Mol Frh hA] Wb, 1 R E 3 2 <)
Az A, F o] M)A 1 st 2 A9 hETe] ARE T ol 7t G 7
Aol Ameld 232 14 24, 225 3 2ol A o] & 2ol 7}

A Foll .= ETrakaL, witk FA X8 vlalol A 1 xFe} 2 2F A mol A {2 &

=3

7} A3 EE WAL o] Y el A

2
I
S

Zpol 7F Sl =& H ol T,
zo] 7F dH B = f-29] 8F x}o| 7} A7) A &S 4= At} Figure 23, Figure 24 +
A7 vl algto| gk SnR ¢] 74 A5 @3E ¥ g, 71 43E Bar

Graph ¢} Boxplot &2 E}H Ao|t},

Table 7. Comparison of Treatment Effect of EG and CG

Treatment EG (cm) CG (cm) p-value*

1st 5.4+3.97 20+283 0.158

2nd 7.6+5.68 24+ 270 0.102

3rd 9.8 +5.40 3.4+251 0.043

*Independent Sample t-Test
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Figure 23. Bar Graph of SnR Treatment Effect
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Figure 24. Boxplot of SnR Treatment Effect
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M2 - M1
 (5D12 +5D22);2

Cohen'sd =

M1: Mean of CG, M2: Mean of EG

SD1: Standard Deviation of CG, SD2: Standard Deviation of EG

of#f o] Table 8 & AP} thxw o] w3+ &3 =7] (Cohen’s )& 1 7k, 2 At
32k A53% x5 a3 (Treatment Effect)ol] tjalo] A A3+ A 3}o]t}. Table

oAl Cohen’s d 217} 1 2+ A1 55 0.99 oA 2 2+ A &F 1.17, 32 A =5
1.52 &= et Cohen’s d o] =47} 0.8 o4 A& &7} Large =
Hr7F HojA g A7y 24 + 7 X8 a3 37|= 13 2 2} 18]
3 2} =5 Large ©]t}. Figure 25 + Cohen’s d 2 Line Graph & e

A o]t}

53



Table 8. Cohen’s d on SnR Treatment Effect Between Two Groups

Treatment 1 2 3
Cohen’s d 0.99 1.17 1.52
Meaning Large* Large* Large*
CD<0.2 Negligible

CD<0.5 Small

CD<0.8 Medium

Otherwise Large

Cohen's d on Tx Effect of SnR

o
-
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e 2
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Figure 25. Line Graph of Cohen’s d on SnR Treatment Effect Between Two Groups
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3. SLR_LT ol gt A3} vjul

3.1. 1 2H+E 3 2p7HA] 9] A5 A5 2ol vl

ot ¢] Table 9 = 1 2H+-H 3 A7kA ¢ A 7 A 5-¢] HAE SLR (LT) ¢t 21

zto], 123l 1 zko] (Difference)ell tal <] gk o] 7} tp=4] e o gk p-

value o]t} Table 9 oA A& el A 9] SLR (LT)%] Wale 1 3t

Aol = 72.8 £ 3.96 ol A 83.8 £ 4.92 °& (p=0.002), 2 =}

A Foll M= 82.4 £ 6.80 °o A 93.4 + 6.50 °2 (p=0.002), 3 =}

A Fo A= 86.2 + 3.27 °o 4 97.4 + 4.51 °& (p=0.025)& Z7}ste] A
A7 3ol BT Fo3 A5 35 Bk A% thETol A9 SLR (LT)

gkl Wakis 1 A A Fo A= 76.3 £ 2.36 °9lA] 82.5 + 5.45 °E (p=0.045),

22k A 7ol A= 79.8 £ 3.50 °ol A4 83.3 + 2.99 °= (p=0.289), 3 =t

gl A= 81.5 £ 4.36 °ol A 84.5 + 3.70 ° (p=0.069) = F7}8ko] 1 2}

A g et o3k A5 5akE B

Figure 26 & X5 A% 9] kS Bar Graph & YEF A o]al, Figure 27 & X &
A3 9] 3kS Boxplot &% YEFH Aol W Figure 28, Figure 29, Figure 30 &

L2 A5t 14k, 2 2, 3 2k A1 8.5-¢] 232 Z42f Bar Graph, Boxplot,

719 31 Line Graph & YWERH A o]t} Bar Graph ¢l Figure 26 ¥} Figure 28 <

W 27)o AdEe] Esk tiawe] Fene o EeedE Fet,

F
il
ol

A5 Fole 2T JulE A4 57 AL % 5 Ak Bk opeh, A
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13322l Figure 30 &

SLR (LD A2 tx=v"2] 219 71<7]7F SnR 21 ¢] 7] 27 ¢} vl =5},

/1;:]6

EN
i
Lo

TXH7HA] B

T3l

T

0]
PA -

dl

wxpslE # A o] SLR (LT A ¢

0

Table 9. SLR_LT Before and After Treatment, and It’s Difference

ZFo] SLR (LT)¢] SnR HE.t} ¢4 <l

Group Treatment  Before (°) After (°) Difference  p-value*
1st 728+396 83.8+492 11.0+3.39 0.002
EG 2nd 824+6.80 934+6.50 11.0%3.24 0.002
3rd 86.2+3.27 974+451 11.2+7.12 0.025
1 7631236 825+545 6.25%3.77 0.045
CG 2" 79.8+350 83.3+299 350%5.45 0.289
3rd 815+436 845+3.70 3.0+216 0.069

*Paired Sample t-Test
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Figure 26. Bar Graph of SLR_LT Before and After Treatment
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Figure 27. Boxplot of SLR_LT Before and After Treatment
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Figure 28. Bar Graph of SLR_LT After Treatment
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Figure 29. Boxplot of SLR_LT After Treatment
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Figure 30. Line Graph of SLR_LT After Treatment

3.2. ¥4 A8 a3 (Cumulative Treatment Effect)9] w1+ v 1L

A AR EAE O ohele] B4 owA] Held

Treatment Effect = ROM After Nth Treatment - ROM Before 1st Treatment

=
El
e
POy
o,
=
—
o))
=5
D
)—A
o
=2
>
>
ook
M
}—A
2
—r
)
=2
>
—
=
o
-+
w
w
O
. o]
\}
Wi
24

FA A 20.6 £ 5.77 °, 3 & FA A A 24.6 £ 6.23 °Fko] H AL,
o A= 1 2 F40] 6.3 +3.77°, 22 F40]7.0+2.16°, 34

A 0] 8.3 £ 2.87 °gho] Ho14] 1 ZFel A= p gho] 0.087, 2 2kl A= 0.003,
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3 2ol A= 0.002 7} E Atk o] SLR (L) 9 74 X5 a3s Aga

fzwS Hlag A9 22 A8 §, 3A A8 o 7 153t folek Zfol vt

AREE BofErh A Zabd, 1 AHRE 3 274 9] A= A§ 2pe] vl A
Aol A 1 2E 2 2 3 3ke] A gl A B frof gk xfol 7k QlodTh 1k

o] A8 E 12l AR fol gk 2ol 7k QI AL 2 2}, 3 Aol A= fro o

Zpol 7k itk Tl = Batar, 3F T A X8 vael A= 1 2ol Mt

ol Zfol 7k flaL, 2 2k, 3 &bl A= ol dt Abol 7t AASE HAE

Figure 31, Figure 32 & A&7 3} vl thek SLR (L) 3 A& &3S

vl 13l 71 A3= Bar Graph 9F Boxplot 2= YERH 7 o]t}

Table 10. Comparison of SLR_LT Cumulative Treatment Effect Between Two Groups

Treatment EG (°) CG (9 p-value*
1st 11.0+ 3.39 6.3+ 3.77 0.087
2nd 20.6 £ 5.77 7.0%2.16 0.003
3rd 24.6 £ 6.23 8.3 +2.87 0.002

*Independent Sample t-Test
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Figure 31. Bar Graph of SLR_LT Cumulative Treatment Effect
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Figure 32. Boxplot of SLR_LT Cumulative Treatment Effect
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3.3. 74 # &S (Cumulative Treatment Rate)2] 3+ H] 2l

A AREE g obele] B4 02A el gk,

(ROM After nth Tx - ROM Before 1st Tx)
Treatment Rate (%) = x 100 (%)
(100 - ROM Before 1st Tx)

otz ¢] Table 11 2 SLR (LD 9 4 A &S A3 vlut, = a3F

H] 3 Ao|t}, Table 11 oA A& & 1 2k 2 X 78&0] 41.0 + 13.9 %,
2 2} 72 X1 7&o] 76.7 + 24.26 %, 3 2F ¥4 A 5&0] 90.3 + 24.26 %7}
AL, 2ol A= 1Ak F4 A 580 27.2 £ 18.00 %, 2 A 4
AFZES29.6 £9.76 %, 32 T4 AFEES35.0 £ 12.71 %7} H oA

1 2l = 3F 74 A &80l 3k p-value #kol 0.234, 2 X}ol| A= 0.009,

3 2o 4 0.001 o HTh FI% Aol 7k ghi=rk gl=rk SRAAE 23

A A= gk o] 1 Apol| ARt Fol gk Zpol 7k fIA AL 2 A, 3 A A & Foll=
T 7F zFo] 7} ¢l gltt. Figure 33, Figure 34 & SLR (LT)¢] A& 3} 8] alvtol
st 7 74 A 5&S v wek, 1 23E Bar Graph ¢ Boxplot &2 e
A o]t
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Table 11. Comparison of SLR_LT Cumulative Treatment Rate Between Two Groups

Treatment EG (%) CG (%) p-value*
1st 41.0 £ 13.98 27.2 £ 18.00 0.234
2nd 76.7 £ 24.26 29.6 £ 9.76 0.009
3rd 90.3 £ 24.26 35.0+12.71 0.001

*Independent Sample t-Test
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Figure 33. Bar Graph of SLR_LT Cumulative Treatment Rate
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Figure 34. Boxplot of SLR_LT Cumulative Treatment Rate

3.4. Cohen's d (3 A& &3 A7)

Al
=

i

T+ fEzFe 7 SLRLT X8 a3E vlustr] 98 oFale] Cohen's

d k2 AHg- A,

M2-M1
. (5SD12 +5D22)/2

Cohen'sd =

M1: Mean of CG, M2: Mean of EG

SD1: Standard Deviation of CG, SD2: Standard Deviation of EG

64



olgfe] Table 12 & A&+ 79 7 @3 =7] (Cohen’s )& 1 2}, 2 =},
32 A5F X8 a7 (Treatment Effect)ell tiste] 2 Agk A z}olt}. Table

12 4 Cohen’s d =217} 1 A A 5.5 1.31, 2 2+ A1 8% 3.33, 3 2k A &5
3.54 2 YEFHT) Cohen's d @ %7} 0.8 o] 48 & @37} Large & 37}
Hojxm g A9ty )2yt 3 A8 a3 A7) 1A 2 2, aglal 3 A}

E5% Large ©]t}. Figure 35 & 7 X8 @3} 317]¢1 Cohen’s d #<5 Line

Graph 2 YERd Zlo|t}.

Table 12. Cohen’s d on SLR_LT Treatment Effect Between Two Groups

Treatment 1 2 3
Cohen’s d 1.31 3.33 3.54
Meaning Large* Large* Large*
CD<0.2 Negligible

CD<0.5 Small

CD<0.8 Medium

Otherwise Large
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Figure 35. Line Graph of Cohen’s d on SLR Treatment Effect Between Two Groups

4. SLR_RT ©l| tjst A3} vl

El

4.1. 1 A5-¢ 3 2744 o] A& 45 2ol ]

ot# 9] Table 13 & 1 2H7-H 3 274719 A& A 59 §2~E SLR (RT) k3 1
zto], 123l 1 2Fo] (Difference)dl thal 2]k =}o] 7} Lp=X]o t] st p-
value o]t} Table 13 oA A3 el A9l SLR (RT)gS] Hsl= 1 2

Ao A= 73.5 + 5.8 °oll 4 83.8 + 6.75 °& (p=0.007), 2 2} | &ol| A= 83.5
+ 9.54 °o 4] 91.0 £ 6.48 °& (p=0.052), 3 2} X Bl 88.5 + 5.07 °

o] 4 100.0 £ 3.74 °2 (p=0.047)2 Z7}5}e] 1 2k} 3 Aol A X & A5
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Apolof] tial ol 3t Aol 7k glom, 2 el A= A& AT Zolol vhal -]

ZFol 7k At

thx=oll A 9] SLR (RT) 3te] W3l 1 2} x| 8o A= 77.3 + 2.87 °0)| A 83.5
+ 8.19 °& (p=0.134), 2 2} X Fo|A+=81.8 £ 4.65 °0| 4] 86.0 £ 7.16 °&
(p=0.115), 3 2} x| 2| A=86.0 + 2.94 °o| A 90.8 + 4.57 ° (p=0.153)=

F7bstel 14, 22, 34 BF A% AF Aolo] thah 528 Aol 7k 91k,

Figure 36 & X5 #2%9] 718 Bar Graph =& YEJ Zo] 11, Figure 37 & X &
39 72kS Boxplot 2.2 YERH ZHol™, Figure 38, Figure 39, Figure 40 &
12k A543} 12}, 2 %, 3 2} 1599 A& Z+2} Bar Graph, Boxplot

18] 31 Line Graph & YEd Aot} Bar Graph ¢l Figure 36 ¥} Figure 38 &

Follt= tlxwe] FHE 7 1982 & ATk Bk oheh A ezl
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Table 13. SLR_RT Before and After Treatment, and It’s Difference

Group Treatment  Before (°) After (°) Difference  p-value*
1st 735+58 83.8+6.75 10.3+3.1 0.007
EG 2nd 835+£954 91.0+648 75148 0.052
3rd 88.5+507 100.0+3.74 115%7.05 0.047
1" 77.3+287 835+819 6.31+6.13 0.134
CG 2" 81.8+465 86.0x7.16 4.313.86 0.115
3rd 86.0+£294 90.8+457 481499 0.153
*Paired Sample t-Test
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Figure 36. Bar Graph of SLR_RT Before and After Treatment
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Figure 37. Boxplot of SLR_RT Before and After Treatment
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Figure 38. Bar Graph of SLR_RT After Treatment
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Figure 39. Boxplot of SLR_RT After Treatment
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Figure 40. Line Graph of SLR_RT After Treatment
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4.2. ¥4 285 a3 (Cumulative Treatment Effect)¢] v-3F vl

A 27 a9 A9 (Definition of Cumulative Treatment Effect)+ t23}

4

uh

o] 4

o,
s

sl
p 84

Treatment Effect = ROM After Nth Treatment - ROM Before 1st Treatment

olgf¢] Table 14 += SLR (RT)2] 74 A5 a3= A3} vludt, 5 7+

H| 13k A o]t} Table 14 oA AT+ 1 2 F4 oA 10.25 £ 3.10 °, 2 %}
TR 17.5 £ 5.69 °, 3 2 FA ol A 26.5 + 9.26 °Fke] H UL,
2T AE 12k F40] 6.25+6.13°, 22 F20] 8.75 £ 4.57 °, 3 %}

0] 13.5 + 2.38 °gto] HojA] 1 2ol A p gko] 0.288, 2 2ol A& 0.053,

3 z}e A= 0.035 7} H 1tk 0.05 Bt} 2H& p-value 0.035 zF< SLR (RT) 9]

X
e
fol
B=)
1o
o
o
rlj
i
M
=
=

N
mlo
)

w3k Ay 32k A&

3 A8 = 0

of F 1F7rel 2l 3k 2pol 7} WA S-S Ho]FT). Figure 41, Figure 42 &

o

e

Sty vlalgtel tidt SLR (RT)E] +4 A5 a¥& vush 1 A3E Bar

Graph ¢} Boxplot &2 EFH Ao|t},
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Table 14. Comparison of SLR_RT Cumulative Treatment Effect Between Two Groups

Treatment EG () CG (9 p-value*
1st 10.25 + 3.10 6.25+6.13 0.288
2nd 17.5+5.69 8.75 £ 457 0.053
3rd 26.5%9.26 135+ 2.38 0.035

*Independent Sample t-Test
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Figure 41. Bar Graph of SLR_RT Cumulative Treatment Effect
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Figure 42. Boxplot of SLR_RT Cumulative Treatment Effect

W

3. 74 A 55 (Cumulative Treatment Rate)®] 7%} H] L

-

rlo

EE R

g3t el Ao a).

4

(ROM After nth Tx - ROM Before 1st Tx)
Treatment Rate (%) = x 100 (%)

(100 - ROM Before 1st Tx)

H| 3 g Z o]t} Table 15 oA A& 12 F2 X 8&8&0] 40.1 + 15.4 %,

2 2} 74 A J;Eo] 67.1 + 23.52 %, 3 & T4 AFEES 98.3 £ 12.79 %7}

i
32

3, o ERTAE 1R R4 A 2Ee] 29.1 + 28.40 %, 2 3 ¥4
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A m&L40.3 £ 22.94 %, 32 T4 A 55 60.5 £ 15.42 %7} F o)A

1 ZFol M= 7 74 580l i3k p-value gko] 0.524, 2 2}l 4]+= 0.154,

3 kel A= 0.009 7} =] At

| a3k, 1 A3= Bar Graph ¢F Boxplot 2% YERH Aol

’

B
kil
fifo
o

jor

Table 15. Comparison of SLR_RT Cumulative Treatment Rate Between Two Groups

Treatment EG (%) CG (%) p-value*
1st 40.1+154 29.1 £ 28.40 0.524
2nd 67.1 £ 23.52 40.3+£22.94 0.154
3rd 98.3+12.79 60.5 + 15.42 0.009

*Independent Sample t-Test
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Figure 43. Bar Graph of SLR_RT Cumulative Treatment Rate
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Figure 44. Boxplot of SLR_RT Cumulative Treatment Rate
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|wskz] f8l oFze] Cohen's

M2 - M1
 (5D12 +5D22);2

Cohen'sd =

M1: Mean of CG, M2: Mean of EG

SD1: Standard Deviation of CG, SD2: Standard Deviation of EG

ot#f 2] Table 16 & A3} thx=wr 9] 3t &3 7] (Cohen’s )= 1 4}, 2 AL,
32 A 5% A5 a7 (Treatment Effect)ol] tldte] 2 A] s AF}o]t}, Table

16 4 Cohen’s d =217} 1 2} A 5% 0.82, 2 2} A %5 1.7, 32k A 5§
1.92 & YElSTE Cohen's d 9] %71 0.8 o] x5 @37} Large & H7}
HojAl g Ay izt 3 A= a3 A7+ 1A 2 2, 18]ar 3 &)

55 Large ©|t}. Figure 45 += 7t X}& @3 7] Cohen’s d %t< Line

Graph = YEgldl Aolt}
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Table 16. Cohen’s d on SLR_RT Treatment Effect Between Two Groups

Cohen's d

Treatment 1 2 3
Cohen’s d 0.82 1.7 1.92
Meaning Large* Large* Large*
CD<0.2 Negligible
CD<0.5 Small
CD<0.8 Medium
Otherwise Large
Cohen's d on Tx Effect of SLR_RT
@
o _
<+
o
o _
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= T

Treatment

Figure 45. Cohen’s d on Treatment Effect of SLR_RT
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5. VAS o ojgt A3} v al

AN o ARE flete] A A5 =2 VAS o 545 Low Back,
Back of Pelvis, Hamstrings, and Back of Knee 2] 4 7 H| A 322 sl &
2H2d s Al s A RE, /1% el VAS 2ol A Low back pain & A €& tH&
FTSES A At o Low back pain & ZFal 9l A 2 A g ol A
4 7go] AL, A= 3ol AAT BAHR] FAE T A=

Z7} U BE2E AN 2% 231387 918t Low Back o djdt &

o|\

Back ¢ VAS ] tlgt A3& 7}A| 1L v wL& s} T,

5.1. 1 AH-¥] 3 27hA1 9] 47 A5 VAS ¢ Bl al

olg) 9] Table 17 & v 4 A3} Foll VAS & 543 Aufo] Foakat
ZFolo|th, Table 17 3 o] A@rol| A o] VAS 3t #he] Wsh= 1 4

A 7ol M 5.4 £ 3.29 914 1.6 £ 1.67 & (p=0.064), 2 2 A 5ol A= 3.0 +
2.24 94 0.4 £ 0.89 2 (p=0.090), 3 2+ A B A = 2.8 + 2.17 4 0.0 +
0.00 & (p=0.045)% A5ttt 18y 3 AF X159 A3 p-value 7}

0.05 Ru} 2to =2 3 2F 79 Aeqt

L
r

Z}o] & Bl HkH
ol o] VAS e ghe] Wk 1A 8ol 3.0 £ 2.83914 2.0 +
2.12 2 (p=0.142), 2 2 A& A& 1.4 + 1.67 o4 1.0 £ 1.00 & (p=1.000),
32 A Jel = 1.2 £ 1.30 914 0.6 £ 0.89 2 (p=0.371) 438} 28

S
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_
e
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w
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Figure 46 2 A& %9 VAS H+ 4= Bar Graph & YEFH Aot} Figure

il

J
1o
ok

-

46 | A Bar Graph & H.¥H ¥ & =z} A+=d EF HAVF A
U2 ZS Ho] a1 Q) Figure 47 & X & 159 VAS H @S
Boxplot 2.2 UElH Zoln, Figure 48, Figure 49, Figure 50 & 1 2} A&

A3 12} 2 2, 32 A 592 A3E Z+7; Bar Graph, Boxplot, L8] 3L Line

Graph 2 YEld Aolt}

Table 17. Mean of VAS (Low Back) Before and After Treatment, and It’s Difference

Group Treatment Before After Difference p-value

EG 1st 54+3.29 1.6 £ 1.67 3.8+3.35 0.064*
2nd 30+x224 04+0.89 26+261 0.090*
3rd 28+217 0.0+0.00 28+ 217 0.045*

CG 1st 3.0+ 283 20212 1.0+1.22 0.142*
2nd 14+167 1.0+1.00 04+0.89 1.000**
3rd 1.2+130 0.6+0.89 20+0.71 0.371**

*Paired Sample t-Test

**Wilcoxon Signed Test
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Figure 46. Bar Graph of VAS_LB Before and After Treatment
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Figure 47. Boxplot of VAS_LB Before and After Treatment
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Figure 48. Bar Graph of VAS_ LB After Treatment

Group BE EG B3 cG

7.51

n
=]

¥
i

0.0+ -

1B 1A 2A 3A
Treatment

Figure 49. Boxplot of VAS_ LB After Treatment

81



.
1

|

I

Group
= EG
& CG

VAS (Low Back)

[+]
1

Treatment

Figure 50. Line Graph of VAS_LB After Treatment

5.2. ¥4 A5 a3 (Cumulative Treatment Effect)®] w7 ¥ !

A4 A5 a9 Z9 (Definition of Cumulative Treatment Effect)+ th2-3}

ol

o

BEACE

Treatment Effect = 1st X] & A VAS - Nth 2| & & VA

(@)

ol 2] Table 18 & VAS (LB)9] 74 X & 3= A8 vuldt, &5 3

T

|38 F o]t} Table 18 oA AHT 1 2 F2 oA 3.8 + 3.35, 2 2}
FA A 5.0 + 3.32, 3 &F A4 5.4 + 3.29 gho] HQlar, iRl A= 1 2}
FAo] 1.0 £ 1.22, 2 2 FH 0] 2.0 + 2.00, 3 2 F2 0] 2.4 + 2.30 ko]

HojA 1 bl A= p gkol 0.117, 2 &A= 0.122, 3 Zfoll A= 0.133 o] ¥ St}
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upebA 12k 2 2F, 3 2} X5 & B p-value 7F 0.05 Bt} A7) vl o1k

ol 9t Aol 7} ghek.

Figure 51, Figure 52 & A3+ 3} vlalato] o3k VAS (LB)9 74 A8 a34=
H) 3k 71 A3}= Bar Graph ¢ Boxplot &2 e A eld], Figure 51 &

BA HH xd327F o 25 < 5 ok

Table 18. Comparison of VAS_LB Cumulative Treatment Effect Between Two Groups

Treatment EG CG p-value*
1st 3.8+3.35 1.0+ 1.22 0.117
2nd 50+3.32 2.0+ 2.00 0.122
3rd 5.4+3.29 24+ 230 0.133

*Independent Sample t-Test
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Figure 51. Bar Graph of VAS_LB Cumulative Treatment Effect
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Figure 52. Boxplot of VAS_LB Cumulative Treatment Effect
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5.3. ¥4 A& & (Cumulative Treatment Rate)2] %} 8] 1l

A g T} o] el a).

(VAS Before 1st Tx - VAS After nth Tx)
Treatment Rate (%) = x 100 (%)
VAS Before 1st Tx

o}z ¢] Table 19 = VAS (LB)9| +4 A 5&5 A v, 5 1t
H] 13 A o|t}h Table 19 oA AF TS 1 2} 2 X 880] 66.7 + 27.22 %,
2 2} 72 x17&o] 91.7 + 16.67 %, 3 2+ ¥4 A &4 100 + 0.00 %7}
AL, 2ol A= 1Ak 74 A 58&0] 33.9 £ 22.99 %, 2 A 4

A 545 65.6 £ 15.03 %, 3 A} F4 A5E280.6 £ 17.35 %71 H oA

1 2poll A= 3F 72 2 &80 t3k p-value #ko] 0.155, 2 =Foll A= 0.086,

3 kel A= 0.192 7F = At

T3 A AR5 aapef o] o3 A A 5EolAE 1A} 2 A, 3 A A
ek 5 255 7ke] wlatel A p-value 7F 25 0.05 Bt} =7 72| 3 2}o] 7}
A AT} Figure 53, Figure 54 = VAS (LB)9] A& ¥} vl alytol ofgk =3¢

2 27 E&S ¥, 2 23E Bar Graph 9 Boxplot & & e Aol
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Table 19. Comparison of VAS_LB Cumulative Treatment Rate Between Two Groups

Treatment EG (%) CG (%) p-value*
1st 66.7 £ 27.22 33.9+22.99 0.155
2nd 91.7 £ 16.67 65.6 £ 15.03 0.086
3rd 100 £+ 0.00 80.6 + 17.35 0.192

*Independent Sample t-Test
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Figure 53. Bar Graph of VAS_LB Cumulative Treatment Rate
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Figure 54. Boxplot of VAS_LB Cumulative Treatment Rate

5.4. Cohen’s d G*7F A5 a3} =27])

A3 2o #7FSLR_RT X8 @32 vusdtr] s olefe] Cohen’s
d #& A&
Cohen'sd = Me_ M1

. (5D12 +5D22);2

M1: Mean of CG, M2: Mean of EG

SD1: Standard Deviation of CG, SD2: Standard Deviation of EG
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ol 9] Table 20 & A7 =9 7+ &3 77] (Cohen’s )& 1 =}, 2 A},
32 A 5F, A& a7 (Treatment Effect)ol] tste] 2 Ak A3}o|t}, Table
20 o4 Cohen’s d A7} 1 2k A 5% 1.11, 2 2 A 5% 1.1, 3 2} A &%

1.06 &2 YET. Cohen's d & %7} 0.8 o2 X5 @37} Large =

Bt HoAA R R A3 hxat e 3 X5 523 A7) 1A 24, 28

3 2} 25 Large ©]t}. Figure 55 & w3t 2|5 &3 717]2] Cohen’s d #t=

Line Graph = YEdl Aolt},

Table 20. Cohen’s d on VAS (LB) Treatment Effect Between Two Groups

Treatment 1 2 3
Cohen’s d 1.11 1.1 1.06
Meaning Large* Large* Large*
CD<0.2 Negligible

CD<0.5 Small

CD<0.8 Medium

Otherwise Large
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Figure 55. Cohen’s d on Treatment Effect of VAS LB
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Table 21. Demographical Information About Research Patients
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3. VAS (LB)dl| 3t A=}

Aol A Paired Sample t-Test ¢l 9% A5 *}o] & p-value ## 22 753
Ad 12 22 32 A T, 3 A Al AR {2l gk Aol 7F Qlvkar A ¥t
vhgkom | a3 A map Afoleh w3k 4 A 5 & Apoldl M= 1 A}, 2 A}, 3 AL

B st ZFel 7k itk thek Cohen's d o= AS3e Ad= A9
aYE gxa a3 vlastd 14}, 2 %, 3 2F x| =5, 25 Large o 237}
itk vghAl 28k p-value oA 793 A37F Yo x| kol = &k
g3e] A7) oAM= Large ¢ 237 Yt} Cohen's d 7F 0.8 o] H-HE
Large o|t}. 181} E 9] S&R HAEJ A+ Cohen’s d 7} 1.52 & o p-
value gko] 93t A vk, SLR (LT) H|~E| A= Cohen’s d 7} 3.33 & o)
p-value gto] 934 v}gkem, SLR (RT) Hl|A~E A= Cohen’s d 7}

1.92 & wl p-value gtol frolatAl Ukt ol A352 A& 7 BolAaL

345 oAl B p-value o oy Cohen's d B0l TE& 4o
T} o]+= p-value & W& "o} 50]31 Cohen's d o] HHH S Hbol E0]X]
U= A= 2937 Cohen’s d & W& Hko} E0] 11 p-value & HHH S
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4. SLR, S&R, VAS (LB)¢] 7+ #7

oo} 1% Lo #3]7] (S&R) HIAEE AA|o|A = 5ele) 143}
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Figure 30 & %5 % SLR (L'T)°l 3} Line Graph $ 3%, Figure 40 & X & %
SLR (RT)°l 3} Line Graph ©]1t}. 718] 31 Figure 22 =X % & SnR ol )3t

o
Line Graph $t}. WA Figure 50, Figure 30, Figure 40 & XA ¥H A& +3}
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2] wapshE F-ito] VAS (LB)9F SLR (LT and RD)AIA &= A9 22 A4,
12k A5 A el A dojufar Qv o] 21 A= o] Akl wig- A3 ASS
Ho]E= Zlolth. 18y Figure 50 3} Figure 22 & XA W, VAS (LB)<}
S&R A= A tfzxato] awatste A5 o] thEoh VAS (LB)ol A= 1 2
A& Aol A wAFaL QAT SnR ol M= 2 2 X Foll A wzbrt dojitar 9l

ol s8] FdAd 52 FF0] S&R I A A Aol A5 Tl

obZ th] Fo] Ayt g 4 itk thA] Tatd, 7 thel o] Aste] A S
EA o g AdAE A, F2 G Fa1 webA] S0 ARt v e
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V. CONCLUSION

A7), SLR (LT, RT) €|2E9 32} x| & 3 27} +2 228 Axpr}
2 35.0 £ 12.71 %, 60.5 + 15.42 % 9] #& AL, Aol =
90.3 &+ 24.26 %, 98.3 £ 12.79 %2 gtol vkt =, 3 2} X 5% A m &l A
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APPENDICES
Informed Consent Form

You are invited to participate in a research study about“Effects of acupuncture with
stretching on hamstrings tightness for improving the result of Sit and Reach Test”.

The goal of this research study is formallyto investigate effects of acupuncture with
stretching on hamstrings tightness for improving the result of Sit and Reach Test, and to
be applied and to be informed for many people more than before by the effects.

This study is being conducted by Yong WungYoo, L.Ac.

The study designwill be that the patients with hamstring tightness mainly from
December 2019 to March 2019, in both Control Group and Exprimental Group, will be
treated with acupuncture and/or stretching for hamstring tightness. Treatment will be
three times, one time every week for three weeks, with only acupuncture and stretching,
not with any medication or instrument.

Participants in both groups will be inspected for the situation of health, such as blood
pressure, temperature, pulse, and tongue. Also, various situations of body for diagnosis
and various pains with hamstring tightness, such as low back pain, pelvic pain, hamstring
pain, and knee pain, will be checked by questionnaires. On the other hands, Sit and Reach
(S&R) Test and Straigh Leg Raise (SLR) TEST will be conducted for more objective
data before and after treatment.

Your participation in this research is entirely voluntary. It is your choice whether to
participate or not.

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.All the private information
collected for the research will be protected and secreted, not shared. But the researchers
will be able to see it.

During treatment, pain, bruise, or swollen may temporarily be. If it is severe, you can quit
the treatment, and we will give the medication or treatment routinely offered to make it to
be relieved. 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.Nevertheless, your
participation will help to enrich the effects and knowledge on/of Acupuncture.
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If you have any questions about this study, please contact Yong WungYoo, L.Ac.at 1-
213-908-8495 and pastoryoo@empas.com.If you have any questions or concerns
regarding your rights as a subject in this study, you may contact Dr. Jae Jong Kim, Chair
of the South Baylo University. Institutional Review Board (IRB) at 213-738-0712 or
jaejongkim621@gmail.com.

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 and to share the information for research study to researchers.

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 participants

Name of Researcher(Print)

Signature of Researcher

Date: Day/Month/Year
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Formulario de consentimiento informado

Le invitamos a participar en un estudio de investigacion sobre "Efectos de la
acupuntura con el extension en la rigidez de los isquiotibiales para mejorar el resultado de
la prueba de sentarse y alcanzar".

El objetivo de este estudio de investigacion es investigar formalmente los efectos de la
acupuntura con el extension en la rigidez de los isquiotibiales para mejorar el resultado de
la prueba de sentarse y alcanzar, y ser aplicado y estar informado para muchas personas
mas que antes por los efectos.

Este estudio esta siendo realizado porYongWungYoo, L.Ac.

El disefio del estudio sera que los pacientes con rigidez de los isquiotibiales,
principalmente desde diciembre de 2019 hasta marzo de 2019, tanto en el grupo de
control como en el grupo de Exprimental, se trataran con acupuntura y / o extension para
la rigidez de los isquiotibiales. El tratamiento sera tres veces, una vez por semana durante
tres semanas, solo con acupuntura y extensién, no con ningun medicamento o
instrumento.

Los participantes de ambos grupos seran inspeccionados para detectar la situacion de
salud, como la presion arterial, la temperatura, el pulso y la lengua. Ademas, los
cuestionarios revisaran diversas situaciones del cuerpo para el diagnéstico y diversos
dolores del cuerpo con tension en los isquiotibiales, como dolor lumbar, dolor pélvico,
dolor en los isquiotibiales y rodilla. Por otro lado, se realizarén la prueba de sentarse y
alcanzar y la prueba de elevacion de la pierna estirada para obtener datos mas objetivos
antes y después del tratamiento.

Su participacion en esta investigacion es completamente voluntaria. Es tu eleccion si
quieres participar o no.

La informacion que compartira con nosotros si participa en este estudio se
mantendra completamente confidencial en toda la medida de la ley. Toda la
informacidn privada recopilada para la investigacion se protegeray se secretara, no se
compartira. Pero los investigadores podran verlo.

Durante el tratamiento, el dolor, el moreton o la inflamacion pueden estar temporalmente.
Si es grave, puede dejar el tratamiento y le daremos la medicacion o el tratamiento que
habitualmente se ofrece para aliviarlo. Ya sea que elija participar o no, todos los servicios
que reciba en esta clinica continuaran y nada cambiara. Si elige no participar en este
proyecto de investigacion, se le ofrecera el tratamiento que se ofrece habitualmente en
esta clinica. Puede cambiar de opinién més tarde y dejar de participar incluso si aceptd
anteriormente.
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Participar en este estudio puede no beneficiarlo directamente. Sin embargo, su
participacion ayudara a enriquecer los efectos y el conocimiento sobre la acupuntura.

Si tiene alguna pregunta sobre este estudio, comuniqueseconYongWungYoo, L.Ac. al
1-213-908-8495 y pastoryoo@empas.com. Si tiene alguna pregunta o inquietud con
respecto a sus derechos como sujeto en este estudio, puede comunicarse con el Dr. Jae
Jong Kim, Cétedra de la Universidad South Baylo. Junta de Revision Institucional (IRB)
al 213-738-0712 jaejongkim621@gmail.com.

SE LE ENTREGARA UNA COPIA DE ESTE FORMULARIO, SI NO ACEPTA
PARTICIPAR.
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Certificado de Consentimiento

He leido la informacion anterior, 0 me la han leido. He tenido la oportunidad de hacer
preguntas al respecto y cualquier pregunta que haya formulado ha sido respondida
satisfactoriamente. Doy mi consentimiento voluntario para participar como participante
en esta investigacion y para compartir la informacion para el estudio de investigacion a

los investigadores.

Nombre del Participante (impresion) Nombre del Testigo (impresion)
Firma del Participante Firma del Testigo
Fecha: Dia/ Mes / Afio Fecha: Dia/ Mes / Afio
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Declaracion del investigador / persona que toma el consentimiento.

He explicado con precision la hoja de informacion al posible participante. Confirmo que
al participante se le dio la oportunidad de hacer preguntas sobre el estudio y que todas las
preguntas formuladas por el participante han sido respondidas correctamente y de la
mejor manera posible. Confirmo que la persona no ha sido obligada a dar su
consentimiento, y el consentimiento se ha dado de manera libre y voluntaria.

Se ha proporcionado una copia de este ICF a los participantes.

Nombre del Investigador (Impresion)

Firma del investigador

Fecha: Dia/ Mes / Afio
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Questionnaire of Pretest/Posttest

Name: Date: DD/ MM/ YY
No. : Times:

1. Do you have pain in your hamsting? ( )

a. Yes b. No

If Yes in question 1, please place a mark on the line that best represents your pain now.

No pain Worst pain
0 10

2. Do you have pain in your low back? ( )

a. Yes b. No

If Yes in question 2, please place a mark on the line that best represents your pain now.

No pain The worst pain
| |
| |
0 10
3. Do you have pain in the backpelvic? ( )
a. Yes b. No

If Yes in question 3, please place a mark on the line that best represents your pain now.

No pain Theworst pain

0 10
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4. Do you have pain in the back or side of knee? ( )
a. Yes b. No
If Yes in question 4, please place a mark on the line that best represents your pain now.

No pain The worst pain

0 10
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Cuestionario de prueba preliminar / prueba posterior

Nombre: Fecha: DD/ MM/ YY
No: Veces:

1. ¢ Tienes dolor en tu hamsting? ( )
a. Si b. No

Si la respuesta es Sien la pregunta 1, coloque una marca en la linea que mejor represente
su dolor ahora.

Sin dolor El peor dolor
| |
| |
0 10

2. ¢ Tienes dolor en la espalda baja?( )

a. Si b. No

Si la respuesta es Sien la pregunta 2, coloque una marca en la linea que mejor represente
su dolor ahora.

Sin dolor El peor dolor
0 10
3. ¢ Tiene dolor en la parte posterior de la pelvis?( )
a. Si b. No

Si la respuesta es Sien la pregunta 3, coloque una marca en la linea que mejor represente
su dolor ahora.

Sin dolor El peor dolor

0 10
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4. ¢ Tiene dolor en la parte posterior o lateral de la rodilla?( )
a. Si b. No

Si la respuesta es Sten la pregunta 4, coloque una marca en la linea que mejor represente
su dolor ahora.

Sin ‘dolor El peor dolor
|
| |

0 10
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Questionnaire for Diagnosis of Bi-Syndrom based on Naejing

Name: Date: DD/ MM/ YY
Questionnaire for Diagnosis of Bi—-Syndrome Based on Naejing

Wind Bi 1. Is your painful area changed from place to place? Yes No

(Moving

Bi) 2. Is there feeling of a worm crawls on your arm or leg? Yes No
3. Is your pain more or less at a moment? Yes No

Yes No

Cold B1 1. Is your pain more severe in cold place? Yes No

(Pain B1) 2. Is your pain less on warming? Yes No
3. Is your numbness less on warming? Yes No
4. Did you have pain after staying on cold place? Yes No
5. Is it difficult to stretch out your painful area? Yes No
6. Is your pain more in the night? Yes No
7. 1s your pain more on getting suddenly down of Yes No

temperature?
Yes No

Moisture 1. Do you feel heavy with pain in your arm or leg? Yes No

Bi

(Fixation (Do you feel heavy in your body?)

BD) 2. Is there edema in your joint? Yes No
3. Is there edema in your arm or leg? Yes No
4. Is there numbness in special region of your body? Yes No
5. Is your pain increased before raining? Yes No
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Cuestionario para el Diagndstico de Bi-Syndrom basado en Naegjing

Nombre: Fecha: DD/ MM/ YY

Cuestionario para el Diagndstico de Bi-Syndrom basado en Naejing

Viento Bi 1. ¢(Ha cambiado su area dolorosa de un lugar a otro? | St No
(Emocionante
Bi) 2. ¢Hay sensacion de que un gusano se arrastraensu | ST No
brazo o pierna?
3. ¢Es tu dolor mas 0 menos en un momento? Si No
Frio Bi 1. ¢Es tu dolor més severo en lugar frio? Si No
(Dolor Bi)
2. ¢Su dolor disminuye con el calentamiento? Si No
3. ¢Su adormecimiento disminuye con el Si No
calentamiento?
4. ¢ Tuvo dolor después de permanecer en un lugar Si No
frio?
5. ¢Es dificil estirar su area dolorosa? Si No
6. ¢ Tu dolor es mas en la noche? Si No
7. ¢Su dolor es mas al bajar repentinamente de Si No
temperatura?
Humedad Bi 1. ¢ Te sientes pesado con dolor en tu brazo o pierna? | Si No
(Fijacion Bi) (¢ Te sientes pesado en tu cuerpo?)
2. ¢Hay edema en la articulacion? Si No
3. ¢Hay edema en su brazo o pierna? Si No
4. ¢Hay adormecimiento en la region especial de su Si No
cuerpo?
5. ¢Su dolor aumenta antes de llover? Si1 No
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Questionnaire for Dianosis of Deficiency-Syndrome

Name: Date: DD/ MM/
Questionnaire for Dianosis of Deficiency-Syndrome
Deficiency | 1. Do you feel sluggish or heavy? Yes No
of Qi 2. Is there a moment you do not like to even move Yes No
because of lack of strength?
3. Is your voice and power weaker than normal? Yes No
4. Have you lost your appetite? Yes No
5. Do you usually have sweats of yourself? Yes No
6. Do you have a symptom of barge or descensus uteri? | Yes No
7. Is your voice getting weak due to lack of strength on | Yes No
speaking a lot?
8. Do you usually feel heavy and weak in yourarmand | Yes No
leg?
9. Is your working stronger than your health? Yes No
Yes No
Deficiency | 1. Is your face color pale? Yes No
of Blood | 2. Do you feel dizzy? Yes No
3. Is your hair rusty? Yes No
4. Is your heart excited without any reason? Yes No
5. Is your dreams a lot or is your sleeping very hard? Yes No
6. Do you feel tired or dried in your eyes? Yes No
7. Is your lip, fingernail, or eyelid white? Yes No
8. Do you often have cramp? Yes No
9. Is the amount and cycle of your menstruation getting | Yes No
reduced or late (Female)?
Yes No
Deficiency | 1. Are you sensitive to cold and good to warm? Yes No
of Yang 2. When you feel thirsty, is warm water better than cold | Yes No
water for you?
3. Is your hands and feet cold? Yes No
4. Is your stool watered and with food unchanged? Yes No
5. Is there often diarrhea in early morning? Yes No
6. Is your intromittent organ cold or is there a lot of Yes No
ranch?
7. Is your sexual desire reduced? Yes No
8. Is your erectile power reduced (Male)? Yes No
9. Do you feel a little bit cold with frequent urination? Yes No
Yes No
Deficiency | 1. Is your waist and knee cold and often painful? Yes No
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of Yin

2. Is there a little bit heat in the afternoon? Yes No

3. Is there hot in sole and palm and is there heat in the Yes No
chest?

4. Is there sweat on sleeping? Yes No

5. Is your eyesight reduced? Yes No

6. Is your mouth often dried? Yes No

7. Is your skin more dried than before? Yes No

8. Is there any case getting red in your face in the Yes No
afternoon?

9. Is your face getting haggard and is your body getting | Yes No

gaunt
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Cuestionario para Dianosis de Deficiencia-Sindrome

Nombre: Fecha: DD/ MM/ YY

Cuestionario para Dianosis de Deficiencia-Sindrome

Deficiencia | 1. ¢ Te sientes lento o pesado? Si No
de Qi
2. ¢Hay algin momento en el que no te guste ni siquiera | ST No
moverte por falta de fuerza?
3. ¢Su voz y su poder son més débiles de lo normal? Si No
4. ;Has perdido el apetito? Si No
5. ¢Suele tener sudores de ti mismo? Si No
6. ¢ Tienes algun sintoma de barcaza o descenso uterino? | Si No
7. ¢Su voz se debilita debido a la falta de fuerza para Si No
hablar mucho?
8. ¢Suele sentirse pesado y débil en su brazo y pierna? Si No
9. ¢Es tu trabajo mas fuerte que tu salud? Si No
Si No
Deficiencia | 1. ¢Es tu color de cara pélido? Si No
de sangre
2. ¢ Te sientes mareado? Si No
3. ¢Estatu pelo oxidado? Si No
4. ;Esta tu corazdén emocionado sin ninguna razon? Si No
5. ¢ Tus suefios son muchos o tu suefio es muy duro? Si No
6. ¢ Te sientes cansado 0 seco en tus 0jos? Si No
7. ¢Es tu labio, ufia o parpado blanco? Si No
8. ¢Tienes a menudo calambres? Si No
9. ¢Se esta reduciendo o retrasando la cantidad y el ciclo | ST No
de su menstruacion (mujeres)?
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Si No
Deficiencia | 1. ¢Eres sensible al frio y bueno para calentar? Si No
de Yang
. Cuando sientes sed, ¢es mejor el agua tibia que el Si No
agua fria?
. ¢ Tus manos y pies estan frios? Si No
. ¢Se le riega el taburete y la comida no cambia? Si No
. ¢(Hay diarrea a menudo temprano en la mafiana? Si No
. ¢Su 6rgano intromitente esté frio o hay muchos Si No
ranchos?
. ¢Se reduce tu deseo sexual? Si No
. ¢Se reduce su potencia eréctil (hombre)? Si No
. ¢ Te sientes un poco frio con la miccidn frecuente? Si No
Si No
Deficiencia | 1. ¢Su cintura y rodilla estan frias y con frecuencia Si No
de Yin dolorosas?
. ¢Hay un poco de calor por la tarde? Si No
. ¢Hay calor en la suela y la palmay hay calor en el Si No
pecho?
. ¢Hay sudor en dormir? Si No
. ¢Se reduce su vista? Si No
. ¢Se te seca la boca a menudo? Si No
. ¢Estatu piel més seca que antes? Si No
. ¢(Hay algun caso de enrojecimiento en la cara por la Si No
tarde?
. ¢ Tu cara se esta volviendo demacrada y tu cuerpo Si No

esta demacrado?
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