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ABSTRACT

Effect of Chiropractic Full spine and Proprioceptive
Neuromuscular Facilitation Training on Senior Fitness and

Pain Index of Korean Elderly

Lee, eun - sun

Advisor : Prof. Song, Chae-hun, Ph.D.
Depar tment of Physical education,
Graduate School of Chosun University

Chiropractic improves the body’s motor function through correction
centered on the spine and pelvis without the use of drugs or surgery.
Appropriate prescription programs are reported to restore the physical
function of the elderly, prevent aging, and improve vitality. In chiropractic
manipulation, cervical, thoracic, lumbar, and pelvic areas are called full
spines. The purpose of this study was to investigate the effects of
chiropractic full spine calibration and proprioceptive neuromuscular
facilitation training on the improvement of Senior Fitness improvement and
pain in the elderly. In this study, we designed an inverse control
experiment (chiropractic full spine group, proprioceptive neuromuscular
facilitation training group, and control group) to examined the effects of
chiropractic full spine calibration and proprioceptive neuromuscular
facilitation training. As a result, the strength of the proprioceptive

neuromuscular facilitation training group was significantly higher than

Collection @ chosun



that of the control group (p<0.05). Agility of chiropractic full spine group
and proprioceptive neuromuscular facilitation training group was
significantly improved (p=0.001). The muscle endurance (p <0.001) and
flexibility (p=0.013) before and after training were significantly increased
in the proprioceptive neuromuscular facilitation training group and
chiropractic full spine group compared to the control group. The pain
levels of the chiropractic full spine group and the proprioceptive
neuromuscular facilitation training group were significantly lower than the
control group (p<0.001). This study found that after 12 weeks of training
chiropractic full spine and proprioceptive neuromuscular facilitation training
program, the pain of the elderly was decreased, and strength, agility,

muscle endurance and flexibility were improved.

Collection @ chosun



X

i

b~ 0~ I~ 00

ﬁo

N

)

%T"/]

1) 7hol 2z 9] Full spine A ]9}

2) 7}ol &

B
of
N

o
Gl
H|

%ﬂ

s
e
_—i I

rJ

<

0

<+
oF
g

10
11

gt

=0

B/

A g2k
2. 7hol =z A g o] Full spine,

16
18
20
20

ANE o] Full spine *# %]

)

1) 7}ol =

Gt

=}
g0

Hr

;00

O

N

yze)
N
Br
X

—_—

A

Collection @ chosun



o

=0

H

0

Al

=

A 4= (VAS)

NJo
1o

s

=}

i)
)i

cee 24

1. 7Ztol 2= &g 9] Full spine 2 A 7}

24

24
26
28
30

B
o}

"0
0
.._,wwo

"
o
K
e

KL

2)

.ZT!

el o] Full spine

= 2

2. 7hel &

o] FTAF(VAS)] 3}

34

o)

o
alp
_L

X

o
aig

48

O

N
TK

il
el

_|V_

Collection @ chosun



13
16

2] AT AFRF T ] ] eerrrrersnenneen

ST
it

[
[

=

B

3] 7tel2zH g 9] Full Spine w4

hyA
ar

o

A <+

S

6] Ezllold #+3

-
It

[

27

B
o}

0

0

ﬁo

o
K
To
o
=

22!

v
e
o
K
To
e
=

s
o

‘HO

8] E# o]

YA
it

[

29

N

=
Nlo

o

10] E#lold

A
it

[

-
3t
-
it

[
[

Collection @ chosun



o9 A

14

H /\Vﬂ@/‘}(X*ray)

22

Hl S T (VAS) roreermermermeeiiiiiiiicis

_Vl_

Collection @ chosun



1. 979 2284

SR S
WA F7hE s Fajoln, of
AL YTHAHF 5, 2009). 2o AZEAE wsfol WE QA - AA
A abaE 5o gEsh @ Uehue, o] @A vk Sefzdel web i
B A4 5AS duHel waldabolel STH(ol AT, 2000). =3 A
A Ho} e AL u

=
=
daZokz tiFEa A eAd, olW¥A,

FAE 7 50-60tHA A= vl 10dwke} 9F 15%, 18]l 1 o] Fo= <F
=2 A3tEH(Rogers & Evans, 1993). E3 & 9= S5o=2

o] asly, Avzd PHoR FrhE A9

- 1
Aow o, 28w 2A7Y, §94, 994, N84 59 AR oA :,
Be) X 4z £Aol A3 A5A AY Sl FaE A FYH A4

Collection @ chosun



ol <]

°©

A

==
=

o

1

R4

A, me, A

ZAdo] oy YA A FH(Woollacott & Shumway, Nashner 1986). &
Aol Wt 7)<l

AAAM HER

—

_10
'y

‘mo
oF

oty

13
=

3k}

=
o

, 1995).

p=2
o

ALA 7]

o

T

53
} o} (Fitzsimmons

°

24

o

3

gl

o 7tol u}

=

EE d9eA AA7Iss 3E5A7] A,

=1
[}

ANAZE 4 drvHMoffat, Lewis & McAndrew 2006). L& 2 & =3}2 <l

1997). wekA] el 7h

2]

A
e
]

!

0
m}

)
oF

ke
T

HH

]_

7
7hee] gl7] wEelH,

=

=z
=%

=

o

(Ann & Amanda, 2004). =219 %
Al 7}

o)

i3
=

o 1 oz}

<

37t wow,

1
o

A 5]

A

I

o

LN

I

at7] o

S

4 At (Ferrell & Whiteman, 2003).

ojuf, thE A Hgholl A A

gl

34 2

[

AL
_fOO

wH

ol

—~
fite)

|" (Horgas & Dunn,
. 2004).

3], AAd, 1999). =3 X 53514
34

2004), <

™

AA dE s, Abs A 1

ol
)

o

No

Collection @ chosun



g

2t

g5del, A &

5_]__

1], 2008), "HHQ8E o <l

PN
Elase

% ghel Qo] ol u(

&

NEFEE

ol
=

ek

S|
L)

A

o A
R T

TH AT, 2003). &kel A

i

ol
q_mo

‘.m.O

—_—

0

]

Z] o
S|

Mo

3

L
o:

A

=, ol=#A, 7t

=53, A ZEek 7
CH(= =}, 1988).

gAY, Apop

48 o g

—
fIfe)

iz

hyA

2002). 7}o]l =

=N
[S3E)

t}(Dishman

X

el

el

I E A

, 2002). 7}ol=

=4
¢}

(Coulter

-
o

o A Ho

}

No

olgkal HuHdrH( &4, 2015).

S|
A

1527} 1A

A

&, Fhol =

A=A} 7

s

[e]

ko] T

e

-
R

o A

Z

d) =

el
=

Ao+ AA

fﬂ_

o

Aol
2010).

Al

neuromuscular

(PNF  proprioceptive

Zofniuloh

KN
| .

facilitation)

A

Collection @ chosun



2]

]

Al Aol A zol AbgH ol gon, the

%327
2 w740 QE ] FrHED, 215).

to]l 1 7les FEAIIE Ao Z(Adler

S

A
=

%

S
=

s

A1717]1 $l gk

&l

W olth, PNFOA A}

4

el

(irradiation)°] ™ ©]

of

)

A

Al
o=

i

2

(257, 2015).

Aol ol th(Pereira, 2011).

T 70

5|
pul

SRR BEESEE

z:;l.

of i

A%

ek (AAE, 2010),

=

)

1o
ol
it
;O_
o)

B

o

ol
R
o

el
s
o7
min
o
H]

[} 7ho] =

9|

of o

i

4 88, 2419 A

=
o

g 7]

o
_EH

AT AN =
spine H¢lo 7}ol =

=

o

=

R

Collection @ chosun



HNEl o] Full spine LA 3}

=

AT BAL 65A oY waAeA Fho] =

=

Collection @ chosun



(Fro] 2=

3]
=

Al
=

e}
T

AE 9] Full spine 1743}
iz AFd, A

=2

Fhol =

-
1

A -0l A

A9 714

X

b 1. FhelZ2 =@ g e] Full spine 24, Lf5&

7 b odlsh 2k

Full spine ¢,

3.

o

A

ZE

]

A
ol

Aoty

o

=

Fol 7t gl

A

1

o

Z e o] Full spine a4,
5}

SHA|

S

=
1-2. Zbo]EZ A E o] Full spine WA, AFF8A AAHZ

1-3. Z}olZZ e 9] Full spine WA, IL-FF8A

1-1. 7lo]l &=

)

1-4. 7}o]2Z A E o] Full spine ™A, AFFEA AAHZ

el

Collection @ chosun



1) 7ol 2= #HE 3} Full spined] &Aool A

1. 7ol 2= &€ 3} Full spine

spof A

2 A%

o

ol

X
.fo,h

-

el

1

i

2]olo

w o]

=
-

N

olA|e] Rzx3lolw I
o} & (subluxation) ]

b
ofp
B
X

e

o+ (pressure)

A o] (9=, 2011).

v}k (direction) 2

=

°

A} 3kl

[e)

(force)<

]

=

<

SKe)|

S

2]
(speed) 2.2 A (adjustment)

}

g

3T 2
— =1

KN
|

th Aol k(A

PN
T A

B

el
v
3

o

o
il

3k 2015). 1Elal Flol =

ol

J|

A
o

file)

godl

o)
wr

7ol A

O

Z o] tHThomas,

al

Y

1

& ©]o] 7 $-H(Dishman DJ, 2002). 18954 vl ofo]

9

==z

o ol

il

[9)

of AL AL weps A el
1993).
ELrl:_l_

=
=
9]

ol

)

Collection @ chosun



BEsHA H=wl olAol A Fre|mI AT ate] Al#bo] ] lth(Palmer,
1910). Zw 9] o}&21 B.J Palmer WA= Jlo|2 2 3|5 FZ4 st 3
A= 7R AN RN 19743 WALAFIL oA A S0 R Flo] &
A4 W AE FHAAINA HAL(SFF, 1998), EA =] B FiEe] F
A (B07H) Aol oéto] FhelzzHE S g m Q1AFeta o, FH
T ooprfol T AAl oY yepel A Jlolmz Ay oAl WSS Fal Uk ¢
gupgtol = 2005 1149 =3 A7 woll A AlA Fho] =L E

F3 =] ol BE AEAAS MHSAL(H A, 2011), 4bALel &=

S AlolzmAe A} g oRe) AAS AMeE AL BAL b o n
Q¥ N YRGS PET IR SFATHAE, 200

2) Fhol2Z A E 9 FQ9 7|
(1) g9 Al 3tel= HlZY (Diversified Technique)

HuAgtel = HlaY S 7 Bel AREE = 71T shvoly, 1 7l
1}

gy nlaro A Bonesetter® =W HIALY] HlaYoly o AH QIA o] HA
Us s "Hadoe=z deA o i, 2007), Mennelldl <] 3] A]
2ol aHZ 7IHELS JanseZl A & AR EE oy Jlo|Z2iE e T

i

E2 HPAZAT(]F4, 1998). U A slol= HIAYL HF9} Alx] w0
s Wrsol Wyl flsiA HFek AbAle] Gl A ste ol &shH,

pador dg AGEHA FHAHLEST, 1996).

Mo

(2) &< HlZY (Thompson Technique)

Collection @ chosun



S 7HAARE geldoe] Mste] fES WMol EAeE o whE A

S Adst=d o] &8 th(o]F7, 2001). Thompsone the]e] ZolE =3

(3) Zx£=H = HAY (Gonstead Technique)

F (full spine) WAFA AR A 7]H

HZaro] o7 WMYHATIE FAA AR ow Fowm|el =
gt el 7Ee] Ziwksta dom, AEAQ EFaWS AE

sto Al (9147, 2010). ©] 7IReol ostH A 3l FZHto] FH
T HAdl ¢33 MBS =L A LH (o] F7, 2001), (FAEI= 71 €]

B EdE uE Fuwmel AAstl 2A%m Aok o] sEe A
o]
th(o] F7, 2001).

4) Z2= EF9H A yg2EHYAHA Ha4yY (COX Flexion and

Distraction Technique)

Collection @ chosun



Cox(1984)= 53 Holes ol&s ==x-a HadS 7Hdsdd=d

(5) AR A3 gZ38d=2ZY (Upper Cervical Toggle Recoil)

of webd Aug Rgow 3 glol ARdMoF H= AS7F A7 Wl
Toggle Recoil& Mi#]oF atal o] HAYS SaiA dutdoz & 5 gl W

HoerMs 27 e Aol A7t He As = F UtHeET, 1996).

B2 ZXH

D) 24584 442 F29 A9 49

PNF+ proprioceptive facilitation®} neuromuscular rehabilitation®] 2 gto]
FxIgolgtal gt g old Z5olu A, <l
, HAY o] FxHo] e VAAFEVIE oXoR YJHd HHE
d&s k= AL AFolH(EEE, 2011). PNF=

1940 tiol] A om, 1950 ) mhH] kel A ZE o] Shatel Al A
& A& AHPNF w57, 2012). PNF E#ojde AAH EKo|u TFe]
A & vk, 2012), PNFS] Al 7FA] 7|He &

_10_

Collection @ chosun



o
L )
o 1 mﬁm ar 2
L i g PR
w E o S n T E B
IR mw le © % =) a8 ol
w ¥ 2 5 _ X S g
0 SENOS T =
T @ a@qa = M%gh%p
m o - X R0 T O ) T e
= > T @ & N M o 5 " o
T 2 #ezae@.@? 3 R
. T - = .8 Mo o I g 3 S EIC
o B A nf 2 e . T W T S
AR Yo B3 I ° T M )
© ° - Iy v r Eﬁ -
o & mu/ N L - ,Ul e w X - - N_.o
= e S [ o T HX" T
G Lo oo w o oo s
.. A © iy ~ T = N o o
) - % G = I oS Gl
L m i) _ﬂ ~3 _M S o o ~ X MA_H o Th X
m ‘NL m 1.%!1_ ~ OW ﬂ_ol OME N s 3 Wll E < Ot Of
& of L Mo = B oo Ty o N Y N o N W )
5 % g I I T oA W A
2 nﬁﬂﬂd e - = ~ N h xR
< AN mﬂﬁliyﬂ_d ° o s - HOE
. S o %dwﬁnzﬂo fin 3 e
T P SN i < o g = SR 5 o ow o
ﬂumqumfwm@ﬂm M z 5 = L E L oE s
oWLM_Zamogﬂ111 v g o &g L E
wm N PR ° > < i - ) = % o W =
U o2 R < = 5
= T Bz LR SR Bo e 3 o o T B 70 "o
I, . = T o| — iy a S
3 LEREE + 3 I R
- z _ ;Q_..g o s T T = B gt w o 0 )
ﬂﬂﬂﬁq%%m%wa - 22 ® RN
f;%@qu,ﬁ;o_a * 85F . X
g R = 3 1 . X < — To g
S _ o) T S T 7T o S T ol A
— = £ = = o o L ~ " N X
I E o F N F A ™ w ) < B
© ﬂ/;A ﬂ ﬂ 4 Oﬁ _n: < \mﬂ Q Z,rl
N a X N3] ST Hr
g O < g o
= = W O W
= Hr 17_| ol
room

- 11 -

Collection @ chosun



THEA ==

[e)
yi

ks

[<]

Agdol A A, o4, NEA, F
7 Ale]

o

T

g, 2012).

—Z
Llges

A o] T

E

3

sh7ol ) v e Be g

o A Edeld el

S

]_

o
il

o] W

= |
(2) 27A oY ¥ (Skater Pattern)

HAoA 4

g

A

& wd F 27 AAN, AF Ha, 27

&

‘Ulo

oA 2 o]

7] Alel

)

N

A :ow FHHol A

S

29

=

1—7]

_12_

A
vl

3}, 2012).

7] Zo 7 7} A

1
o

4

H2 Adadod A, W, 3l
Z

o]

H
ulF==
h

(

Collection @ chosun



AT oA

AT E A &A J3e =Q05AHS MY gz Eas o] §a)
Z 654 o)A w9l 36WL oz MAFe], o] mx el o] Fyll spine # X
1293 a1f784d AAS F3W 12 o2 AFE HASA
o dAq AAlE vEed dEza dSs AP A A (nonequivalent  control
group design)E ©]&3FA Tk B Ao AFAAe] EALS (X DI 2

.

[F 1] dFharte] EA

Aok = o Age Height Weight BMI
L (n) (year) (cm) (kg) (kg/m2)
Flol 2 A E 9 Full
spine 17 12 69.5+2.2 154.2+6.8 55.8+4.8 24.1£2.1
(n=12)
AR AAS
B 12 68.6£3.1 155.1+4.9 58.9+6.2 23.8+1.8
(n=12)
v
- 12 67.4+2.8 156.6+7.1 57.1+5.3 24.1+2.0
(n=12)
3t 36 68.5£2.7 155.316.3 57.3+5.4 24.0+2.0

rlr
P
—
o
8
s
o
uy
i)
f
o
s
N
4
olr
o
>
NG
sl
o
fr
[kl
=
i
Lo
oy
=N
%)
e,
=]
4
El
o
2l

_13_

Collection @ chosun



A AR7E2 Thelm=

Full spine®] W97} €215 31 (

AR X -ray)ell &2 382l

Belgage el o) ol F
A o] A A o] A (o] 8 ) 8

Al 3] EAE Hztom WoE gl

4w

Lo

|\
=)

Collection @ chosun

_14_



N Eo ~
Z o« 1& o
‘WL ~ EO
o _
N
X ﬂ S
K T B Mm
) T %O
£ ¥ _ =
o0 k)
= do |
g2 NP
.y o~
o B
v ox ¢ n
ﬂﬁ o . fiTe)
] dw v T
W B
— o ﬂ!
9 B o FL ~
S o wom
o T bl
T xE T o W
© o &% W
D
mm ML o w.
" KA
T o o)
Moxr oW =T
R
X< # a5
~ 0
0 my R
=L E®Y
<© —~ _UT
= A = o
Bl oF o)
~

HoN e =

_‘]5_

Collection @ chosun



2. 7tel 2 H Y] Full Spine, L1848 AAFAE A
A A
W ATl s FholZEdE e Full spine A4 Fe(129), L84 A
A HXN JE129), o AE sHA ¢S vluFTE12H) o= Zhzte] A
AE AASIATHGE 2)
[3 2] 7032 2 A A
A A A X (12F) A 5
ol= LAl El o F}ol 2 X A E 2] Full spine
Flol 2 A E 9 Full A P A5
spine 1.4 2] X
R IR R e A DHF5Ed AT FAH A
21 A A A 2]
H| nl 5] ok ARA A g ARF
1) o] 22X HE 9] Full Spine * X
FholZx A gl Full Spine AR AFHE AF7EA A H 5 (full
spine)9} ZWH7EA] olm | FH I FHFEAHE AEsto] olgd G E Za W
= V|E5te] A e AFES HAhvow 3k wAgo AREE W o

w2 (3 33 Zrh

_16_

Collection @ chosun



TH

H

g o] Full Spine 374 W

oA

3] Fhol =

-
It

[

Lm,n_v or o Njo
M L) L) Y
T (| (| o
i~ i al 7 al 7
< 8 8 8
Ea o o < E
£ & o o of
o F i oo do of z
R = 9 3 G2 ob i x
B ) il B o oo -
= 5 T W —
e ox F - oow g K
NN ] E wﬁ o or DY
o My o | N+ 1 @Vﬁ =
o 0 ; ]
dl I = T A B B oL do
[ Iy G I oy [ % o
o | RN N R - T w F 7
o | - Wy By e o w w2
% irw | o 2T R T r T
i o9 ;O Gl NooE o on R
W Bow oo on | ® g X oo
o] o o o Ty T < ® 0" = 1) <
e I S e B wom A K] A 5 < oy ™
Moo up N o T TN W & o Mo gy s =
N o (S (- - Nk =
T of  Hu T ode of of My o o o o
| | | | | | | | | | | | |
= T P o N R
™ — N < N S

_‘]7_

Collection @ chosun



2 ATl A A}

)
v

il

Ho

—

0

e

gl

vze)

Y

i

HEFE AgE & gt

3

] A

S

9], 2016).

A

iy
fie)

_18_

Collection @ chosun



& o or Nfo
L L) ) LY
- i\ o\ ™
~N H 4 i
< s s 3
| T w| T iy T
<] = ¥ < = ¥ < = X
R N o R N BN g
R TR A S VI R S VR B
= = o - 7 e op - = P op
o T Moy = % o oW 5 < o 2oy
T B y ¥4 = T gy ®ALE T
< il T | m__ W m < i /m.m\ M m =) < < ok n(,m\ i m o <
wowoe o N won e o WL wol oo A
djo Ho m N w oo Ho mo T o= o Ho mo T = i
T ooR R ) Sy of R ) -y o w0 = | 7 oo
Mo | X of A < W - N oo N K e N Koo N KN
e2 o = T <) o = T ) o = o
ok . . .
- T . Moo o I . Moo o - R Moo o
Ho = W - = _W Yo = W - = __M Ho = W - = __rn_
oo op X o H oo op X w H g o =
MM " oy 7o wm " oy 7o B wm " Gooqr o
Wo o 7 Up JM.M <] At, o o 7 up WM <] A.t, Ho o 7 up WM <] At,
R A A I R I R T
X! = X! =3 X! _—
N I~ T T I T I T I
| | | | | | | | | | | |
" 03 N NS
o N < N o N

_‘]9_

Collection @ chosun



Gt
=0

"K

r
7°

v

A

T

1) =0A48=

o

sk 2

(1)

ol

s

o

R
=

oF

=
=

o)Al dojAlnh 9] A}

(2) 94

Elf ol A

o)

~
o

AE AN g, oo

7 Aol A Aoyt 24m EojXl

3}
=

et 7H
2 Bo} Al oA

e

)
—_
!

TR
0

_&ﬁ

BE

N7z

-
R

A 2l

-

o)
A -

IH

0

N

ol

g uj 744

| =%

E Al

2 FAA AV

rveel

‘z__l
._ﬁ.o
g

oF
™

—_—

X

T

X

A A2

==

A

Al
=

2oz A A7) AAES

2

e

-

24 7

_20_

Collection @ chosun



TR
0

Nr
i

s

o]

=

A F

Visual Analogue Scale (VAS)

=

o), ejzte]
=1

1)
A

== e}
T

b ehel

<]

]

(e}
RS

]
&t 7

°©

571 AAE A4

74

Y

st

al

j

R

=
o

T

Aug
R

R

=

o)z gko} Sko®
=

Folrs] 98] WA F3

of B%S 197439 Huskisson©]

bAl 59

°

3ol 058 107+A1 9 Z71E 19

WA A% 3k 2014). 10cm Z o] €]

(4)
2) T35 A (VAS)

2

[€)

o

W

el
ojn

<
yas

b
o
E
Hu
Mr

ol

%!

|

B

)

™

Ao} W

=

R

A48 o

X
)

Bl

ek

=
=

A (ICC=.99) ¢k
(2% 2] 3} 2.

=
=

= O
3T

ey

-
T

_21_

1.00) A E=7F 1dd =Folth. VAS

7HICC
Collection @ chosun



_22_

Collection @ chosun



°ol-&

el
=

213 (IBM SPSS statistics 23)
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KeR
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VI. 23

FlolZ = HE 2] Full spine XA TFFE&A ANAZ

1.
FXHo] =9 AY H FFA 5 W nA= IF

1) stAl< o] W3}
B AP AE Flolmz el Full spine WA nHFEA AAE £

Ao Edgoely AA A Al Hae] sAlIHol= oA Aolrt §ldTh
(p=0.893). 12F7te] T2 2] & A Hokol skl
AATHP=0.043). A+3 AA Ay} uf5FeA AAE A [ ahA 23 o]

Mg fojHor okl

19.08+1.934 el A 211742258 0.2 shA|Le o] fFo)H o= 718k a(p<0.05),
FholZz el o] Full spine 4 F{YE 1883+220H oA 20.00+241%8 o2
olF o7 F71ahe] o™ (p<0.05), v H
Al ztel7h gtk Edlold @ SAHAVS v AF Ad, S4A7
of mel AT BAHCRE Fo% Ho|7t A= AR e (p<0.001),

P
Edeld #Fd% A el g 3 e Aoz yEwy

[e)

AV
y

&
it
o
i)
i1
>
o
_O|L
2
rl
i)
=2
Ho
1o,

A

(p<0.001).
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[3£ 5] stAl= o] W3}

F}o] =L &l e 9] T84 Al
Full spine AT H3AH A H w3 eh© P post—
3 JAd@ g® (Mean%SD) P hoc
(Mean+SD) (Mean£SD)
Before 18.83£2.29 19.08£1.93 18.67£2.23 114 .893
After 20.00+2.41 21.17£2.25 18.58+2.54 3.477 043" b-c
After—
1.17 2.08 -0.08
before
t -5.631 -6.660 .364
D 000" 000" 723

“p<.05, "p<.001

[ 6] Edold 33 A SN/ hagAZh 4E4E 1

Hypothe  Error

Effect Value F ) Sig.
sis df df
Pillai's Trace .611 51.908 1.000 33.000 .000
Wilks' Lambda .389 51.908 1.000 33.000 .000
Time
Hotelling's Trace 1.573 51.908 1.000 33.000 .000

Roy's Largest Root 1.573 51.908 1.000 33.000 .000

Pillai's Trace 527 18.369 2.000 33.000 .000
Wilks' Lambda 473 18.369 2.000 33.000 .000

Time*Group
Hotelling's Trace 1.113 18.369 2.000 33.000 .000

Roy's Largest Root 1.113 18.369 2.000 33.000 .000
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[ 7] WEd 2 54 BRge) v
S 2 E] o
Fho] =L g <] Saan 217 -
i H] 7l % _
Full spine o E2aw 496 [EE=10) P b post
3 JAd@ (Mean%SD) hoc
(Mean*SD)
(Mean%SD)
Before 5.18%0.41 5.16%£0.43 5.22%0.55 .047 954
After 4.88%0.40 4.4440.27 5.26%£0.63 | 9.470 | .001™ | b-c
After—
-0.31 4.44 5.26
before
t 5.407 6.076 -.513
D 000" 000" 618
“p<.01, "p<.001
% 8l Edold £39 WPH 2 B FIY A=Y AV B
HEg A%
Hypothe  Error .
Effect Value F ) Sig.
sis df df
Pillai's Trace .552 40.713 1.000 33.000 .000
Wilks' Lambda 448 40.713 1.000 33.000 .000
Time
Hotelling's Trace 1.234 40.713 1.000 33.000 .000
Roy's Largest Root 1.234 40.713 1.000 33.000 .000
Pillai's Trace 524 18.196 2.000 33.000 .000
Wilks' Lambda 476 18.196 2.000 33.000 .000
Time*Group
Hotelling's Trace 1.103 18.196 2.000 33.000 .000
Roy's Largest Root 1.103 18.196 2.000 33.000 .000
— 27 —
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3) AAA 7] W

_1 N'
oZi

13}

2 AFAAME Fte]2ZHE ] Full spine WA AFF84d AAE FX
o] wole] AAAFHe MgZSA (A e A7) HAPO] vX= JgFS o
stz st om) Efold AAl d Al ko] MAXFH] WYPFAHol=

A1 Abel7h AT (p=0.626). 1277Fe] 28] AA & A Heke] AAA]

-
i)
o
E
ot
A\
o
=2
rr

fo14e Aol YATHP=0082). ZH7rel Eelold A
N7 S8 et shelZxag e Full spine 34 P9
o ANATH WPSHE FoHor S Cm (p<005), mPFe =

279 A4 AF AAATE WP Felsk gtk Edold 33

foi
£
o
ol
::1
N
i
HU
i

EFSETH(p<0.001).
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[ 9] WA T4 Md=A4 wst

S 2 E] o
ARZARA e a7
Full spine N H 2L O
2 504 990 P p
A Ad@ (Mean+SD)
(Mean*SD)
(Mean*SD)
Before 92.08+11.23 96.83+13.89 92.42+14.64 475 .626
After 98.83+11.98 106.83+16.19 92.75%+16.10 2.707 .082
After-b
6.75 10.00 0.33
efore
t -5.842 -6.403 -.298

D 000" 000" 771

p<.001

[ 10] Edlold F&7 ANATY 24479 pAFAEH 2548 4F

Hypothe Error

Effect Value F . Sig.
sis df df
Pillai's Trace .638 58.111 1.000 33.000 .000
Wilks' Lambda .362 58.111 1.000 33.000 .000
Time
Hotelling's Trace 1.761 58.111 1.000 33.000 .000

Roy's Largest Root 1.761 58.111 1.000 33.000 .000

Pillai's Trace 467 14.454 2.000 33.000 .000

Wilks' Lambda .533 14.454 2.000 33.000 .000

Time*Group

Hotelling's Trace .876 14.454 2.000 33.000 .000

Roy's Largest Root .876 14.454 2.000 33.000 .000
— 29 —
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4) stAlwAd e ¥t

Ao A= Fro)EZ A g o] Full spine WA {584 NS =3

e

o

fol wele] A (FOE 737l Aol WAL FFS Helshug §

_

gom, Edold AAl A Al fAeke] shAlFAgel = ol Aozt I
(p=0.727). 125:7ke] 223 AA) 5 A gdke] stAlfFAdol = frelH el A
|7} 12101 (p=0.086), Eellold A o] Al Here] ShAlf-Ad WE g
o2 Abol7k YEbThHp=0.013). AH%- A4 A3k, af584 AT FAW
Aekat o] 2= 89| Full spine 4 Heko] SHAlf-Ao] et}
oH oz wol T/HATh ZHzhe] Edeold A A, i AT HA
¥ Aeta} sol2ZAE 9] Full spine w4 FAwe] SARANS frolHor F

AFaF B (p<005), WA TE el A AF s fALel Folvt 2l

o Edeld w3 A vhiad A A, A wE skl
doll sAH ez Fo Ael7k = Alr YEaL(p<0.001), Edlold 9
I SAA7] el FEAE 23 = Ao YERSTHpP<0.05).
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[3 11] stAlF-A4d <] ¥
S ZHE] o
ARZARA T grey ane
Full spine F— CIEER=E)
24 @ D (Mean£SD) P
(Mean=%SD)
(Mean%SD)
Before 1.75%+6.59 3.67%£6.31 2.83%14.49 322 127
After 5.25%+5.11 7.75%£6.30 2.83%t4.11 2.647 .086
After-b
3.50 4.08 0.00
efore
t -5.524 -2.644 .000
D 0.000™" 023" 1.000
“p<.05, “p<.001
[# 12] Edoly #3935} SAFAY SNV aFPEY 3548 25
Hypothe Error .
Effect Value F . Sig.
sis df df
Pillai's Trace 373 19.670 1.000 33.000 .000
Wilks' Lambda .627 19.670 1.000 33.000 .000
Time
Hotelling's Trace .596 19.670 1.000 33.000 .000
Roy's Largest Root .596 19.670 1.000 33.000 .000
Pillai's Trace .233 5.005 2.000 33.000 .013
Wilks' Lambda .767 5.005 2.000 33.000 .013
Time*Group
Hotelling's Trace .303 5.005 2.000 33.000 .013
Roy's Largest Root .303 5.005 2.000 33.000 .013
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g o] Full spine »73 3}
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AE] o] Full spine 1.4

RYA

o] BSAF(VAS)S W3}
=
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s

A ol A

[

A=k

(p<0.001), AHF- HAZAI} Fhol=

gl A F, Fhol

A7

3

o~
LT84

o

Ao A 2.92+0.904

#1574

E=
S o

o=

S
&

94

-7 4831537 0lA 317+1.34F o=

B

7+ 23 THp<0.05). B oL F ke

2 UERETHpP<0.001).
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[ 13] &5A42] W3}

Folzzade  nfre4 A
Full spine A F3H A H] 2 O P post—
3 JAd@ g® (Mean*SD) P hoc
(Mean+SD) (Mean£SD)
Before 5.58+1.68 4.83%11.53 5.42%+1.00 910 412
After 2.9240.90 3.17+1.34 5.33%1.61  12.217 .000"™" ab-c
After—
—2.67 —-1.67 —-0.08
before
t 7.505 7.416 .364
D 0.000™" 000" 723
“p<.001
[3 14] Edlold 3% 54T SAAVY udFdsy 4548 d5
Hypothe  Error .
Effect Value F ) Sig.
sis df df
Pillai's Trace 721 85.121 1.000 33.000 .000
Wilks' Lambda 279 85.121 1.000 33.000 .000
Time
Hotelling's Trace 2.579 85.121 1.000 33.000 .000
Roy's Largest Root 2.579 85.121 1.000 33.000 .000
Pillai's Trace 574 22.212 2.000 33.000 .000
Wilks' Lambda 426 22.212 2.000 33.000 .000
Time*Group
Hotelling's Trace 1.346 22.212 2.000 33.000 .000
Roy's Largest Root 1.346 22.212 2.000 33.000 .000
— 33 —
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