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A7 WAt " gL 13 2ok

E 1 97 R w54

FEG NEG CcG P
(n=11) (n=13) (n=10)

o] (yr) 449+59 42.8+3.3 46.5+£4.2 1.842 175

2173 (em) 161.2£5.3 161.2+6.8 161.2+5.5 .000 1.000

A% (kg) 58.5+9.4 62.0£89 62.5+£8.3 .094 .659

BMI

5 22.5x3.2 23.9+3.6 23.9£3.8 .635 537
(kg/m?)

Mean * Standard Deviation, BMI: Body Mass Index

FEG: Non-face-to—face Exercise Group, NEG: ace-to-face Exercise Group,

CG: Control Group
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o 25 /¥t 25+ 25 TR HA

HE 25T : 8%, 7 23] 18] 602
HE 252 8F, 7 23] 18] 60#

87 s=g=

(252 n=2 H|tH 255 n=4)

25T Hdi &5 e
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Azt 24 9 54 A7)
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=3E ¥ 3 3 ok
=4 g5 no (A 2RAL AR
= A|RF =
}‘\_]_78' X}'o o Zﬂ'g]ﬂ
(BSM -330 Inbody, Korea)
A2 2471
A% .
(InBody270, Biospace, Korea)
Z =x7
Py NISPO #Hd= &%47]
(NFM-888, Korea)
HUMAC NORM BALANCE
A 749 58 (HA/54) (Computer Sports Medicine,
Inc; Boston, USA)
HUMAC NORM, trunk
e
(CSMI, USA)
512l B35 oA |4(0DI) HEA
sl 5% #o1x4(0DD) ve e T
(Montazeri, Mobini, 2006)
%a A7 VAS }\4_-‘;:1]
2 7% (VAS) 5 A ( ) A
(Boonstra et al., 2008)
H10. Polar
Ay 27
(USA)
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1) A& (cm), A= (kg)

A

A7 9 A= Advty A Al AEA (BSM -330 Inbody, Korea)& AM&
st on, aAE 7S Ao = AWyt g W 7A 9 Hyo &t

7t Z19AAME FH & AAL WS vigtE s 245
2) BMI(kg/nt)

gom, AL Me $AYOR MW FUS Wn AL Lae] Lo

AN AEE B FAFE BF AAT F FEH B AFol "7 AlAl2

544 & 715 ZAbe HUMAC NORM, Trunk(CSM, USA)E AME3SIo
™ flexion modular component® HUMAC NORM unitoll 2%t 2 & AL
H/dAHE TEF & 9o Alex 3 Fo] A thiidAe] A5e3et Al1xds: A

Jol =2 Foot Plate HightE &%3F ¥, chest pad?t scapular pad® A

[©)

&, 193 chest pad® &£#olE FA sota sPHES BE YHATYE FEIE
2/ ARITH P (0)e= HAAsta, 7HsHA+= 350 %+ He U

o oA EEAR st 24 A AT dARelA Adel Agg lstol
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, (2015)2F ©]

(muscle strength)
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sub maximal contraction®® =3t
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I &€= 60 /secollA 33 &

ns

A

_z__:

el

d

=
=

°]/471(2014) 2
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kel

7 (flexion/extension) Al | Tf
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3, 222 Hu 5 &2 7ol ABS F§ dxo2 WEE stk oA
Aie 9B 39 Aol 327 MEEE sglon] & 28] Z4st B

T AHMrs FHAYA FF ALE, FHES A% AL AMY H=(Visual
Analogue Scale: VAS)E AFEsth 10cme A flo] #H5H £2 §35°] @
2 FAEI &5¥ 2 i A4 B3 1022 AAHo] glow, o
FAEE BRI &% AFE Aol 2 FAISIEE SHith WA FAIRE B
ES4E B35 A 52 AR ST (Anne M.

Boonstra, Henrica R. Scholarship Preuper, 2008).
7) 818 %5 FoiA4(0ODI) AEA
],

%
o 10749 gBoz 7AE] glow, ¥3 AE, AAAA ¢4, 2L Hol
297, 27, @), A U7, A7) Sol Ak WA L7k Hel w44

ol

58] B35 FojA]$E Oswestry Disability Index(ODI) & AF&sto] A&

0|

g vl BEYl Gt WHE 0URE ALuel BEYel /MY A vee

Hore HElE 5HZA RolstES StATh A4t $84E AR ot 2e



(o]

< 9ujsty A= r=0.91°]th(Mousavi, Parnianpour, Mehdian, Montazeri,
Mbini, 2006). =3 A A4 HAE drol Fol =5 FAst=d, 518 &
Z Foix49 0-2042 435 = Tl (minimal disability), 21~4082 5= ol
(moderate disability), 41~60%2 %3 doll(severe disability), 61~80%2 A4
E9] Al (crippled), 81-100%2 %t U+ AH 9 (bed-bound) €7+ ol
T g (exaggerating) FJEHE ZFIAH & AFoIME 21~6042 F5= &
I, % dolz Ued dida Ad 7IEe=s siglen, AP-ARS ¥gk A= 9
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£ Q7 o5 Z2oY Bge tedt 2o
A Z2 e pAd=,
Warm up .
Breathing, Stretch 10 reps x 3 sets
(5 min.)
Pelvic Reset
Hip twist
Femur Arcs CRI0
Exercise Chest lift 1-4
(40 min.) Squat
Cat stretch 8 reps x 3 sets
Bird dog
Book opening
Cool Down )
) Breathing, Stretch 8 reps x 3 sets
(5 min.)
X412 FA 5 22OY
E EERE 3=
Warm up .
. Breathing, Stretch 10 reps x 3 sets
(5 min.)
Assisted roll down up
One leg lift
curl up CR10
Exercise side leg (add.abd) 4-¢
(40 min.) Leg up down
Wide Squat 8 reps x 3 sets
Cat stretch
Bird dog
Cool Down i
Breathing, Stretch 8 reps x 3 sets
(5 min.)
# 5 34 FA 5 22
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A4 z2ay 3=
Warm up .
) Breathing, Stretch 10 reps x 3 sets
(5 min.)
Supine twist
Saw
Single leg stretch CR10
Exercise Hundred 6 -7
(40 min.) Prone Scapular (Y)
Dart 8 reps x 3 sets
Swan
Plank
Cool Down )
) Breathing, Stretch 8 reps x 3 sets
(5 min.)
E 6 5~6 & &% Z2I1Y
T z2¥ 2=
Warm up .
) Breathing, Stretch 10 reps x 3 sets
(5 min.)
Curl up
Criss—-Cross
Bridge CR10
Exercise knee flexion 6 -8
(40 min.) vertex touch
side step - crap 8 reps x 3 sets
two step squat
knee up
Cool Down .
) Breathing, Stretch 8 reps x 3 sets
(5 min.)
27 7-8 A 2% 2z
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cat strech

Plank i ! | | double Leg stretch
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7. AR Y

B A9 Ay AHgE Y3l SPSS ver. 29.0 EA =218 o]8&5to] o}

D TR AAA

52 &% FohA4(ODD) E WiH 5, HIUW &5, O

(VAS),
A B ARS8 Kruskal-Wallis 274

=

2) A W AP AFE Apolo] Tt HF2 Wilcoxon FE+-HFoE st
Fom HMSE o] Frof oist HE I+ Ao] AF SR Kruskal-WallisE AAIS
S A% HAHE 95 Mann-Whitney U TestE& A AISHS T

AzolMel ofE RAS A9
shoiet

3) BE A9 AL feAeES OF

Benferroni correctione 2835t 0.05/3%1 0.0162.&2
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¥ £EE(FEG), HIH® €352 (NEG), HE#(CG)9 8% 29 #atg vl
kP o I Ait: E 8, <I¥ 8-11>0 YERT Biel ZTh
® 8 2% A-3o] w2 g 2 W
Pre POSZ' d]ff post—
(M=+SD) (M+SD) (P) hoc
FEG 152.3£63.5 174.5+£58.2 221+491
2230
Ex NEG 147.1+88.5 170.7 £56.7 2361590 NS
(328)
CG 133.0+£85.9 130.4 £83.2 264818
FEG 152.3£63.5 174.5+58.2 221+491
.904
Fl1 NEG 147.1+88.5 155.6 £62.3 84+653 NS
(636)
60°/sec CG 143.7+78.2 144.0+70.4 .30+80.9
3Reps FEG 263.2+£114.9 300.0£96.3 36.7+919
Ex 1137
NEG 228.1+119.8 260.6 £69.9 32511054 NS
%BW (566)
CG 214.3+135.4 209.0£125.0 -53+1399
FEG 263.2+£114.9 300.0+£96.3 3671919
Fl 1017
NEG 235.5+109.5 262.6£55.4 2701014 NS
%BW (601)
CG 224.3+125.8 219.0+115.1 -53+1399

M£SD: Mean + Standard Deviation

Ex: Extension, FI: Flexion

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

NS not statistically significant
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7F) 60°/sec 3 Reps Extension W3}

60°/sec 3Reps Extension

2% #-% FEGE 152.3£635%lA 1745+582°2 Z7lsteloy BAHLS
Lol5t atol7t QAT NEGE 147.1+88.5°0A 170.7+56.7°2 Z7}135t9.2
Qo5 apol7t ¢igith CGE 133.0+£85.9°01A 130.4+83.2°% &

9% Hol7k gtk &F A-F Aol gol Uy Yo

OPre m®mPost

150

100

FEG

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

¥ 6. % 7Z-% 60°/sec 3 Reps Extension WSk
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}) 60°/sec 3 Reps Flexion ¥}t

€% A3 FEGE 152.3+63.5°01A4 174.5+58.2°2 Z7}st9 ol EAAC
Lol5t Atol7t QAT NEGE 147.1+88.5°0A 155.6+62.3°2 Z7135t92
LS9l zto|7t Ut CGE 143.7+78.2°0A 144.0+70.4°2 =

% Aolt YU £F AT Ao ol o AW

300
OPre ®mPost
250
=
R=]
e
L 200
—
[2¢]
=3
&
o 150 |
o
5}
177}
:—-;
8 100 |
50
0
FEG NEG

FEG: Face-to—face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

a"8 7. &% #H-Z 60°/sec 3 Reps Flexion #3}
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t}) 60°/sec 3 Reps Extension (BW %) ®Ws}

5 A% FEGE 263.2+114.991A4 &% ¥ 300.0£96.3°2 Z7tst oLt
2 893t Aol7t ¢t NEGE 228.1+119.8°oA 260.6+69.9°2 =
7hetley BAACRE  f93% Aozt It CGx  214.3+135.4°°A

[}

OPre ®Post

60°/sec 3Reps
Extension BW %
%
(=]

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

1Y 8 2% A-% 60°/sec 3 Reps Extension (BW %) W3}
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2}) 60°/sec 3 Reps Flexion (BW %) W3}

€% Z-FT FEGE 263.2+114.904 €% % 300.0+96.3'2 Z7}stgort
EAACR Qolgt Xo|7} Ut NEGE 235.5+109.5°01A 262.6+554°2 =
7tetd oy EAAHCE {23t Aozt AT CGE  224.3+125.8%0)1A4

219.0+115.1°2 Zrastgoyd EAACZ §ost o7t gt &% A-
o] Zroll oight A 7+ F3t Aozt i

4

S
.

OPre ®mPost

60°"/sec 3Reps

Flexion BW %

FEG NEG CG

FEG: Face-to—-face Exercise Group, NEG: Non-face-to-face Group, CG: Control Group

a8 9 2% A-3 60°/sec 3 Reps Flexion (BW %) W3St
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g 5T (FEG), HIHW 5T (NEG), H=7(CG)Y

CRS

aukgl W

£ vl oy I AdtE FE P, <aF 12-15>0 YERT BvEeb Zoh
%9 5 Ad-3o 2 ¥ Zutg) Wst
Pre Post ) F post
diff -
(M+SD) (M#+SD) P poe
FEG 53.9+26.5 135.0+£77.8 S8L1+644
Ex 4331
NEG 90.0+54.7 135.8+£62.9 45.8+44.0 NS
(AP) (115)
CG 74.2+80.4 104.2 +£80.2 300+94 3
FEG 53.9+26.5 135.0+77.8 S8L1+644
Fl 3426
NEG 97.7+£52.9 134.6 £66.0 36.8+52 1 NS
120/ (AP (180)
sec CG  859%835 1201+749 3424932
3 FEG 90.7+41.0 2186+120.5 1279+1086
Reps Ex 3375
NEG 126.4+91.3 215.9+83.5 894+806 NS
(%BW) (185)
CG 115.8+140.4 158.7+127.9 429+144 7
FEG 90.7+41.0 2186+120.5 1279+1086
Fl 2658
NEG 133.6x87.8 206.1+83.2 724+828 NS
(%BW) (265)
CG 127.0+£134.1 183.5+x1086 b65+144.0

M £SD: Mean + Standard Deviation

Ex: Extension, FI: Flexion

FEG: Face-to-face Exercise Group, NEG:

NS Not Statistically significant

Non-face-to—-face Group, CG:

_38_
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7}) 120°/sec 3 Reps Extension (AP) W3}

% A-F FEGE 53.9£26.504 =% & 135.0277.8°2 J7tst3loy &
Aoz fo3t ztol7b At NEGE 90.0+54.7914 135.8+62.9°2 Z713t
Hoz fogt Aol7t Ut CGE 74.2+80.4°01A4 219.0+115.1°

893t ol At % M-I o] Zro] i3t

OPre mPost

120°/sec 3Reps
Extension (AP)
S
o

FEG: Face-to—face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

a3 10. % A-& 120°/sec 3 Reps Extension (AP) ¥3}
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1) 120°/sec 3 Reps Flexion (AP) W&}t

€% A-Z FEGE 53.9+265014 €% & 1350+77.8°2 Z7letgoyd &

AXRoZ fo5t Aozt YUt NEGE 97.7+52.901A 134.6+66.0°2 Z7}35t
Fou BAAHSRE {3t Ao|7t AT CGE 85.9+83.501A 120.1+74.9°%
S7tetley BAACSR {3t Ao|7t AT 5 AT Aol ol ot

500
OPre mPost
450
400
3
o —~ 360
A
=3
§ o 300
= .8
=) 5 250
— =
200
150 |
100 |
20
(V]

FEG ' NEG

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

adg 11. €% A-ZF 120°/sec 3 Reps Flexion (AP) W3}
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t}) 120°/sec 3 Reps Extension (BW %) %3+

&% 7-F FEGE 90.7+41.00M &% F 2186+120.5°2 F7tstgledt &

2 fogt Aol7t Uth NEGE 126.4+91.3°01A 2159+83.5°2 Z7t
poH  FAHoR  fogt Aoyt Tk CGE 1158+ 140.470A
8.7+127.9°2 F7tstoy SAHCR {oTt Aol7t At *F A+ A

o Zkoll Thar Aw 2+ Ko7 AHol7t AT

OPre ®mPost

120°/sec 3Reps
Extension (BW)

FEG

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Grot

¥ 12. &% Z-% 120°/sec 3 Reps Extension (BW %) W3St
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2}) 120°/sec 3 Reps Flexion (BW %) ¥Ws}t

5 A-F FEGE 90.7+41.0°01A &5 ¥ 218.6+120.5°2 F7IsIledt &

AXoZ §oJst atol7F QIth NEGE 133.6+87.8°0A 206.1+83.2°2 Z7}
stRoy  FAARC=R G Aolzt ATk CGE 127.0+134.1°901A4
183.5+108.6°2 Z7}stgoy EAAoZ 993t ztol7p ¢t L= AT

of ol WE e 7 fAF Aolzt Gtk

500
OPre ®mPost
450
400
a
o 350
= =
=2
(&3
Qg 300
=]
=
g [ 250
—
200
150 |
100 |
50 }
0

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

3% 13. €% #A-3F 120°/sec 3 Reps Flexion (BW %) W3}t
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e SEZ(FEG), Hlod SEZ(NEG), hRZ(CG)o 2F 278 Wtg
<E 10>, <™ 16-17>0 YUehd viel 2t}

2% 2x7e W

Pre Post it F post
7 _
(M+SD) (M#+SD) (P) hoc
FEG 925.4+372.4 1417.1+466.2 491 7+4556
Ex 5972
NEG 942.6+605.4 1174.2+507.7 2316+6753 NS
120°/ (TW) (050)
sec CG 849.2+726.2 918.3+706.5 691+2976
14 FEG 925.4+372.4 1417.1+466.2 491 7+4556
Reps o 5821
NEG 1039.6+520.6 1160.9+517.9 1212+646.4 NS
(TW) (054)
CG 869.3+701.8 939.0+678.4 69 7+297.5

M£SD: Mean + Standard Deviation

Ex: Extension, FI: Flexion

FEG: Face-to—face Exercise Group, NEG: Non-face-to-face Group, CG:

NS Not Statistically significant
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Control Group



7F) 120°/sec 14 Reps Extension (TW) 3}t

€% -3 FEGE 925.4+372.4004 &% & 1417.1+466.2°2 Z7I5tF oLt
EAAHCR fost Aozt yYEhGA] It NEGE  942.6+605.4 0 A
1174.2+507.7°2 J7Istd oy BAALS o3t Aozt QAT CGE

849.2+726.2°01A 918.3+706.5°2 Z7}3st

2 ju
lo
L 2
of
)
2
lo
f
do
L)
ot
4
i)
N
&2

)
OPre m®mPost
1800 |
1600 |
1400 |
1200 |

1000

120°/sec 14Reps
Extension (TW)

FEG NEG

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

a3 14 % A-Z 120°/sec 14 Reps Extension (TW) =3}
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) 120°/sec 14 Reps Flexion (TW) ¥Ws}k

% FEGE 925.4+372.4°014 &% 3 1417.1+466.2°2 Z7tst ot
EAAH o2 Solst Ao]7t @At NEGE 1039.6+520.6°91A4 1160.9+517.9°%
B3 o5t o]zt Qoth CGE  869.3+701.8°0A

2 7
939.0£678.4°2 F7IstRoY SAAHCR Folok o7t YA T *F

2000 ¢
OPre ®Post
1800 |
1600 |
v
5 _ 1400 |
&=
=
o = 1200
§s
o= 'R 1000 |
g [
—
800
600
400
200
0

FEG NEG CcG

FEG: Face-to—face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

a9 15 &% A-Z 120°/sec 14 Reps Flexion (TW) ¥Hsh
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i =57 (FEG), HIUH 5+ (NEG), R (CG)Y HA +3 58 ¥stE
Hlastglom 1 Aibe= <F 12>, <IE 18-26>0 YERd vHieh 2t
E 1L % A3l wE A 4% 58 W
FPre Post . F
diff post—hoc
(M+SD) (M+SD) (P)
FEG 35.9+17.2 340x16.0 -18+168
2530
F NEG 33.7+20.1 39.9+189 61+132 NS
(282)
CG 284+20.5 29.4+104 10+192
FEG 37.5+11.5 36.8+16.9 - 7+184
3192
FR NEG 37.4+16.1 37.0+x134 -3+2183 NS
(203)
CG 2711220 4271169 1561247
FEG 30.0+11.2 43.4+10.8 134+110
4392
R NEG 40.9+9.2 442+15.0 33+104 NS
(111)
CG 36.8+6.0 41.1x8.2 43+100
FEG 27.8+16.1 27.3%x115 -4+180
V137
BR NEG 283151 32.0x15.6 37+172 NS
(934)
CG 29.0+125 29.4+138 14+168
FEG 32.9+£82 32.0£15.6 -9+171
2294
B NEG 30.7£10.2 34.0%12.3 32+83 NS
(318)
CG 32.1£10.2 36.0+£20.7 39+227
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FEG 25.1£10.9 233119 -18+4151

2508
BL NEG 31.5x14.4 288%14.2 -26+4147 NS
(285)
CG 265172 322+108 57£188
FEG 41.0x14.6 36.1x14.6 -49+227
.394
L NEG 39.6+159 421+180 244196 NS
(821)
CG 40.7£134 36485 -43+164
FEG 31.0+£12.0 33.2+111 224109
441
FL NEG 351+131 40.0x16.2 482167 NS
(802)
CG 30.0+£15.9 36.4+13.0 64+151
FEG 32.7+7.8 33.3+7.9 688
1098
OVE NEG 34.9+6.6 37.0+8.5 2042 NS
(578)

CG 32.6£6.5 36.0x5.4 34+69

M £SD: Mean + Standard Deviation

Ex: Extension, FI: Flexion

FEG: Face-to—face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group
NS Not Statistically significant

F:Front , FR:Front/Right , R:Right , BR:Back/Right , B:Back , BL:Back/Left

L:Left, FL:Front/Left, OVE:Overall
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7}) F=Front ®H3}t

€% A3 FEGE 359%17.201A4 34.0+16.08 Z7l5t3oy EAACE &
93t Ato|7F QAT NEGE 33.7+20.100A4 39.9+ 1898 Z7}5tF ot EAHA
o7 8935t o]zt UYL CGE 28.4+20.500A4 29.4+10.452 Z7}5+F ot

EAHoE o8 Aot YA €% A-F Ao] ol thE AW 1 [

(Score)
100

OPre m®mPost

Front

Static balance
g 8 3 &8

F

8 8 3

=

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

[N
o
>
Ho
offt
)
o
ox
o

% F=Front ¥s}t
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t}) FR=Front/Right ¥3s}+

OPre m®mPost

g 8

Front/Right

g 3

Static balance

FR

8 & 3

o

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

a9 17. %5 A% ¥4 #+3 FR=Front/Right ¥3}

_4_9_



) R=Right ¥&}

Jo

5 FEGE 30.0+11.201A 43.4+10.8% Z7I5t3 oy EAAHCR
o5t zto]7t otk NEGE 40.9+9.200A 442+ 15022 Z7135tou EA A
]_

o= Fo3k Ao|7t AT CGE= 36.8+6.00A4 41.1+8282 F7tst ot A
Moz fog Aol7t QAT €5 A-F Ao| Fol W AT 7 folF Aol
7t gigit
(Score)
100
OPre ®Post
m L
&] L
8
g or
2 EF o |
g2
=N
" = 50 r

8 8 3

=
=]

=]

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

a9 18 % %% AA #% R=Right ¥t

Mo
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2}) BR=Back/Right ¥}t

€5 A% FEGE 27.8+16.101A4 27.3+11.52 ZrAstoly EAHoR &
95t Aol7F @itk NEGE 28.3+15.1014 32.0+15.622
Aoz Qo5 zol7t YA CGE 29.0+12.5004 294+ 13.882 =7

o Aol7t Qilth SF A-F Aol Fol WF WY 7 K%

3
38
lo
A

OPre m®mPost

Static balance
Back/Right
g€ 8 3 8

g 8 3

=
=]
T

=]

FEG NEG CG

FEG: Face-to-face Exercise Group, NEG: Non-face-to—-face Group, CG: Control Group

a9 19 % -3 4A +9¥ BR=Back/Right ¥3}
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u}) B=Back ®H3+

1
ok
)
o
N
N
2 o

o Aol7t Qilth SF A-F Aol Fol WF WY 7 K%

OPre ®mPost

Static balance
Back
g€ 8 2 B8

B

8 8 3

—
=]

=]

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

u
o
[\
o
Mo
ol
)
ot
ox
X

3% B=Back ¥3}
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H}) BL =Back/Left ¥}

€% A% FEGE 25.1+10.991A 23.3+11.98 ZrAstort §oJst zolzt
th NEGE 31.5+ 144004 28.8+14.2% ZrAastF ot {93t ztol7t gl

offt L =
e
o
rr
[N}
o
(@a
I+
—
~
DN
2
>
w
no
[\
1+
—
o
oo
frt
olN
N
5&
)
lo
30 L

(Score)
100
OPre ®mPost

8

Static balance
=Back/Left
g 8 3 8

BL

8 8 8

-
=]

=]

FEG NEG

FEG: Face-to-face Exercise Group, NEG: Non-face-to-face Group, CG: Control Group

I 21. % AT HA #3% BL=Back/Left ¥H3}
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AP L=Left 3}

Aoz Fost Ao|7k YAt CGE 40.7+13.401A 36.4+85% ZAsIH oLt
SAASR {ost o7t gt &5 A-F Aol ol wist Y& 2k {3

(Score)
100

OPre ®mPost

Left
g 8 3 8

Static balance

L

8 & 3

=]

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

a9 22 2% A3 ZH 49 L=Left Hg}
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o}) FL =Front/Left 3}

EGE 31.0+12.0014 332+11.1% Z7lstou EAHcz &
9tk NEGE 35.1+13.1014 40.0+16.22 Z7lstgoy B4
o2 gojg o7t glglth CGE 30.0+15.991M 36.4+13.092 Z7tatort

g3 Aol7k Yt % -5 Aol gol W A 7

%9 o
lo

Jo
1o
st

(Score)
100
OPre m®mPost

m_

m_
=

8% 70 |
g =
[
= &

= 60 |
o =
P=2

s 50
vl

40.

30 F

20.

10

0

FEG I NEG cG

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

[
o
[N}
w
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offt
)
ot
ox

A #9% FL=Front/Left H3}
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Z}) OVE =Overall ¥s}t

(Score)
100
OPre ®mPost

8

Overall

Static balance
g 8 3 8

OVE
g8 8 8

—
=]

=]

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

I8 24 %5 A% B F¥ OVE=Overall H&}

_56_



¥ &5 (FEG), HIUY 57 (NEG), 2T (CG)Y T4 #+3 58 W3}

i

2

12 2% A-Fol e ogx 54

Hlostglon I AitEs <F 13-14>, <™ 27-30>0 YERd vRel Zth

Pre Post ditf F i
I ost-hoc
(M#SD)  (M#SD) @ °
. FEG 83.6+7.3 83.5+13.0 -.09%16.8
Dynamic
balance 1148
NEG 85.6+5.3 82.3£16.2 -3.3%x117 NS
eyes open (563)
Righ
(Right) CG  87.90+25 868+48 -11%54
. FEG 52.8+25.6 61.7t154 89%25.0
Dynamic
balance 1157
NEG 60.9+16.3 70.9+6.8 10.0+18.7 NS
eyes closed (561)
Righ
(Right) CG 4814233 656+141 17.5+264

M £SD: Mean + Standard Deviation

Ex: Extension, FI: Flexion

FEG: Face-to-face Exercise Group, NEG: Non-face-to-face Group,

NS Not Statistically significant
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CG: Control Group



% 13 &5 d-3 o2 A= 54 49 T8 ¥
Fre PFost diff F i
/i ost-hoc
(M+SD) (M+SD) (P) P
Dynamic ~ FEG  850%+.33  860%52  10%62
balance 1.520
NEG 88.3+2.2 86.5+6.3 -17+56 NS
eyes open (517)
(Left) CG  789+216 855+41 664237
Dynamic FEG 55.9+22.7 64.0+11.6 81%247
balance 2843
NEG 63.0+21.2 66.7+152 3.6+27.8 NS
eyes closed (241)
(Left) CG  551+88  659+89  108+9.7

M £SD: Mean + Standard Deviation

Ex: Extension, FI: Flexion
FEG: Face-to—face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group
NS Not Statistically significant
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7 LEE = T3 (score) B4 #+3 WHF

% -3 FEGE 83.6+7.39A 83.5+13.022 TAstHoy EAAHCE &
o|g xtol7b LFEHAA] 2ATH NEGE 85.6+5.3014 82.3+16.22 Zastelont
EAROR % Aol7b A RYTH CGE 87.90+ 25004 8684482

Zastgot BAHOR Qolgt Abolzt LA gkt 2% W5 o] ol
e AT 2 goE Aol7t gl
(Score)
140 OPre m®mPost
120 |
£
% = 100 |
=2
C 8
L = 80
=
28 w
40
20
o0

FEG NEG

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group
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= 43 (score) B4 43 HIt

&
fo
rl
4
r_l

2 Fogt Ao|7t QAATh CGE 48.1+23.301M 65.6+14.12 F715td o 54
Hoz folg Hol7t gith 2% H-F ol ol tid M 7t FoAF Aol
7h gk
(Score)
140
OPre ®Post
120 }

100 |

close eyes (Left)
g

Dynamic Balancing

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

LEZ & Zti(score) & 3 WSt

I
o
o
)]
Mo
ol
)
b
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) 9= = =3 (score) T4 ¥+ WSt

Hoz go% Aot YATh €5 A-F Ao| ol tiF AR T KT Aol
7F AT
(Score)
140 } OPre m®mPost
120 |
=
25 100 f
52
/0 g I
L 2 80
=
28 e
40
20
0

FEG NEG

FEG: Face-to-face Exercise Group, NEG: Non-face-to-face Group, CG: Control Group

Ll
o
N
Ho
offt
)
o
o
1B
M

=3 (score) 4 ¥F WE
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i (score) B4 ¥ W

£
ro
1B
Hr

€% A3 FEGE 559+22.700A 64.0+11.6282 Z715t9 oy EAAHCR
993t aol7t AT NEGE 63.0+21.201A4 66.7+15.28 Z7tstgoLt £

Hog Fogt o7k YERA] 9kofth CGE 55.1+8.891A4 65.9+8 92 F7}st
Fou BAHoR {7t o7k YEUA] dglth % -5 Aol ol tig

(Score)

140 OFPre mPost

120

100

Dynamic Balancing
close eves (Left)

FEG NEG

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group
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294 We

on I AdtE <F 15, <2 31>0] YERG Hbel Zth

W £E%(FEG), MU® £5Z(NEG), HEF(CG)e #4 #atg W
2

Pre Post diff F h
, _
(M+SD)  (M+SD) ) postmios

FEG 11.1+9.3 16.0+8.3" 49+3.3

9822 FEG, NEG >
NEG 10.1+8.1 16.2+7.0™ 6.1£2.3

(007) cG™

CG 9.9+6.0 11.1+£5.8 1.2+47

M£SD : Mean * Standard Deviation

FEG: Face-to-face Exercise Group

“p<01

, NEG: Non-face-to—face Group, CG: Control Group
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€% % FEGE 11.129.30A4 16.0+8322 {ostA F7HstRa (p<01),
NEGE 10.1+810lA 16.2+7.022 R[stAl J7tstdew (p<0l), CGe
9.9£6.001A4 11.1£58% {3t AFol7k AUTh 25 HFE o] ol oigh Al
AT 7+ A3tz FEG(4.9+33)9F NEG(6.1+2.3)+ CG(L2+4.7)ET 27t 9
SHAl S71sH AT (p<01).

50 ¢ OPre ®Post

* e
45

35

o T

15

10 |

Trunk flexion in sitting position test(cm)

FEG NEG

FEG: Face-to-face Exercise Group, NEG: Non-face-to-face Group, CG: Control Group
# . pre vs post (p<01)

#x: differences between groups (p<01)
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4 2% A 3o wE 53 AZ=(VAS) ¥}

1) 535 AL=(VAS)
S A4=(VAS)E

¥ 5T (FEG), HUH &5 (NEG), 2T (CG)Y &
Hlastglon I Aibs <E 1D, <I¥ 18>0 YEd ek 2ot
£ 16 %5 A% 55 AL=(VAS) He}
Pre Post . F
dif post-hoc
(M+SD) (M +SD) (P)
FEG 5.82+15 2.91+15" -2.9+1.3
10838 FEG, NEG >
NEG 6.31£1.1 2.77+1.2" -35+11
(004) cG™
CG 56117 42+19" -1.4+15

M£SD : Mean * Standard Deviation
Non-face-to—-face Group, CG: Control Group

FEG: Face-to-face Exercise Group, NEG:

“p<01
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1) 5 A= (VAS) #at

2% % FEGE 58215004 291+1.52 {atA ZAsAL (p<0L),
NEGE 6311104 277122 fostA FAst9o™ (p<o1), CGE
56+£1.701A4 4.2+1.92 FF Ao|7l gtk &% WF Aol Fhol tigh Al
@ ZF A3tE= FEG(-2.9+1.3)9F NEG(-35+1.1)E CG(-1L4t1.5) 8T 77 &
ostA Z&asHATH(p< 01).

OPre ®Post
18 | * *

16 | ‘

14 |

10 |

Jd 1|T‘

FEG NEG

Visual Analogue Scale

FEG: Face-to-face Exercise Group, NEG: Non-face-to-face Group, CG: Control Group
# . pre vs post (p<01)

#x: differences between groups (p<01)

a9 30. 5 A% B35 A4=(VAS) Wt

Mo
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5. €5 A-3o] TE 7 B3 FolX4(0DD) Wt

1) s8] &35 “olA4(0ODI)

g 5 (FEG), HIUIYH 5T (NEG), tI27(CG)Y 38 &5 oA

+5 vastgen I Ait: (F 16>, <2 33> vEeRd BReb 7t
E 16 2% H-Fo wE 32 5% FoiA|4(0DI) ¥st
Pre Post it F b
1 OS[—110C
(M+SD) (M#£SD) (P) P
FEG 40.5+6.0 23.3+8.04* -12.1+10.3
10743 FEG NEG >
NEG 41.0+84 30.1+6.1*  -10.9+10.0 -
(005) CcG”

CG 40.4+6.7 42.8+9.7 2.4%9.1

M£SD : Mean * Standard Deviation

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group

“p<01
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7h 319 &5 AoiA4-(0ODD) s}

2% #-% FEGE 40.55+6.07914 23.36+8.042 ZA3tY L (p<01), NEG
t  41.0+84°1A4  30.15+6.182 fostA  FAsew (p<o1), CGE
40.40£6.7891M 42.80+9.7622 [FoJ§ Aozt QATh &%

g A AY 2 AzE FEG(-121:10.3)2F  NEG(-10.9+10.0)&
CG(2.4+9.)ETH 77t fofstAl & = JTH(p<.01).

140

Pre ®Post
A K

120 | ‘

100

\
i
ann

FEG NEG

Oswestry Disability Index
E 3

FEG: Face-to-face Exercise Group, NEG: Non-face-to—face Group, CG: Control Group
# : pre vs post (p<.01) , *: differences between groups

“p<01

a9 31 2% A-% 3 55 FolA+(0DD) st
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bith A Asbol i kot thewt
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A o]th(Phrompaet, Paungmali, Pirunsan, Sitilertpisan, 2011). ZZ}leas BEH
it A48, HEolRE fAde T4 A7l 2t ew(ee, oA,
2009; €<%, ¥A4s, 849, 2007; Harrington, Davies, 2005; Jago et al,
2006, Rogers, Gibson, 2009) #% F9l°o &332 4 AlZlttar Hastoh(o]4
g, AJE, A, 2007). A&, 2A4F(2019)0 wEH 837 AEtEHA 250
0E ATy ARG At 28¥s ST AR Tl 4E5%= 60°/sec
olM Al 29 peaktorque?t 24 = 120°/secoll A A3 =9 totalwork”7F
FostAl S7bstvta Easiiet, =3 detgAs 55 &9 8F &

BT dotE7] fsll HPH olsid, o]4d71(2017)0] e 5 - FdHEHA
%5 IAF°l Huldgy P IHolM diRTEY {FYSHA FUbskittal Haist
Atk olo B Aol 85 FEa Zube], ZAFEE BFrishy] fsl AT
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et al, 2016; Ohnson,Larsen,Ozawa, Wilson, Kennedy(2007)
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ABSTRACT

Effect of face-to—-face presence of chest breathing—based
matpilates on lumbar stabilization and pain in middle—aged

women with back pain

Jungyeon Park
Department of Health
and Exercise Management
Graduate School of

Sungshin University

The purpose of this study is to compare the effects on lumbar muscle function,
body balance ability, flexibility, pain awareness (VAS), and back pain disorder index
(ODI) through a Pilates exercise program based on chest breathing for 8 weeks

depending on whether or not middle-aged women with lumbar pain are confronted.

Thirty—four middle—aged women suffering from Iumbar pain were divided into
face—to—face exercise group FEG (n=13), non-face-to-face exercise group (NEG;

n=11), and control group (Control Group, CG; n=10) for eight weeks.

In order to analyze the mediating effect of each group, lumbar muscle strength,
muscle strength, muscle endurance, static/dynamic balance ability, flexibility, pain

awareness (VAS), and back pain disorder index (ODI) were measured.

As a result of evaluating the before and after changes according to the intervention

program, the non-face-to-face exercise group improved significantly compared to the
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face-to—face exercise group and control group in flexibility and pain awareness

(VAS), respectively (p<.01), and the back pain disorder index (ODI).

In conclusion, it was found that mat Pilates exercise based on chest breathing
according to face—to—face presence has the same effect as non-face-to-face exercise
and has a positive effect on flexibility, pain awareness (VAS), and back pain disorder
(ODI) in middle—aged women with lumbar pain. However, there is no difference in
lumbar muscle strength, muscle power, muscle endurance, and static/dynamic body
balance ability, so it is necessary to develop an exercise program to supplement this

in the future.
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