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The effect of the pilates exercise and circuit exercise on the muscle thickness of the
rectus abdominis and pulmonary function in normal adults.
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Heo-Song Yang, Jae-Won Heo, Young-Dae Yoo

Dept. of physical Therapy, Cheongam College

Purpose : The purpose of this study was to investigate the effect of pilates exercise and circuit exercise on abdominal
muscles and pulmonary function of normal adults. Method : This study was performed on 20 subjects. 20 subjects were
divided into two groups; pilates exercise(n=10), circuit exercise(n=10). Both of the group performed the exercise 3 times
a week for 5 weeks. The data was analyzed by the paired Will-coxon test for comparing before and after changes of
factors in each group and the Mann-Whitney U test for comparing the between groups. Results : The result are as
follows. On the pilates exercise group, there was significant difference on the amount of FEV,, VC but there was no
significant difference on FVC, FEV,/FVC, PEF by comparing pulmonary function before and after. Also, there was no
significant difference on thickness rectus abdominis. By comparing abdominal muscles thickness before and after. On the
circuit exercise group, there was significant difference on the FVC, FEV,, PEF, VC but there was no significant difference
on FEV,/FVC by comparing the pulmonary function before and after. And, there was no significant difference on thickness
rectus adominis. By comparing abdominal muscles thickness before and after. By comparing between the two group,
there was no significant difference on pulmonary function and thickness rectus abdominis. Conclusion : As a result of
this study, we thought that pilates exercise and circuit exercise was more effective for increasing pulmonary function
than muscle thickness of the abdominis.

Key words : Pilates, Circuit exercise, rectus abdominis, Pulmonary function

Received : October 10, 2016 | Revised : November 13, 2016 | Accepted : November 19, 2016

1. M2 ol o) A AR AolME ABWAYIST 58714
747%]3401] Lol5) A ETE dakg A gl Q2E

N=

A Ao} SRS X5t FskeHel delow miA| olthold 5, 2011). o= FejgA 250 Lm0
HAQ o] 557] 9 AEIA dgke] WA AFYE St QI 0%o] Hald QAS 7M1 Q7] wjEel Aoz
oF o] qlrkar HArE A%, 2009). HIET Qrh oA, 2011; 3H4<, 2014).

TF2 A AL AA el 7]Ee] W, 5715 3 E3 dejglA SEL o] FAHo| Hzol Tul = o]
5ol G vAH 2371s T T LFeE ARA A (Core)E FA 02 AlA| ¢H43Core stabilization)e} 23=2]
OM M 715401‘%&%1 SR BLO|HLETL, 2014). AE 9 A4l 2EE J3rlE Aolaka Hitsolx|a girk

=3 E—% %‘iﬁ} ﬁm% f%%}% ot %l’%“@%%% '5‘314 % 7h a0 55

= 2 < Aume] SEI B A A
Re=A e ds e ARItkFinnerty 5, 2001) = A8l 23EE B = AR 3 drlse e

FAAE §u)
Fh A Al AR 1641, TEL: 061-740-7331, E-mail: ptyoo@hanmail.net

ZaEA 230 M7 230| Yl Hrisnt tiZ22e| ZFH| ojxls F& ¢ 35



g gE A=A A4d ALE, 2016

o, S AU S5 39 e W 5} A
eht 580) Fako] 4xua orkululg 5 2010; AEX
s} o]#]8), 2007).

S 2FE A7} el AL FANY|L 55 ~8
A W3ka2l9l 3|¥amount of ventilation)T}; JJEH/\I—/\/;j-,—]
@H(maximal oxygen uptake), FAFA~AYX](anaerobic
threshold : AOT)Z|&AIT ]| 5784 Fofs mXER o5 &
W SAAA 24 AABE AstAY A wsted A4
gt EFoleh( o5, 2009).

2 AR ﬁ“*”%”i HidsS SAo=® she 2EY
ofsp7t FAEe] g w 29X AAR st AY =P
o] RIH3] H““O}El A4 5, 2010). ofof #ste] 2
Aol A7 84 He S WAl 715 43k Al7IEW
AZof| Tk SHde 77 S8l B &F0l S8sithe
APAlo] Q=& Ut Cholewicki®} McGill, 1996).

X752 g2 R. E Morgan?} G. T. Adanson®] 9]

3 ok Ejml xTE FARS o5t LEHplol) AZlS
£ o] HAAA AFoEe] ALK QA Hyket 7
o3t TAASE A & ASlel Y 900
7] %’4?_} s oE 7473t AdRlolu e AeEitt ot
A7 1—0117115 St fAkeA AES WA 9
fﬂH ZEA ol &E 4 AHAIHAE, 2010).

A 7| EYo|EE G| o] Y(circuitweight training)-S Yo|E Ed|

oldll APIEEROIe] A A HE EefololniCH
B 1990), 5 F5% Aol AN Hasietel ol
WA Q0w 9B SUsts R AY ST fakh

a2 FA AL 4 9l o A Sl
2003). A A2SAS BAOR T8A%N 5F S22
% 74312 9lsle] wHE Edlo]dolu] of Edjoldo] 183t 4

o] 715 ekl AuAel Edoldoletn Beojst
on], A7IESO|EEY o] YL §TALE S0 HHE A4
Holx AAH] gExeao] gt 207 o5
Al W ARTA FA GRS E 4 U Aow
BET QJriAEY, 1990; A7, 2004).
27t ARSI EEA S ANZEOR RIS ol
gzeloy)], e & of L5 usle] A% Pol= =

Aol Foll fleb F7Har Husgla SEAR of
Yo MIAISE tpo AZgelEErolde %88 A%
AATAL, 712AIE So] FAHZFCRE Lol5t 2jo|& Hs
THOIAIE, 2011). R o) w2 Tea 2, AT
2 5ol ol W e AT ol W] LFYUS
AE) 2 4 ek ANEIgck S 2015)

oloh Zol 71Ee| @elt: BethaE ARaEe

Zzte] Supiel T2 H7)5} 2] SERIE ks
AEe glglont BeElAeE AeES Hest] v
W3 AT sk Agolgick

el £ Ao Bl A 489l
Zz10] 0] A5t ARl wlAke el ds Lok

L% 0 Aol SBPNS AN g

1, Skt

£ €76l A S Ctia AU 4000 4
o 209E WHOR 1032 Bep AL UulAl 1082
Wuﬁu_ﬁ wagie agsisonl el Qe &
e thest PR 1), G WSS AT olafel
7 Fole] 9| 3 A7 Agekark AFe 4IRS

cheat
1) AFA E= Z=A4A Agte] gl &
2) 7\ Ago] gl A}
3) 671 oW A7t gl A
4) 55°] §l= A
2, A 24
2 Ak FAS dEARelA detelads1 ARle-Eol
53} 2] lAE GRS dohus] sl 9F A -
IS =7 (Spirometry-pe) &t 25utE S AT o
*JZ}” 20 er depElAg-sat 107, AZles 108os
AHSIgom el reFaat AReER 2FT
age 733 3 57 eIl def AApistos)
THRES S, 5 30+, PREElEs Sia AAISISIT

o &

_,i

CELZRIYS F 33] F 577t Fez=of| et A
stolom, FHIRE S 22 308, nHrEleE SES A
stoict
H 1. ChARI) i £ (N=20)

L}o](years) 20.6+0.49 21+0.43
7](cm) 168.5+4.23 165+4.56
F5Akg) 60.4+6.48 57.1+£8.78

36 « The effect of the pilates exercise and circuit exercise on the muscle thickness of the rectus abdominis and pulmonary function in normal adults.



o,
3
5
i
£=)
H“
Ho
2
)
)v
0_9.
1=
[
oX
Lok
2
P
&
oS
ok
of
ol
2
e
Ho
of
=

7F s2e] & el wet dAlston, F 3set® 4
SHEACHGE 3)
4. 58
1) 8=+

(1) AlH&A =34 Spirometry-pc)

ATEAETE oA dlo] 8] Aeg st Slol] 2o
2 J#A =gAu|deKforced vital capacity: FVC), 1x7F
w25 7|2 forced expiratory volume at one second:
FEV)), 1xtegdor|gel gyl oigk ]

I 2. ZalHA 5F 28§ =2

F 25 Azt 71z

=717
017H JT—ZJI-Z]'/\\“ 3set
AcHE &5 7z A,
EUeE 33] yhE, _

SR . % 39
E0HeE 102 F4)
CEYIAEH S
CEAEY | EYIAE A
FYATRALE

J3 2. =30t Y TIT7|(Sonoace X49900)

(FEV,/FVC), U &7|4%(peak expiratory flow: PEF),
ZeK(vital capacity: VO)5& 24 & 4 glom, 7]7]olA
=4 A7l 4872 22 9 PDFSelEE A% 7Rt
PCol| A8 AMESh= 7152 AA7E golsh Ffjsh]
7 sl 1),

(2) 253 9%
Seoul, Korea,

djzete) Sl

ARESIATH 1Y 2).
gjitel ghulzh wALE Haskeb) SleIM SRt el AS
uHo| EEEI, WE|e} HiE oz &
BE29| 3YE Ul A Ao ¢ F P
) A7 B ZETIoh S, T 2 A~ Fm
SH, FEAT Alo] o 289 wud FS A
3em HolA FoA] SMHzEAFR -9-2 Hslo]

Zt7](Sonoace X49900, Medison,
Gt
=4517] 918l 28 GAF B

i

lm
:LI‘:
Lo <
S-S

28T} S BAjsllth ZHO oy A9} 9% AR 2%
STk Telw 7 e Tl sk vlwal] 9
o Theat o] w2SHE a9
AT = (%'%;l_}%:f%‘*l) <100
E 3. M3 5% 25 maay
= 25 Azt 712t
AFE (103] AA+10% TA]) & 3set
o) AElLA (302 94102 FA) % 3set
3815 (103] AAH102 FAY) £ 3set
BEFHTAY  (108] AAHI0E FA) F dset
5% Gejsoleelnr] (602 AAH10Z F4) % dset T o0
lenisd| (503] AA+102 FA)) 2 3set
AR (208] AAI0Z FA) F dset
7)ul (203] AAH10Z FA]) Z 3set

ZaEA 230 M2 230| YRl Hrisnt tiZ22e| Z2FH| olxls F& ¢ 37



s Ee X 2se)A) A4 A1E, 2016

1, ), w5 S g

I LU e
23 245kt

wRAHEFANEVO . BHEES 2-38] AAjst 4
g% 371 Bol thAI W 5, ubl $71S A maw
AA ek

SUABTBACVOL PYTTE 239 4A3H2 B
2 AR Sol vl W F B g4 5 g B

Wtk 71 ol %0}*% H7H2] WAt 1Y 3).
(2) WZ22 254 &4
D SHA e 24
e A } s Z}/\ﬂ(hooklymg position)°j| 4]
g=o] npAetoA S HWEA 3 & :’—-D,—O] ok = Alslol| A
HHZ‘“OHH 92xoa 3cm golxl LS ZA5Irt

@ /\2/\] HH—T'—O:]- zz-]

T IS |

FE2& HREa B2 =2 AA|(hooklying position)oilA]

HelE v 2R E 20 cm 501 =9 g5 nAEelA

B4 285 M- T -HYHEFVC) H (@9 : L
Pre Post 7
MzSD M+SD
g~ 2.75+0.67 3.26+£0.77 —1.886
SEA 2.53+1.09 3.55+1.15 —2.701%*
MESD @ Bt HZEHR
*p(0.01

o
e
X,
ok
o
=
i
rlo
:

o
e
o,
it

AR A HiREA 22

E o] 7 BEAS $Jsl] SPSS(Statistical Package for
the Social Sciences) 21.0 ver2 ARSI AEE A9
ATEEZ oBE dolEy] 9F K-SAHA(Kolmogorov-
Smirnov test) 23} AHFEELE o|FA] o} H|ELHAS Al
Aeieick  Ulo} 85 He] Aolg oy Sia) ulms
AAol Ys(Will-coxon test)S 8351931, #7He] *}ol=
dolH 7] ¢35 THEEY(Mann-whitney U test) 2-835}5ch
Folez a=052 AR

1.
1)

Fd

LH o

|10

ol Hat

o= MEEFVC) Hlw

depALEo] &5 -390 FVC vl 23} 2.75+0.67
oA 3.26+0.77% G235k Zo|7F §19a(p>.05), A&+
oA 2.53£1.090)14 3.55+1.152 823t o]z} itk
(p<.05)(3E 4).

o

2) 28 M F1AxVUc-BESIIZHFEV,) H|n

e 5o &5 %9 FEV, Hlal 23} 2.27+0.86
oAl 2.99+£1.85% W—J?& ZJo)7b Y aU(p<.05), AR5
oAE 2.29+0.7604 3.06+£0.722 F-J3t Ao)7t Uich
(p<.05)(E 5).

3) 28 T T 1XZ-HYS || MmOl i H
(FEV,/FVC) H|m
dep Ao &5 -$9 FEV/FVC HuL Zit
86.31+20.004 88.80+£13.66°2 o5t zjol7l gl
(p>.05), AFEEL|A= 91.54+9.110)A4] 87.89+12.72 &

5 28 M- F 12ZH-MSTIFFEVT) Hl (&9 L)
Pre Post 7
MzSD M+SD
g A 2.27+0.86 2.99+1.85 —2.191*
SEAl 2.29+0.76 3.06+0.72 —2.293*
MESD @ et HEHEX;
*p{0.05

38 < The effect of the pilates exercise and circuit exercise on the muscle thickness of the rectus abdominis and pulmonary function in normal adults.



2L, A3, =8, MY, Brael AR,

o

ofat Zol7h YATHp>.05)(EE 6).

4) 2= M- & zS7|S8E(PEF) Hlw

et A Ee 5 -39 PEF HW Az} 5.51+1.39
oA 6.57+2.572 S35t Aoz} U U(p>.05), AAEE
A= 5.13+1.62904 6.95+1.8% W,]q} 2Jol7} Qlelch
(p<.05)(3 7).

5) 25 - = HEZHVC)

e 250 &5 450 VC HlaL 23} 2.98+0.939
A 3.49+0.822 {3t o7} Q19lal(p<.05), AH-&Eo|
ME 2.84+1.31004 3.72+1.142 G035t o)z} Tt
(p<.05)(3E 8).

2, 2 U HIE222 257 Hlw
1) 28 © & AYAl HiZ22 254 Hlw

_WHeesasl 85 4.4 gzead i 29 o
A3} 0.92+0.5490|4 1.20+£0.33 0.2 903t =jo]7} QIgla

H 6. 28 ¥ = 12 HHEST[Zo| L YuEEol st
HI(FEV1/FVC) Hlm (<1 %)
Pre Post >
MzSD MzSD
g A 86.31+20.0 88.80+13.66 —.459
A7 91.54+9.11 87.89+12.7 —.663

(p>.05), AZETIAE 1.10£0.270)4 1.14 £0.222 42
3 o7k UUTHp>.05)(E 9).

N

) 28 W F A 222 254 Hlw

Lo 5RY o5 AT R £5A 2FA b
I AT 1.53+0.34004 1.66£0.598 905t 2jolz} ¢lgla

(p>.05), AZLERAE 1.60+0.5804] 1.74 +0.57% 92|

3 Zol7t GIAEHp>.05)(E 10).

7t d

—_

Rl

H

M

2t

Yol Ao 5T AZeEwo] HEES umsdge 2
7k FVC, FEV,, FEV,/FVC, PEF, VCH| oA §-2J3t Afo]
7h GTHp>05)(E 1),

=

—_
~

2 Hlw

S

) 2 7 Hizez 2s v
Yol aeEea AReEe) HEeae) Tg H
SRR AT oAk %A gOlR Aol gisltt

M=ESD : Tt HEFEX}

H7 28 ™ = AiS7|SE(PEF) Hi (9 L/sec)
Pre Post .
M+SD M+SD
g~ 5.51£1.39 6.57+£2.57 -1.580
SEAl 5.13+1.62 6.95+1.8 -2.701*
MESD : T+ HEFEX}
*p(0.001
H 8. 25 M-F mE=HvC) Hlu (&) L)
Pre Post 7
M+SD MzSD
g~ 2.98+0.93 3.49+0.82 —2.803*
SEA 2.84+1.31 3.72+1.14 —2.803*
M%SD : T+ HFZFER}
*p<0.001

A 230 M7 230| Y4l HI st HiZ222

9. 28 -2 Al HiZ22 254 Hlw (1 cm)
Pre Post
M+SD M+SD -
g A 0.92+0.54 1.20+0.33 —2.497
SEA 1.10+0.27 1.14+0.22 —1.067
M£SD : Ert+ HEEHX}
H 10. 25 M-F £ tiZ222 254 Hlu (S cm)
Pre Post >
M+SD M+SD
g~ 1.53+0.34 1.66+0.59 —1.244
SEA 1.60+0.58 1.74+0.57 -0.918
M£SD : B+ HEEHX}
E 1. 2 2 HEE H
TajeA ITA
M+SD M+SD -
FVC(L) 0.51+0.84 1.01+0.86 0.986
FEVI(L) 0.71+1.17 0.76+0.77 0.885
FEVI1/F 2.49+26.54 —3.65+13. 1.028
PEF(L/sec) 1.05+1.87 1.82+1.17 0.465
VC(L) 0.51+0.41 0.88+0.91 0.863

M=ESD : Ert+ HFEHR}

Al DXl EE e 39



g gE A=A A4d ALE, 2016

12, & ZH HiE22 Hlw (F9): cm)
SFAA| 0.27+0.39 0.04+0.12 1.276
PEN 0.13£0.31  0.13£0.38 0.723

(p>.05)(E 12).

= A Y Adde deR FetHls st AR
SEe S 5 38 e AA] w7 et w2l
e B = T S A

FEBUQOI5)0MM= #7152 Hefel Hs) w2 -5
23S 243t IF(SEG) T ZeheA LFERINS A
ks :HPEG) Y as 43 A 5 Ao wEsf
(VO), E5AMIHERY), S5AMIBURY), =2/ JHEHFVO),

lzﬂiﬂi*é F87HFEV), JJEH”’V\E(PEF) L SEG$
PEGY] F 5 WFolA fofgt Zolg B, ot &
(2011)& 85:7H0] HetHlA 255 53l @@4 2 s5A9}

et welo) sl ol el ol A9
3 Uoix) AEw 9 58 WlSe] S5 g $Ades
FOIF Aol S BT,

£ AToE Pepagsro] &5 A% Al ulme
A 127024 57| erls Solg ol et A
WA Aol dAsieiT olefat Auk WelhaeFo] ¢
A4, Frzd U ABARO| Tl o|9foE $4LSE] &
12 Yoy d7)solE FAHel GRS 712 A olet
o Az

W BQOI)E 8Eke] Ueke £ e, A

o o sl v S v A R Sl
59l Wik AT usion S Aol L}E}Lm ok
o 2 el Petelagsae] &5 A5 wEe ol
eI, SN ol Aol Hel Ak A
AT P AUSS g AATeRK drdiel
e 71ch Az

(2014 0fM = Helise dVder delgs mER
o] HiE2, wiugHlE, wiviR, e 2 S
£ Ho| 5§ 579 ol mapHolziaL sk

2 dollM=

et gt AeE

FEA HIE2

Bl SR AU Aol 2o Gl

L AT E 4~6F= 31701'

S
0%5.
"

-
=2
R

£ 637 F 33 135= =
als %& & 20set AAZE B 2 AFoHE 55 53
o] 3 FAY 3set AASO] APATEY HEE W 25
s ZEA 7] wiEel fefdh aipt qIdld Aom K
Aot FHolls SEFES 25 Aes =01 dAlshd et

IE A& ACRE 7|hE
of $(2015) 201 H4 20L& F IFOR o] A
WE71E AZEF ool sk, AZEH oY
% 38 ol 537k AAjE) ZHAlo) me M)
S Hlal 2ARE dFtollA AZIEFolgoflA] e duHZ
127he R B3] weAeEgel diat ulold fofat
ot Slgls, QNS A57IE B 5Tl 2
S7|EE, @] FO3 AlolE HAitk

& AFold= AZEH Y HEE, mAuE, 1=
e sr), A 7] 4%, HAFAH G olg B
ofgozn Bele] AZEdold SFo] SEAE, SFUE
7F A-sHA aeEo] AAAR] &5 TRIHS A8 A3
AFRT) FAAl g = Ao AlFETh

AHH(2010)2 49 BT 109S tiez Ales=
S0 F35] D2 GsHslon RS, 29 His
AHRY &5 A5 HnBAT A9 AZlEsolld 2
3} AEaYHFe] Gl Holrt Lkt

olefat AN B3 2FlolE FFol %S oz
of 2 Aol w2 2ElE 2%
ofi= LteRR] itk ofi HaeelAE 12
Nelstet ¥ Qo 0SB il £52 AN

g

|

Oy
™

off 2 B >
- &
o tlo 5=

B
o%t

4
ox

o

ol

i‘&

N o

r—|—4 _C‘

llo Mo do

ot o

o ot
mh x4 ok

2N TFAY STl FEFE mAA EE Aor AlmHo:
2 dolde 2 7 AlREEe] Ik WA 2Euh G
S0l o] d2 ws7IEeR Qe S| vyt ol

27} Cjst sholal= ekl il Aoz ouls
= Aol ofteol ASith wEbd 5 QtollM= 20t 4
o2 3 = VRS ot ARl gl A
of A7} ofofAjop & Aol ERE sdlE AL 25w
B EEE A F oH SRl A ANE de e
Aoleh AlmEn AdE sEete @Ikt AR =ine
I e AR AR ﬂ%ﬁl—*«l SAE ol HE A

pass j‘L o oX
uZi o of O O Ok

& e gelaeswd Apleswtol s 2

40 - The effect of the pilates exercise and circuit exercise on the muscle thickness of the rectus abdominis and pulmonary function in normal adults.



Aol vlAE ¥F=

Spirometry-PCE ¢]-8-5}9]

o

oy,

o

F

(¢]
&

i

sl = kel Al HEes

<Al vAls Sl el wlalstaal skl 2Suket

O o] 537F 3 334 A
AALEEe] AT Foleh £ ko] SF Aol H]wslol

chedt e FES A9k

defg Ao &5 A% #Hrles Hugt Ay
FEV,, VCo| §2Jgt Zo]7} Sa(p<.05), AH-5<
2 FVC, FEV,, PEF, VCo|A $2J3t o]z} Qleich
(p<.05).

B B el R AR ot d o B g B o= | RTAS) s 5
frofgk zol7t glltkp>.05).

e i B e R/ B B P RSl o) et
o7} 1% 1(p>.05), AMFEolA e Fofgt Zol7t Gl
SIthp>.05)

B 7o) ARoR WelH|AeEau AT BRI

5ol A &Pt ek sANE 5 Bl

KR Aot UL el & Unt

IS ==1

=31
b4k Al 5 Aol wile) A2l Edloldt HAISp]
S et A Edoldo] Il WX Ank ekt
1L 8HER|. 2015;12;105-107.
7o) Webels £50] Fgiiso] 28, FE%E U

o

1
ﬁuﬂ%@ﬂ MR 5 GRSt ekl AAls)
= 2014,

A, o100 R Qs akaele] Aek TAHAE FA0.
2. aejtfot RATerel AAISH=t, 2009,

. et s o] ¥ito] mHRT} ART80) T4}
el wA gk TSk AEEsteel Al
= 2011.

%, Bp, 08 Teel ol AgO] 3 vl YA

FHa e 28ka] %), 2010;18(1);317-333.

A, BT ANETe] FrlTloIe] A2, 23,

ARl ulAe 9% FHTEHL AARRet.

2010.

2. Pebes eS| thehyEe] Hazyle W Ao

n)x|e oJsk HzoEtn. AR 2009.
B1 elo] HEF AL AL, B AR
W el vA Ak AR el el Al

I FFeE 2 G A8l njals g3k A
st @% SPARSRO = 2015.

o, olF %, AIE, AR ZefElA 5ol AEE E 55
Hele]  mAle P ﬁﬁﬂmﬂgﬂﬁk—r J.
2011;12(7);3088-3095.

olg FAAY Atk leEo| Ao fAY 50] HAT|E
9 5570 vX= P AEEEA] 2009;19
(6):825-831.

oA, HepHlA 5 Eel wE 25 E 5 vl - dejE|
A W ESE At 259 S5 9 55 H|IL
g3t AlSoishel. AAFsHe=E. 2011,

oA, 84, R} 5 8 QPYSt 50| ofxiieAle) A=
e, AR W, s 2 QFAee vAe Gk
St 28)s) edlE =57 2010;20(1);61-70.

ojAE MAE So|ES} ofloj2H] o|E Edlolido] FdH|qt
oj/de] AlA|IzA W A7 Aol vjxl= 93k 7ddhsha
ek, wizkey AARekel=E 2011.

A A7 Qe|EE ol Hieg-5o] #1757 o] ZUk,
A g B Ao m)l= gk Aleishal ekl vt
& AAFEFOJ=EL 2003.

ezl Ak Egloldit A71E olE Egoldo] 20t) o9
A7 2 APl w3l Rk sk wSst
Q. MAFEFOI=EL 2004;1:42-51.

A8, ox|8l defElA 5ol A A7 Pid 2 Aol miRl=
gk L8382, 2007;7(1);65-74.

HZ. dPE Ax2 Efo|YE HAESIAL 1990;36(11),858.

P4 depl A EL-wo] A 49 wE ALt 2
ol _"nLﬁﬂ ] U];‘(]‘—- oISk LI—HEHEI—ﬁ E_7—]7:]0?h:H‘6]—°_] /\‘1/\]-5]—

_I

= 15 oo T
=5 2014.

P, A7) S N3 PRes ofshiol] A8at A
253 Wejels 250 fh vl Pt okl

RSOl =5 2015.

Cholewicki J, Mc Gill SM, Mechanical stability of the in vivo
lumbar spine: implications for injury and chronic low
back pain. Clin  Biomech(Bristol,  Avon).
1996;11(1);1-15.

Finnerty JP, Keeping I, Bullough I, et al. The Effectiveness
of Outpatient Pulmonary Rehabilitation in Chronic
Lung Disease Randomized Controlled Trial. Chest
Journal. 2001;119(6);1705-1710.

Sitilertpisan P, Pirunsan U, Puan gmali A, et al, Comparison
of lateral abdominal muscle thickness between
weightlifters and matched controls. Phys Ther Sport.
2011;12(4);171-4.

ZatEA 230 M7 230 FeHlo| Hr st HiZ22e| ZFH olxls S« 41



	대한심장호흡물리치료학회지_0217 39
	대한심장호흡물리치료학회지_0217 40
	대한심장호흡물리치료학회지_0217 41
	대한심장호흡물리치료학회지_0217 42
	대한심장호흡물리치료학회지_0217 43
	대한심장호흡물리치료학회지_0217 44
	대한심장호흡물리치료학회지_0217 45

