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ABSTRACT

A study on the Musculoskeletal System Alignment and
Body Changes of Middle-aged Women According to Mat

Pilates Exercise

Yang, Do-Won

Advisor : Yoon, Oh-Nam Ph.D.
Department of Physical Education,
Graduate School Chosun University

The purpose of this study is to present the effect of mat Pilates exercise
by confirming the function of core muscle strength, muscle thickness of
representative core muscle groups, improvement in anaerobic power of lower
extremity muscles, and changes in body balance in middle-aged women. and

present it as an exercise program for middle-aged women.

For this study, 20 middle-aged women were divided into 10 exercise
groups and 10 control groups and performed mat Pilates exercise for 8
weeks.

For this study, muscle strength, muscular endurance, and flexibility were
measured for basic physical strength, and differences between the left and

right sides of the shoulder, pelvis, and knee joints were checked for body
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balance. Core muscle strength was measured to confirm body stability, and
muscle thickness was checked using ultrasound equipment for major core
muscles. In order to confirm the effect of lower extremity anaerobic power,
the effect of mat Pilates exercise for 8 weeks was confirmed using Wingate.
Statistical analysis was conducted for this study, and the specific data
processing method is as follows. To confirm the difference between the pre-
and post-groups, an independent-t test was conducted, and a paired-t test
was performed to confirm the effect of mat Pilates exercise. The statistical

significance level was set at p<.05.

The results of this study are as follows. First, it was confirmed that mat
Pilates exercise significantly improved basic physical strength, muscular
endurance, and flexibility in middle-aged women.

Second, mat Pilates exercise significantly reduced the difference between
left and right in the coronal plane of the shoulder, pelvis, and knee joints
among middle-aged women’s body balance.

Third, mat Pilates exercise positively and significantly improved core
strength in 8 directions (0°, left, right 45°, left, right 90° left, right 135°
180°) of middle-aged women’s core strength.

Fourth, mat Pilates exercise significantly improved the highest power,
highest power per body weight, average power, and average power per body
welght among middle-aged women’s anaerobic power.

Fifth, mat Pilates exercise significantly improved the abdominis, rectus
abdominis, brachialis, rectus femoris, vastus medialis, and vastus lateralis

muscles among the muscles of middle-aged women.
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ZatAl =7 (Piirtola & Era, 2006), at#19] -8 okstutt A7k <+ ofstE 7}
A &oH(Hicks et al, 2005). <39 oFsle} F49 it wPxd 59
sty YA B ES = tH(Winter et al. 1990). A4 4,

AFY W, A BED Asle NEE el e A

N
R
oxl
it}
2L
X
fru

rr

7haks] A fA st
FHT  E2 A,
James-Groom, 1982). A - & W3k 59 A9A 30019 gidExT} 70014 80
o] ArEo] ¢F 52% oA ¢ & Aoz YErytHLucy & Hayes, 1985). 38 %

o Y (Brocklehurst, Robertson &

o
b
r o
=2,
X,
2

9o olrh we Algdldl 9ol WA A Ageln #HS sl Fabolu
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ATE 8% %E
AAel Wt}
AAET 3

Al eFoH(p>.05) &<

Collection @ chosun

m. 4744
b TUAMES UdeRE WE g2 58 AAlSta
MAA Wt s gl on, gy 22 At
o s AFE Msta ARE At Fast AT
7 o4
AT A FAAPER HT 671€ g3 wWHo glder wE
2 5 FHojo oy o] flv e 1093 FAL 10% HAA 208 S
AAstadh I 5420 A4S SA6H7] 913 BSM330(InBody, Korea)E ©|
&3t o, Inbody 770(Inbody, Korea)S ©]-§3ste] AlA A4S S35t
Ao ok didAEe] dubd 5L <iE 1>9 W& 2ok
%1 FgAte] dnky 54
M(SD)
] == AT L
A= (yr) A1 (ecm) A= (kg) (kg) A A 2 (kg)
&
(n=10) 57.4(3.56) 157.96(3.98) 60.72(2.85) 21.62(1.83) 20.73(1.72)
=4
(n=10) 57.1(2.70) 156.76(4.06) 59.51(4.85) 21.44(2.27) 21.92(2.19)
Independent
) 202(.842) .633(.535) .645(529) .178(.861) -1.276(.218)
Ad gidzatE 1 by 5o AolE EQlst A3 fou|sk o]t e
dgk ooz FAE Ao Z Aot A& AAlsHSTh
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D 3z HF 4348 A4

yAZ4A= 33Y HF oAst 47 FH(CENTAUR 3D System, Bio
Feedback Motor Control, Germany)ol 25w E 71719} WA A AYH A=

FAG A AR Bk EF F7t SHo|H FEF wAT ], WTLD

T, F9 0%, #1355, 180%)e =

£ 135%

2 2. 3o HAF A4A
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3)

= 2559
wodPdME <™ >3 o] AYEHAS 13-16MHz8 M-Turbo
Ultrasound System (FUJIFILM Sonosite, USA)S AF&-3}o] AF 57 W=
A8 A5 F8s wdF AAANA FA47] St Fxet mhA AS
ARG LT AXE FAEAT A S A" We del 54 =9
Calipers ©]-&3dte] S48, A WA Al 52 335 Al A=
23] Wk FHAsto] vyEbd Bs ARESATh dAle 259 dAFAd =
ahal S F-ekA A AE 7 AL e A s AL ¢ el oa 4w AT
R 8 Aol A HiE F9-F 3em A HAAA F9F wZSH(RA)G
FFe FESAT WZFEZ(TRA) S840 1@d S 46 7]eolal &34
S 90% T FHA H¢SF WY $3 A" AREH dHow 25cm A
el 129 Zujw el w5 FrelA PSS FESHAtH(Mannion et al
2008). ZAHIMF) 2 d=d & FAS nade A1 F4 5% 2™ (Hides,
Stanton, McMahon, Sims, & Richardson, 2008), 4-5" 8.3 7HA&E7]& 313t
of A& gt #F 5 2cm A A F4HE HASHATH(Stokes, Rankin,
& Newham, 2005)
ZAsH e <y 4> gon 2Sd A B9l A <1y 5>%
2ok 7ZF F4 FSlelA 25 Ay T AT ks A8t vusdien, S5
o] ZA4e A 71 F o] BRE FAHE T7|7F vkl AHel A A
b3, @S, 1A 2022 2 A, 2020).
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H #A FAEY B A

@A sk FAad EEedS gdaty] fs ol 2w e (Excalibur
Sports, Lode. co., Netherland)E& ©|&3t3th. @A &3 Auka7F QHAH
ol EoleW gk 2EH AN FHEE S T3 nHAR fEHISS o9
A I Aol TbeAdS Hastske] A AE AT bEe] Eol FEo] &4
8w AElelA oF 16= FRede W] fxE nAsden A4 A=
<O 8>3 #Zuh FA Al o] Hdo A Hlojus AS WAy e Al
HES nAsdon, Ao A A5 bl A AAZE "ol = B FoE

T AEE fdEHska kg 9 0.070kgo 2 FotH V&S
AR AL 20%7F 0 o2 60rpme FAEH HES =23 30

2 AdR £9% & QRS 4, aFsg B ATlAE 4gdse v
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% 4. WE gy 2203

Warm-up (10min) stretching
Type rep/set Frequency intensity

Double Leg Stretch 8/3

Scissors 8/3

Bicycle 8/3

shoulder Bridge 1 5/3

shoulder Bridge 2 5/3

Roll raise up 5/3

Roll Over 5/3

Exercise Spine Twist 10/3
(40min) Roll up 8/3 3 day/ 8~10
Teaser 5/3 Week RPE

One Leg stretch 5/3

Upper body crossing 5/3

Push up 5/3

Leg pull Front 5/3

Side Kick 1,2 8/3

Swan Dive 5/3

Side kick kneeling 5/3

Hundred 5/3

Cool down (10min) stretching
28
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Roll Over Spine Twist

oyl 7. WE b~ 2209 ]
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Roll up Teaser

Side Kick 1 Side Kick 2

Iy 8. WE JgHs 2209 2

30
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Side kick kneeling

5. A=A 2]

BoAFe] A8 A= SPSS 27.0 T2 S o] 835

FAAL ARAE PP et vk LB BA

a7k = ¥(Independent)-t HAE AAJsta, WfE deE s Fo] mE
et gele A e (Paired)-t A& sttt $A4 Folase
A48kl

31
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WE el s 853 &F o7k TR e S AACIEAE, AAHE)
2O AAA S (Ao MR A, FAEARA S, 2 FA) &3l di& v 2 A

g =&sharh

%

7 e Ao Z YER T (p<.001).

AT detel s o] FHdelA of 33 3 HA W (p<.001), FAT
13] staF HA ot Fofn g Aol vEbUbA] @Skth(p>.05). &5 3o
1= fFovsiA gstoy &5 F Eare]l skl freonlek at
ol 7} & Aoz vEGTH(p<.001).

Fade detaa Zo] HAdolA oF 8em Y H oM (p<.001), B Aol A
© HA a7 vEhbA gkon fFolu gk Aol= ATHp>.05). &5 3o
A Feol A EEate] FonsiA e Aoz YEom(p<05), &5 F
T AG 2 EEe]l A fFemle Aolvt o= e ® YERTH(p<.001).

r)J
i)
[RUBN]S)
1o,
)

o
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M+£SD
T Paired t
pre post
EG 22.01£2.36 23.69£2.04 -7.129**"
=
(kg)
CG 21.73£2.48 21.47+£2.34 1.388
Independent t .266 2.257*
EG 10.70x1.77 13.10£2.38 -5.041*"
AT
()
CG 9.80%+1.55 8.70+1.49 2.012
Independent t 1.211 4.954*
EG 3.80%x1.75 11.00£2.16 -10.854**
4
(cm)
CG 1.20£1.99 1.30£3.74 -.130
Independent t 3.103° 7.098"*

*p<.05, #xp< 01, *+xp< 001
EG(Mn=10) : excise group, CG(n=10) : control gooup

Collection @ chosun
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2. WlE Wetelx $Eo] wE ARAY T3

oAl e oF 4mme| Apol7h FolEm Fould zkel7h vERyk o
(p<.001), SAITZ 09mm Aol7F B solwter FA4 Fov g zel= e
WA SR p>.05). 5 Fol A e Aol= FovletA] Fdoy e F

FUEAs 5T o 08mmel Aelk FolEM felrld Aolst Liehgo
B(p<.05), BATE FEA Aol vhehtA @x EAA Fovd Aolw et
U ek kth(p>.05). £% Aol A AuelA £Ezol felvial $5 Aow
UEROH (p<00]), £5 FolE Pw F LEF] S5 Kol Aol
ol Ao & YEREITHP<.001).

RFEPAY £FTE o 06mme] Aolh FolEM Felrl @ Aol st Liehgo
B(p<0D), BATE 03mm Aol7k FolEovt BAH FoIvg ol et
WA thp>05). £ el A Aol Rl felvaA ggot ¥ F
FEwol Aol7h FolEA o Fona Aol thehha] th(p>.05).

of
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Collection @ chosun

# 6. AAAH ] st

Unit : mm
M+£SD
T Paired t
pre post
EG 6.50%1.35 1.50+.97 9.682™*
o1
CG 5.00%£2.00 5.90£1.10 -1.274
Independent t 1.964 -9.477"*
EG 2.40+1.07 1.60x1.17 2.449"
=als
CG 4.80£.92 4.80+1.03 0.000
Independent t -5.367*"* -6.472"*
EG 3.10+.74 2.50%+.85 3.674™
5
CG 3.10x.74 2.80+.79 1.000
Independent t .000 -.818
*p<.05, #xp<.01, *xxp< 001
EG(Mn=10) : excise group, CG(n=10) : control gooup
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el A SE Tl 13% FAHNOM FIuF Ao] 7 Lhekyk op (p<.001
ATL 2% FHHAAT FAVIF Aol UEhbA FATHp>05). £F ol
A gEEel fonal $5E Aow YHhow(p0b), £F FolE $ET
o] $3HA FellF Aol Qi ACR LhERTH(p<.00D),

3 4ol N F Tl 8% FATNOM FAvF Aol Lhekyk or (p<.001),

AT 1% FFEAJAR fFen gt Aoz vEhA]l % TH(p>.05). &5 o
A o] FovstA ¢ Aow YEston (p<05), +§ FolE &Ed

o F-FstAl Fevg 2ol A= ALz YERETH(p<.001).

G 45% M= el 4% FRFEeH Folud 2ol 7k yER o™ (p<.01),
AT 1% FFEAJAR fFen g Aoz vEhA]l % (p>.05). & o
A o] fFovstA ¢ Aow YEston (p<05), &F Folk &Ed
o F-FstAl v g 2ol A= ALz YERETH(p<.001).

& 90l M= Ewol 4% FEE AN FoAngh Aol 7k ek e (p<.001),
FATLE 1% stEEE Aoy Fou st Aol YEYA] Zdth(p>.05). +5
A Fedol FomeA ¢4 Aew YeHom(p<in), & FollE
o F-FstAl Fevg o]t A= ALz YERETH(p<.001).

H
e

S UM E BTl 6% FHHAH Fov]G Hol7} hekig o] (p<.001),
BATS o] FAWOm FvF Aol tehiAa GUTHp>05). 5 F

ol A &Ewe] FovaA -5 Aoz YEem(p<ih), &5 FolE &5
wol el Folud Aolt Sl A= YERETHp<.001).

135° M= 5ol 4% FgE A Folugh Aol 7k vebst e (p<.001),
AL 1% stFHEA Y Fon g Aol YEYA U (p>.05). -
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T 135°9 A= &%
35 9
JEptA 9

EAaE 1%
A A 7F 2ol =

=,
o,
2
~
N
%0,
rr
2

180 N &5
FATL 1% stEEHA
= YA ¢

A e 3 Aol

= ouEuA 2

o gk Afol=
Lot (p>.05), &% & &%
o2 YERTH(p<00D).
1 7% FFFEdem fFefug o7k vy o™ (p<.001),
UERA] &k th(p>.05). &5 #d]

Fk O (p>.00), &5 F Ewe] FFEA F 9

o folm g Aol

g Aol 7t Sl Al= YERETHp<.001).

FRx oY (p>.05), &+ F el
o2 YERTHp<.001).
ol 5% FFEASH frojng 2ozt vERSE M (p<.001),
UFEREA] 23Sk tH(p>.05).

$58A §9

$58A §9

2% el

x Fo]lZH o W3 )
7. el °l Unit © %
M#%SD
T Paired t
pre post
EG 76.58%+6.20 89.04+3.94 -6.557*"
OO
CG 67.74+4.43 69.72+4.29 .042
Independent t 2.837* 10.490™
EG 58.88+5.80 65.38%+3.01 -6.229*"
F 45°
CG 52.25%5.20 51.89+5.73 .689
Independent t 2.558° 6.593™
EG 59.10%+6.32 63.97+3.77 -3.497"
$- 45°
CG 52.94+4.66 53.13%+3.99 -.340
Independent t 2.480° 6.245™
EG 51.34%£5.05 55.29+4.25 -6.823**
=z 90°
CG 45.44+4.19 44.92+4.57 1.530
Independent t 2.843" 5.256™"
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EG 51.46%£4.33 57.04%£3.48 -9.924**
< 90°

CG 45.44+3.70 45.23+3.35 743
Independent t 3.281" 7.721*

EG 32.41+1.58 36.83+2.68 -5.786""
# 135°

CG 31.29%+1.27 30.27x.73 2.178
Independent t 1.752 7.472"

EG 32.26+1.48 37.21+2.03 -10.627**
$- 135°

CG 31.19+1.38 30.87%+1.38 .845
Independent t 1.675 8.154*

EG 18.38%+1.95 25.25%3.23 -6.492***

180°

CG 18.97+3.45 17.98+3.24 1.916

Independent t -.470 5.023"

*p<.05, #xp<.01, *xxp< 001
EG(n=10) : excise group, CG(n=10) : control gooup
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4. M E HZHE FF5 BE X FALAERY 29
ME Rehe B 8% Fold FIIHES] A BALATY el g
selg Adke <E 8>3 o] ey

AA e SFTol oF 50 Watt BFH oM FAROZ FolvsA vhey
om(p<.00), BAIFY BitA wWaks JEbA egon foud Aol e
WA STHp>.06). £% Fel A AW 7k Aol vhehbA 2gro(p>.06), &

@ [e]
% F SETol

A% 9
gk Apol = yEhA|
o (p>.05), =5
(p<.001).
Huv s 570
s o (p<.001),
EbLbA] S ktH(p>.05).

5

v 3tA YEFSE S W (p<.001),
X TH(p>.05).

g Aolm e 9

O Hp>.05), %

5
T

Aol 7k e

Collection @ chosun

[e)
T 1T O

[e)
RS

oF 1% ob
apo] =
& Sk tH(p>.05).

ok 25 Watt FAE S
FAe] F A WstE YEhA

=& e

&AL

[OJ ==}
T'_f

FTol $5H

==

o 4% wotR o

JERA

39

m gk kel 7k = A
o] ¢ 2.0 Watt/kg 353l
w3k HER o (p<.001), E A
& Atk (p>.05).

o] ok 1.2 Watt/kg
°F 1.0 Watt/kg

o} felvg Aol

Ztom(p>.05), EF5 FTo=

° 2 YEG T (p<.001).
omn FAAOE {9

1.0 Watt/kg "@ojx o SA% F2v

om FAASR FonstA e
grokom frojmgh Aol
© UEA E% o (p>.05),

o2 YERTHp<.001).
FhHN e FAHoR

g ol

#el
om FAH folv]

Fol A PY 7 Aol vhenA @
FAME Aolsk G Ao hekrrl

o EAMew feulaiA vehton
A 99T (p> 08).

ol m| gt



% 8. a4 Faradnele) wsl
M#%SD
T Paired t
pre post
w759 EG 222.97x37.17 271.96+30.69 =7.472
(Watt) g 203.86+8.46 203.3146.78 564
Independent t 1.585 6.908"*
A= o EG 4.66£.82 6.69+.64 -7.014™
34
(Watt/kg) CG 4.66%.39 4.56+.32 2.62
Independent t .010 9.425"™"
+ + _ kkk
2 71599] EG 21.38%+4.49 26.15%£4.00 7.077
(Watth g 21.28+2.15 91.23+2.49 149
Independent t .063 3.302*
A= o EG 4.16%+.32 5.39+ .45 -10.723*"
# 313}¢]
(Watt/kg) CG 4.02%+.18 3.98%+.17 1.595
Independent t 1.152 9.345™"
+ +4. -2. *
PEA EG 43.95+3.99 47.21%x4.15 2.668
(%) cG 46.42+2.73 47.93+4.94 ~1.864
Independent t -1.617 -.353

*p<.05, #xp<.01, *xxp< 001
EG(Mn=10) : excise group, CG(n=10) : control gooup
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=2
|m
Ll
AL
,
[>
m\m
)
Y
_EL
1—‘

v
_EL
o,
it
1o,
N
fo
Ho
1o,
-
X
rE
S
Ll
fot
ro
ol

W7FR e Ewe]l 0.06mm FAROH  Fong zpo]rh uEh o
(p<.001), EAT2 w4 Wb YehbA] ko™ Fond Aol yERLEA|
FATHP>.05). +F Fd A HG 7+ Aole vEhA Fkov(p>.05), +F F

frejm gt 2ozt = Ao E YERETH(p<.001).

HZe2e Ewo]l 006mm FAHMOH  Fong zpo]rh U o
(p<.001), FAT> 0.0lmm gFebxlom  Fomjd Aolx= UEhbA kgt
(p>.05). &5 o A ¥ 7+ Aol deguA Ghot(p>.09), +F5 F %
A freln @ o]zt 9l R o w LhERETH(p<.001).
FTAWEE s aol 0lmm FAYFHSH FonE o]l UER o
< 7 YERFA ek gtom fojug 2ol vERLEA]
LA (p>.05). &5 o A A 1 Aol vEhA FRod(p>.05), w5 F
FEwol ek fFen g Apolrt e Aom YEutH(p<Ol).

Hogl 2232 $Ewe] 0.16mm FANHA W fojug zte]rh vERy o

obxom  Foug Aol yEhuA &Skt

(p>.05). &5 o A ¥ 7+ Aol UdegdA kot (p>.09), £F5 F %
A from gk Zfol 7k e Ao 2 YERETH(p<.001).
FEH ST EFwol 0.25mm FAYHSH FonE zolrt yEyom
(p<.001), EAIw2 0.02mm SFebxlom freojm gk Apol7k YERGTHp<.05). &%
el A FJe 3 Aol UEUA FRot(p>.06), &F F +Ewol 5t
Feojm g 2ol 7b glE Ao @ YERth(p<.05).

7HEE S s wo] 013mm FAYMCH Fofugh Aolrh e o
(p<.001), FAT 0.02mm gFebs o™ FomE Aolw=  UEhbA Fdth

=
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(p>.05). +& o A A 3 Aol YEIUA EAdo(p>.05), +&5 F &
o] kA fFeln st 2ol 7k e Aoz YERSTHH(p<.001).
¥ <& F79] W3 .
) 77 o Unit : mm
M#%SD
T Paired t
pre post
EG 0.19£.03 0.25+.03 -7.750""
w7 =
CG 0.19£.02 0.19+.02 287
Independent t -.248 5.422™*
EG 1.12+£.08 1.18+.07 -5.576""
Hj 2o
CG 1.06£.05 1.05+.03 327
Independent t 2.128 5.149™*
EG 1.46£.09 1.56+.07 -8.385""
s e
CG 1.46£.05 1.46+.06 -.349
Independent t .206 3.559**
EG 2.87+.05 3.03%+.08 -9.568""
okt
CG 2.83+.04 2.78%.10 1.684
Independent t 2.040 6.420""
EG 3.04%+.26 3.29+.24 -6.054""
FEET
CG 3.12+.09 3.10%+.09 2.482*
Independent t -.008 2.405"
EG 2.86x.06 2.99+.06 -6.377""
7P RS
CG 2.82+.07 2.80%+.07 1.693
Independent t 1.156 6.266™"

*p<.05, #xp< 01, *+xp< 001
EG(n=10) : excise group, CG(n=10) : control gooup
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204-214.
AA3], AL, AFS, S99, AFI(2004). HEFT @A A A A wpo] 2.y
o i3k A e 53] A, 28, 515-522.
294(2012). Retg 2 $Eo] gz =38 AANZAH A L FP H

A G vz ARSI, B st ool

.

[
=
o
o,
ofo
o,
=t
oft
i
pop

AAE(2004). FYAAAY ZFAARAS IS AT AT A=-FIAF
3.

AAR(2018). Hetel~ wjES g~ 7] FE o] &3 Zol Tl AN A<
o] AA e W XE FF. vzt A=, At gk,

AAH2005). =99 &%, £29 dzafe]=e] AHeojol ow]. 97h =3,
gH 2~ FojE FAHoR. FdFAstg Aol A3 R, 29, 23-34.

2971(2008). s $EZad0] 2AALY JHEIAY A
AARA Fdesx2dsdd A= 9T vH A =E, &F
tjeka ey,

A3 (2012) EEHE 50 T A=A AAZE R I 7
v X = g3 w|7ks) AAte Q=R W 5

A8H3(2011). ol (Core) AR} EFLFl 250 e U949 #E/lTH
9, 29, 2849 mAE 9. vd A =2, At sha sl

o 3k 2} ] 2~ A % (2005). http://www.kpf.name.

THE(2020). WEDZHHZ 2] AAJFHAROMSY FIEAE
(VAS)dl v 2= 9. vty AAehe] =, hedoistal sk,

= A9(2009). DElE 5o ARFE ATAY 29 FFo HA= IF
AT MY A =, SR olA g st sk

<.

Avfeti djstel,

EAY, 4922009, Deldx g0l AYre Agae] AAMxEAH sz
9 54 A2 nAE % WRRELEIA, 60, 135152

Al (2017). AETF &5 Z2OHo] FE JdH| =219 A FAA H A
= 9% 78 AAareke)=i) o] st st o sk,
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WS S5, o] 9 (2006). WA =" ElEH £, Denise Austlin A, A&
o &k v of

UG O] A F(2009). BEbH 29} HarTx &% Forh gt A zAd )
<8 Aol vA= G dF A K T3] A, 23(1), 49-58.
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