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ABSTRACT

Effects of Instrument Pilates Exercise on Body Stress

Index and Scoliosis Change in Adult Women

Kim, Seo—Hee
Advisor : Prof. Seo, Young—Hwan
Department of Physical Education

Graduate School of Chosun University

The subjects of this study were middle—aged women and randomly
assigned to the exercise group and the control group, each with 9
members. The 9 exercise groups participated in the same apparatus
Pilates(reformer, barrel, chair) exercise program for 12 weeks. The
conclusion was obtained as follows. In order to confirm the change of
body stress index, the statistical difference was confirmed by
measuring the change of active oxygen, the anti—oxidant. The change in
active oxygen was decreased after exercise in the exercise group than in
the control group, and there was a statistically significant difference. In
the mean difference test between the two groups, there was a significant
difference in the measurement time, the measurement time and the
interaction effect between the groups. There was no significant difference
in group differences. The change in anti—oxidant was increased after
exercise in the exercise group than in the control group, and there was a

statistically significant difference. In the mean difference test between the
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two groups, there was a significant difference in the measurement time,
the measurement time and the interaction effect between the groups.
There was no significant difference in group differences. The change in
length of the thoracic kyphosis decreased postoperatively in the
exercise group than in the control group, with a statistically significant
improvement. In the mean difference test between the two groups, there
were significant differences according to the measurement time, the
interaction time between the measurement time, and the group. There
was a statistically significant difference in thoracic spine Moire W line
horizontal angle after exercise than before exercise in the exercise
group. In the mean difference test between the two groups, there was a
significant difference in the measurement time, the measurement time,
and the interaction effect between the groups. There was no difference
between groups. The change in the pelvic horizontal angle Moire M line
showed statistically significant difference after exercise in the exercise
group than in the control group. In the mean difference test between the
two groups, there was a significant difference in the measurement time,
the measurement time, and the interaction effect between the groups.
There was no difference between groups. Taken together, these findings
suggest that instrument pilates exercise has a positive effect on
improving the body stress index(active oxygen) in adult women, and it
is also an imbalance of the spine that can be considered as a partial
cause of the spine side. In other words, by reducing asymmetry, the
instrument pilates exercise was found to be effective in improving the
body shape of adult women.

We look forward to continuing to develop Pilates programs that will

be more accessible to them, and to improve body shape and mentality.
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Figure 1. Reformer
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b. A°](Chair)

Aol (Chair)= & A% TR0l gle oA e def= € 7]7elv. ¢
ol W& HES oA ofF|E ALY, AA TS o] fd) 2ES FAE ALY
e FHA g 2, Zwd 7] 55 @ 5 Adnk Aol(Chain)e= A€t 4

Figure 2. Chair
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c. #l8 ®}Z=(Ladder Barrel)

T A AAs HFE F F dE AP o A il L~
&% FolAe] Azl wA wrie wide] A xdel 7bseiti<Figure
3>, A3% 47 Q2aFAY delg v ge 9284 4 vel Fue) =
=Ygl W & V)Tolth B vEse] § 28 Ao 2EHHA7)
o, A olga] o AAL TbsEta Bl # w5 AEH o 4

et - Baprh A

dz}te| A 7] 3+ - dl5 v} Ladder barrel

3|

EchliE bt

Figure 3. Ladder Barrel
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B. AA2EH L AX

= SAalel Fol lar, 87Re] HAF L F91¢ A=
A E3 k. AAE olFa Qv 879 AR} FellA 671+
ol &= 27 Aol gl EAAS JEHE S
= Me B vE #A4Y dAE Ty A ERE xS 7HA
28 stAY e HoE FoEN S oy gt ofHd & &4 v
i & EHS g A(radial) =5 Z 2 Z (free radical) o]gfal (-
T, 2012). aEE L MR AS olFA] X dAE VA e
TAES Eote], sHHeR EAF 7heet S EITH(Sen, 1995). 4504
Fo] FFol= superoxide anion(O»—), hydroxyl radical(OH), hydrogen
peroxide(H202), organic free radical(R), peroxyl free radical(ROOH),
singlet oxygen(102)%°] A(Jenkins et al., 1993).

AA= oF 60 7B Bgd Ax= FAH la, o] AEES] Axd U

MEFEelel £7HolA, Aast GRat UAAen 2 F ARl B4
Aas GG ol el BANLE Erde] dFod. dwdow
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BIa% JtH(Miyazali

d o 71X ¥H(Diem K. 1970,
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MEZEe ke 59} 278 7

HZ o] ~Eg AR

1) 9]

-

o
2bzmzen| T 10~200) 7h7te)

e 7 AL itk

A W= AbstA 2Ed A QA ol e Ak

[e)
7FXA superozide radical 34

=
o

A ©oh(Berglund B, 1992, Friedman B, Effting T%] 1999).

e
=

°©
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A
=
=

F
l__’_
[e)

Davied KJ. 1982, Vasankari T,2] 1995),

Hel, 2001). 5 <o A

3}
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7
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. 2005)7F vt

1
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5. AksHE

92 Be A%Ho

ll
oH
3
A
]
ox

>
B>
il

FH digstar Welstr] §lske] o
2 7HA] ekt gatkst gavE AEstHA Egle] A AlEE WolsE
(Michiels et al., 1994). 1A|e] theFet @4ksl AAl= BE Alxe vEZE
of 7oy A Ko EAEEA  SFEFH Ao Wojdss it
(Jenkins, 1993). @4Fst A= @42 (NJAA) BbshA|el, Bl g2 (255
o8 Fw) FASAE - Hojd F e, st a4 5 wordE 93
sl 2 3 WA AAl= SOD(Superoxide dismutase)©]™ A X QFol A @-AYs}
= SR E AASH Ao BE AWAlC EAekEA] wHeF SOD7F §led A
BAe Aol AdE dojubA] &5 AR 1 H9¥o] At} CAT(Catalase)
T87)%5 SOD7F 4R E AASIHA RSOl Hp0.9 #alE F3H Al
71 Aolth. GPX(Glutathione system)i A AL 24 Fof] BAst= 308
it A s BER FUAAAN AEFE HEsta Egh MEex SAdstA it
SHES oAlstE 98-S 319l(Sen, 1995) AAE HEsa w=3E WA s
SOD+=  Superoxide anions A A3, CAT GPX(Glutathion Peroxidases)
T H:0.5 B9 A2 FaAA Axzxxe &48 wolFial(John, 1993),
AP E wg ERH o R AAGT olHd a4 WoAAlE EFely, I
AE, o yolel daFe wel w=th(Dekkers et al., 1996).

Hlg4%  gAbsiAl2+=  Vitamin  A(retinol), Vitamin C(ascorbicacid),
Vitamin ~ E(tocopherol), Flavonoid, —Micronutrients(iron, copper, zinc,
selenium, manganese)s-°] 2™ (Julien et al., 2006), €< st =2
= 2 kst gaoks vEA A WellA ZA Aol o] Folx A 7]
ol SAolv ofEm AT F vk FoA dFete ditstAl= Al &
Absh g4k 3 AANrES doA HS A A AA e SUAY
HooolEe vdd kst gaae A SAMAENEH AEXE HIudet

(Clemens and Waller 1987; Siems et al., 2000).
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Figure 4. Ideal Alignment States of Body
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<Table 1> Physical Characteristics of Subjects M=SD
Item . :
Age(yrs) Height(cm) Weight (kg) Bodyfat(%)
Group
Exercise 38.00+3.64  163.33%4.23  58.93%6.86  29.68+3.35
Group(n=9)
Control 37.00+4.74  162.4244.09  59.86£7.00  30.42%4.74
Group(n=9)

Values are meanzxstandard deviation
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<Table 2> Process of Study

Selection of Subjects

- Adult Women
- Exercise Group(n=9), Control Group(n=9)

l

Pre—Test

- Body Stress Index(Active Oxygen, Anti—oxidant)
- Spine Asymmetry(Thoracic Kyphosis,
Horizontal Angle of the Thoracic, Pelvic Horizontal Angle)

J

Pilates Program

- Exercise Type : Pilates Program

- Exercise Intensity : 50 ~ 70% HRmax
- Exercise Time : 50min / a day

- Exercise Frequency @ 3times / a week

- Exercise Period : 12weeks

J

Post — Test

- Body Stress Index(Active Oxygen, Anti—oxidant)
- Spine Asymmetry(Thoracic Kyphosis,
Horizontal Angle of the Thoracic, Pelvic Horizontal Angle)

!

Statistical Processing
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<Table 3> Measurement Item and Instrument

Item Measurement Country  Instrument
Weight, Bodyfat Inbody 370 Korea Biospace
FORMplus
Active O system Ttal Callegeri
ctive Oxygen a allegeri
Ve (CR3000 Y .
Series)
FORMplus
. . system )
Anti—oxidant Ttaly Callegeri
(CR3000
series)
Length of the Thoracic Kyphosis,
egt of the Thoracic Kyp 0515. MAC SYSTEM
Horizontal Angle of the Thoracic, 50 Korea PLUS

Pelvic Horizontal Angle
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1. InBody A}

d@zage] AAA 54 Lotrr] & A, AT, AAYE 5o 4L
A8 54710 InBody 37022 SAS A oled AR A= AAA
AR BIA) o2 FH AL 4EHes F2 AHEH vk InBody A

o BAsE AF(AId2)E AS56e,

>,

= QAo mAl AFE A2

0

A

Figure 5. Inbody 370
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gdA A F54S CR3000 Series(Callegeri, Italy)® ZF43FSth I8 A}F2]

£l BE 9mE $OE A5 F, RO £/ EREL WY 200

Aol Adstar, Hdd ZAES R2 Alofell War deix} AJefo] Al

= AR ¥o] 18t E8 ¥ dHSE SEAR
2]
2]

=
CR3000 Seriesol|l AAA]7]H oF 6% Fo SHAYI} FH=2 Y

Figure 6. CR3000 Series

FORT TESTZ2] ZHAREZ

FORT UNIT (160~600 FORT) (1 FORT unit: 0,026 mgidl Hs04|

« Uncler 160 : HGI2Y
160-230 - Good Ranges. |24
* Z30-310 : Wanrning Range 52], RHLE ME 3R
* F10~340 : Stight Oxidmtlve Stress i SOEY Smags pRodf s
* 340~800 : Oxidative Stress 5 S0F Amage gigs R
* 400-600 | High Oxidative Stress 31 LSF B2, RHAESEE] Ql-SHE
* Ower 500 Very High Oxidative Stresa 05 SIS 4o SEags giaing Eoss

Figure 7. Normal Range of Active Oxygen
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3. FiEy 54

Grrate A4S CR3000 Series2 o] 8313t}
< % S3¥Fles §E Za @Aoew &rie ERES Ay 50uld] EAENE
oj-gate] AP F A°F Clol AHPdH EAHE Y3
dujell Jal, S1A kS ¢, ofdl®E A HESF 4L Fol Mgz grgo] EF

=
IS B A 2 s e w 29 ol Aol dar,
=

9lslwl A% Z7o] Hrl,
/
Figure 8. CR3000 Series
0.25~1.07 Shatsla B=
1.07~1.53 e itz
1.53~3.00 et giketE

Figure 9. Normal Range of Anti—oxidant
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<Table 4> Pilates Exercise Program

Period Exercise

Time Intensity

Frequency

Warm — up

5min (stretching / pilates breathing)

Reformer

- Foot work series
(Toes, Arches, Heels,
Tendon stretch)

- Hundred

- Leg circle

- Stomach Massage
(Round, Flat, Reach up)

- Elephant

- Knee Stretch
(Round, Arched,
Knees off)

- Runnin
12 £

weeks

Radder Barrel

- Modified swan dive
- Horse back (I, II, II)
- Side sit up (I,II)
- Ballet stretch
—Front (I, T, TI)
- Ballet stretch
—Side (I, I, OI)

- Grasshopper

- Swimming

- Stomach jumping

- Backward stretch

40min 50~70%

3 times /

a week

Collection @ chosun



Period Exercise Time Intensity Frequency

Chair

- Double leg pumps
(Tose, Arches, Heels)

- Going up front (I, II)
- Going up side (I, II)
- Standing leg pump

(Front, Side, Crossover)

- Push down

- Kneeling push down

- Pull up

- Side pull up

Cool — down 5min (stretching / pilates breathing)

<Table 5> Pilates Reformer Program

Motions Level Spring Time Exercise
Footwork
(tocs,arches, ) each
basic 2 £
hccls, 10 T _“
Tendonstretch) J '
. Ll = = -“.
Hundred basic 2 300
<. e
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each
Leg circle basic 2 10 b
o Mo
Stomer
M (Round basi o cach d‘!
assage(Round, asic 10 ™y )
Flat, Reach up) — A
. =
intermediat
Elephant 10
€ R g
Knee Stretch
) each .
(Round, Arched, basic 2 10 «
Knees off) M_ o1
Running basic 2 50 o
o h»-!tl
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<Table 6 > Ladder Barrel Program

Motions Level Time Exercise
*m
Modified . .
) intermediate 5
swan dive
»
Horse back - diat each
r
I 0 intermediate s a
=
)
Side sit up intermediate 5 >
-
Ballet stretch
. . each ~
— Front intermediate . .-.--—r,_
I, I, I
s
Ballet stretch =
Sid ntermediate o T
— Side intermediate e
5 R
I, I, I

Collection @ chosun



Grasshopper intermediate 5
&
4
I 5
Swimming intermediate 20 L S~
f
-
Stomach jumping intermediate 10 J
4/
-
Backward stretch ) )
] intermediate 10 =_—-?"‘ \
—Hanging "
-
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<Table 7> Chair Program

Motions Level Spring Time Exercise
Double leg . 2
pumps . each -F-
basic
(Tose, Arches, 10 ﬁ-.
Heels) &4
=Y .
f’
Going up
) each
front basic 5 b
I, I _1_
[,
=- .
-~
Going up o3
side ) each
basic
I, I 5 :
*V*
=_-0 -
Stanging leg L o
pump . each . X
) basic
(Front, Side, 10 r .-V,Lkh
Crossover)
-
Push down basic 10 i
= A
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ggike] WMek= <Table 8>3 o] F1FoA A 325.44+83.21F.U.l
A AR 260.78+78.23F.U.o. 2 ZAaste] folu|dk xolE HATH(p<.05).
BAZFANAME AP 329.22463.99F.U.C1A  AFE 330.89£70.04F.U.2 3
7hato] froju| gk zlolE HolA ek

T AEre] @4k Ae] WEE 1Y) 9ste] wHESA BAREA S S8 Ed
2ol AES A3 A3 <Table 9, 10>0]4 Ve vel o] =4 A7)
g fou gk 2polE W (F=12.400, p<.01), 54 A7k 2% ol 4352
& 7 e Ao Uehom(F=13.747, p<.01), 1F] wW& Ajol&

£2

<Table 8> Paired Sample t—Test of Active Oxygen M=SD
Items Group Pre—test Post—test t D
Active Eéfgfj;e 325.44483.21 260.78+78.23  3.986 .04°
(?’Eyﬁei‘ CGOrr;tligl 329.22463.98  330.89+70.04  —.221 831

*p<.05, Values are meanzstandard deviation
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<Table 9> Tests Within—Subjects Contrasts of Active Oxygen M=SD

Typelll

Source Time Sum of df SMean F Sig.
S quare
quares
Time Linear 8930.250 1 8930.250 12.400 .003*
Time*Group Linear 9900.250 1 9900.250 13.747 .002*

Error(Time) Linear 11523.000 16 720.188

*p<.05, Values are meanzstandard deviation

<Table 10> Tests of Between—Subjects Effects of Active Oxygen M=SD

Typelll
Source Sum of df SMean F Sig.
S quare
quares
Intercept 3495030.250 1 3495030.250 339.300 .000
Group 1.042 1 1.042 1.193 291
Error 164811.222 16 1.300.701

*p<.05, Values are meanzstandard deviation

Active Oxygen

340 00 Group

& o Fost-tast

Figure 14. Pre—Post Test of Active Oxygen
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2. kst e W3l

gaksle e <Table 11>3 o] F1FolA AP 1.20+£.20F.U.0A A%
1.70£.40F.U. o2 =7}3le] §-2ondk 2o]E2 KA (p<.01). EALEZNAH=
AP 1.36£.19F. U914 AFS- 1.36+.18F.U.2 foju|g zto] & Holx] eFokrl,

F g Faste WsE 1w 9ol wBIY B4R FH 37

LA

Aol AE& AW A3 <Table 12, 13>0llA vrebd niel 3Fo] H4 A7)
wheb foln gk 2ho]E W AIL(F=12.887, p<.05), =4 A|71s} 2§ ol 43
A4 @b dE Aoz Eom(F=13.002, p<.05), L& WE o]
= Ao YEytt
<Table 11> Paired Sample t—Test of Anti—oxidant M=£SD
Items Group Pre—test Post—test t D
Anti— Exercise 1.20+.20 1L70k40 0077
oxidant Group 7
mmol/1 Control 1.364+.19 1.36+.18 114 912
Trolox Group T U ’ '

*p<.01, Values are meanzstandard deviation

<Table 12> Tests Within—Subjects Contrasts of Anti—oxidant M=£SD
Typelll
Source Time Sum of df SMean F Sig.
S quare
quares
Time Linear .b63 1 .b63 12.887 .02*
Time*Group Linear 568 1 568 13.002 .02*
Error(Time) Linear .698 16 .044

*p<.05, Values are meanzstandard deviation
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<Table 13> Tests of Between—Subjects Effects of Length of Anti—oxidant M=SD

Typelll

Source Sum of df SMean Sig.
S quare
quares
Intercept 71.121 1 71.121 793.572 .000
Group .069 1 .069 392
Error 1.434 16 .090
*p<.001, Values are meanztstandard deviation
Anti-Oxidant
170 group
== Exercise Group
s Caritral Group
160
150
140
130
130
Hre-test Fost-test
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Figure 15. Pre—Post Test of Anti—oxidant



g doje] W}

Y
Ry
o

F5 T Zo] Wzl <Table 14>¢F o] & 1FolA AR 9.55+2.100]
A ARS 5.3142.8608 FAste] frofugk ato]lE HATH(p<.01). TAILFOl
M= AP 10461247904 AR 10.5642.36 0.7 FUste] fen|d zjol =
e A 2Fk

T OF 7re] F3 Fuke] Zo] WislE ®Wy] faloe] WHE=A BEARAS =
3l Wit 2ol HAES AT A3t <Table 15, 16> tehd npe} o] =4
A7)l wel f-om gk 2ol E HJal(F=27.876, p<.001), A Al71¢} 1F
] A= a3t e Ao® YUew o™ (F=30.892, p<.001), 1&
of MM E Fojn e o] E HATHF=7.985, p<.05).

<Table 14> Paired Sample t—Test of Length of the Thoracic Kyphosis M=SD

Items Group Pre—test Post—test t D
Length Eéfmse 9.55+2.10 5.31£2.86  5.472 .001*
of oup
Thoracic Control —1.00
: + +

*p<.01, Values are meanzstandard deviation

<Table 15> Tests Within—Subjects Contrasts of Length of the Thoracic Kyphosis  MESD

Typelll
Source Time Sum of df SMean F Sig.
S quare
quares
Time Linear 38.399 1 38.399 27.876 .000™*
Time*Group Linear 42.554 1 42.554 30.892 .000™
Error(Time) Linear 22.040 16 1.377

*p<.01, Values are meanzstandard deviation
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<Table 16> Tests of Between—Subjects Effects of Length of the Thoracic Kyphosis  MESD

Typelll
Source Sum of df SMﬁgr{le F Sig.
Squares q
Intercept 2897.310 1 2897.310 269.804 .000
Group 85.748 1 85.748 7.985 .012°
Error 171.817 16 10.739
*p<.05, Values are meanzstandard deviation
Length of the Thoracic Kyphosis
1.0 group
s m— Exprcise Group
w— Comral Geoup
10.00
an0
.00
7.0
.00
500

Fra-test Post-test

Figure 16. Pre—Post Test of Length of the Thoracic Kyphosis
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TF 79 Ao WaE S4s] 98 Moire AR AgFE skl M A
e W Ae] #He # AnE SASIY §5 a9 ke Wk
17> #zro] 5 1FolAl ARl 11.98+8.00014 AMF 6.77+5.28%2 748}
TAA SR fFofuE ate]E HATHp<.01). FALFANAE AP 12.6846.60

O

o A ALE 12.69+6.26%

=

o[N
)
ol
ol

of Froln @ Aol 2 wolx| gt
]

PZS
18, 19>0]4 U vhel 2ol =4 A7lel weh feima 4

T 1% ZFe] Moire AR O] At sk W Ao 229 3 Zhe

7] Slste] WESg RARAS Fal Hw Aol AT AAT A

<Table

ol H3A
(F=5.422, p<.05), =A A|719} F 7ol Aszgox g3/ Jd= Ao
e oM (F=5.483 p<.05), 1&ol W& ol= gle AR YErylth
<Table 17> Paired Sample t—Test of Horizontal Angle of the Thoracic M=SD
Items Group Pre—test Post—test t D
Horizontal Exercise =
Angle Group 11.98+8.00 6.77%£5.28 3.956 .004
of
Thoracic Control
+ + -
Moire W Group 12.68£6.60 12.69£6.26 .051 961
*p<.01, Values are meanztstandard deviation
<Table 18> Tests Within—Subjects Contrasts of Horizontal Angle of the Thoracic M%SD
Typelll
Source Time Sum of df SMean F Sig.
S quare
quares
Time Linear 35.403 1 35.403 5.422 .033*
Time*Group Linear 35.800 1 35.800 5.483 .032*
Error(Time) Linear 104.462 16 6.529

*p<.05, Values are meanzstandard deviation

Collection @ chosun



<Table 19> Tests of Between—Subjects Effects of Horizontal Angle of the Thoracic MESD

Typelll
Source Sum of df SME;lr{le F Sig.
Squares q
Intercept 4648.967 1 4648.967 52.257 .000
Group 62.674 1 62.674 704 414
Error 1423.404 16 88.963
*p<.001, Values are meanzstandard deviation
Horizontal Angle of the Thoracic
13.00 group
{ == Exercise Group
= Comrol Geoup
12.00 4
\\
1.0 M
%
10.00
900
800 |
Fre-test Post-test

Figure 17. Pre—Post Test of Horizontal Angle of the Thoracic

Collection @ chosun



w

=W = 4xe W

Fuk 5] WEE S48 99 Moire AKle] Fuk ARolA AYHE

.|

=
>

de] #F¢ 38 ZA4=E S48 =xt 53] Wsle= <Table 20>3 o]
SEAFANA AP 9.24+7.33 oA AE 27942418 FAsle] EAFHOR
Frojmgk ApolE HYATH(p<.01). FAZFAAME APd 9.73+£6.09°4 AMS-
9.76 7¥ato] freolm| gk ko] S HolA] eFsk

F 1% ZFe] Moire ARXIO] ZwbE AR M de] #g- #H 4w ¥IE
zke] HAES Alde A3 <Table 21,
2} §ou)3k 2po] = KW (F=12.239,
a3% fFolshAl YeEbtHF=12.409,
p<.001), spA|%F Z1Fel wE Apolo] a¥t= fle Ao ® YEiEth

7] 9ol MEEg PARHS Fal B
22> 4 Lhebd vhst o] 53 A7) ut
&

p<.001), Z4 A719 1§ 2] HaA

<Table 20> Paired Sample t—Test of Pelvic Horizontal Angle M=£SD
Items Group Pre—test Post—test t D
Horizontal — Exercise 9.2447.33 2794241 3527 008"
Angle Group
of
Sacrum Control
. + + —
Moire M Group 9.73%+6.09 9.76£6.21 127 .902

*p<.01, Values are meanztstandard deviation

<Table 21> Tests Within—Subjects Contrasts of Pelvic Horizontal Angle M=SD
Typelll
Source Time Sum of df SMean F Sig.
S quare
quares
Time Linear 93.122 1 93.122 12.239 .003*
Time*Group Linear 94.414 1 94.414 12.409 .003*
Error(Time) Linear 121.739 16 7.609

*p<.01, Values are meanztstandard deviation
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<Table 22> Tests of Between—Subjects Effects of Pelvic Horizontal Angle M=%SD

Typelll
Source Sum of df SMean F Sig.
S quare
quares
Intercept 2235.714 1 2235.714 37.271 .000
Group 125.067 1 125.067 2.085 .168
Error 959.754 16 59.985

*p<.001, Values are meanzstandard deviation

Pelvic Horizontal Angle
10,00 ~ group

m— Eagrcise Group
== Cantral Group

B.00

6.0

400!

Fre-tast Post-test

Figure 18. Pre—Post Test of Pelvic Horizontal Angle
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