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ABSTRACT

Effect of Track and Field Exercise Program
or Pilates Program on the Cobb’s Angle,
Physical Fitness and Lumbar Muscle in

Scoliosis Middle School Girls

Kwan-Chul Im

Department of Physical Education
Graduate School, Jeju National University
Jeju, Korea

(Supervised by professor Chang-Joon Lee)

The purpose of the current study was to investigate the effects of
track and field exercise program or pilates program on the cobb’s
angle, physical fitness and lumbar muscle in scoliosis middle school
girls. Thirty-five scoliosis middle school girls were divided into track
and field exercise group (n=14), pilates group (n=11) and control group
(n=10). The track and field exercise program or pilates program were
carried out under the condition of RPE 11-15 for 60 minutes, 4
days/week for 12 weeks. Scoliosis(scoliometer angle, cobb’s angle),
physical fitness(back strength, sit-up, sit and reach, 1,200m running or
walking, straight walking test) and lumbar muscle(psoas major muscle,
quadratus lumborum muscle, erector spine muscle, multifidus muscle)
of all subjects were measured before and after the program

participation. All data were expressed as mean and standard deviation,



and one-way ANOVA and paired t-test were performed to test the
significant levels of differences within and between groups by using
predictive analytics software(PASW) statistics program. Significance
was set at the a=.05.

Scoliometer angle and cobb’s angle were significantly decreased
among track and field exercise or pilates groups, and track and field
exercise group was shown that there were significant differences of
scoliometer angle and cobb’s angle, compared with control group. Back
strength was significantly increased within track and field exercise
group. Sit-up was significantly increased within track and field
exercise or pilates groups, and track and field exercise group was
shown that there were significant differences of sit-up, compared with
control group. Sit and reach was significantly increased within pilates
group, and track and field exercise or pilates groups were shown that
there were significant differences of sit and reach, compared with
control group. 1,200m running or walking was significantly decreased
within track and field exercise group. Straight walking test was
significantly decreased within track and field exercise or pilates groups.
Multifidus muscle was significantly increased within track and field
exercise or pilates groups.

Our findings concluded that there were significant improvements in
scoliometer angle, cobb’s angle, back strength, sit-up, sit and reach,
1,200m running or walking, straight walking test and multifidus muscle
in scoliosis middle school girls after track and field exercise program
or pilates program participation. Therefore, it i1s recommended for
middle school girls to participate in regular track and field exercise to
improve the scoliosis as well as to increased physical fitness and

lumbar muscle.
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AA AH =3 AANAdam's forward-bending test)E A Aldte] HFEH0F A=
7] (scoliometer) & A7+ 3] Az} & (Angle of trunk rotation)”} 5° oA W& zZS w
S 1209 S 1A uidAtE Addeidd. 1A didAE ddd 129% 697 9
g Aol - 5T A HZF(A-P Fullspine) @ WAMY AP (X-ray)e #9592
ojwf Cobb's angle¢] 10° o|F o= UEty HFSutFo 2 Agwre g4 518 S 2

A WAAE ddstd. 24 A 498 519 2 34 649 o FH49

FEZEIYA Fold APel 93, HFEWFOR A% wxy F§ L ARE
WA e 4 4982 AE AR AR T ST 179, BT 169, §
A 163 o TA Agse] due PR, AF BAL eEzRadel 44

Table 1. The Physical characteristics of subjects

Age Hight Weight BMI Max cobb’s
(yrs) (cm) (kg) (kg/m’)  angle ()

Athletics (n=14) 13124086  156.78+540  49.5317.41 2001229  17.8314.54

Group

Pilates (n=11) 13.29+047  157.77+629  48.19+7.71 1930246  18.60+7.60

Control (n=10) 13.53+1.07  159.13+447  51.35+4.75 2027+¢1.59  13.00+4.24

Values are meantstandard deviation.
BMI: body mass index.
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Participated middle school girl
(n=939)

Adam's forward-bending test

Scoliometer angle » 5°
(n=129

A-ray (n=69)

Cobb's angle > 10°
{n=>51)

Excluded from the study
and analysis (n=18)

Group classification (n=33)

Athletics group (n=14) Pilates group (n=11) Control group (n=10)

Pre test

= Scoliosis
- Scoliometer angle, Cobb's angle

*  Physical fitness
- Muscular strength, Muscular endurance, Flexibility, Cardiovascular endurance, Balance

*  Lumbar muscle
- Psoas major muscle, Qiadratus lumborum muscle, Erector spone muscle, Multifidus muscle

Exercise program (4day a week for 12weeks)

Athletics group: Filates group : Control group

Athletics exercise program Pilates exercise program No Program
Post test

= Scoliosis

- Scoliometer angle, Cobb's angle

*  Physical fitness
- Muscular strength, Muscular endurance, Flexibility, Cardiovascular endurance, Balance

= Lumbar muscle
- Psoas major muscle, Qiadratus lumborum muscle, Erector spone muscle, Multifidus muscle

Figure 2. Experimental design
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Table 2. Athletics exercise program

Exercise time

Order Week i
(minute)

Contents

Intensity
(RPE)

Warm-up 5-10

- Walking and jogging
- Static and dynamic stretching

14 30-40

Main

- Ladder and mini hurdle(each)
- 1 step running x 2set
* 2 step running x 2set
- 1 step high pitch x 2set
- 2 step high pitch x 2set
- Lateral high pitch x 2set
- 2 leg jump x 2set
-1 leg jump x 2set
- Lunge x 2set
- Squat 20repetition x 2set

RPE
11-15

exercise

5-12 30-40

- Ladder and mini hurdle

- 1 step running x 2set

* 2 step running x 2set

- 1 step high pitch x 2set

- 2 step high pitch x 2set

- Lateral high pitch x 2set

- 2 leg jump x 2set

-1 leg jump x 2set

- Lunge x 2set

- 1 step running relay game

- 2 step running relay game
- Squat 20repetition x 2set

RPE
13-15

Cool-down 5-10

- Static and dynamic stretching

RPE: rating of perceived exertion.

Figure 3. Athletics exercise program
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Table 3. Pilates exercise program

Exercise time Intensity
Order (minute) Contents (RPE)
Warm-up 5-10 - Static and dynamic stretching

- Full body stretch
- Spinal rotator
- Spinal exercises extension
- Upper trunk lateral flexion
- Hip extension
- Trunk side flexors
- Pretzel
- Hip flexion
- Hip external rotation
Maifl 3040 - Hlp adduction

exercise - Twist
- Bridge
- Erector spinal body exercises
- Downward dog
- Modified marjaryasana
- Scapula retraction
- Complex back body exercises
- Plank
- Muscle cylinder
- Symmetric lifting

1 Set
10~15 sec

RPE
11-15

Cool-down 5-10 - Static and dynamic stretching

RPE: rating of perceived exertion.

Pilates exercise program

- 13 -



A 359 (Scoliosis) AAFE flste] 2@ 9] SA S AA A

194 = A9 ZF3 AAHAdam's forward-bending test)Z A= 7] 2 A o] A
LS Bon YES AAEYA soxd FHE JYPE AWer 90° wol=F
Sttt ol AAA = diAA e HolAM T3 22 TEolE s, HAFSUT AS
7] (scoliometer) & ©]&3to] A+ 3 W7 %= (Angle of trunk rotation)E AAFste], 5°
ol el MYPZts HQl AL Al th(o]=4, 2010), <Figure 5>.

Figure 5. Measurement of Scoliometer angle

2A = 1EAGA AR A=} 5° o] der A¥HE S FeR d-F

=)

A2 #H 3 (A-P Fullspine) @ AR AR (X-ray)& #9935t Cobb's angles

A3tk Cobb's angle <Figure 6>3 #o] &Hslg+= W= =23 £o 7

R\

A AR 2 Mo Avkyl whao] g B Mo suhol A 38 s}
of AolA Azk90%)e] HE A& oA F Y He] waHe 4xE

gt 2o Cobb's anglee] "9 A7|E 9] ngtti(Ardran, Coates, Dickson,

N
—_
o

7]

o
2

2
o
Rl

A
N

R\

Dixon-Brown & Harding, 1980). %3

l-'lj

bel 2717 10° o 4 A9 E A

_i,_
| o] =]}

i
2

Fox BARYTHEIFA, 2010). odF HFZwFe BAL HYY

ERET LS

¢

- 14 -



Figure 6. Measurement of Cobb’s angle (0|4, 2010)

2) MY
A & (Physical fitness)e <2 (Muscular strength), ©#]+2 (Muscular endurance),

A A (Flexibility), Al # % 49 (Cardiovascular endurance) % 3 & Al (Balance)S =

ekl

(1) <39
& v (Back strength)S °o]&3to] ZA43tAh = v <= A(T.K
5102, Japan) &3 9o AMA LES 15ecm A% Hgn A= 39 F &3 2

A FAE 30° A5 doz FIA g Efols Euz FE2 o)
9] b=

ZAAE dgAe Aol %A WA Zo) delg 4%l ¥ 9l 10em 4
N G2 & QRS da, A ES A 719 FAE AYS tatel o)
M 3% A% EF01E FobY RS sk 28 HAs] AnAF 0lkg WA
dEET e

2AFEe 9BLoANSituwpE ol Etel FARAG. B ME A ¢
F AAE PEL 440z B8 ASL FEe My AAA AAE AEF 3

=

ZAAE GARe] BES AAAA FU AL A5G g B Ygnow
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gt sl E 7 EsA T

(3) ¥4

TAE S okl ek & 2 53] 7](Sit and reach) |3kl FAsAt. A=
Wk ol &S WA Wi RS A9 duigo] 2 A (T.K.K.5103, Japan) 9l
FAH GHE FEE ST AA Ase A FES Bof FES W AHE
s dom w3 ¢ TAR A3 FAHVE HuF dow wrs 97 vt

(4) AHATH

A A= 200m €8 7] - 27]1(1,200m running and walking)& ©]&3te] =
At e S2% SHles $ E AN FHlgEE st ‘&
W ANz e A ~EY AEE AR E@Ete] 1200me AE MY wmE xR

gAY AEE 351, A8d AFE 001x 99 E 75353
(5) BIA

HYge 2 AP AH(Straight walking test) & °] &3] FAs ATt tidzE=
10m AAAg 2o AA BFS FAg & =7 dE ZF&sArh. Az A
ok T 10m AHS Futz 22 5 7S FH] AAAL(SHE FAAT. 22

3] 8] &5 (Lumbar muscle)?] W& AFH ©F 29 7] (Computed Tomography,
CT; WCT-240-140, USA)E col&3sto FAstAt. A= 4291 (Supine
position) AAHZE A48 FF-A|52F Z (Lumbar 4-Lumbar 5) F$olA @52 %

L

CTel WHdd Zza3s& o]&3te 38+ (Psoas major muscle), 3z 4%
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e

(Quadratus lumborum muscle), #F A&t (Erector spine muscle),
(Multifidus muscle)?] 2 (mm*)<S AEaAh oled des Wz 4% K
AR o] st AA8EA
5. A8 AT
2 A3E Q& A" zaeo A PASW(Statistical Package for Predictive
Analytics Soft Ware) 180 74 Z2Z18& A&3to] FAwtel H#(Mean) 2 F &+
A #F(Standard Deviation)& At&3hal, of5 3 Zo] #4385
D AP S8%S AbEste Ad 1 244 1S5S 9@ One-way ANOVAE A A
At
2 &5 ZEIY ol A5 SATH g JF ff Aol HFE 93 Paired
t-testE A AISFA T
3 TR Fof A F FAHYE g Ho 1+ o] AF5S 9@ One-way
ANOVA W& AL, AF+H S5 Scheffe & A AT
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F2 a=052 dAsAT

o
1o
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M A+ 23

12579 52209 Fo 45 HAFSREY Zols dotr7] f5te, HFSul
L9 AF =Awelel Scoliometer angle, Cobb’s angled W3E <ol Ay tf
7 2o fexRad o A HFSuxe Jod Zte= <Table 4>9 2,

One-way ANOVA #4723 e 3F Fogk xol7F YetuA] o} Hee w24
o] FH AT

Table 4. Homogeneity test between groups at the start of the investigation on

scoliosis
Group
Variables ] ]
Athletics Pilates Control F P
(n=14) (n=11) (n=10)
Scoliometer angle (°) 6.50+1.21 6.84£2.05 6.03£1.25 1.624 208
Cobb’s angle (°) 17.83+4.54 18.60+7.60 13.00+4.24 1.939 155

Values are meantstandard deviation.
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1) Scoliometer angle

12F7re] S5 xzz2a% Fo] & Scoliometer angle?] W3l <Table 5>, <Figure

J
Vv
&

N

N,
=
Y
e
)
)
N
i)

7}, Scoliometer angle 57+ (p<.001)¥ Fhd| 2=t
(p=00D)oll A 125 & FoatA #Fasqia, Je 1+ 2ol HFolM = 125 (p=.001) ¥
o} Wzt Zol(p<O0Dll A Frol @k A7F yEst AARHES A3, 1255 s A
o, AYH A, 547 o ® FoetA E=A dEbwaL, Mk Aol 4, et

B, $AT 208 fo% A7t 9 Ao vhehg

Table 5. Comparison of Scoliometer angle after 12 weeks

Scoliometer angle (°)

Group
pre post difference t p
Athletics (n=14) 6.50+1.21 3.09+1.84 -3.41+1.64 8.332 <.001
Pilates (n=11) 6.84+2.05 4.85+2.47 -1.99+2.06 3.888 001
Control (n=10) 6.03+1.25 5.83+1.30 -0.20+0.77 1.001 334
F 1.624 7.938 15.676
p 208 001 <.001
Post-hoc NS C>P>A C<P<A

Values are meanzstandard deviation.
A: athletics, P: pilates, C: control, NS: no significant difference.

= —
=]
= —e— Athletics
(i)
s —m— Pilate=s
E —=— Zoantraol
[n i)
s
= 4T
>
[t
=

Pre post

Figure 7. Comparison of Scoliometer angle
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A(p=013)7h hErTE AFAF A, KT FATH vastel Felg A7t 9

= Aew tey

Table 6. Comparison of Cobb’s angle after 12 weeks

Cobb’s angle (°)

Group
pre post difference t p
Athletics 17.83+4.54 9.83+1.94 -8.00+3.46 5.657 002
Pilates 18.60£7.60 13.10£7.25 -5.50+2.92 5.966 <.001
Control 13.00+4.24 11.50+4.43 -1.50+2.38 1.260 297
F 1.939 625 5.618
p 155 547 .013
Post-hoc NS NS C<A

Values are meanztstandard deviation.
A: athletics, C: control, NS: no significant difference.

=20

1< F

—— Athletics
14 F —m— Filates
—=— Control

Cobb's aangle (°)

12 F

10 F

Pre paost

Figure 8. Comparison of Cobb’s angle
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3) A2 Cobb's angle
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<Table 8>, <Figure 9>¢} #t} Lxx=z 33 #Ho] A Cobb's angles 43 2
3, 3"o] F55(20-45%0] ETIHQA L, 118l A5(20° wwh)e] EIE o H
] Cobb’s angle 24.60°% Uetyth 5z 2@ Zo] 3 Cobb's angled ®
5° tA o g7 BFee] B3 Ay Cobb's angleo] 20-24.9°¢ SAAEL ot
23.93°¢ A 125 ¥ 1293°= 11.00°7} #A&etdar, Ho WehgtS - 12.10°2 e
th 15-19.9°9 A& Hat 1818°¢ A 955°% 8.63°7F A stH i, Hdl Wzt
-10.20°%= YERSETE 10-14.9°¢] S HI 13.74°0 4 830°= 5.44°7F 453
a, Ao Wt -810°2 e

T 12577 Sz Ra¥ Fo 5 Cobb’s angle?] B &9 WIS B3 A
7}, Cobb’s angleo] 20-24.9°c= 398 olAl 09, 15-19.9°% 6%eolA 1%, 10-149°= 5
ol Al 71, 10° o] 8= 0WolA 6w o= W3l

i

Table 7. Comparison of Cobb’s angle after 12 weeks of the Athletics group

Cobb’s . Max Max cobb’s
o pre post difference . o

angle (°) difference angle (°)

2(()1;5;9 23.93+0.99 12.93+1.92 -11.00+1.35 -12.10 24.60

12122)9 18.18+1.36 9.55+1.61 -8.63+1.11 -10.20

1(011239 13.74+0.72 8.30+2.27 -5.44+2.22 -8.10

Values are meantstandard deviation.

- 21 -



Table 8. Difference of Cobb’s angle after 12 weeks of the Athletics group

Difference of cobb’s angle after 12 weeks (n)
Cobb’s angle

) - 1- 2= 3 4 5 6 7- 8 9. 10- 11- 12-
09 19 29 39 49 59 69 79 89 99 109 119 129

20-24.9
(n=3) 1 1 1
15-19.9
(n=6) 2 1 2 1
10-14.9
(n=5) 1 1 1 1 1
20-24.9° E15-19.9° 010-14.9° W <10°
100
75
7
5
2 | 3 >
7/
1
pre post

Figure 9. Comparison of Cobb’s angle of the Athletics group
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) dEte| =79 Cobb’s angle
1277+ S5 zaady o A5 g 279 Cobb's angled W3l <Table

9>, <Table 10>, <Figure 10>3 Zt} &z =203 Zof A Cobb’s angles 4
g A3, 3% o] F55(20-45%) ] EFH AL, 8] B 5(20° mrh)ol| EIFE Lo,
A Cobb’s angled 34.30°% Yetwth $5zZz a9 o] & Cobb's angled W3}
5 5° (tAo s REFste #A3% A3} Cobb's angleo]l 30-34.9°2] 3HA-S 34.30°¢
A 127 % 27.80°= 6.50°7F FHAsklar, 25-29.9°¢ A 26.60°90 4] 20.30°=
6.30°7F ZHAst o, 20-24.9°¢ A2 23.80°° A4 11.10°= 12.70°7} 43k
Cobb’s angleo] 15-19.9°¢] A 52 A 1860°0 A4 1350°= 5.10°7F #AA4sHS AL,
Ao Wehghe -610°2 et 10-14.9°9 FAES W 12.82°01 4 8.84°%
398°7F #AAstda, o WMege -590°F Ve

Tk 1273 EFXRa9 Fol 5 Cobb's angle?] Hl &9 W3lE #4130 2
3}, Cobb's anglee] 30-34.9°c= 19WolA 09, 25-29.9°= 1WA 19, 20-249°% 1
Ho| A 19, 15-19.9°% 395l A 19, 10-14.9°= 598X 59, 10° o] s= 0l A 3
Mo s Wl a

Table 9. Comparison of Cobb’s angle after 12 weeks of the Pilates group

Cobb’s re ost difference Max Max cobb’s
angle (°) P P difference angle (°)
30-34.9 34.30 27.80 -6.50 -6.50 34.30
(n=1)
25-29.9 26.60 20.30 -6.30 -6.30
(n=1)
20-24.9 23.80 11.10 -12.70 -12.70
(n=1)
12;iz)9 18.60+1.05 13.50+1.65 -5.10+0.92 -6.10
1(011_3_))9 12.82+1.51 8.84+2.43 -3.98+1.36 -5.90

Values are meantstandard deviation.
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Table 10. Difference of Cobb’s angle after 12 weeks of the Pilates group

Difference of cobb’s angle after 12 weeks (n)
Cobb’s angle

) - 1- 2= 3 4 5 6 7- 8 9. 10- 11- 12-
09 19 29 39 49 59 69 79 89 99 109 119 129

30-34.9
(n=1)

25-29.9
(n=1)

20-24.9
(n=1)

15-19.9
(n=3)

10-14.9
(n=5)

30-349° ®m25-29.9° 20-249° @15-19.%° 0O10-149° m<10°

100
75
50 5 5
3 3
25 >
1 1 1 1
pre post

Figure 10. Comparison of Cobb’s angle of the Pilates group
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5 BA T2 Cobb's angle

127 A% ZA729 Cobb's angle?] W3}i= <Table 11>, <Table 12>, <Figure
11>3 2t} 125 A Cobb’s angles +413 A3} 109 o] 25 7 35(20° 7 wh)o
sty ar, H o Cobb’s angle2 18.20°% YEytth 125 3 Cobb’s angle?] W3 =
5° 1A o g7 BFde EA3 Ay Cobb's angleo] 15-19.9°¢] gAAEL it
16.27°0| A 1353°% 2.73°7} #HAebal, FHol Wshgt& -750°= YES T 10-14.9°
o] FAES Ha 11.60°04 10.63°=Z 0.97°7F #AsEFa, o HEiS -560°=
LHERSE T

T 127 * Cobb's angle® Hl &9 W& A A3, Cobb's angle?]
15-19.9°= 3%l A 19, 10-14.9°= 798 lA 79, 10° o]st= 0 olA 2H o= W3

8%

ke

o

Table 11. Comparison of Cobb’s angle after 12 weeks of the Control group

Cobb’s . Max Max cobb’s

o pre post difference . o
angle (°) difference angle (°)
12123)9 16.27+1.68 13.53%5.15 -2.73+4.13 -7.50 18.20
18;3;? 11.60+0.73 10.63£2.40 -0.97+2.04 -5.60

Values are meantstandard deviation.
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Table 12. Difference of Cobb’s angle after 12 weeks of the Control group

Difference of cobb’s angle after 12 weeks (n)

Cobb’s angle

) 0- 1- 2= 3 4 5 6 7- 9-  10- 11- 12-
09 19 29 39 49 59 69 79 89 99 109 119 129
15-19.9
(n=3) 2 1
10-14.9 X
(n=7)
@15-19.9° 010-14.9° m<10°
100
75 7 7
50
3
2 >
1
0
0
pre post

Figure 11. Comparison of Cobb’s angle of the Control group
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F Al Aolg dolry] Slete], A AY =
Auelel 2E@IE), 2ATHSELoAN), FA(FABIOZF ), A9

hyA

H(1,200m €271-27]), BIAdRFHA D Wets dopd 2= vad
2

L
9
2
__)‘4_1‘1
v
lo,
o
e
i
4

FL2 <Table 13>3 # i1, One-way
ANOVA #4723 o 1+ Fog Aol7F yeuA o e wd4do] gH Y

Table 13. Homogeneity test between groups at the start of the investigation on
physical fitness

Group
Variables
Athletics Pilates Control F P
Back strength (kg) 39.97+11.84 39.32+9.94 31.86+7.67 1.616 213
Sit-up (num/min) 18.36+7.55 18.38+7.86 15.75+8.73 317 731
Sit and reach (cm) 13.20+8.41 9.95+8.16 15.48+9.05 1.072 351

1,200m running and

. 551.29+75.35 547.00+90.83 563.71+135.43 119 .888
walking (sec)

Values are meantstandard deviation.
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1) &3 (Muscular strength)
12779 ¥ xEa3 FHo F ZE@fE)e W= <Table 14>, <Figure
12>9 2o Ad ll A543, w2y ST 127 5 fosA S

Az A= frold o]zt UEUA 2o,

5]
o
NS)
L
ofr
ol
2
=
o
e
)
)
o,
Ho

Table 14. Comparison of Back strength after 12 weeks

Back strength (kg)

Group
pre post difference t p
Athletics 39.97+11.84 43.63+10.90 3.66+5.52 -2.438 029
Pilates 39.3249.94 40.61+7.14 1.29+4.45 -1.199 248
Control 31.86+7.67 33.50+13.97 1.64£12.19 -357 734
F 1.616 2417 515
p 213 104 .602
Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.

45 ¢

42 F
E /
—
% —a— Athletics
o 3= F —m— pPilates
o —=— Control
—t
L)
f=]
(m ]

B | /

=0

pre post

Figure 12. Comparison of Back strength
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2) @A +2 (Muscular endurance)
1257t 2Fz2a3 o F ZAFHGSIELLT]7])e W= <Table 15>,
<Figure 13>3 #Zt. o W A543, sdxdor7le §47(p=001) ZebdH =
T (p=.048)°ll A 125 F FoetAl SUkstR L, A g Aol ATl = WEkFE A
ool Al freoj g AH(p=.039)7F HEtRTh AFHRT A, §dae] FAlw v

FA® A7 Y Ao ek

Table 15. Comparison of Sit-up after 12 weeks

Sit-up (num/min)

Group
pre post difference t p
Athletics 18.36+7.55 23.93+9.43 5.57+4.70 -4.433 001
Pilates 18.38+7.86 21.25+9.21 2.87+3.39 -2.392 048
Control 15.75+8.73 16.13£8.25 0.38+4.63 -229 825
F 317 1.882 3.681
p 731 172 039
Post-hoc NS NS C<A

Values are meanzstandard deviation.
A: athletics, C: control, NS: no significant difference.
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Figure 13. Comparison of Sit-up
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3) 94 (Flexibility)
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Table 16. Comparison of Sit and reach after 12 weeks

Sit and reach (cm)

Group
pre post difference t p
Athletics 13.20+8.41 16.66+7.80 3.46+6.41 -1.616 145

Pilates 9.95+8.16 13.54£7.70 3.59+5.65 -2.373 034
Control 15.48+9.05 11.18+10.32 -4.30+6.11 2.110 .068

F 1.072 966 5.517

p 351 391 .009
Post-hoc NS NS C<AP

Values are meanzstandard deviation.
A: athletics, P: pilates, C: control, NS: no significant difference.
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Figure 14. Comparison of Sit and reach
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4) A A 42 (Cardiovascular endurance)
12579 ez eadl o T AHAFHA1200m =27 - 27D)e ®W3t=

<Table 17>, <Figure 15>¢} 2o A& W HASZAI, 1,200m €27] - 27 F4

ol 125 5 FostA Fa(p=015)8tR AL, Je gF Aol HFAM= FoTH

o7} EhtA) srore.

e

Table 17 Comparison of 1,200m running and walking after 12 weeks

1,200m running and walking (sec)

Group
pre post difference t p
Athletics 551.29+75.35 538.94+68.16 -12.35+18.59 2.740 015
Pilates 547.00£90.83 538.47+78.82 -8.53+21.35 1.647 119
Control 563.711135.43  559.59+117.69 -4.12+40.66 418 682
F 119 300 .353
p .888 742 704
Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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Figure 15. Comparison of 1,200m running and walking
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Table 18. Comparison of Straight walking test after 12 weeks

Straight walking test (cm)

Group
pre post difference t p
Athletics 70.76+43.91 55.67+41.63 -15.09+26.68 2.192 046
Pilates 54.84+46.97 42.81+31.21 -12.03+21.24 2.266 039
Control 52.29+26.70 58.57+46.45 6.28+24 35 -.652 539
F 697 597 1.939
p 505 556 159
Post-hoc NS NS NS
Values are mean*standard deviation.
NS: no significant difference.
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Figure 16. Comparison of Straight walking test
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Table 19. Homogeneity test between groups at the start of the investigation on
lumbar muscle

Group
Variables
Athletics Pilates Control F P
PMM (mmz) 856.50+123.73 801.70+124.59 898.75+97.48 1.042 374
QLM (mmz) 420.00+106.80 410.50+77.54 452.75+153.06 .389 .684
ESM (mmz) 994.50+224.62 785.90+280.91 885.75+274.02 1.178 332
MM (mmz) 581.33+109.73 539.80+116.52 774.50+173.08 2.657 .097

Values are meantstandard deviation.
PMM: psoas major muscle, QLM: qiadratus lumborum muscle, ESM: erector spine
muscle, MM: multifidus muscle.
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1) 238 (Psoas major muscle)
12F7 0] S xead ol F 23 Wis= <Table 20>, <Figure 17>%}
2o Jd o A543, Fgee B A9 A 125 F fog xelrt ERY
A F%a, Jek 7 Aol AT E 125 FolA Fog 2(p=.042)7F EFSETE A
4

W, 125F0 FALo] depel ol Hle) oA =A dErw

Table 20. Comparison of Psaoa major muscle after 12 weeks

. 2
Psoas major muscle (mm")

Group
pre post difference t p
Athletics 856.50+123.73 867.33+94.76 10.83+134.85 -197 852
Pilates 801.70+124.59 814.80+114.96 13.10+93.55 -.443 668
Control 898.75+97.48 973.25+93.30 74.50+111.39 -1.338 273
F 1.042 3.792 510
p 374 042 .609
Post-hoc NS P NS

Values are meanzstandard deviation.
P: pilates, C: control, NS: no significant difference.

1000 ¢
'."-\.E
£ oo
o
= i —— Athletic=
== -——
= —l— Pilates
_:5 —=— Control
= —-
o 500 F -—
=)
[ ]
i

Foo
pre post

Figure 17. Comparison of Psoas major muscle

- 34 -



2) 32 vlE 2 (Qiadratus lumborum muscle)

12578 S5 zaa9 Fo 3 Yo WEl= <Table 21>, <Figure 18>}
2o A W 2S5 A9, dYuRse BE Ad geA 125 & fF93 Aot e
WA ek, Je 2F o] ATl M e fol g 2ol b vrERUA] ¢ okt

Table 21. Comparison of Qiadratus lumborum muscle after 12 weeks

Qiadratus lumborum muscle (mm?)

Group
pre post difference t p
Athletics 420.00+106.80 506.50£218.37  86.50+£252.11 -.840 439
Pilates 410.50+77.54 44590+173.42 35.40+135.93 -824 431
Control 452.75+153.06 504.25+90.85 51.50+116.82 -.882 443
F 389 284 159
p 684 .756 .854
Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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Figure 18. Comparison of Qiadratus lumborum muscle
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3) A F A= (Erector spine muscle)
12779 52209 o] & HFA e Wl <Table 22>, <Figure 19>9}
2o Ae W 2529, HFASTE 2E Hd el 125 F 93 2o 7t e

A e gtar, A 3k Aol AFAME o3k Aol 7k vEbA] &9kt

Table 22. Comparison of Erector spine muscle after 12 weeks

Erector spine muscle (mm?)

Group
pre post difference t p
Athletics 994.50+224.62 1045.331194.85  50.83+204.77 -.608 570
Pilates 785.90+280.91 888.10£184.80  102.20+224.11 -1.442 183
Control 885.75+274.02 921.74+148.22 35.99+198.28 -.363 741
F 1.178 1.836 185
p 332 188 .833
Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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Figure 19. Comparison of Erector spine muscle
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12579 S zE O FHo & LAy W3lE <Table 23>, <Figure 20>
T ST (p=.046)3 FEbE AT (p=.023) A 125

F RS Fhsga, A9 4 Aol AFAMNE fo@ Aol vhehbA oo,

Table 23. Comparison of Multifidus muscle after 12 weeks

Multifidus muscle (mm?)

Group
pre post difference t p
Athletics 581.33+109.73 790.50+230.52  209.17+194.58 -2.633 046
Pilates 539.80+116.52 691.00+189.09  151.20+174.36 -2.742 023
Control 774.50+173.08 766.75+163.12 -7.75+91.05 170 876
F 2.657 533 2040
p 097 .596 161
Post-hoc NS NS NS

Values are meantstandard deviation.
NS: no significant difference.
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Figure 20. Comparison of Multifidus muscle
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