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| Abstract |

PURPOSE: This study examined the effects of breathing
techniques during Pilates reformer footwork exercise leg
muscle activity and the balance ability within and between the
groups before and after the exercise.

METHODS: This study recruited 31 adult women aged 20
and older, assigned randomly to a Pilates breathing group
(n=15) or a general breathing group (n=16) following a
randomized controlled study design. Surface electro-
myography was used to assess leg muscle activity within and
between groups before and after performing the reformer
footwork exercise. The dynamic balance ability was

evaluated using dynamic balance equipment.
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RESULTS: The study results showed a significant increase
in the vastus medialis oblique and vastus lateralis oblique
muscle activity within the Pilates breathing group after
exercise (p <.05). In the intergroup comparison, the Pilates
breathing group also showed a significantly larger increase in
muscle activity for vastus medialis oblique and vastus
lateralis oblique muscles (p < .05). The Pilates breathing
group exhibited significant improvement in the dynamic
balance scores after exercise (p <.05). This group also showed
a significantly larger increase in dynamic balance scores
compared to the general breathing group (p <.05).

CONCLUSION: This study showed that incorporating
Pilates breathing into reformer footwork exercises enhances
leg muscle activation and dynamic balance in adult women.
Thus, reformer footwork exercises with Pilates breathing may
effectively improve leg strength and balance by promoting

simultaneous engagement of the leg muscles.
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activity, Pilates breathing, Reformer footwork exercise
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(Reformer, Carepilates, Gangnam-gu, Seoul, Republic of
Korea) 5 AMESI9{T). 2ol L5 9], g0l
R, 227, % vl AEYOR S V| A
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Table 1. Reformer footwork exercise

Contents Exercise Resistance Time/Set
Two foot on board Red 1, Blue 1, Yellow 1 10/4
Foot work One foot on board (L) Red 1 10/2
One foot on board (R) Red 1 10/2

Fig. 1. Reformer footwork exercise.
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S+ %RVC(Reference Voluntary Contraction)
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EFUol B FAFYU4] WalE dohy]
45t tholybH] WkgkA(Dynamic balance, O2 Lab,
Busan jin gu, Busan, Republic of Korea)E A&-3}31ch
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Fig. 2. Noraxon Telemyo 2400 system.

Table 2. Placement of surface EMG electrodes

Muscle

Placement

Vastus medialis 55 1o the vertical

Vastus lateralis .
the vertical

4cm superior to and 3cm medial to the superomedial border of the patella and orientated

10cm superior to and 6 to 8cm lateral to the base of the patella and orientated 15° to
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Anterior Posterio medial

Fig. 3. Measurement of the dynamic balance.

Table 3. Formula for standardization of the dynamic Z71ol| A 33] BhE 4=ef519) o, Hlo|E = 33]¢] Hat
balance score 7re gk
AT + PL+ PM .
LL x 3 4. M2EH
AT: anterior, PM: posterio medial, PL: posterio lateral, LL: leg et A 38 Aoy} gutzel 58 Hdo) oy
feneth T W B %asu Aol otiy] 9lstol

SPSS 18.0(Version 18.0 for Windows, IBM, IL USA) 57|
w3, o2 Zo] AolE WAkl lol B A% EZRIUL AES aa ol 052 AR,

T Ty T

1—4-11]_,] 2)oko) o w7} A| (Anterior superior iliac spine)= detgA 53 it 58 ko] 25 A, & 284
] QM2 A Medial malleolus)7}2| 2] the|Zo|& = T 4 4¥5E HIE vash] fls) T‘H%*L 34

4 o} o} B23} AL AMRslo] Pt 1{-_-‘1_—-}_4]]——- (Paired ttestyS AAFHG o, = Hok 7 25 A, ¥
Fetglon washE Sl wEgs ek . SR Aolg 48] s SHEE «dAd
23} 2o theat Zr(Table 3). (Independent t-test)2 -85} T}

3, AEHEXt

& AT FAS] ti2 AHRandomized Controlled I, HzEnt
Study Design)E 2]-8-slo] A2l o4 314S o=
Yepe| 2 BT AYE-197 Lot £ AdE-1602 . Yehs £4
o] AEE Assieltt dape A 58 Ju2 =1 2 A4 debEA 35 A 157, 9l 2
H ZARRE 55 ol tigh SR wss we A 16708 5 313S ez A 2ysiqich
T 2a2n E9A e wysialer, vt g A dete| A 55 Johe] Wt Uol= 31.87 + 6.36 Al
he Wro] 3o glo] Wa A0 3 B SE B AR 16217 £ 417 ecm, BHF A5 52.83 +
< Attt 2 E 2 54 3 542 22 5.05 kgo] {tH(Table 4).
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Table 4. General characteristics of each group (n=31)

PB (n=15) GB (n=16)

Gender(female) 16
Age (vears) 31.87 + 6.36' 31.88 + 8.11'
Height (cm) 162.23 + 4.15 162.17 + 4.17
Weight (kg) 51.06 = 5.02 52.83 + 5.05

'mean + Standard Deviation, PB: Pilates breathing, GB: general breathing

Table 5. Comparison of the leg muscle activity prior to and after exercise within the breathing group

Variables Muscle Pre Exercise Post Exercise t p
VMO 2582.51 + 285.72' 3219.10 + 305.93' —2.645 195
e VLO 2524.66 + 339.39 3519.83 + 703.46 —2272 394
B VMO 243231 = 366.63' 2521.71 + 354.30' —1.071 301
VLO 1669.07 + 232.42 1670.94 £ 803.65 —.023 983

'mean (+ standard error), *p < .05, PB: Pilates breathing, VMO: vastus medialis oblique muscle, VLO: vastus lateralis oblique muscle

Table 6. Comparison of the quantity of changes in the leg muscle activity prior to and after exercise between the two groups

Muscle PB GB t p
VMO 636.58 + 241.04' 89.39 + 83.36' 2201 .044%*
VLO 995.16 + 438.16 1.87 + 91.43 2283 .032%

'mean (¢ standard error), *p < .05, VMO: vastus medialis oblique muscle, VLO: vastus lateralis oblique muscle

Table 7. Comparison of the dynamic balance ability score before and after exercise within the group for the Pilates breathing

and general breathing groups

Variables Pre Exercise Post Exercise t p
PB 60.19 + 2.07' 68.81 = 2.37' —4.891 .001*
GB 62.12 + 1.92 65.05 + 2.18 —1.834 080

'mean (¢ standard error), *p < .05, PB: Pilates breathing, GB: general breathing

2. 25 4ol 2 2|ZH X3 25 M, & T < A SFoA F93 S7F AStHp <
L & FEH 2t Cial2s 4= Xto| Hlm 05)(Table 6).

depg A 5% Jo W 5 A, $ HlaolA 22y
93 &5 T AFH2T VY] B e 3. sEYH M2 2lZH 23 25 ™, = TH
O3 S7F7F ASATHp < .05)(Table 5). YW1 35 L & FE 7 SMAE Xfo| Hlm
A W &5 A, & vlaoA 2zn & 93 &5 e A 55 Joh W 5 A, $ vlaof A 2jaxm
TRyt VRG] ST B fol5t ZU} * 93 &5 T $87FsE A4t felstA Skt
7} §1dtkp > .05)(Table 5). %5 &, & F ot 2+ AThp < .05) (Table 7). Y¥HAQ] 55 At Wf &5
sl v A= &5 F IEE2I e A, & v A g2 E 3 &5 F 584
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Table 8. Comparison of the quantity of changes in the dynamic balance ability score between the two groups

Variables PB

GB t p

Post - Pre 8.63 = 1.76'

293 + 1.59' 2423 024%

'mean (+ standard error), *p < .05, PB: Pilates breathing, GB:
A4 fo)8 277 919iTHp > 05) (Table 7).
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