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| Abstract |

PURPOSE: This study aimed to compare and analyze the
changes in the heart rate and respiratory function of healthy
adults following the application of the Pilates dead bug and
Swiss ball exercises.

METHODS: This study randomly assigned 30 healthy
adults to two groups, with 15 participants in each group. It was
conducted as a crossover design in which both groups
performed both, the Pilates dead bug and the Swiss ball
exercises. The immediate effects on the heart rate, forced vital
capacity (FVC), forced expiratory volume in 1 second (FEV
1), FEV1/FVC ratio, peak expiratory flow (PEF), maximum
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inspiratory pressure (MIP), and maximum expiratory
pressure (MEP) were assessed before and immediately after
the experiment.

RESULTS: The results of this study showed no significant
differences between the two exercise groups (p > .05).
However, both groups exhibited overall changes over time in
their heart rates, MIPs, and MEPs (p < .05). Additionally,
only the Pilates dead bug exercise group demonstrated time-
dependent changes in PEF (p <.05).

CONCLUSION: Both exercises provide immediate
improvements, with the Pilates dead bug exercise resulting
in gains in specific respiratory parameters such as PEF.
Further research is needed to explore its long-term
benefits and potential applications in various populations,
including individuals with respiratory or functional

impairments.
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Pre-test

Post-test 1/Washout period/Intervention crossover

Post-test 2

Group 1 (n=15) Dead bug exercise

Group 2 (n=15) Swiss ball exercise

Fig. 1. Flow chart of the study methodology.

= ] Lk
Halsick. A9 71 HRelaly 9 Agsky A
Q= A, & L] Was B J1E

o) [e]

37) ARoR 4 e Aol s

AJB 2kE 917191 o 24)%] SE(Apple waich SE,
Apple Inc, China)2 AF§31Ic o591 a1 Ao 4
A 50| ot 7)5S AT, Be ABAE Mol
71712 BaElc22). A A2 A, dREelA 914
S Sukas) 28I Qhfslel, A Al Z4o]
ololA =S sleirt. oy AlHle] AlukeE AT T,
7} 2% AMo] FRE AT AU HolE g 4t

4
D AT RUT

2) 3% 715 AA

5 7% # 715 AA H](Pony FX, COSMED
Inc, ltaly)5 ARESI SASI0IH: 574 dEome Y
Al w| &= (forced vital capacity, FVC), 1271 =84 Y=
(forced expiratory volume in 1 second, FEV1), FEV1/
FVC H]&(forced expiratory volume at 1 second to forced
vital capacity ratio, FEVI/FVC), Z|tl'd<-3H(peak
expiratory flow, PEF), Xt &<%%2)(maximum inspiratory
pressure, MIP), Z[od<%2(maximum  expiratory
pressure, MEP)2- S743I3it}. et 45 $1sf A4t
HAE tdAEolAl S25] Asidla, A=A A3
Al AlE Sl thdAke ool BiEA| ghot Jw
e Azor w1l Aol AAIE viE Ale AAE

Dead bug exercise Group 2 (n=15)

A 4

Swiss ball exercise Group 1 (n=15)

FABIATH23]. ZFo] A= 2 RISk S8l A
2 35 L, npeAuAE OS] 27 SI9ItH24]. FVC,
FEVI, FEVI/FVC, PEF:= oke} 382 33 a5t 3
)2 SoJuIAITL 63271 HZ U4l wHAle

_@l
=)
st
iy
o
=
>,
Kl
=
4>
rr
o
=
i
EL
e
o
o
NI
ot

3.

& Ay At R 2R2t e Ao HlEwa
E 2902 B Ee ks TR wA A4
(randomized crossover design)S Z]-8-5} A thFig. 1). o]
AAlE tdAksel e SAE BHsH stof 7l 2t
HolE Faspslal, T4 avE B JEshA Blud
= ol AlTH2s]. A e AR T
of W= loH, 7 ek & 7H] 52 agt
Hol 55 715S SIS A4 39 %
28]0f] A Y=l e, o] d @k carryover effect)®]
2|A3}E 9J5) 199] M2 7)7Kwashout period)yS: 2|85}
st hbe] SRS SAES s

o oo

of Hob X >

1) defglAof gEHT -5

£ dore L5l oA Erles20le AR 5
L 2oM AMgEE HIEWT AHE ARYATE v
O =2 AESIATH17,27]. AR vk e AAlellA of
7R, JReE FEREE oF WER wYl A2
AT Bl e frAIsto] Sj2|7) wiEollA =
A| e WRA71AL, 5j2|9f SHke) o] fA =S
S 2ol YWY FES wA Y A W



114 | J Korean Soc Phys Med Vol. 20, No. 3

Fig. 2. Pilates-based dead bug exercise.

Fig. 3. Swiss ball exercise.
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Table 1. Characteristics of the participants (N = 30)
Variables Mean or n(%) Standard deviation Minimum~Maximum
Sex(male/Female) 15(50)/15(50) -
Age(years) 22.10 220 18.00~27.00
Height(cm) 167.97 8.06 153.00~178.00
Weight(kg) 67.30 13.73 47.00~100.00
BMI(kg/m?) 23.98 3.94 18.40~33.70
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Table 2. Comparison of the heart rate and respiratory function across time points and groups according to the exercise

methods (N = 30)
. Pre-test post-test F (p)
Variables Grou
P M + SD) (M = SD) Group Period Group X Period
Dead bug 76.90 £ 9.94 108.47 + 12.28 361 392.843 889
HR(bpm) .
Swiss Ball 76.90 + 9.94 105.60 + 11.50 (:550) (< .001) (:350)
Dead bu, 390 = .78 395+ .85
FVC(L) : g .001 1.173 544
Swiss Ball 3.90 + .78 3.91 + .83 (.929) (:283) (:464)
Dead bu, 2.80 = .99 2.86 = 1.07
FEVI(L) : g .004 .608 .054
Swiss Ball 2.80 + .99 2.83 + 1.03 (.953) (:439) (:817)
FEV1/ Dead bug 70.07 + 17.96 70.53 + 18.10 015 545 155
FVC(%) Swiss Ball 70.07 + 17.96 71.60 + 16.51 (:903) (:463) (.695)
Dead bu; 473 + 252 538 + 3.02
PEF(L/sec) : g 158 4.088 1.881
Swiss Ball 473 £ 2.52 4.86 + 2.58 (.693) (.048) (.176)
MIP Dead bug 75.37 + 33.60 85.90 + 40.07 003 15.263 041
(cmH20) Swiss Ball 75.37 £ 33.60 84.87 + 39.40 (.955) (< .001) (:841)
MEP Dead bug 63.40 £ 23.49 74.80 £ 32.27 004 20.923 030
(emH20) Swiss Ball 63.40 + 23.49 73.97 + 30.52 (951) (< .001) (:863)

M + SD: mean + standard deviation, HR: heart rate, FVC: forced vital capacity, FEV1: forced expiratory volume in 1 second, FEVI/FVC:
forced expiratory volume at 1 second to forced vital capacity ratio, PEF: peak expiratory flow, MIP: maximum inspiratory pressure, MEP:
maximum expiratory pressure.
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Table 3. Pre- and post-comparison of the heart rate and respiratory function according to the exercise methods

(N = 30)
Variables Group Mean SD t p
Dead bug -31.57 11.86 -14.574 < .001
HR(bpm)
Swiss Ball -28.70 11.69 -13.448 < .001
Dead bug -.05 20 -1.244 223
FVC(L)
Swiss Ball -.01 .19 -253 .802
Dead bug -.07 40 -911 370
FEV1(L)
Swiss Ball -.04 .59 -329 744
FEV1/ Dead bug -47 10.25 -249 .805
FVC(%) Swiss Ball -1.53 10.73 -783 440
Dead bug -.65 1.35 -2.645 013
PEF(L/sec)
Swiss Ball -12 1.61 -424 675
Dead bug -10.53 2137 -2.700 011
MIP(cmH20)
Swiss Ball -9.50 18.23 -2.855 .008
Dead bug -11.40 19.49 -3.204 .003
MEP(cmH20)
Swiss Ball -10.57 17.67 -3.276 .003

SD: standard deviation, HR: heart rate, FVC

expiratory pressure.

: forced vital capacity, FEV1: forced expiratory volume in 1 second, FEVI/FVC: forced
expiratory volume at 1 second to forced vital capacity ratio, PEF: peak expiratory flow, MIP: maximum inspiratory pressure, MEP: maximum
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