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Comparison of Pulmonary and Respiratory Muscle Function Between Female Pilates Instructors and Controls

Tae Sung Park PT, Ph.D1, Myung-Jun Shin, Doctor, PhD'?2, Jong Ho Kang, PT, Ph.D¥
]Department of Convergence Medical Institute of Technology & Biomedical Research Institute, Pusan National
University Hospital
2Deparlmem‘ of Rehabilitation Medicine, Pusan National University Hospital & Pusan National University School of
Medicine
3Department of Physical Therapy, College of Health Sciences, Catholic University of Pusan

Purpose: This pilot study aimed to compare the pulmonary function and respiratory muscle strength between female
Pilates instructors and non-instructor adult women to determine the potential impact of regular Pilates-based physical
activity on respiratory parameters. Methods: Twenty healthy women aged over 20 years were included and assigned
to two groups: Pilates instructors (n=10, with =2 years of teaching experience) and non-instructors (n = 10, with no recent
regular exercise experience). The pulmonary function tests and respiratory muscle strength were assessed in accordance
with the ATS/ERS guidelines. The group differences were analyzed using the Mann-Whitney U test, while the effect sizes
were measured using Cohen’s d. Results: No statistically significant differences were observed in any of the measured
variables between the groups (p>.05). The Pilates instructors and non-instructors showed comparable values in FVC
(3.27+0.50 vs. 3.19%0.42 L), FEV, (2.78+0.46 vs. 2.8+0.37 L), FEV,/FVC (84.50+7.71% vs. 88.70+5.60%), MIP (63.7+12.9 vs.
69.6216.6 cmH,0), and MEP (80.60%17.90 vs. 78.00+23.07 ¢mH,0). Conclusion: The female Pilates instructors did not
show superior pulmonary function or respiratory muscle strength compared with the non-instructors, but the qualitative
benefits of Pilates in improving breathing efficiency and thoracic mobility may hold clinical relevance, requiring further
large-scale and longitudinal investigations.
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H 1. General Characteristics of the Participants (n=20)
Age(years) 29.30+4.35 25.40+5.34 0.118
Height(cm) 166.07+6.01 162.02+3.89 0.121
Weight(kg) 58.09+6.39 51.78+4.57 0.023*
Teaching 4.70+1.34 ; ;

experience (years)
*p¢0.05
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H 2. Comparison of Pulmonary Function and Respiratory Muscle Strength between Female Pilates Instructors and Female

Controls
FVC (L) 3.27+0.50 3.19+0.42 0.762 0.19 -0.31, 0.49
FEV, (L) 2.78+0.46 2.83+0.37 0.705 -0.12 -0.41, 0.31
FEV/|/FVC 84.50+7.71 88.70+5.60 0.210 -0.62 -10.1, 1.7
FVC% 86.60+7.96 88.10+11.16 0.909 —0.15 -10, 7
FEV,% 85.40+8.44 89.60+12.34 0.570 —0.40 -13.46, 5.06
MIP (cmH,0) 63.70+12.88 69.60+16.59 0.520 -0.40 -18.92, 7.12
MEP (cmH,0) 80.60+17.90 78.00+£23.07 0.677 0.13 -15.5, 20.7

FVC: Forced Vital Capacity, FEV;: Forced Expiratory Volume in 1 second, FEV;/FVC: Ratio of FEV; to FVC, FVC%: Percent predicted
Forced Vital Capacity, FEV%: Percent predicted Forced Expiratory Volume in 1 second, MIP: Maximal Inspiratory Pressure, MEP:

Maximal Expiratory Pressure, Cl: Confidence Interval,

Ofy TafelA Aot st oiel HYls W ST I ofHgiR « 57



29 HolAE agieh. ol Welelae] 5F EA Al A
serolt ) BFaelurks 5§ o] 84, A4 o4
3, +E 14 Al ZEARE 35 F-8oll B 2| 719 7sde
AALHE BhE, AR Aol dete|l2rt STl Rk
= 1A = ok 2A7F ARE BE ek oS 01, Giacomini
5(2016) 2A] ool A 85:71e) Hepd| A Z2ds 4835
A1, MIP, MEP, ZHd 3V|z(Maximal Voluntary
Ventilation, MVV)o] §-2I51A Z7}3k 211319t} Vieira
5(2022)2 77t oS tiFe = qF FARS] tiE AtellA
163]9] oA 2 & MIPL}F 43| T5aKTidal Volume,
TV)o] AXE S-S selateict. 3t Alvarenga 5(2018)<
9l oAe ti e defe|aet 57 EHS At dtol
A} MIP, MEP#RF ofuje} #7155 A|3£9F 414 =34 71A] 34
= AYE AN ol2fet Ad4-E2 detEl vt v
Sk ZA| eHgolu 28 e A4S ol TEE) AREAS
TF7ls FolE 7190 4 S Hojerh ey & el
A= detel 7PN 557155 dnt o Aekat vlasielS
o= Eelal = A 7F FofRt Aozt YehA] giglth of=
el SR el 7I7h, VgAY 27 < LEal EE
49 Zjolof whef Auprt gebd 4 e AR
2 Aol A= detE|lart AEAQ g 2y
A3rol| A SR AfolE FHISHA] gke o Qe Holer) 17
U o2t Auprh debE|2o) A 7S ARt 57]_
offtt. delHlAe TF WHe] A4 A, F 7HsA S,
AL QA st 71ofd o glom, o]2jdt Wsle whedt
H&g A ET AR S Vs 5 a8 el
 9ulE 7H 4 Slok 53] debElA 558 A= S8k
Yoz A7 27|oh= WACR Arkw, o] ypFgoi] H3IN
ALY 554 52 friesto] A BR AR &

. 2017). olefat 5T WS Fel

(o] r_l_(
(o] mlo

S|
oﬂl

il

-

/%]Q___ —|71<_]6]'V4'(K1m 5
ech, BB g nEt DuEs S4g A
(Giacomini & 6; Adlgﬁzel =, 2023). HhH, E oJLojjA]

A8 71 A}L A o] et clos 719 5712

e w0l slol Helels SEU AUAOL UG
g, ofeie: 5 WA Aol Welels Jelo] 5 Y
o 553 AN A WG G ol F
glon], webd Rete GHS B/ e £F sfelolt
2% B33} 2 W A4S P nF Bat ek AR

—{>'

¢

U Atollxf Hep| At Taaret esfel &5 WA ZiAlol
SA4A el °§ S F= Aog HEQlt)h Cancelliero-Gaiad
2(014)2 191 COPD $AollA] Wekel s 5HHE 55 ol

I} AaBIE ANE 7RsAo] Husith T3k Miranda =
(2018)2] A|A1A & zofA= Tt At vl aAd dg g

A 25 WHE FATIE Bk 4eS Husiict Meikis
$(2021)2) AN E Bete vt o) FEolA 25 v
X, 28, Teln 7 B Ae) 9L ST At 3kl

%9ltt © Yo7}t Barbosa $(2024)& COPD 3} thiate s
ok Aol detelAs 2o T2 HHY A &

84 92 Aol BAEIckn Hasisich ol 2SS B
efeloTt 27 AelolAs Haaolut H) B8] Fal
3 Ao ek ghejehs, SEAEe] Bash YeoA:
= =Q3} 5%1—751 xH X%alt__i Z]—_Q_‘O‘T- B 01_0_0_ /\] /\].6 T;]. %—5]
Belel ot B4 ) Qlol® A8 7Rseka S5 Aolg
T O o] o], S5t ofet 2, A, 22 Y]
2 HIEE AL Aol QPSRN E A4 P55

1) 9 < sl
AT AT A A oy AT O 3 Hlae

A Jla}EﬂA 7RISt Qo1 71 B W BED £
Aol 2helska] Z5ieck. chak AAATeIA L Dol
o] B3 75, BF BRA BE 25 el 2449 o
012 % 5180] AN g
HED ofx|t F5 AN F/bHOR Seld Bast ek,

3 QAo 8 7b AlRkge] EARICE 3, AT iR
Gk ula Aol A 713l Askaolglom, olo] uet
P AWt EE SA) GRS WAL AeAS WA
ofFith B4, Bl A AAS A8l uo] Pekelx 4
3} 297155 19] SlahbE: 4943] st s WA )
oh A, G thafol 1 A ARl oo grgElel o]
A, A, 714 Ask ] e uslol Ao wEc
S, el el B A%, £ 85 W A5 2
o2 BASH) Fale] 57145

O

o) TR BUSH Biop 2k 591 £ A m
SN, 5 SUUS 5O) A & wEF YolEE
HolA, o] et Azt 4 A WHX*

@ URR G S o oo, 2 Aol
5.

wale AEE ohet 5F W, 2% BAE, F 2xg)
e thA Wrke itk Wet Ao 53 vl ARE

58 » Comparison of Pulmonary and Respiratory Muscle Function Between Female Pilates Instructors and Controls



ﬁ
ox
2
ofl,
e
oN
R
fol

]
iz}
fo
N
30
i)

<
N
i

% AL oA DA 7K} elut Aolo] Hjeker W
g vlagt A3k £ g 7 593 Afols UERtA]
Pol—r,]. o= ety Art A7sE Aolof|A] HEZS] w7)% A&
o g LER}R] kS 2= 9leo AAEh}. e dafgal
ks

11101:

o

1o°|'a

g sieie] 22 AL 2% /REA 2 AR P el 7]
T 5 qlom, MReTE EFEe geleh &5 Ay AN
5 QA mipt Bag ok gk ueh] Bekal A9
SRS Sl LAt Y Lol e 34 1
o TgY WA 77} glow, olF SIsh] 9Ie 54
A77h ok

o2k
Kl
O
ral

Adigtizel S, Aras D, Gili M, et al

effectiveness of 10-week equipment-based pilates

Comparative

and diaphragmatic breathing exercise on heart rate
variability and pulmonary function in young adult
healthy women with normal BMI-a quasi-
experimental study. BMC Sports Sci Med Rehabil,
15(1);82, 2023.

Alvarenga GMd, Charkovski SA, Santos LKd, et al. The
influence of inspiratory muscle training combined
with the Pilates method on lung function in elderly
women: A randomized controlled trial. Clinics,
73;e356, 2018.

American Thoracic Society. ATS/ERS Statement on
respiratory muscle testing. Am J Respir Crit Care
Med, 166(4);518-624, 2002.

Bagherzadeh-Rahmani B, Kordi N, Haghighi AH, et al.
Eight weeks of pilates training improves respiratory
measures in people with a history of COVID-19:
a preliminary study. Sports Health, 15(5);710-717,

2023.
Barbosa AWC, Guedes CA, Bonifacio DN, et al. The
Pilates  breathing technique increases the

electromyographic amplitude level of the deep
abdominal muscles in untrained people. J Bodyw
Mov Ther, 19(1);57-61, 2015.

Barbosa M, de Melo CA, Torres R. The effects of adding

a six-month Pilates exercise program to three
months of traditional community-based pulmonary
rehabilitation in individuals with COPD: A
prospective cohort study. Can J Respir Ther, 60;68,
2024.

Bullo V, Bergamin M, Gobbo S, et al. The effects of Pilates
exercise training on physical fitness and wellbeing
in the elderly: A systematic review for future
exercise prescription. Prev Med, 75;1-11, 2015.

Cancelliero-Gaiad KM, Ike D, Pantoni CBF, et al.
Respiratory pattern of diaphragmatic breathing and
pilates breathing in COPD subjects. Braz J Phys
Ther, 18;291-299, 2014.

Cohen J. Statistical Power Analysis for the Behavioral
Sciences (2nd ed.). Hillsdale,
Erlbaum Associates, 1998.

Franco CB, Ribeiro AF, Morcillo AM, et al. Effects of
Pilates mat exercises on muscle strength and on

NJ, Lawrence

pulmonary function in patients with cystic fibrosis.
J Bras Pneumol, 40(5);521-527, 2014.

Giacomini MB, da Silva AMV, Weber LM, et al. The

Method
strength and performance as well as abdominal
muscle thickness. J Bodyw Mov Ther,
20(2);258-264, 2016.

Jesus LTd, Baltieri L, Oliveira LGd, et al. Effects of the
Pilates method on Iung function, thoracoabdominal

Pilates increases respiratory muscle

mobility and respiratory muscle strength: non-

randomized placebo-controlled clinical trial.
Fisioter Pesqui, 22;213-222, 2015.

Johnson EG, Larsen A, Ozawa H, et al. The effects of
Pilates-based exercise on dynamic balance in
healthy adults. J] Bodyw Mov Ther, 11(3);238-242,
2007.

Kim ST, Lee JH. The effects of Pilates breathing trainings
on trunk muscle activation in healthy female
subjects: a prospective study. J Phys Ther Sci,
29(2);194-197, 2017.

Meikis L, Wicker P, Donath L. Effects of pilates training
on physiological and psychological health parameters
in healthy older adults and in older adults with
clinical conditions over 55 years: a meta-analytical
review. Front Neurol, 12;724218, 2021.

Miller MR, Hankinson J, Brusasco V, et al. Standardisation
of spirometry. Eur Respir J, 26(2);319-338, 2005.

OfY TalelA 2Nt st 3ol HKs W SET2 BT ofuieiT - 59



Miranda S, Marques A. Pilates in noncommunicable 26(4);38-50, 2023.

diseases: a systematic review of its effects. Vieira KJV, Carvalho LC, Borges JBC, et al. The

Complement Ther Med, 39;114-130, 2018. respiratory effects of a Pilates method protocol:
Niehues JR. Pilates method for Ilung function and Randomized clinical trial. J Bodyw Mov Ther,

functional capacity in obese adults. Alt Ther Health 32;149-155, 2022.

Med, 21(5);73, 2015. Wells C, Kolt GS, Bialocerkowski A. Defining Pilates
Rocha A, Tongtako W. Effects of Pilates Training on exercise: a systematic review. Complement Ther

Pulmonary Function and Core Muscle Stability in Med, 20(4);253-262, 2012.

Menopausal Women. J Exerc Physiol Online,

60 » Comparison of Pulmonary and Respiratory Muscle Function Between Female Pilates Instructors and Controls



