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Comparison of Chest Mobility, Diaphragm Movement, and Lung
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Abstract This study aims to compare chest mobility, diaphragm contraction, and lung capacity when
wearing a bra and per breast size. The subjects of this study included 10 adult women who were
attending Chungnam B University: 5 women who wear underwear size 75A (group A) and 5 who wear
underwear size 85B (group B). The chest mobility using a tape measure, the diaphragm contraction
using ultrasound, and the lung capacity was measured using a Pony FX before and after bra wear. The
chest mobility and diaphragm contraction were significantly reduced when bras were worn in group
A and B. Lung capacity was significantly decreased only in group A. There was no significant difference
between the groups. This study suggests that women's bras can have a negative effect on diaphragm

movement, chest mobility, and lung capacity.
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Baz]o](Brassiere)r= HHEAQ o £202 75
= WA, A 4EE Fofolo] 7 S-E ot
T 9T gTH1l ol=dt BefAlo] 282 Tks &
o 0|2 93@% S7|% SiA|RE olet THH EAIEE
WARTH2-51. BefRlolE 283t A 25 £ S99
Bejz]oj9] 0177]1:5—3 18l oj7fel= HFgFH R of
A2 JHeA =HEA opfw ol =Y ST
(scapular downward rotation syndrome)°] YeR}
71%= staf2], ojwe] & =WH(scapular upward
rotation)¥%F ofe}, b E¥(internal rotation)@}
F& W(posterior tilt) Z&% FrAsH7]90[3]. H5Al
B9 & ST T Z5ksH FoH4]. o]#3t v AArA
Q1 o7 9] AP Fi} ool RES FHA &5
= FISHA "oH2l E3L ol F, o 552 7S

3715 Yeili= Befix]o] Hol A wet 718 4

T QieH5] Befjx]ole}t BRE 0] Yehtbs 244 £
A= BFR 019 3 712 58421 o7 strap), A
(cup), 7F&(chest straps) & o7&d f 27|19 &+
He EAEE B 4 Yot

7WeEa Y BEgE RuET Qe e
FH(rib cage)s & XolA =HAA dEE 9EES
ok, A= 529 |4YE ATHGE-7]. o)A"E
B9 SR o] ARtEH FH| 7hs/do] AHEA H
HA A= 38 7159 AdBtE olojd 4= Qlt}. shA|T
Bjz|o] g7 5F 7]l e A wHIg A%

olch. wetA & A-tollA= BEjR|o] g ofBet 7l
3710 B2 5 7T 7R 29 9 HEgs
H Wtz gtk 2 A9 7Hd2 BefjR|ojg 2HEg]
ot 2 7T 7R Y, HEH 595kl
A2 Aol

2.1 AR

AFIA = QAo &gt B ofgtao]
=91 A7}t Aéo]oq1\-] 0oz stgon trewt
718& A8519iet. D 1 204 ol A7t 441
4, 2) ¥ 7= 9l 7IEEEE S5 2 V=
7t 73~78e, 9 7H5=A-¥ 7K5=7F 10en oW
Q1 AIRHT5A; A group)@t 2 7HEEHI7T 83~88a,

flo 1 pig

mo=

9 7HEEE-E 7RSEHTE 10~12.5md AKH85B; B
group). A9 718 33 2t 1) 4884, 5871
A, FF4AZAL} TRE Aol Q= A, 2) EA A=
Aol QU= A 3) DA 7hsAdo] AU DAIRE AL 4)
QA 7]5oll ool U= A 5) TF Al FFOl U= A
U 35718 e Fo] Qe &, 6) & A
s ERAE S45PAY £ AdAte] 55k Y=
A= AFolA ALstgct. A d AdA7TApE BE
HFAlA AR} kAol tiste] drgstalor
RIS AEHHQl B2 Table 13 2t

Table 1. General characteristics of the participants

A group® B group®

Agelyr) 22.00£1.41 21.80+0.83
Height(cm) 159.2045.54 167.00+4.12
weight(kg) 52.00£3.74 58.00+4.18
Body surface area 1.52+0.04 1.65+0.04

°A group: Those with a chest circumference of 73~78cm, bust
circumference—chest circumference is within 10cm.

°B group: Those with a chest circumference of 83~88cm, bust
circumference—chest circumference of 10 to 12.5cm.

2.2.1 A

AR AgAlZ Eolo HajxjolE 2HgatA] ¢

2 ZdHiolA 2023t ool 9 S-E3] FAS FIsH
ok A F4] Alzte] Bu AYATATE AFEA
tisto] FAIs] At F AAEAAE WAL 7], 55
7REEEE S7siaith Bajlo] 28 A Hlold &
Aol T2 7, 7R 2AY, =94 HEEe 24
Shlth B S74o] gRHH 2219 Hjx|olE 2HEs)
i, FEHFE T S 342 39 eSSl

v 339] Bagpkd AR AR

222 %_I'_I' 7|-EA‘|

2 71549 &4k ol ¥@EA K Hoechtmass,
HIVER, Genmany)E °l&3 & &9 EAS4HS
o|-g5t3itt. Fig. 13} Zo] thdAt= WA HIE A ZHA
oA T ofZ oz Wy, AHARE= Q& =71 ol
L 7Ms8ES SA6th Al AH9 3 s &
A7l Hot]  AxFol(axillary), ZE7I(xiphoid
process), ZE7|¢t #IFY SR 25m Ho|ZE
HAIE T Foll ZF - 24 AXAA SFsHAnt
8. 5389 5 71549 At o ©Ego] Aags
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Fig. 1. Using a tape measure to measure the lower
thoracic mobility

2.2.3 728 2%

7l2dk 82918 =4 0}7] Q5te] 28} ARG &
H]E ARSSIHEHLOGIQ P6 PRO, GEInc., New jersey
USA[10-11]. 42 S1ste] didAe= Bz w2 A
2 HoboHA S8 otal, SHA = 8 Zmwiel o Z+
v Atolo] FEAE AR thE BEAE 41419
A7y o ® 7iEH o] HFolA SASATHTI. &7
Al Zt24to] =551 gEAL| TPAAHA 9] B
ZZ(upward in flexion)o] A7|H &7] Al&= 7t29to]
AR 2 Solo WA ol Weko 2 FZ(downward in
flexion)o] AYZITH11]. whebA 7=Ho] S2|91 72
< Fig. 29} o] 9 U 23 7 ofef W ==
A 719 AR gsto] FstGict. 7H2Eo] FF]o]

Fig. 2. Diaphragm movement of after(A) and before(B)
wearing a bra

€ A7t BolEthe AL TF A 7I2HED 35 B
22 o @ol AR Attt 230hE o183t 7}
2o A S ATt e w2 PHoltHE
AW A==, r=0.99)[12].

224 HgE

H&F £37](Pony FX MIP/MEP, Cosmed Srtl,
Italy)E ol8s}o] =34 &K forced vital capacity,
FVO)& &4oloith 84 HEFS AR & 59|
ohal & M2 Yale =89S P W FIHs gt
oH13]. =5 1L—‘l S5k B¢ A= duET
FEHEE 007 TR UA ok, FlEet e HiE
H AAE # 16} | stk & 573 A tdRelA 5%
o] thste] F405] Ao SR ARE B
Qo =4 HEHE S5 28 715 58S
sl ArgSt HE
r=0.992 AF=7} H-$-

271 294 0 A=t
=H14]

2.25 Xz 24

B AT 9%9-8 SPSS 22.0 W =2 7H(SPSS
Inc., Chicago, USA)C& EAXRE EA519c). FH4
AAE 95t FR12T-An|EZ4%I(Kolmogorov-
Smirnov) H3HE ol&stict. A AR 23 At
EZ51G710] BiR|o] 2 A5 rt2dt 2, 5
7red, HEEE Blush] flstel digRE A
(paired t-test= Alstch. 1 & AJEI BIF 7t
BajR|o] 2R M5o] MRS Hlwsly] Yoto] = t-
#7(independent t-test)2 A|H3IHt SA S &
52 0.052 Aottt &7 7)== BEiRo] 2HE o
Hol| W2 9Ju] Sl= HSE A sl A=
(57 F7]=B#R|o] 2g AT B Ao]/BfA]of
2ZHg Aol #E w12l &3 37+ <0.202 22
W3 small change), <0.50 £+ Hx2] WsKmedium
change), <0.80 & WsKlarge change)S YERATH13].

3. g

3.1 %:l_r 7}5)&-1

A9} B2 RTojA HExoj2 2859 u =7t
T 7Fs7gdol el A4 o}Cﬂ tHp<0.05). A1E3 B
T3 7] B 7RsAdole RefRt Aot QIR p> 0.05).
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3.2 722X

A%} BIE BEOA HEX0E 218alAL 1 A2
o 2191 fols) BATATHP(0.05). ST AT
$3} BIE 719 7lRe} 5% FEole folg Aolrh
3tk 0.05).

3.3 M Hl

AT BAACIE HEs19e u wed e
2 R AAFRAT, BN BefAlo] H8
oo m §oJ3t Xol7t QLK) 0.05). ATEH B
0% 719] HlEAAE Befx|o] 2§ ofio] mE ¥
A AP SO Aol7t AUATHpd 0.05)

4, 0%

2 A= o449 BeEiR|o] g of o] gt § 7t
4, 719 224 IS vlwsh] fls) S3E
AUk 7k A7ERE GO Zol7t deAl Eels] ¢
3l 429 X457t 75A%1 ATET £-2-9] 2|57t 85B2
BIFCoE Witk 1 23 ATFY BIF EFolA
Befzlojg 28RS W S 5 7M. 7R 24
Qo] FoJotA FAasAaL HEHS A IEIAT /9
SHA| Zastiet. & 2F 79 HlaolAE {3t Ale]
7F 1Sl

A%} BIF EFolAe Bfixjolg 2Eo3le W F
7 8% 7Fs/d0] Kot AAsIATHA 1§ A4k
3.29%, B 15 @4 3.41%). APATFe] Hio] o5}
H BHzolE 28RS W § 7hsAdol Algtel 471
ohal SHITHG-7]. BafjAlo]o] 7h5HE 7S WAF
71% SRR FAl] FHE Aok YHlstEA §o
7Fs/dS ARtSHA Hok wab & A9 Ait= ThE
o] 719t FARle] BEfjAlo] 2gRte v F2 74
o] A4 & UFS HoEH

7t2e 22 Are A9 BIF HFolA Bezof
£ A& W Rk AasiAtiA 15 #4awh
81.7% B & TAT: 57.45%). 71299 UL &
5 o] olA F83 84 F shelr H 540l
AR ARloAIA 7h2Ete] F2lo] At wet &
71FE AAsiTH17). B8 8 7MY dae vt
EUHo] YEt 22 Woflola, HEFE A

(18]. m2bA] Bejzjo] 2oz QIs) F 7hs/d E ol

>

257300 Alte] 771 W2l 7t=Ere] Aol &

6] 3 749 A 84 Hgs A4S 7
1, o]& Qlsf Hgwge A 20%7HA] FHAAIZITHL B
5IeH19]. BefjRlo] 2go = Q1% Hig=wk ik
2 S} Zo] Amget 4= Stk A,
T2 129 59 5541 T 5 WY
ARl 37|12 FAZETH20]. o449 BeEfjz|olo] 7T
2 FEE gl HHA 552 B9tk 5 7t
29K(Diaphragm), £ZH Aol X(Internal intercostals),
HpZ-Zd Aol (External intercostals)?] 7]5& AIgh
SHA "o} 2=, 352 RS AR HHA F
T 7Y AR 7HALa v EY1RE SR
Agrd Aot mata HiE Fol4l & gt 3 Y
e =85 BZ 19 37FS Yot =894 HEE
2 Aag £ gl Aot F WA, BefjR]olq] Tks
e

o] FHL TN WAL B YL T

ro

o e S ek o)z Q] JlE A 5t
spA Hek. wWebd Jlw A5 71 A4 Mgl &

A5 7HASS Zlolth viAete g Bejz|o|9] g Et
2 329 7S AAA7IEA 1o BS UElie
5] <2 (chest wall compliance)] Z4A=Z o]ojd Z
ojt}. o]& lIsf L HEF2 FASIUS Aol 5
ARt B IAFoA= BHiAo] & offof wet =gy
HEH2 o3 o7k gtk A IFY #ATFS
6.55%, A3 Z7|17F 1.310]1, b IF9 #FAFS
5.91%, 83} A7]+= 0.612 Ao& Ko} tiig=te] 7F
oty o ZAIkE BY £% 2 Aolth mEhA
FF AFolAe o B Rl TRt A7t o]Fof
Aol & Zo|th.

Bjzjo] 2& & ATIFI BIAFOE WrolA 52
7Fs7d, 7R QAT g Blwet Ay f-ogt
Zol7} glSiet. ofutE 71&9] H7]e} BefjR|ojo] &t
9] fEt Jro= & At gle AR Addr.
SHATE A Ao EY HRES RTET 55 7
ol A yUeiuitH21]. m2bA gt 759 A7]18%t
oz} HIgtLo] W Befx|o] 2hg ofFof Wit A+
T "3t Aoz AZHt

£ die FF AolA Ha=ojok & & 71| Ak
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stoi7]o] HelAlo] 2§ o37h YA F ekl
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B0 2Hgo] tA| ol TeF AT} o] Fol Ao
T Aolek. Eah, & Ao BAiHlo] 2§ ofsio] o}
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