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- ARG HelEE 71F -
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I. M E 9} Aol r}(Salome, King, & Berend, 2010:
Sutherland, et al., 2008). H|gre] =7} As=4
1. od7tel 2oy = $H 3539 Ak 48A, $H F3go] A

719 oluf 8 A G

HlRke: o] Ao r W) oy A2 2 e, sldd Ade HE 3L,
S she ©edk /8] ohdel Alsrtojoldt Ao TS FHIAe] Aoz Jgsaee gasia 9l
Z feludie H2 HeAEE ol B2 =fE adolv FEE e 2Edfx 5222 FTlslo] A
ZIeel i ok 2y FEE AE] AsEd = <. 8, WAYel 8 kg & itk (Korean

o= E7otn -yt 194 o Hivt e
W 5zt A2 35-36%, 32 25-27%E A&

X

Society for the Study of Obesity; KSSO, 2010).

4 ! vgsgzE W F AR o BExs A gsA
o2 fFAsta k. 53] P 4% 30, 400 H|w =437 HdlXe= CT, MRI Seol ol&=x JA|TH
i &ol 7P =iyt 50Ul A v, oA H &3 279 8ol wiEe] dwirown AFFAF
50t §43] #mokA7] A&t 60t 43.1%% 7F sEEd T s/ EdMIZE BTl el
=32, slEEd 71F HTEE 40 oHele ¢ ol &X 1 St} o] F AP IAFE A & AT
27F AAET =29 500 o] Fell= ARTE EApE o AR ke Jere] vt H=E 7HAsHA ot
o =obA] 60dlel 46.7%% A F B F & P & F glo] A AAHCE de o]&Ha YAT IH
gl dlgdEci(Ministry of Health & Welfare, I} Ae] S s EE & gtk Aol 9l
2012). TH(Lee, et al., 2003). AAZA ] o¢t v]vt B3
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® 3l o} <] mgto]

4 H|vte Z 4 Oh— ATHKSSO, 2000). =3 H]

4%, u¥y, 9= 5 2
v ‘%}‘Eﬂr Eﬂ 28 WA s sEEErt
e g @ Hkgdsle Bez g ukel
(Janssen, Katzmarzyk, & Ross, 2002) $-2lve}
e diETTS Bk o FelEdEs st
dom HAd-E 90cm o), 91482 85cm olde B
Hgko 2 2Rt (KSSO, 2010).

HTHE} H7]5 2ke] #Alel gk AtolA] AA
e A%, A7 84 =284 #A8=F (forced vital
capacity, FVCO)® 1x7+ =84  371%(forced
expiratory volume in one second, FEV;)9] &
SRAAE P o (Bottai, et al., 2002:
Sebastian, 2013), d¥/go] Avict Aoy} 4
23, Hrlsel MAe 93] FJEE EHsA] gt
(Chen, Rennie, Cormier, & Dosman, 2007:
Jones & Nzekwu, 2006: Medarov, Strachan, &
Cohen, 2005). &g #A7|sS AdZFA G Hrhe &
FH|v 58] UgRel Bxel 4 #A o
B CTell vehd W3] FVC 3 FEV; fa
o #Ho] Sle Ae=E Hu Q‘}“Z}(Park et al.,
2011). EFH|¥e] 1A% sl AARA S
w Azl vg Avlses & vt st &
=% FVCe FEVi°] #adithe Huso] ARt
(Chen, et al., 2007; Leone, et al., 2009), 32|
Zee dr)sol e AAFR nAdAE FHelEde
H75e dBA7E F2 AN dehta odelA
= U-E— 0:]:?_01]}\41 7:]34,7]_ 0]?]—3}_}] OJ-OLOEE 0]?—2]
wE2 AT Besitkn SHthH(Wehrmeister

, 2012).

%’5‘] /do A HTHEE 40U FE FrRe] AR
slo] 50, 60thol HaFel| Ydl= whde| #H7]eS
5078 @A ishe A3
al, 2007), B2 ATolA Jﬂﬂ% e el
4 @58 (Lawlor, Ebrahim, & Smith, 2004) %

o3

A% Aw 9 Folyl Apgle] Exdoz Auh
AFE(Sin, Wu, & Man, 2005)3 o] & A
oz gAY ayERE 40t o]F oA AZA
B
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® = EATS

e F 1.825%01%0a, ©] § & AFlAE wHlE
o JFs vA F e A2, A, Hek B g
A Hdg A FA 2 AA FA AN 3478 E
Aelet] HF A 31,4787l

1) v

A4} NS vRe Rz AEE ARG (ke/m)
£ KSSO (200014 #AAgE 71l wet Al @A)
4 18.5kg/m VRS AT, 18.5kg/m’ o] ’dHH
23kg/m’ PIHE 7, 23kg/m' ©]4H-E 25kg/m’ W
& FHF, 25kg/m' o]} H[TOR ERI U
Al 25kg/mr WIS 2, 25kg/m' oS H|Tlo R
Zelsiart. slElEdle KSSO (2010) 71+l uhet
go A 85cm HITHE A, 85cm oS EHH|TH
o= FFsigith

2) A7%
A 571 22pd®E SRIAZGERAL AN AR

2]
3 H7% A F FVCY FEVIiS ARSSRaL

331A] A28 AT @

H 3
o W4 F7IFe2 FEV/FVCE 71=e] AW &
FE gt & o, d=cle] F A8 dSA]=
FVC 3.47L, FEV; 3.06L, FEVy/FVC 88.4%
(Choi, Paek, & Lee, 2005)°]x, FEVi/FVCZ}
70% miRteld #HHd FlE J4SHOh, et al.,
2006).
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4. X7 24

M

AFAEE SPSS 19.0 o] &3te] #4319t A
Hopd 4 AAASA, AdBAE, s, dA71F
o iy FFHAE TR, Aole ANOVAZ,
AFFRA S Scheffe AP o= BAGIT AdPA S
o slE)Edel oJgh BT &2 Aot WEeR X
Abetga, ARt sYEUE VIEoR HTH
=9 H7)59 Aol t-test@ Bl AR HH
<} sElEdlzt A7)l vAE S AT
g B3 & multiple linear regression®

SIS

P b

[o

oidate] B AR 54.1:10.64, A AF
55.4+5 6cm, 58.8+8.5kgel|Sla, A FA|

rlo
of
=]
—
N

Table 1. Anthropometric Measures and Pulmonary Function by Age

Variables Height Weight
0,
Age N em) (Ko

BMI WC FVC FEV; FEV;
(Kg/m?) (cm) (L) (L)

/FVC (%)

40-49 *  404(27.3) 157.9¢56.1 59.5+8.7

50-59 °  494(33.4) 156.1¢5.2 59.2+8.6

60-69 © 353(23.9) 154.1+5.1 58.5%7.7

over 70 ¢ 227(15.4) 151.3+5.1 56.6+8.8
)

23.9£3.2 78.9%#8.9 3.22+0.42 2.65+0.356 82+4.4
24.3+3.3 81.449.3 3.01+x0.40 2.42+0.33 81+4.7
24.6£2.9 83.4+#8.8 2.76+0.38 2.16+0.32 78+b6.4
24.6£3.4 83.949.7 2.46+0.37 1.86+0.31 76%6.0

Total 1478(100) 155.4+5.6 58.8+8.5 24.3+3.2 81.6+9.3 2.93+0.48 2.34%0.42 80+5.4
F 87.3 6.43 4.64 25.1 203.8 309.6 85.7
p (.001 <.001 .014 ¢.001 ¢.001 (.001 (.001

p €.05 by scheffé ayb)eyd  a, b, c>d  alc, d aa<kt))<<(<:j aybyeyd aybycyd aybycy)d

* BMI: body mass index, WC : waist circumference, FVC : forced vital capacity,

FEV.: forced expiratory volume in 1 second
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FE 24.3+3.2kg/m’, EEHE 81.5+9.3cme]Ath
(Table 1). Al H¥ FVCE 2.93+0.48L,
FEV;2 2.34 +0.42L, FEVi/FVCE 80+5.4%°]3}
o} AL 400, 50, 60t, 70U o]Fe g EH3}
o AU R 2AASY H7|eS vud Ay 25
Folgt 2ol S WERITHpC.05). A% A3t FVC,
FEVi, FEVi/FVCE d¥ti7t S71ed45 2% 2
he FA1E EATH(K.05 by scheffé test) (Table 1).

HEEK|2t S2l= 7|E =gt

A @A el 2l vgt 82 37.7%01901, A
FHE Bl 607t 41.6%= 7P E%on] dgdR
Al g Eelle frol @ Akol7t Mt (p=.014). 32
EdV]E B5FHTE S 34.4%°101, AR
B 60thet 70th7t 242t 46.5%, 46.7%% 404l

20 ol & veh AR slEEd V1 v
e froldd Aol7t AU (p<.001) (Table 2).

3. H|ZHYEo| mE HZ|s2| Xto|

AALASF 25kg/m” PITHS A4, 25kg/m” o]

= HFto R ER3te HY)sE vlag A¥, FVCe
FEV2 H|Wo]l AAwel wls] fosiA 2w
(p¢.05), FEVI/FVCE #7date] vlvkz] H3)] 2|
A AAHp=.001). &elE8 85cm m|v-& B4,
g Ed 85cm °ld& HEHHRe R Rt ArE
S Blwdt Az EXH)gre] FVCY FEV o] 4T
o vl sk AJHp.001) (Table 3).

4. NEZX|2t s2ls27t mr|sol| olxl=

o]
o o

aaal

AAFAFE 7|Fo 2 4T} vihr e g o]
AAZA G} e Edrt Hrlsd nAE S
Fot Az} AAFAGFT} 1kg/m” 2718 o) 4T
ol o4& FVC 16mL, FEV; 24mL, FEVi/FVC
4% 713 (p¢.05) wbdd], Bvk*el AL Fveet
FEVie]l Ztzt 25ml, 19mL &8sk Z4sisich
(p(.001). 3FEUZ lem /4 W FAFLe
FEV; 4mL, FEVi/FVC 1% Z7FH(p(.05) ®hdd],
H7HEel oL FVCe FEViel 242 6mL, 4mL
FrolstAl 228t th(p(.01) (Table 4).

Table 2. Obesity Prevalenece by Body Mass Index and Waist Circumference

Variables BMI n (%) , WC n (%) ,
Age Underweight Normal Overweight Obesity Xp) Normal Até)ci)oer;;r;al X(p)
40-49 (404) 701.7) 170(42.1) 101(25.0) 126(31.2) 20.73 324(80.2) 80(19.8) 7714
50-59 (494) 6(1.2) 180(36.4) 119(24.1) 189(38.3) ( 0'14) 335(67.8) 159(32.2) « 0'01)
60-69 (353) 2(0.6) 107(30.3) 97(27.5) 147(41.6) 189(53.5) 164(46.5) ’
over 70 (227) 5(2.2) 69(30.4) 58(25.6) 95(41.3) 121(53.3) 106(46.7)
Total 20(1.3) 526(35.6) 375(25.4) 557(37.7) 969(65.6) 509(34.4)

* BMI: body mass index, WC : waist circumference

Table 3. Pulmonary Function According to Obesity by Body Mass Index and Waist Circumference

. Categories FVC (L) FEV: (L) FEV1/FVC (%)
Variables n) Mean=SD t(p) Mean+SD t(p) Mean+SD t(p)
BMI ( 25(921) 2.96+.47 4.065 2.35%.42 2.31 79%5.6 -3.29
(kg/m?) > 25(657) 2.86%.47 (€.001) 2.30+.43 (.021) 80%5.2 (.001)
WC ( 85(969) 2.96+.46 4.54 2.37+.41 4.27 80+5.4 0.73
(cm) > 85(509) 2.85%.48 (.001) 2.27+.43 (€.001) 80+5.5 (.465)

* BMI: body mass index, WC : waist circumference, FVC : forced vital capacity,

FEV,: forced expiratory volume in 1 second
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Table 4. Effects of Body Mass Index and Waist Circumference on Pulmonary Function

BMI Variables FVC (L) FEV: (L) FEV1/FVC (%)
Categories 3 SE p 3 SE D 3 SE p
(25 BMI .016 .006 011 .024 .005 (.001 .004  .001 <.001
> 25 (kg/m?) -.025 .006 (.001 -.019 .005 (.001 <-.001 .001 .940
(25 WC .003 .002 117 .004 .002 .006 .001 .000 .005
> 25 (cm) -.006 .002 001 -.004 .002 .007 (.001 .000 .839

* BMI: body mass index, WC : waist circumference, FVC : forced vital capacity,

FEV.: forced expiratory volume in 1 second
* Adjusted for age and height

Ranasinghe, Comeau, Semon, & Schwartz, 2008).

£ AFA 40t o)d Ao HAYIE dEle FVC
£ 2.93L, FEVi2 2.34L, FEV/FVCE 80%°I%
3, AR vlwst dA=lo] ks wet FVC,
FEV), @ FEV/FVCE E5F 72399t} Chen &
(2007)8] Mt <] #Hr)s ATlAe 184 ©]
74 49 A& FVC 3.43L, FEV) 2.78L, 454 ©]
dolME FVC 3.13L, FEV: 2.51LeI9aL, S5O
ofle] 214 o]’ 4420 9344 (Golshan, Nematbakhsh,
Amra., & Crapo, 2003)2 FVC 3.17L, FEV;
2.78LE SElvket 404 o) <49 Ar)se] HAVI%
Bl ve) e Aoz Yelt)

Higk ol vt HA7]se AfolE ek, AAF
A 7% BgTe ABFAFI) 1ke/m” 271 W)
FVC, FEV), FEVI/FVC 37k Whe], H|giro]
Ae ARZAF7E lkg/m” S7HE W FVCE FEV,
o] Z¥zt 25mL, 19mL #Aadto] s} vlvhtol A
ul-- t2A] AR eI ols 1 HRRIE
gdoz g AqoA FVC 9 FEV& B4 A
Hoh A3 (Fabris De Souza, Faintuch, Greve,
& Cecconello., 2007), AAZAF7} 1kg/m? 7}
& o FVCx 91mL, FEVi2 20mL ZH&sisict
(Steele, Finucane, Griffin, Wareham, & Ekelund,
2009)€ Exet dAsigieh. wgk 8dt AAFEAT
o] ¥gle] wet Hrles ZARE AF(Son, Youn,
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Ko, Kim, & Moon, 2011)°|A= H]gle]tir}t 4
 A-ZBAG7E 404 13 9] AF FVCe
FEV19] #47F A2 Zo=z yehda, AdhA57t
A e e R S o e e R o B
o] Ege ESAT A-EIRGFE FEVY/
FVCe} 7a3#A71F $iok(Sin, Jones, & Man, 2002)
2 3ttt ol3gk A2= Lin, Yao, Wang®@ Huang
(2006) 2] AFolxe} o] & APl E AR5
7t Bl E A HAZ] Uehd 7hedo] Bot
& ofnlgitt,

Chen 5(2007)-2 184 o’ A<lellA "2 A
H, AF AT 5 B W AAZAFE e
7TI v oA slelEerE 571w FVC
9} FEV 7} #H4gk Aes Vgt A& @x]47)
574 vl FVCS FEVIZF A3we S7ketaL v|wk
ToAE faste AdIAGT Hoes dlswEvt A
7eE AFH LR 2 o S3ria ittt B ATelA
P g7t H7lsel niXe dPHEE B AAE
g7t B4 JAelxe delsdrt 71 i FEV,
I} FEVi/FVC7h S7kete 23] lat, Hinkl 3
dolE g7t lem 71 W] FVCE 6mlL,
FEVIZ 4mlL 7HAsigit, & Adrolxde AdgA
Rt 371 W wrlsel S8, vtk
M= TR H7]Fe] AAassit

olg|gt A H AT Rt A AALA
9 Ik AW Eve 259 ke gulsy 2
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3= 59 FAE oISt AMACR Hrsel i
319171 (Canoy, et al., 2004; King, et al., 2005;
Salome, et al., 2010) wWl&o2 AYZHET}. Steele
5(2009)2 ogolA sEEdst lem 74 o
FEVi©] 4mL #Z4stgicka st 2 A7anet 22
W3S B9l o}, Wehrmeister 5(2012)& 3lElE
g} H7)s At AAY @A sl = et FEV,
7 o ABEAE Jey BRE AT felsiAle
ersktia so] ko @w A& At Bade Al
G IA=

H7)5o] B T Ao E ARG 2 5l
= 59 A&, F ARe] A4 e #Arls
o] E UL, ARGl Frhet A= #AvIse] i
A3l om (Bottai, et al., 2002; Steele, et al.,

2009), %= HRkA ASAF F H7]s0] SAE

(Babb, et al., 2008), Fd % x| oJHddA=
a8 Hres nEfEler gt 53] & o H52<
A7lEEE & Algo] SEFo] A gle Al H
3l #71se] £, FEVI9| 4t =2 Yehdrn
22 (Jakes, et al., 2002) R€A}E] HzA7] Tl A

£ 39 ol 4e der AsAor ANLED
2 ¥9 5 dE Z2a9L AEe 9at U wa
Me] Z2ade A4 @ HE wA s At
g AElel ot FEel e faeEn 2
52 P BULT Tood So 2EY WU
& ANshE TRaded Pelshs AES W
o mEo £ Ao ohlet A&Hom 74 pel
¢ Bast grka 2ot

v.g8 E

B A3E 20119% A 57] 23pd%
A AR FollA 404 o] o482 dder AA
2| 4=¢} sl g7t #7115l nAEs 9
wEAlAFo|th, B AP HF
24.3kg/m’2 BHFo| AFEAL, A
v fHES 37.7%, d2Ed 71 BERujus
34.4%= 38 F 18 o] HRho|glom, Aol
Z71l wel FVC, FEV; 2 FEVi/FVC N
Ak AR T 7oz FAwd 94
TS BAS T A-ERA L SUrE FVC,
FEV: 3 FEVI/FVC7F 37693, vlwkeel o4&
FVCe FEV ©] #a3iitt. del=art 571 o 4
el oAe FEV ¢ FEVY/FVC7E 2718 wbd,
HgkEel ool FVCe FEV o] 743t &,
2 A7AR vEl ARl oA A" e
87t S7FESE Hrlso] adides eIt
ageE vkl 949 Hrles SxATI7] SlsiM
1A ZAdg vnitels 58 AsdEe seE
Aa7r desiy, untEels @ u gad H@rlse
zg o) gl

2 AT dHdAeloia AP R o) FelEE o

o
'
L
oy
o
oQ

2
m&
iy
4
fo Ay rr b o

-

el M 7159 AolE 2AkA Rekga 7]
Sl 9P nIAE A9, A 25 2 9P 5
WEES BPSA Rk ARHel gdomz FF
ot Tt LIRSS Al uwE B 2
9 oyl ARRAS 2 sleEde] Aste] B ¥
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ABSTRACT

Effects of Obesity on Pulmonary Function in Adult Women®

Chaung, Seung Kyo (Professor, Department of Nursing, Semyung University)

Purpose: The purpose of this study was to examine the impact of body mass index
(BMI) and waist circumference (WC) for pulmonary function in normal-weight and obese
women. Methods: Data from women aged >40 years were obtained from the 2011 Korean
National Health and Nutrition Examination Survey. Obesity was measured by BMI and WC
and pulmonary function was measured by forced vital capacity (FVC), forced expiratory
volume in 1 second (FEV)), and a ratio between forced expiratory volume in 1 second
(FEV1/FVC). Multiple linear regression analysis was performed for assessment of the
association between FVC, FEV:, FEVi/FVC and obesity variables. Results: BMI showed
positive association with FVC, FEVi, FEV1/FVC, and WC showed positive association with
FEV; and FEV/FVC in normal-weight women. BMI and WC showed negative association
with FVC, FEVi in obese women. A 1 unit increase in BMI showed an association with a
25-mL reduction in FVC and a 19-mL reduction in FEVi. A 1-cm increase in WC showed an
association with a 6-mL reduction in FVC and a 4-mL reduction in FEV;. Conclusions:
BMI and WC showed negative association with pulmonary function in obese adult women.
Therefore, obese women with reduced pulmonary function should be encouraged to lose

weight for improvement of their pulmonary function.

Key words : Obesity, Body mass index, Waist circumference, Lung function tests
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