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< Abstract >

It is well known that there is an adverse effect of long-term cigarette smoking on pulmonary function.
Therefor we attempted to consider the vital capacity for position changes in a smokers and non-smokers. The
pulmonary functions on sitting and supine positions were measurcd in 28 young healthy students for the
change of vital capacity. Forced expiratory flow-volume curve were performed sitting position and supine

position and smoking.

The results were summarized as follows;

1) The spirometric values(VC, FVC, FEV:) were progressively decreased from sitting position to 30
minutes after supine position in a non-smoking group(p< .05).

2) The VC, FVC, FEV\, FEF25~75% were decreased from sitting position to 30minutes after supine
position in a smoking group(p< .01). The PEF and FEF25% were decreased from supine position to after
smoking(p< .05).

3) non-smoking group and smoking group not showed significant change(p> .05). But the spirometric
values were more decreased nonsmokers than smokers.
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i Ferris, 1978). AFdAMxE E3] Ll 28] A}el7}
AE Folet A4 & Utk AVIAA FAol #H7)s e
e G daMe F g o] dityeg
FA-2 wr)sel AstE zddcia geiA ey A%
APAEL FAAEY H7lFe] WFAATRT 5
S Bashs 5 HFAAS FAARE] H71%
aold] izl E =@e] doistth(Ferris®t Anderson,
1965). W £F7] 4oV 237] A dle
S A2 8] FAR} FAR} Ate]d] o]d H7%
o] zpol7} glexdl Ui A7) Hasdich £ fdo
WA 7] Aol dhd o YHTE F-o] ke
Ae de] geiA Aldolth, F2 r=dH el A-WE 5
71% ANAE &, FEVi& £33l =34 $3371%
&xo| 2148 A en A Fe Fot, Age] i,
HE 71w e of7lat &7 FAkol A3
gle FaAAME ojH ¥yt #EE 4 U
(Goldsmith, 1965 : Wilhelmsen$} Tibblin, 1966 :
Kuperman$} Riker, 1973). ¥9AtoA #H7]e9] 7
A EE FA7173) FA et Aol Yo Ed
& Fagoan 4] Fold & e Ao gHA
k.

Hga 239 (Spirometry)2 #7155 AA & 7%
3 7 AAHQ 71718 AMRE AldE 5 e 7
Bao Hagloz wapst A3t atel SoupAn Ul
e 1% NF SE(fow)E SHY 5 A= FA
24 d9E FFshe AT go] 71EAQ AAGE
3te] B g AL F9] shtolth (L F, 1990). &
F 2% Avte ol ol¢ ¢ rldd o dad
AE Bolw T AAQAA A} Exo] S, A
2% A=, 28x 259 AT F e FHo
tHAmerican Thoracic Society:ATS, 1995). =&
2 A4 A, 4 2 AAH 2d S vReo AF
2 Ay Bol M E G e 5 Holdo] 71X 72
& AN W3 FHIRe A7) ohvlehd RIEA]
AZ4Q M FaA FHAGA 9} vlmsteiol gt
(ATS, 1991).
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Z ZdA] 7]&o] H Ao H7)% Arl JoiM I
&4 g2oln, £ 7% Frisked o&HE o
2 AEE A&dled oF FFolct. a¥n 123
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of gl Akt

2) % 29 FAYl gl A% FHe] MYl
e Akt

3) A20) £37] A% ARWE B0 Yt A

4) 29, 24 A4 AAR, EEA1BA B 5 5
£71 A% e 320 gt AR

5) AAPPEE 383 olsistn SRS A
olso] wheh $UHE WPH o FALE WE 4 gl AR

1. tHaXtel bty 4
Group N Mean*SD t-value p
+
age smoker 14 25.50%£ 2.40 ~0.063 0.951
non-smoker 14 2542+ 3.52
weight smoker 14 67.78+ 7.79 1.88 0.072
non-smoker 14 75.28+12.65 ' )
height smoker 14 174.28+ 5.42 1.140 0965
non-smoker 14 176.57+ 5.18 ’ )
2, oiTEhY A x=2A gk oIk 1&3F =34 7)) )

WARES 232X o4 At ¥ AAAHE AAlE
3 BE {75 AAke AAA 2 2akE ] e
FHE 199 Ak s A=A AR ddA
ANA HAM] LrtE Ao} W€ 2R3k F 2F
S AA g2 AA oA st wtE Aol 79 4F
e dte] 308 A F T AAIA A &
FAstgt. &9 152 v 58 AAA
A F GulE A e A A d &
At

#H7]% ZAl= Fukuda SangyoAlel Spircanalyzer
ST-350RE& AH&-3H 3 A} th/datell Al g & A
Hata A S BlF Il A8-3 dedA d&2
mouthpeice® 3L AUF7IE it EolviAn W]
HAe ez H8ek(vital capacity)Z HAMIATE
W F 330 AR HAsl] 7} 2 HAAAE A
At m 3714 vl £3 (expiratory reserve
volume) @ &714 ¥ &2 (inspiratory reserve
volume) & 4§ & UAth, =& =4 HA&F(Forced
vital capacity)& AWE71E AH-EZ7A] FYAIZ
F U wE £x2 3§ el W FEAR 3
713t=5 3t w4 3712AE 71Esigen 3714
7ol 6Z01d He 357t & 38 HeE A 1%
=4 HBHEVC)H 127 =84 371 (FEV)
el 718 & HAARAE Agsigich w384 371344
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(FEV/FVC)E 73l FAANAIN Be] HhHe =
g4 7] FURE(FEF 25~75%)% ARZI1#%
(PEF)E a3ith.

7} #gFe] 233 SPSS 7.5 for wind ©]-8-31
FAzLe} v FAALS] ApAo] wE H Ege] WIE v
&7] 918} paired t-test® HAIBA L FH 257 v
F9 259 AA & HEFe Zol7f FAFHOE
Frolgt £EUAA dotrr] el independent t-testE
AX et

o}
1. Blged aE50AM e RMof mE HE2 8|

HIEE 250 g e Y o) 5.23+0.56
oA & A HaAE o 5.02+£0.4622
0.21L #4383 FroE p( 05904 #eJ & Aol
2ot =84 3713 AdME =34 A8Fe] 526
+0.59¢14 5.05+0.2692 0.21L9HE, 123t =34
%7)%0] 4.3010.47914 3.98+0.51% 0.32L7+ 7
282 FAHes fosdt(p( .01). 12§
(FEVI/FVC)olv =84 37] 53HE& 94 A
o FAALE folF FES PUKE 2).



¥ 2. 4N 2EQ 942 KMot HIZ 52 XMl HE vl

sitting position

supine position

DATA(Z9]) t-value p
M=*SD(n=14) M=SD(n=14)

VC(L) 5.2310.56 5.02+0.46 2.744 .017*
ERV(L) 2.15+0.40 1.22+0.46 6.218 .000**
IRV(L) 2.28+0.54 3.07£0.49 -5.413 .000**
FVC(L) 5.26+£0.59 5.05£0.62 2.272 .041*
FEV1(L) 4.30£0.47 3.98+0.51 2.317 .037*
FEV/FVC(%) 81.961£5.40 79.04+7.29 1.133 .278
FEF25~75%(L/S) 444+0.81 4.14+1.00 0.890 .390
PEF(L/S) 6.99+1.32 6.75+£1.97 0.453 .658
FEF25%(L/S) 6.64+1.31 6.48+1.86 0.295 772
FEF50%(L/S) 4.85+0.92 456+1.24 0.760 461
FEF75%(L/S) 2.60+0.62 2.30£0.57 1.566 141

(.05 **p(.01

ERYV : expiratory reserve volume
FVC : forced vital capacity

FEF : forced expiratory flow

2. & aEoIM2| XiAjol| obE | 2gt "l

F9 289 EFe g AAY o 5.17+£0.5690
A g ANE WHE3E-E o 4.861£0.5472 AAME
W73 Wt 0.31L A43kdth(pd.01). ¥EFE 2%
3} R R myA 37| FHNNE =8 HE o]

VC : vital capacity
IRV : inspiratory reserve volume
FEV1 ¢ forced expiratory volume at one seceond

PEF : peak expiratory flow

5.28+0.514 4.84+0.6028 0.44L, 123t =4
F7)go] 0.42L9HE A3 n EAR o2 $o3t
tHp.01). #ut ol FAA A Bo] Tardin
d2iA e A 371 FAAEl 3.98+0.9744
3.50+0.992 0.48L/S%E Zxddn FAFE
p{.05904 EA1Z 22 folaigicKE 3).

E 3. Y a8 %2 XM vtz T2 KAle] mge H|n

DATA(%8]) Sitting position supine position t-value D
M+SD(n=14) M=£SD{n=14)

VC(L) 5.17+0.56 4.861+0.47 4.388 .001*
ERV(L) 1.95+0.54 1.34+£0.47 3.287 .006**
IRV(L) 2.331+0.52 2.86+0.49 -3.736 .002**
FVC(L) 5.28+0.51 4.84+0.60 6.069 .000**
FEV1(L) 4.17£0.48 3.75£0.57 3.996 .002**
FEV1/FVC(%) 79.19+6.81 77711742 0.906 .381
FEF25~75%(L/S) 3.98+0.97 3.50+0.99 2.665 .019*
PEF(L/S) 6.76+1.54 6.44+1.64 0.991 .340
FEF25%(L/S) 6.20+1.47 6.02£1.56 0.579 573
FEF50%(L/S) 431+1.12 4.03+1.11 1.218 .245
FEF75%(L/S) 2.341+0.69 1.97+0.80 2.630 .021*

*»(.05, *p(.01
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Q4 Fiel e HEFe] HE dopry] A F
+ AAE AT F FA IFAAIT BB 8
d S A F oA A AE83E 398 A,
e 7& AAY 0 4.8610.4790M g HE F
4.81+0.522 0.05L #asigion w3y #8F
4.84%0.60014 4.83+0.642 0.01L Za3tgi 1x
ey 37137 g 8 o 123 =94
37139 v 2T 283 2RSS ¢ 7 Uit 2

gyt oj2id A2 =e FAHLE F3A ¥ttt
(p20.5). = FAA #adte e Hole =44
27 FHRgol A2 53 AU ErIHSS 6.44
+1.64904 2¥lE ¥ F 5.70+1.272 0.74L/89
Vg 2 F2A =g Yl AR o3t
(p€ .05). =3 =3 37] 25%X 9] FiSE freld
22 JeRhITKE 4).

B 4. &Y OF2| HIZ T2 N2 ot 22| HE@g v

DATA(29]) supine position smoking t-value p
M=£SD(n=14) M+SD(n=14)

VC(L) 4.86+0.47 4.81+0.52 1.149 271
ERV(L) 1.3410.47 1.22+0.28 0.957 .356
IRV(L) 2.86+0.49 2.80+0.49 0.520 612
FVC(L) 4.84+0.60 4.83+0.64 0.102 .920
FEVi(L) 3.75+0.57 3.68+0.51 1.298 217
FEVi/FVC(%) 77.71+7.42 76.59x7.29 0.961 .354
FEF25~75%(L/S) 3.50£0.99 3.30£0.85 1.942 .074
PEF(L/S) 6.44+1.64 5.70+£1.27 2.702 .018*
FEF25%(L/S) 6.02+1.56 5.29%1.18 2.464 .028*
FEF50%(L/S) 4.03%1.11 3.75+1.01 1.559 .143
FEF75%(L/S) 1.97+0.80 1.77£0.72 1.953 .073

*p< .05, **p( .01

3. &Y JEM YIEY a5l Ao wE g
xto| B]m

3 FAROE Fels gasgont a5
ol BAHOL FoI3 SkteHp) .05). M 5
259 A hE B2PEE Ao qREE T 5

4 257 v FA 2FY Az}l uhE 23 2] 9 AAKE 5).
HEATE ALY ttestdt Ao F 15 25 HEF
¥ 5. Foixle} H[Foixlel ojgzt o]
DATA(H$)) M=+SD t-value p
VoL smoker -0.31+0.27 1074 939
non-smoker -0.20£0.26
ERV(L) smoker -0.61£0.70 _1.310 202
non-smoker -0.92+0.55
IRV(L) smoker 0.53+0.53 1997 091
non-smoker 0.78+0.54
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+
smoker -0.43+0.26 ‘ 062

FVC(L) 1.954

non-smoker -0.20+0.34
-0.41+

FEVi(L) smoker 0.41+0.38 0.518 609

non-smoker -0.32+0.52
72.43+7.

FEV1/FVC(%) smoker 2.43£743 0.477 638
non-smoker 73.77+7.41
k -0.47+0.67

FEF25~75% (L/S) Smoker 0.482 635
non-smoker -0.29+1.24
k -0.32+1.24

PEF(L/S) smoker 0.148 884
non-smoker -0.23+1.95
k -0.18+1.21

FEF25%(L/S) Smoker 0.047 963
non-smoker -0.15+2.00
k -0.27+0.84

FEF50%(L/S) smoker -0.041 967
non-smoker -0.29+1.45
k -0.36+0.52

FEF75%(L/S) Smoker 0.244 810
non-smoker -0.30x0.73

FVC(L)

sitting position supine position smoking
position

a8 1. JpApstell g F 2Ee £3d HEgZ(FVC) 2 Hadx
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PEF(L/S)

supine pos
position

sitting position
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——HIEAROE

o8

i)

smoking

a3 5. Aol E £ a&e| HhEI|RE(PEF) S AT

=

Fo] Th 3 F7] Age] vhiF )¢ LA ©o]
Adcke AL g g3 Aol AL tdd oF
7] 24L& fdsin Ao A5 AdE 2AY
t}. oA #7159 Aske HAAe] fajd 7Aske
Ao AzEn RA& EWR § o7 475 dv|
AAozE Hxde] v, vxeie] Ahste vlE, A
suy 9 2zouo) uF F¥ye] W} {35
Hoz {etAozE Fr|Fe AL AU &7
2 Basx Utk (Auerbach % 1963, Auerbach
1972).

Hr)5e) Wshe 3712 PR 1247 H3H
o2 AAL a1 o|F FA38] A& dAe 204,
oJzh= 25419 A7)l o128 o]F A} 7]l A
gk, AN e AELY A L e FRUA
7h 7HE e Ao ARH T ong fEd o
g H7) geMe a3 A%, AF 5 AnuAC ¥
& WMFEL YA AEsle vmske o] das)
oz g 4 itk old ¥ Ape FAA s} v EAAE
A Wstel we A gEe A F =g vadtad 4
g3} A%, A Fo] vk 373 g 2898 e

E
1
o
=
(<]

=4
)
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2 % 253 A@ge] 4RBAY 5 WFES Y
AN A QA 5o g A7} (=S gt

F4¢ 88 Uz distaig F9lshl e,
Yzde ailzdS ASs] s gaile e
ZIA A, 9 2 ARE3E MR B2
B £5& ol ol Uzde] Fx Il whe} 2
Wshg 29 2| &A)3he] AojAl e o] RuHgm, et
getat 22U Afste Aol 9% 1
Az B2 IR HYJAE 2plolFAA 2AH L
2o Axdgd A A0 TFIL V5T A
ANA 5714 AL dAlEtn dastaad] o of
718 ARrFd did a7 HE AAIE A
o] ®asloiglct YzEle] uizty)e of 2X3t F Eolv
Al FAS ¥ At 6~8X3F Ayl AR}
golxle AL Paul $(1977) Exdlsich & 4
FolMEe FAAS A G AN ALZE 2F
a3 wp 73 AN dshele) 3080 K4S Hele
2@ F oA FPEn 39 F &9 o S8 =2l
g 9971 AARA & N A= FAE oA F=F 8
At ol A Y=ol wiz] He FAE AESH
st} Fol W HgPe] 2P xd Aolzt gle A
o2 Alzdr.



9 ArjH ez FAske A fdle vFEA ] vl
#7150l Hol o glen W AAY, A7F
5 H4 HASE fidide A2 9] g4 o
oj9} & FQd| 7 FA] F& AL ¥ A H
871 N5 AE By Ao o se] =3 FAst
2] e A% A9l Aol = zpHe] Higle] we) o
71 7159 AsE Hole S ¥ o FUAe] A5
£ Azl o A3 Aske By Aol 4zt
HYA, 9A 5(1990)9) AN A7 WS
gez ke &AM 72 AR AAE ARAAS
o #HEeS 23 AR v S o H 59 Q7
Ae 7 A o 120 =34 37132 -6.6%, =
A HEgeke -1.6% AsEA e & AHNZ WA
F 1Nz A FollE -10.1%, -4.4%2 3A 2%
< 23slgn B d7dMe v EE 15 Ay =9
A HgzFo] 5.26LolAM AAz WA E o
5.05L2 0.21L5HE Aasiia 123 =34 37|39
A%l = 4.30LelA 3.98L2 A Z23sigch H<
A, 193 59 dpdMe AT g S ooz
sla] FA8IA] F2 AREEHE ZARI e ¥ el
£ uEFAA By ohel Faxte] AME AAHAIA H]
FaAe} vl malgeh. EAAe] A4 =3 g o}
123 34 3713, 84 HEPd 0P 123 =9
A 571%9] v} 2 WEAHQ HBF HA SR
Nz EAZo g fa8 a3y =g veh)en
FA3E A% Fhshe AFE RHolv x4 IV
Z7HaSolvd AY3V| R4 2 SARAME BAF
o2 {93 A2 E Jehlidn =3 24973 F
(1994)9] ¥EFA Az F4 A9 A 37]
< o] &% WEFe] vime} oo it Fio BAE Y
ol APNE B HEFF 123t xHA 37T
o] Z2A =7} A7 A7t UeE Ensiia 53] =
HA Fgekel] gt 123 =4 37)%e] vle) wHA4
37] FHES 10~209d F=o] FAAM FolF
248 e 20d o] AR A 123
A Z1F D A A8 oig 120 =34
Z7)%e) vlo] FolF A E BHadit. ojle B A7
A A 259 HEF AAREY A=) e
2478 Bgon ¥ 02 EandiE F9 189 o
g 249 HARE & FVCe FEVIol HEA 2%
A 2o} 24 2=k 8l ole F2 404 oA

-0
TS

53]

LA
=1
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o AR old Batel SRAT 1 ol REE Y
F9 ago] IER 180] vle) A 2A 59 A%
of g FEFo] $4aigly] HED Rolgtn 2w
u gtk 2Ev 0% HudlME A2l det §4
o] Z7ha1RA 7l AAXESS] FALS MED
Aol )8l F213] 228THFerris 5, 1965).

FAdE A7)% AAAE Frhaked N §9
o3t0] WGl ARAGAN de HAE 71Fog 3
Qo 2ol Fdol Arl5el dL P ]
QEsniHE Fae) 4He MELAe] 43 v
Zee RE BAZL Yonz vFARst FAAE 7
slo} Wrkshe Aol YelHolekn H2H@ch(Edelman
5 1966). T3 MI2 & AN 715 Fe o
oz Wel7l e Y7o g W FE2 Fej 5]
o)) A3l B olet Ay AP Fot QANE
JeL W) e ASHoz e Qe BAs Be
A=z udRe 2E 34 d22d WS A
ddojo @}, olo] & AT e AHE Y AP
wehge dAeE e A w2 T AN X
AE WANA A2)% AN RS A2z BA ST
SAMCE fo% ALAES UehiRen ¥ 1§
3} ulEd 2§02 Uro] A4 Wsle] BE A%
AAEE vng 2% F 2530 EAHeR fel
Aol gRert FATFIN 27 o Bol A2%S
& 4 Yok FA 257 vED 2150 9B PARA
B9 oy} BAHCE FolaA) S e A
go) 277t AQYx, FA25) FAAYl HF 104
2 Yx) oo} FAo) hE 2 W3S nolA] e pow
ARET gost &4 18e HBF AN IS
2HRANE dZan FLo2 AT ABACIA AHE
T 4 Y FAPINE 2ok o] Basida A
290 T 53714 AR TN B
e AR AE2 A4 F e BE A7t Basi,

Agdes §I 287 vIER 289 7l AR
T A se] B felai AATE JeRa 5
g2 A2AEE FAHE fel@ Aolv} g
U #9250 BIFR 2500 vl ot o Z2a
o} Weld e 8] Flsel G ulA A
gholl e AAREIE HIER 280 val o 2 9
2 v]Alckm Abz €



V.24 B

A7 Ay 284F U oz AAAste] ©E ¥
7)%se] WstE goliy] 8 =4 713 o83t
o w4 HFAF(FVC), 122 ¥4 I7IF(FEVL),
A sgFdd P 123 =" 37)Fe] v
(FEVI/FVC)E 2331 #1715 AAARES] ¥t
o] g A9 FEFE Yol A e B AES
Ak,

1. H1&2 259 #7115 FARRE F VC, FVC,
FEVio] 92 Aol vl & AHZ 8BRS |
EAA o2 G § 728 YeAH (p( .05, p{ .01).

2. ¥4 289 571% FAXKE F VC, FVC, FEV1
& A st uet BAHeE o3t #HAE Y
A(p( .01), B3] % AAM A vtz & A2 s}
N7E o) FEF25~75%% FEF75%7} #<]8
AAslg 0 §9¢ Foli= PEFS FEF25%7F 7438t
Aok (p< .05).

3. W& 287 F9 259 AAske e 57
5 AN EEY] 1A =S vwd A9 F agtde
Fr2l % 2to] 7} ATk (p) .05).

(F12&d)

727 - Ag@r St =24 g 12910 FaT
A, AN e, 1995.

A9%E A% A BEFNHEFEE ¥), 9=
Z}, p69, 1990.
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