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Table 1. Characteristics of nonsmokers and
smokers by age, height and smoking index.

Nonsmokers Smokers
No. of subjects 34 m
Age mean 40.6 46.7
sSD 13.7 1.2
range 23—69 20—-72
Height mean 165.7¢em 165.8cm
SD 6.5 5.6
Smoking index
mean 638
SD 358
range 150— 1600

DEMZBRTOMBOET % & 727 Veor Vasr Vas/
Ht B ZOBH AL SN TL 2, ESERCORE
OETERTITHEMO Feholfe LTREs LS,
OWEERBELT 20 0EESNIR 1 1zR 88
BHwiw 3, T3 AB, BC, CD, DED&AR%2 5 5
H3 MTCL, MTC2, MTC3, MTC4, MTC2 & MTC4
& D MTCR, MTC2, MTC3, MTC4 D FE &y
MTCA, #hi#& ABCDE » R & BEHIc H TIZDH- L 2D
~NEH N, EE ABCDE D#BILEsniEE Sicon
THEREE O TR E R D, WHREORIEE 2 FAME
T 2EETHRELL, UTOF— 5 B BT - 7o,

WEEOBREOREMEE2RILL, JEBEE L &
T 5 BRMBEOREICHAEEEY H i, &g
DWTZ=0%HFE L U TIFBEE N, BEL &I
% & 3 I HIBIBIR ORI 2 RD, ZOE, Btk h b
SCOFZET 20 2HEHEL L WL, ava
—2% —iZ DEC PDP 11/45 #F\>, A 592%DFa s
TLRH S THEETH .

Boniz¥BIBMOZ UM LM T 3 720, external
sample & L THT7z IC ML 8 4, BLEE 31 &, 1
BENGULOBFHOSTEZMEBRE 9 Z21tonT
Z DEE RO EIEEDEFIRE £ LLEBIRET U7z, He2H2 8
W% student’s t test, FARE XA, P<0.05LTF
THELL.

B #

1) #8205 4 £ 0488 &« FEs

70— RV LHBROESEELES L OEE R
BILIHER, 2 10RTEMEB%. PFR, Vi, Vi
Vs, Vas/Ht, Veo/Viss N, S, MTCR i< £ 81
1B (P<0.01) # & L7245, MTC2, MTC4, MTCA

é MTCI
A
A B8
MTC2
. C MTC3
B
MTC4
D
c
1] A B c s} E
100 75 50 25 0 volume

Fig. 1. Parameters of maximal expiratory
flow volume curve. . .
PFR :p(.iak flow r.ate, AA'; V;=BB'; V,,
=CC'; V,s=DD'; V,./Ht=DD'/Height (m):
MTCI=AA/A"B; MTC2 =BB'/B'C;
MTC3=CC/CD; MTC4=DD/D'E;
MTCR =MTC2/MTC4; MTCA = (
MTC2+MTC3+MTC4)/3; N=index from
curve ABCDE as Y=XN' S=area surrou-
nded with curve ABCDE and straight line
linked A with E.
EEFLOHEBEERB» o7, B4R b LIz LTERD
TERRER 3 ITRT,
2) FERMEE DL BB OHBEY
A4 0T F A, 70—« RY 7 AWBORISIES
OFEBREEMA L, BA4D LI RBREEL, 1H
%L Vo, Vas, Vao/Ht, N, S, MTC4, MTCR & it
BFEOHEBERL, ZH»TbH MTC4 ERVIEEERL
72. MMF & Vi, Vs, Vis/Ht & BV %R L7z,
3) BMEEOKIEREOBERELK
RERCBVT I PRIFWILOES LA LS
%R TH o2, smoking index L EEDHEE %7 L
7248181% PFR, Vys, Vos/Ht, Vio/Vas, N, S, MTC2,
MTC4, MTCR, MTCA, MMF Th -7 (£5).
4) JERUEE ¢ EHEE & o) B
RO, FEBUEE, WEEHTROLEREBOT
BECRERE T, WHETEEESRD s EED
HedH Tl BEEOFEHTRME: L CEBEED
Mean—25D % & 2 &, BMEE D% { & T h, TEO
BFYEE L TR H 3 b L < 2w,
5) ¥IBIREI- & 5 2 BT
2HERITHEZSRED s Wiz > L 0ig
RO B HBIRBE A TR L L 23, 87
DWERKEREBI:. 5/ EA (Mahalanobis) @
BERE, 2BOBELEOEREbSbL, ZO@ML
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Table 2. Coefficients of correlation among
maximal exoiratory flow volume curve

measurements in nonsmokers.

Age P value
PFR —0.607 <0.0l
V7s —0.444 <0.0l
Vso —0.579 <0.0l
Vs ~—0.750 <0.0l
Vas/Ht —0.730 <0.0l
Vs0/V2s 0.495 <0.0!
N 0.509 | <0.0I
S 0.508 <0.0l
MTCI 0.146 NS
MTC2 0.402 <0.05
MTC3 0.229 NS
MTC4 —0.401 <0.05
MTCR 0.545 <0.01
MTCA 0.387 <0.05

Table 3. Age regressions of maximal expi-
rator flow volume curve in nonsmokers.

PFR
V7s
Vso
Ves
Vs /Ht
Vso/Vas
N

S
MTCI
MTC2
MTC3
MTC4
MTCR
MTCA

I1.61—0.
10.24—0.
7.06—0.
3.35—0.
.96—0.
|.6440.
0.88+0.
—0.083+0

1.5440

I.69+0.

2.30+0
2.64—0
0.124+0
2.22+0

065A
055A
057A
036A
020A
026A
008A
.005A
.027A
045A
.020A
.016A
.046A
.016A

(£/sec)
(€/sec)
(£/sec)
(£/sec)
(£/sec/m)

(sec™)
(sec™)
(sec™)
(sec™)

(sec™)

Table 4. Coefficient of correlation among pulmonary function measurements in nonsmo-
kers. FEV ;9% and MTC4 showed a good correlation.

PFR] Vas | Voo | Vas |VaHt|VaVes] N | s [MTC1[MTC2[MTC3[MTC4{MTCR]MTCA[FEVI®] MMF
PFR
Vas | 0.873
Vso | 0.37B| 057
Vas | 0418 o.428| o078}
VewHt | 0378 0408 o174 0083
Vao/Ves| — 0,202 — 0.088 0.043| —0.630] - 0.638
N |- 0.036]—0.020( —0 «38| — 0.778| - 0.785| o578
s |-0023)-0163] ~0.778] - 0.738] — 078} 0.198| 0778
MTC1| o.114]—0141] —0.211] —0.013] ~0.043( —0.228] —0.127] 0.202
mTC2| 0188] 0206 —0580]—0.44B| —0.43%] —0.008| o0.50k| o.e8b| o051
MTC 3|~ 0.245 0.458| —0.008] —0.017] 0.73] 0.058) - 0.325| - 0.355| —0.264
MTC4| o0o0s7| 0226] o5sii| 08i8| 0848 -0s8 —078b] - 0687 ~0.143] -0.239| 0.108
MTCR| 0.039 —0.685| - 0.135] —0.738 o204| o013 0775 o131] 0838|0222 —0efi
MTCA| 0.021] 0431 0008 —0.198 —0159| 0310 0.248| 0.138] —0.260 064 0.488] o.201] 0.3
FEVs%| 0.041 0.585] 0.8%0| 0608 —0.258) —0.084| ~0.708| ~0.241] ~0.138] 0.383| o0.88b 053] o.4di
wF | oseo| 0838 08| 0788 0738] —0.303| —0.390 —0.485| 0.058|—0.38|-0.110 0330|—0.478[-0318] 0281]

= r>0.340 p<0.08,

%

cr>0449 p<0.01
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Table 5. Coefficients of correlation among pulmonary function measurements in smokers.
FEVY9% and MTC4 were higly correlated as in nonsmokers. Bl=smoking index.

Bl [PFR] Vs | Voo | Vas |VawHt[VeoVed N | s [mrci[mrcz]mrcs[Mrce[mrcr]MTca [Fews] MuF

Bl

PFR |- 0.458]

Vs | -0.018] 0874

Vso |-0.210] 0438 o0.685

Veo |-04T8) 0383 o33 oedl
Ve/Ht | - 0.408| 0.384| 0378 o633 o088
Veo/Ves| 0.285(-0.028] 0.212 0.203|-0.578| - 0.588

N 038} oo78] 0092 -0408|-0.787 - 0.788| 0.580

s 0.231] 0.134] -0.112{ - 0.678) - 0.637| -0 63| o013 o0edi

MTC1 | -0.205| 0187 - 0.208|~ 0.448| - 0.130] —0.125) - 0.218] 0.001| o588

MTC2| 0377 0308] o0.437|-0268]-0.385|-0.388] o019s| o0.588| osdd| o002

MTC3| o1s8| 0132] o487 0738 o0.042] oo44| 06480003 038 -04¥% o007

MTGC4 |-0.238| o164 0228 0588] o0.8ff| o0.e83] - 0588 —o0.770| - 0.08%| - 0.154| —0.102] 0.24%
MTCR| 033%] oo4s| oo074]-o0888 - 0730|0731 048] 0838 078D 0214] o078|-0177] - 068}
MTCA | 0385 0.3%8] o.0i8| 0387 -001s| ooos| oaf| o200 ocosr|-0200) 0737] o.6dt| o208 0.2
FEVi% | —0.163] 0.300] 0337 o687 07188| 0778 -0.208|-0.768| -0.683| ~0.214| 0100 0.4M| 0933 -0.6dF| o.44F

MMF |- 0481 0132 o4Fi| oofd] osfi| oodi|-osdF|-o0eid 0688|0140 -0adi| 0109 ouBh]-o08il|-0.00| asli]

®:r>022 P 005, o F>0302 p< 001

Table 6. Comparison of pulmonary function
measurements in nonsmokers and smokers.

Table 8. Characteristics of external samples
applied to examine the usefulness of disc-
riminant function.

Nonsmokers Smokers
P value
Mean SD Mean SD
; No. Age
Vso 100.5 23.6 | 8.2 27.2 | <0.05 ge(yr) Range
Vs 100.0 23.1 | 8.0 28.3 | <o0.01 Nonsmokers 8 32,8+15,2 20-60
Vas/Ht 100.0  23.1 | 81.0 28.1 | <o0.00! Smokers 5 49.2+ 7.9 36-67
N 106.3  14.6 | 109.5  13.9 | <0.0I
s 1.2 203.6 | 179.4 201.8 | <0.05 Asthmatics 9 44.9+16.9 24-71
MTC2 92.8 56.9| I1.4 46.7 | <0.05
MTC4 100.5 26.8 | 79.1 24.8 | <0.00l
MTGR 99.6 50.5 | 142.2 59.5 | <o0.001
FEV1% 105.0 5.5 | 100.7 6.4 | <0.001 5- o
MMF 99.8 24.7 87.1 25.6 <0.05
L
4- L]
Table 7. Discrimination between nonsmokers 2 - .
and smokers. . o . °
NS =nonsmokers SM =smokers 1 o .
- : o0 oo—_ ° o
Mahalanobis Error § oo ° °
F P vaiue ° o 8 &
distance NS-+SM| SM—NS Z 0 ] = _ % |
MTGC4 0.711 16.607 | <0.005 14 20 °°! ° ‘ o o1
MTCR 0.559 13.069 <0.005 12 28 o
Vas /H 0.508 11.860 | <0.005 13 21 -1 o
FEV1% - 0.502 11.723 | <0.005 14 28
Vag 0.430 10,052 <0.005 14 20 . )
N 0.423 9.896 | <0.005 13 21 -2 N Vzs  MTCR Va/Ht MTC4 FEV:%
MTC2 0.276 6.439 <0.05 15 34
MMF 0.249 5.819 | <0.05 " 21 Fig. 2. Distribution of Z values in eight non-
Veo 0.222 S.191 ] <0.05 s - smokers. Mean values are shown by the
s 0.189 4.412 <0,05 14 34 . .
horizontal line.
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Fig. 3. Distribution of Z values in thirty-one
smokers. FEV19% showed significantly
lower mean values than MTC4  (p<0.05).

FRBIFECHFIENB LI LR T, MTCY,
MTCR, Vis/Ht, 1%, V., N OHZEELSHE <,
MRC2, MMF, Vso, S R{EVEERTH > 2. NS > SM
W IERREE T Z OENE D T HBUEE \EAME s v
BiseRL, SM— NS ZBMEED S b Z DEHE L
ZolBEERLTWS,

6) External sample (= & % &5

SHRIE, FERRER 8 4, WREH 314, 1HEN 0%
ULEoEBRAOREIMBRE ILT, E9RZI7
NP 32.8 8, 49.25, 44.9KThok (F8).
B2 eRT & 5 wHEREEOEEED Z OFHER
EDMERL, Vasr Vas/Ht, MTCH, 1 BEICEEL
WEOEEFRTHARED Shieh o,
WEEORE TR, 1 HESELEL, MTCL XD
LEETH 7 (P<0.05). MTC4 & Vye/Ht & DM
CRERDOZERZIDonZ o7 (K3),
HEEHOFEIMEBRE ST, 18K, MTC,
Vau® Z OERLHIEOMEER LI, 1H%E, MTCL,
Vs /Ht DRI EROERED st o7 (H4).

% 3

TR HERERE DU EIZ B W TERBARORE X
EbOTEETHS, XL FHED 80% AT 2E
W LT 2HEBHLF STV 3 83, SobolWos{Ef L
TWw3 L3 EDHBMBPELH TR, TD XD ¥
ETREABROEFC XV EERASEDL A XKERE
LT3, Mean—2SD RfERE 5 $OEARERZE
BETHREE U8BENE LD, 7a— - KU 7 AR
DBE, BHENRKEVLDICHEDIZHNERHEE
7Y BEEORHENMET LERREZDOERICHD
R, T, Ta—R Y T AMBROBEOEET

N Vzs MTCR Vas/Ht MTC4 FEVI%

o

o
3

Fig. 4. Distribution of Z values in nine asym-
ptomatic asthma patients. Almost all of
them were classified correctly.

RlEEZRDEHFEELT, HAEFRTRELZREL,
BEE LEERECB Y 2 EETRERGOHEE
PHBELTCEEREORDONERZFHEAL TH3,

SEOWFRTERZ, LEBEOHELEELERE
KR T 22 CRET 2 2L 2ENE L TIEEE
£, BUEEDIBIIOWTANA TS S A, 70—,
RY U LHRER, SEEOHMESHORALE N
THEMBERICR S &5 CRRIBEE e R 2 B % S8
T % Z &2 A7, Internal sample i2 817 5 FiE TR,
MTC4, MTCR, Voo/Ht, 18%, V,, N OFBE
BEORER LB, MTCY, V,s/Ht, ViidiEEo
75% REEH L 7B K B B 3RS HEE2H 5 b
LTHY, RRSEERC L > THEESNZY, —F,
1FEIL, oM, small airway O & AR, large
airway DRESLH HEHOBOFLREDORERZ £ 0
BFe Lo THESNDY, ZiBEMOMHEEA %L
MTC4 & 18313, FEEET P=0.890 (r<0.01),
BIAEE T P=0.933 (r<0.01) D LI 2 R L, Va/
Ht, Vi k 1R E b BOMBFRE T LE, 202k
X, 1 BE% small airway OESEBRO FROREL
SPTCVREI LERBTARRLEEL SN, BRED
HEBbiz,

A#E 2 mm UTOMREEROTEETR25E
BID 25% % HH BIC T ERWV W, ZOFERIE
HRAEMMEBROYIRENS B 2 D fREENS LEL
Th IBERETLIEL L, £5EEFsEmL <
Wiz, ORI silent zone EFEIEN T 59, Ly
L, BT Niewohner &', #EE L L UBEDOKRE
2ETHHEHHME R TRRR L BEE - OBIREMETL,
FKEBFEBEBHLLETIREI LT W LD EL,
ERMHKEEONBC I > THEES WD L2 5E
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Abstract

Maximal expiratory flow volume curve data were obtained from 34 subjects who were free
from symptoms or history of cardiorespiratory disease and who had never smoked, Forced
expiratory spirograms and maximal expiratory flow volume curve were measured in 111 persons
(34 nonsmokers and 77 smokers). Forced expiratory volume in 1 second expressed as a percen-
tage of forced vital capacity (FEV;/FVC) and maximal mid-expiratory flow (MMF) from the
forced expiratory spirogram and peak flow rate (PFR), Vso, V25, \./50/\'725, .V')S/Ht, MTC1,
MTC2, MTC3, MTC4, MTCR, MTCA, N and § from maximal expiratory flow volume curve were
determined. To select the most sensitive test for detecting abnormality in smokers, discriminant
analysis was used.

The results obtained were as follows.
1. Among smokers, FEV; /[FVC and MTC4 were highly correlated with each other as in non-
smokers.
2. Vo5 /Ht, MTC4 and FEV,;% were significantly lower and MTCR was significantly higher in
smokers (P<<0.001) than in nonsmokers.
3. MTC4 from maximal expiratory flow volume curve and FEV,% from forced expiratory
spirogram were the most sensitive test for detecting abnormality in smokers.
4. The resultant function, applied prospectively to 8 nonsmokers, 31 smokers and 9 asymp-
tomatic asthmatics, classified almost all of them correctly.



