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Prediction Formulas of Pulmonary Function Parameters Derived from the
Forced Expiratory Spirogram for Healthy Nonsmoking and Smoking Adults and
Effect of Smoking on Pulmonary Function Parameters

Won Kyoung Cho, M.D., Eun Ok Kim, M.D., Seung Jae Myung, M.D,,
Seung Min Kwak, M.D., Youn Suck Koh, M.D., Woo Sung Kim, M.D.,
Moo Song Lee*, M.D. and Won Dong Kim M.D.

Deaprtment of Medicine, Department of Preventive Medicine*

Asan Medical Center, College of Medicine, University of Ulsan, Seoul, Korea

Background : The past studies on prediction formulas of pulmonary function parameters in
healthy nonsmoking Korean adults have been performed in relatively small number of subjects and
the reported results were restricted on a few parameters. Also there was no systematic investigation
into the effect of smoking on pulmonary function parameters in smokers who have no respiratory
symptoms. Therefore we attempted to establish prediction formulas of pulmonary function
parameters and examined the effect of smoking on pulmonary function parameters.

Methods : We analyzed the result of parameters derived from the forced expiratory spirogram
in 1,067 nonsmoking subjects from June in 1990 to December in 1991. They consisted of 306
males and 761 females and had neither respitatory symptoms nor history of respiratory disease. We
derived prediction formulas by multiple linear regression method from their age, heights, and
weights in each sex. To examine the effect of smoking on pulmonary function parameters, we
classified 383 smoking men into three groups according to the past amount of smoking as follows
: ie. group of smokers who have smoked below 10 pack-years, 10-20 pack-years and above 20
pack-years. Regarding each group of past smoking as an independent dummy variable, we analyzed
pulmonary function parameters including nonsmoking men as a baseline by multiple linear
regression. We evaluated the smoking effect on pulmonary function parameters according to

estimated p-value.
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Result :

1) Prediction formulas for pulmonary function parameters in each sex were derived.

2) The past smoking less than 10 pack-years does not give any effect on pulmonary function

parameters. The past smoking of 10~20 pack-years showed significant negative correlation with

FEV /FVC and FEF 25~75%, and the smoking abcve 20 pack years showed negative correlation

with FEV, and FEV/FVC,

Conclusion : We have got prediction formulas of pulmonary function parameters which is driven

from forced expiratory spirogram in nonsmoking Korean adults by multiple linear regression from

age, heights and weights of subjects.

The past smoking more than 10 pack-years showed negative correlation with some pulmonary

function parameters of airflow obstruction

Key Words : Pulmonary function parameters, Smoking effect
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Table 1. Physical Characteristics of Subjects

Men Women

Non-smoker Smoker Non-smoker
(n=306) (n=383) (n=761)

Age(years) 44541027 410+ 9.1 40.4+8.8
(18~70)" (21-75) (18~75)

Height(cmm) 168.8.f 54 169.81+13.5 159.914.6
(152.4~182.9) (1549~187) (142.2~175.2)
663+ 87 6651101 55.1%£7.3
(39.9~90)  (4495-93.9) (38.1~83.8)

* Mean + SD ** ranges

Weight(kg)

D. 1A g BEs
Z=o 9igicKTable 2).

2 30t} 40thel] A

1. HIEN 84U =010 HESEHY ZHAIX|

vlgal 9 BTeloly 39S A, A Y Al
Foz Yel sl a = :m F4gn 4

% A}Z]j’f]} °4Eﬂik~ =
SHRAE, A ko] ARBAlE By, I8
2 B9jom, B3] FEV/FVC
(%)) 73-% A %1%%“—:3— Hojz) ofeka HFat
ot dxke] Ag #HoE)e4
UB/AE Ko7 kot 4%
X AREEAE S gllek
= & adrtolla] Zzlgol] ofsl %%H 1 vlgad
dake] FVC, FEV, 9] 2444 A4S Kory”,

Table 2. Age Distribution of Subjects

Age Men Women
(years) Non-smoker  Smoker Non-smoker
18 ~29 23 36 53
3039 66 127 360
4049 121 171 247
50~59 75 38 69
60~69 20 9 28
70~79 i 2 4
Total Number 306 383 761

Table 3. Prediction Formulas for Spirometric Parameters in Non-Smoking Men

Regression Coefficients

Constant Age(years) Height(cm) Weight(kg) P-value
FVC (L) -5.787(1.15)* -0.0140(0.004) 0.0641(0.007) () 0.537 0.0001
FEV, (L) -1.862(0.91) -0.0248(0.003) 0.0393(0.005) () 0.584 0.0001
FEV\//FVC(%}) 106.1(2.48) -0.2492(0.03) O] -0.1810¢(0.03) 0512 0.0001
FEFs5-75%(L/Sec) 0.799(2.08) -0.0524(0.006) 0.0450(0.013) -0.0299(0.008) 0515 0.0001
FEFzs4(L/Sec) -1.906(3.22) -0.0342(0.009) 0.0682(0.02) (-3 0.298 0.0001
FEFso%(L{Sec) 1.739(2.42) -0.0470(0.007) 0.0399(0.02) -0.0229(0.009) 0413 0.0001
FEFs4(L/Sec) -1.287(1.42) -0.0394(0.004) 0.0405(0.009) -0.0303(0.005) 0.581 0.0001
FEF(L/Sec) ) ) ) ) 0.099 0.3847

( )* : standard error of estimate (-} : no correlation

: multiple correlation coefficient
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Table 4.

Prediction Formulas for Spirometric Parameters in Non-Smoking Women

Regression Coefficients

Constant Age(years) Height(cm) Weight(kg) R P-value
FVC (L) 2859(0.62)*  -00142(0002)  00385(0.004)  00120(0.003)  0.470 0.0001
FEV, (L) -1682(0.55)  -0.02160.002)  0.0343(0.003) © 0519 0.0001
FEV//FVC(%) 107.8(1.57) -0.2597(0.02) © 02102003 0496 0.0001
FEF3s - 5(L/Sec) 1244(113)  -004640004)  0031600007)  -001530005)  0.476 0.0001
FEF2s(L/Sec) 0457(1.53)  -0.0220(0.005)  0.0455(0.009) © 0.247 0.0001
FEFso<(L/Sec) 1876(1.19)  -0.0414(0.004)  0.0246(0.007) © 0.383 00001
FEF7s(L/Sec) 0.71900.83)  -0.0339(0.003)  0.0240(0.005)  -0.02580.004) 0522 0.0001
FEF(L/Sec) -1550(147)  -0.0231(0.005)  0.0510(0.009)  001320006) 0295 0.0001

()* : standard error of estimate {-) : no correlation

Table 5. Comparison of Predicted Values from
Various Studies in Men using Mean
Age and Height of This Study

Predicted

Investigators  Prediction formula (liter) Value
(liter)

Kory (1961) VC=0.052 H -0.022A-3.60 4.19
Morris(1971) FVC=0.15 HI-0.025A -4.24 4.48
Kaudson(1976) FVC=0.065 H-0.029A -546 422
Lee (1980) VC=0.052 H-0.009A-4.16 4.26
Present study FVC=0.064 H-0014A 579 441
Kory(1961) FEV;=0.037 H-0.028A-1.59 34|
Morris(1971) FEV,=0.092 HI-0.032A-1.26 343
Knudson(1976) FEV,=0.052 H-0.027A-4.20 3.37
Present study FEV,=0.03¢ H-0025A-186  3.67

- H : Height(cm) Hi : Height(inch)
Value that were calculated by substitution

A : Age (years)

Predicted value :
into the formulas of various studies of
mean values of height, age and weight
from present study.

Morris”, Knudson S%d]] ol&l] wbgsl 247 Fje]
o7l o8l LEH TS vl F2A EdT
AHAAES] HF AER) 168.8cme} 7 44.54)]
5 ZH FAell tijlsled Tk X5 wlasl B Aok
Qloll A ezl FHA A7 Morris 9] F418 Alelslat
£ B Tl A Tzl el olgk R Kot wA
Skt edztke] 79 Table 6ofl4] 22 AFE HodFm
et

R : muliiple correlation coefficiemt

Table 6. Comparison of Predicted Values from
Various Studies in Women using Me-
an age and Height of this Study

Predicted
Investigators ~ Prediction formula (liter)  Value
(liter)
FVC=0041 H-0018A2.60

Kory (196D Eycep11 HI-024A-2.85 3.05
Momis(1971) k20,037 H0.022A-1.77 3.33
Knudson(1976)  pyeog 030 H0.0036A-140 18
Lee (1980 pvocooss 314
Present stwdy 1.5 012W-0.014A-2.86 331
Kory(1961) FEV,=0.028 H-0.021A-0.87 270
Momis(I9h ey 0080 HIOMSA-193 20
Knudson(1976) 262
Present sy FEV70027 HO0214:0.79 28

FEV,=0.034 H-0.022A-1.68
H; : Height(inch) A : Age(years)

H : Height(cm)
W Weight(kg)
Predicted value : Value that were calculated by substitution
into the formulas of various studies of
mean values of height, age and weight

from present study.

Table 7. Effect of Smoking on Pulmonary Fun-
ction Parameters according to Amount
of Past Smokimg *

<10 10~20 220
pack-year pack-year pack year
FVC 0.376 0.623 034
FEV, 0418 0.120 0.024
FEV/FVC 0.328 0.003 0.003
FEF:5 - 754, 0.778 0.029 0.053
* p - value
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Table 8. Male Non~-Smoker(n=308)

Regression Coefficients

Constant Age Height Weight R P-value
(years) (em) kg)
EVC (L) -5.787 0.0140 0.0641 ) 0.537 0.0001
FEV, (1) -1.862 -0.0248 0.0393 ) 0.584 0.0001
FEV/EVC(%) 106.1 02492 o) -0.1810 0512 0.0001
FEF:5- 755 (L{Sec) 0.799 -0.0524 0.0450 -0.0299 0.515 0.0001
FEF(L/Sec) ) - ) ) 0.099 0.3847
(-) : no correlation R : muliiple correlation coefficient
Table 9. Female Non-Smoker(n=764)
Regression Coefficients
Constant Agelyears) = Heightem)  Weight(kg) R P-value
FVC 1) -2.859 -0.0142 0.0385 0.0120 0470 0.0001
FEV, (L) -1.682 -0,0216 0.0343 (-) 0519 0.0001
FEV/FVC(%) 107.8 -0.2597 ) -0.2102 0.496 0.0001
FEFs-752(1/Sec) 1.244 -0.0464 0.0316 -0.0153 0476 0.0001
FEF(L/Sec) -1.550 -0.0231 0.0510 0.0132 0.295 0.0001

(-) : no correlation R : multiple correlation coefficient
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pack-years H]Rke] A fefo] $lola, 10~20 pack-
years¥= FEV JFVC2} FEFas~ysq 9], 20 pack-years o]4
o] ¥1& FEV,3} FEV, /FVCel] thsl) $-2J8 «jakat
IAE Bk

B2E:

D vlFd A gl B3R5 oI, 4 8
AFo2HE 2HATI|FAE o84 dAR=EAN
AAAEESY FHANNE AEshe FARRAE T

2) ¥ BF duale A48aAE Advhs 34
DBAE Y3 AEAE JRRAE Hole AL
E Jiew, B8] FEV/FVC(%)w Agdhe 407
& HolA gister] AFs} J3RAE B3ick

3) £ el A3 S Aol Roidrel
7B A4S viyd FVC o FEV. 9| 838X
7} Aeklellye] FAlell thdt BgEet 12 T8
2k

4) ARy HAR Eoll theh Fde] e

SR G Fd el vgt BRzAR 29 10
pack-year B|7He] Fod- & odgo] ol 10~20 pack-
yeare] Fod2 FEVYFVC 3 FEFs~s%, FEFasg,
FEFysq0ll thall, 20 pack-year o}4e] &<12 FEV, ¢
FEV/FVCel] thal] f-ojdt A4aaAlE B3ick

5) A2k} ofgkg B4k FEV,(FEV /height)-& @4
FdTollA Aol uhE 71N ES] Fhge] EA v
FATEL f-2l8lAl E%4cHP=0.0001)
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