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The Predicted Normal Value of Volume of Isoflow on Smokers and Nonsmokers

Jung Gook Park, M.D. and Tae Hoon Jung, M.D.

Department of Internal Medicine, College of Medicine, Kyungpook National University, Taegu, Korea

In order to establish predicted normal values of volume of iSOflOW(V{so{/), Vlso‘.] were measured in
a total 234 healthy adults, consisting of 78 male nonsmokers, 108 male smokers and 48 female
nonsmokers. The volumes of isoflow were determined through analysis of maximal expiratory flow
volume curves recorded with a mixture of 80% helium and 20% oxygen(He-O; gas) following
one(1VC) and three vital capacity(3VC) maneuver and with room air. Based upon the correlation of
the observed values of the parameters to age and physical characteristics, the following regression '
formulars for the prediction of the parameters, using age in year(A) as a variable, were obtained.

1VC method (VieoV))
Male smoker : 0.614A +2.347
Male nonsmoker : 0.370A—2.792
Female nonsmoker : 0.588A —2.459

3VC method (Viso\-ls)

Male smoker : 0.467A+1.696
Male nonsmoker : 0.288A —1.538
Female nonsmoker : 0.367A—0.114

Key Words: Volume of isoflow, Predicted normal values
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Table 1. Anthropometric Data of Subjects

No. of cases Age (yr) Height (cm) Weight (kg} BSA (m)
Male nonsmoker 78 29.5¢ 5.53 169.8 + 6.07 63.3+7.34 1.730 +0.12
(20—65) (155—179) (49-79) (1.45-1.98)
Male smoker 108 33.1 £ 10.21 169.3 + 5.34 63.5 + 6.66 1.730 £ 0,10
(20-68) (155-180) (45-82) (1.44-1.92)
Female nonsmoker 48 39,1 £11.88 157.2 £ 4.65 54.8 £ 8.79 1.537 20,12
(21-59) (144-164) {43-75) (1.32-1.79)
Values indicate mean + SD with ranges in parentheses.
g ------ Helfum
cHa o 30 i
: -:;6 0 ll N
Aldd el "Hohd #7) 5ol ek w|Aue AA S / 2450
i \
Zol ol Wb wl gl 78ell, FAA 108 2w 7 ;
A ul g dgel 25 23408 oz shdend, 4 200/
% 9 AAH 2AE Table 13 2c}, §dAE wje = |/
3% B34 5idol 4 74 (5 pack-year) ARE Aae 220 N Visol
2 3+ .
AR e 2 aAle) A 509 i Zo] sl Le — R
FAAHE Aol = A 1

gokdldd g3 2k, &
7 Eoke el g o) 9-A B slgan, =E SRR
£ AWE7 & EookA A & F Chest 3|AHA) 7§85
A718A OST-702.2 5% 7kA4 02 33] o] Ak ukE-a| 4
A &3e] 2 AhgulA AR dxo) by 2 9 FA
(el AvF7Idez 37)& A 2489,
He-0,5 o] &3 H&r|Rak34de 715 Au3gr]
24 a3 g} =bdrtA 2 80% helium} 20% 449
Ertas A% o34 A 244 18] £
o] vpAA & Fo 7| FHTAL 5% HA o2 3304
ah=a 4 ogiow (o] 3} 18] H ey & 1VCHeor
#7)) 2 g 108 0|4 o€ A7 Foll helium 80%
o} 0, 20%% He-O, E87tAE A7l 43004 A=
7\ FFA AL 38 S vhAAl & Fofl Ze
wo g RIS 38lo|4 7|E3gi ek (o]} 33]
A&y 32 3VCHow 7)),

283 ViV 2 AV 502 FoHe w4 Fig. 15}
B}, & 57 FE52 1VCH 9 3VCHe = =38 Hof
AT FAL ANErEes o8l FAF A= FH

A4 (Fig. 1) 71 HF457F oAl AolA Arigst
2 o} | &g FVCol whek W #-&2 24319t 29

o
|

>

Fig. 1. é}nalysis of air-helium flow volume curve.
VisgV: Volume of Isoflow.
AViuaxd0: Difference in Vimax50 while breathing a
helium/Q, mixture compared to the
breathing air.
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Table 2. Regression Equations for Volume of Isoffow (VisoVs ) of Male Nonsmokers by Various Variables (n=78}

Variables Regression equation r F ratio Significance
Age 0.288A + 1,538 0.5374 30.854 < 0,001
Age & weight 0.290A — 0,020W + 2,718 0.5379 15.270 < 0.001
Age & height 0.287A — 0.013H + 3,720 0.5375 15.234 < 0.001
Age, height & weight 0.291A + 0,005H — 0.022W + 1.946 0.5379 10.045 < 0.001

A Age (yrs), - W : Weight (kg), H : Height {cm),

r : Correlation coefficient.

Table 3. Regression Equation for Male Nonsmokers of Volume of Isoflow (VisoV) and AVmax50 {n=78)

Regression equation r F ratio Significance
VisoV, 0374A+ 2.792 0.5963 41,933 < 0.001
VisoVs 0.288A + 1.538 0.5374 30.854 < 0.001
AVmax50, 0.578A + 24.013 0.2053 3.343 < 0.071
AVmax50s 0.904A + 42,785 0.2476 4.962 < 0,029

A = Age {yrs}, r: Correlation coefficient,

Table 4. Regression Equation for Male Smokers of Volume of lsoflow (ViseV) and AVmax50 (n=108)

Regression equation r ' F ratio Significance
VisoV, 0.614A— 2.347 0.7078 106.396 < 0.001
VisoVs 0.467A — 1.696 0.6608 82,146 < 0.001
AVmax50; —0.468A + 55.405 0.2329 6.081 <0.015
AVmax50s ~0.654A + 89,124 0.2241 5.606 < 0.020

A : Age {yrs}, r: Correlation coefficient.
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Table 5. Regression Equation for Female Nonsmokers of Volume of Isoflow (VisoV) and AVmax50 (n=48)

Regression equation. r F ratio Significance
VisoV, 0.588A— 2.459 0.6876 41.250 < 0.001
VisoVs 0.367A— 0,114 0.5982 25.630 < 0.001
AVmax50, —0.097A + 35.299 0.0700 0.227 < 0,636
AVmax50s —0.125A + 66.209 . 0.0594 0.163 <0.688

A : Age (yrs), r: Correlation coefficient.
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Fig. 2. Correlation between volume of isoflow (ViVs) and age.
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Table 6. Regression Equations for Volume of Isoflow in Male Nonsmokers by Various Investigators

Authors Yesr No. Age {yrs) Regression equation SEE r
Dosman et al.** 1975 66 17 -60 0.291A + 4,917 6.88 0.40

_Gelb et al,?» 1975 43 42 £ 13.7 0.450A + 4,69 5.27 0.70
Lam et al.?? 1981 78 38+13.5 ~22,3 + 1.940A — 0.019A% 10.18 0.28
Present authors 1991 78 36114 0.288A + 1,538 5.79 0.54
A : Age (yrs), SEE : Standard error of estimate, r : Correlation coefficient.
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Fig. 4. Correlation between volume of isoflow (V;s,,‘.l) and age in male
nonsmokers by various authors.
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Table 7’, Regression Equation for Volume of Isofiow in Male Smokers by Various Investigators

Authors Year No. Age Regression equation SEE r
Dosman et al. ?* 1975 48 24 — 67 0.861A — 3.079 11.30 0.65
Present author 1991 108 20 — 68 0.467A — 1.696 5.42 0.661

A : Age {years), SEE :standard error of estimate,
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