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=Abstract=

The Effect of Body Mass Index, Fat Percentage, and

Fat-free Mass Index on Pulmonary Function Test
_With Particular Reference to Parameters Derived
from Forced Expiratory Volume Curve-
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Background : Sex specific cross sectional reference values for the lung function indices usually employ a
linear model with a term for age and height. The purpose of this study was to determine the effects of the
hody mass index (BMD), the fat percentage of the body mass and the fat-free mass index (FFMI) on the
forced expiratory volume curve.

Method : Between January 2000 and December 2001, a total of 300 subjects, 150 men and 150 women
(mean age @ 45113 years), with a normal lung function were enrolled in the study sample. This study
measured the FEVi, FVC and FEFs 7 from the forced expiratory volume curve by a spirometer and
the body composition by a bicelectrical impedance method in all subjects. Multiple regression analysis
was used in order to examine the effects of the body composition on the parameters derived from the

forced expiratory volume curve.
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—— The effect of body mass index, fat percentage, and fat-free mass index on pulmonary function test —

Result : After adjusting for age, the BMI and Fat percentage improved the descriptions of the FVC
(p<0.05, r*=0.491) and FEV: (p<0.05, r*=0.654) in women. In contrast, the FFMI contributed significantly
to the FVC (p<0.05, r*=0.432) and FEV; (p<0.06, r’=0567) in men. The FEF»% 79 correlated with the fat

percentage in women (p<0.05, r*=0.337).

Conclusion : These results suggest that the BMI, the fat percentage and the FFMI are significant
determinants of the forced expiratory volume curve. The pulmonary function test, when considering the

BMI, the fat percentage and the FFMI, might be useful in clinical applications.
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Table 1. Characteristics of the study group

Male(n=150) Female(n=150)
Age, years 453 £ 129 454 £ 133
Height, cm 169.3 + 6.3 1563 = 59
Body weight, kg 630 £ 81 571 £ 6.1
BMI, kg/m’ 240 t 25 B7 + 28
Fat percentage, % 216 = 47 303 = 54
FFM, kg 534 = 56 399 = 35
FFMI, kg/m’ 186 + 34 163 = 11
FVC, L 43 £ 07 30 £ 05
FEV,, L 37 £ 06 26 £ 05
FEFuxs-73%, L/sec 43 £ 12 31 £ 08

BMI : body mass index, FFM : fat free mass,

FFMI : fat-free mass index.

Table 2. Inter-correlations between the principal reference vanables

F M Age Height BMI Fat % FFMI
Age, years -0542" 0.206" 0.376" 0.153
Height, m -0615" -0.131 -0.285" 0013
BMI, kg/m’ 0571 -0500 0.823" 0699
Fat%, % 0500 -0.500" ~0457" 0236"
FFMI, kg/m’ 039%™ -0.219" 0.722" 0.239”

F : female, M : male, BMI : body mass index, Fat% : fat percentage,

FFMI : fat-free mass index.

“Correlation is significant at the 0.01 level (2-tailed).
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Fig. 1. Correlation between the FVC and body composition.
A. FVC was negatively associated with the fat percentage in men and women.
B. FVC was positively associated with the FFMI in men and women.
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Fig. 2. Correlation between the FEV; and body composition
A. FEV| was negatively associated with the fat percentage in men and women.
B. FEV: was positively associated with the FFMI in men and women.
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Table 3. Results of multiple regression analysis for the PFT including BMI, Fat% and FFMI in male

BMI

Fat% FFMI

b SE p-value b

SE p-value b SE p-value

FVC 2.08E-02 0013 0.25%6
FEV, 6.090E-03 0015 0676
FEFz s -0.80E-04 0034 0.980

-1.7E-02
-1.8E-02
-2.0E-02

0.010 0.084 0.100 0.033 0.002
0.008 0028 6.096E-02 0026 0.021
0.019 0300 3343E-02 0063 0597

BMI : body mass index, Fat% : fat percentage, FFMI : fat-free mass index.

b : beta, SE : standard error.

Table 4. Results of multiple regression analysis for the PFT including BMI, Fat% and FFMI

in female
BMI Fat% FFMI
b SE p-value b SE p-value b SE p-value
FVC -050E-02 0015 0001  -37E-02 0007 0000 23%RE-02 0032 0.462
FEV, -40E-02 00l 0000 -31E-02 0006 0000 2560E-02 0023 0.273
FEFx 79 -19E-02 004 0413  -24E-02 0011 003 6I01E-02 004 0.264

BMI : body mass index, Fat% : fat percentage, FFMI: fat-free mass index.

b : beta, SE : standard error.

Table 5. The FVC and FEV, equation formula including the BM], Fat% and the FFMI(p<0.05)

2

Sex FVC & FEV: equation formula r

Male FVC=4.323 - 0033 Age + 0.1 FFMI 0.432
FEV,=4509 - 0035 Age - 0018 Fat% + 0.061 FFMI 0567

Female FV(=4625 - 0019 Age - 0037 Fat% 0.491
FEV=4085 - 0021 Age - 0.031 Fat% 0.654
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