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Relationship between Changes in Body Mass Index and

Pulmonary Function in Adults
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Background: Obesity is linked to a wide range of respiratory diseases. Several studies have shown that body
weight at baseline and weight change were related to pulmonary function. The purpose of this study was to in-
vestigate the relationship between change in body mass index (BMI) and pulmonary function in adults.
Methods: Of those aged 40-64 years at baseline who had initially visited the health promotion center at one uni-
versity-level hospital from January 2000 to December 2002, 499 (men: 309, women: 190) patients revisited the
center over a 5-year period up to December 2009 and were enrolled in the study. Subjects were classified into
4 groups- group 1: normal-normal, group 2: normal-obese, group 3: obese-normal, and group 4: obese-obese,
based on their BMI at baseline and follow-up. Forced expiratory volume in one second (FEV;), forced vital ca-
pacity (FVC) and FEV1/FVC were measured by spirometry.

Results: Change in FEV1/FVC was significantly associated with change in BMI for men in all 4 groups. Change
in FEV4/FVC was significantly different between group 1 and 3 and between group 1 and 4. Changes in FEV1,
FVC and FEV4/FVC were significantly associated with change in BMI for women in all 4 groups. Change in
FEV, was significantly different between group 3 and 4, and change in F\/C was significantly different between group

1and 3.

Conclusions: These results suggest that a change in BMI is negatively associated with change in pulmonary
function. Obesity itself can be a risk factor for pulmonary dysfunction, and a decrease in BMI through weight re-
duction could reduce pulmonary dysfunction or improve pulmonary function in adults.
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Table 1. Baseline characteristics of study subjects®

Variable Men (n=309) Women (n=190)
Age, y 46.5:8.6 47.8+8.7
Height, cm 169.4+5.9 157.7+4.8
Weight, kg 68.928.3 57.6+7.1
BMI, kg/m’ 24.0£2.5 232426
FEVi, % of pred 106.3+16.4 113.9+17.7
FVC, % of pred 101.8+13.7 108.4+15.1
FEV/FVC, % 104.3+9.1 107.7+5.1
Smoking No 141 (45.6) 185 (97.4)
Yes 168 (54.4) 5 (2.6)
Exercise No 139 (45.0) 72 (37.9)
<2/wk 106 (34.3) 74 (38.9)
>3/wk 64 (20.7) 4 (23.2)
Study group” Group 1 118 (38.2) 128 (67.4)
Group 2 55 (17.8) 19 (10.0)
Group 3 41 (13.3) 13 (6.8)
Group 4 95 (30.7) 30 (15.8)
Follow-up interval, y 7.942.1 7.6+2.0

A4 24.042.5 kg/m*0] 9]0
2= 55w, Group 38 417,

A9, At 1
kg/m ojlo

™, Group 12 128
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Abbreviations: BMI, body mass index; FEV;, forced expiratory
volume in one second; pred, predicted value; FVC, forced vital
capacity; FEVi/FVC, ratio between FEV; and FVC.

“Data are presented as mean+SD or N (%) unless otherwise indicated.
*Classified into 4 groups based on subjects’ BMI at bascline and
follow-up; Group 1: normal-normal, Group 2: normal-obese, Group
3: obese-normal, Group 4: obese-obese.

dAjolA] A Aeag Wstel whi H7)% Wkl Aol
StolH 7] 93l AJ8Yet Kruskal-Wallis test 21}, FEV//FVC
wistero] 4 1ol whet ol Aol7t gl AoE thet
STHP=0.004). A, A%, B9, &5, 2A7I% 58 2%

Table 2. Changes in body mass index and pulmonary function between baseline and follow-up in men®

Variable Baseline Follow-up Change
Age, y 46.8+8.6 54.3+8.5 7.8+2.4
Height, cm 169.4+5.9 169.4+5.8 -0.1£1.1
Weight, kg 68.9+8.3 69.8+8.1 0.9+4.1
BMI, kg/m2 24.0+2.5 24.3+2.3 0.3+1.4
FEVi, % of pred 106.3+16.4 97.9+12.7 -8.4+11.4
FVC, % of pred 101.8+13.7 86.8+11.7 -14.9+11.6
FEVI/EVC, % 104.3+9.1 85.5+6.9 -18.8+8.9

Abbreviations: BMI, body mass index; FEVi, forced expiratory volume in one second; pred, predicted value; FVC, forced vital capacity;

FEVI/FVC, ratio between FEV; and FVC.
“Data are presented as mean+SD unless otherwise indicated.

Table 3. Changes in body mass index and pulmonary function between baseline and follow-up in women®

Variable Baseline Follow-up Change
Age, y 47.8+8.7 55.148.5 7.43.0
Height, cm 157.7+4.8 157.7+4.8 0.0+1.4
Weight, kg 57.6:7.1 58.2+7.0 0.643.7
BM], kg/m2 23.242.6 23.4+2.6 0.2+1.5
FEVi, % of pred 113.9+17.7 103.1+13.4 -10.7+13.4
FVC, % of pred 108.4£15.1 90.5+11.9 -17.9+11.9
FEVI/EVC, % 107.7£5.1 87.4+6.5 -20.3+7.8

Abbreviations: BMI, body mass index; FEVy, forced expiratory volume in one second; pred, predicted value; FVC, forced vital capacity;

FEV/FVC, ratio between FEV; and FVC.
“Data are presented as mean+SD unless otherwise indicated.
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Table 4. Changes in pulmonary function in men according to study groups®

Group 1° (n=118)  Group 2° (n=55)  Group 39 (n=41) Group 4° (n=95) )id »
FEV; -6.11+£9.6 -10.3+£12.6 -7.4+12.0 -10.5+£12.0 0.070 0.008
FvC -1.9+11.4 -14.4+11.4 -12.3+12.0 -16.4+11.8 0.333 0.188
FEV,/FVC -16.6+9.5 -20.5+8.3 -20.749.5 -19.7+7.8 0.004 0.013

Abbreviations: FEV;, forced expiratory volume in one second; FVC, forced vital capacity; FEVi/FVC, ratio between FEV; and FVC.

“Data are presented as mean+SD unless otherwise indicated.

*Group 1 denotes study subjects whose BMI at bascline and follow-up were normal.

‘Group 2 denotes study subjects whose BMI at baseline was normal but obese at follow-up.
Group 3 denotes study subjects whose BMI at baseline was obese but normal at follow-up.
‘Group 4 denotes study subjects whose BMI at baseline and follow-up were obese.

'Calculated by Kruskal-Wiallis test.

$Calculated by analysis of covariance adjusted for age, height, smoking, exercise and follow-up interval.

Table 5. Changes in pulmonary function in women according to study groups®

Group 1° (n=128) Group 2° (n=19)  Group 3¢ (n=13) Group 4° (n=30) P »
FEV; -10.0£11.6 -15.6+£21.4 -1.4+154 -14.7£11.2 0.026 0.020
FvC -18.8+9.8 -15.5+18.5 -8.1+17.1 -20.1+11.1 0.028 0.023
FEV/FVC -19.00+7.2 -25.4+12.6 -21.243.7 -22.4+5.9 0.030 0.005

Abbreviations: FEV;, forced expiratory volume in one second; FVC, forced vital capacity; FEVi/FVC, ratio between FEV; and FVC.

‘Data are presented as mean+SD unless otherwise indicated.

*Group 1 denotes study subjects whose BMI at bascline and follow-up were normal.

‘Group 2 denotes study subjects whose BMI at baseline was normal but obese at follow-up.
Group 3 denotes study subjects whose BMI at baseline was obese but normal at follow-up.
‘Group 4 denotes study subjects whose BMI at baseline and follow-up were obese.

'Calculated by Kruskal-Wiallis test.

$Calculated by analysis of covariance adjusted for age, height, smoking, exercise and follow-up interval.
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