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Association of Body Composition with the Development of Airway
Hyper-Responsiveness
Hyun Jung Jin, M D,, Kyeong-Cheol Shin, Ph D, Jin Hong Chung, Ph.D,, Kwan Ho Lee, PhD,

Department of Internal Medicine, Yeungnam University College of Medicine, Daegu, Korea

Background: The rising prevalence of asthma may be associated with the rising prevalence of obesity in developed
nations, There are several studies showing that obesity increases the risk of asthma in adults, We investigated
the association of each body composition scale and bronchial hyper-responsiveness,

Methods: This study involved a retrospective review of the existing records for 279 subjects with respiratory
symptoms, who underwent a pulmonary function test, a methacholine challenge test and a body composition test
between May 2007 and June 2009,

Results: Of the 279 subjects, 179 (64%) were female, There was a statistically significant difference in fat free mass
and in fat free mass index between the normal bronchial responsiveness group and bronchial hyper-responsiveness
group (p=0.036; p=0.000). There was no significant differences in body mass index, in fat mass and fat free mass
index in the normal bronchial responsiveness group and bronchial hyper-responsiveness group in males, However
in females, body mass index and fat free mass index were increased in the bronchial hyper-responsiveness group
(p=0.044; p=0.000). Total body water (kg), fat free mass (kg) and soft lean mass (kg) were significantly different
between the normal bronchial responsiveness group and bronchial hyper-responsiveness group (p=0.002; p=0.000;
p=0.000).

Conclusion: This study showed significant differences in fat free mass and in fat free mass index between the
normal bronchial responsiveness group and the bronchial hyper-responsiveness group. In females, BMI, soft lean
mass, and total body water showed significant differences between the normal bronchial responsiveness group
and the bronchial hyper-responsiveness group. We concluded that bronchial hyper-responsiveness was associated
with not only body mass index but also fat free mass index in female bronchial asthma.
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Table 1, Subject characteristics

Tuberculosis and Respiratory Diseases Vol 70. No. 3, Mar, 2011

Variables Male Female Total

Number, n 100 179 279
Age, yr 4308+172 53.31+12.82 4965+1532
Smoking history, n (%)

Non-smoker 39 (39%) 166 (92.73%) 205 (73.48%)

Ex-smoker 28 (28%) 7 (3.91%) 35 (13.62%)

Current smoker 33 (33%) 6 (3.35%) 39 (13.98%)
Weight, kg 69.05+10.61 57.35+85 4965+1532
Height, cm 1705+8.89 156.0+£5.67 16116+£9.27
BMI, kg/m? 23.70+30 2359+340 23.63+3.26
Fat mass, kg 183.02+1122 17 26+7 71 15.74+9 33
Fat free mass, kg 56.03:10.80 4010+6.22 45811118
FFMI, kg/m? 1924+329 1653+2.76 17.50+3.23
Soft lean mass, kg 54 82+6.48 38.26+527 44 19+9 80
Total body water, kg 45 51+6.06 3133+472 36.42+859
FEVi, % 102.07+15.42 108.64+49.72 106.28+40.93
FVC, % 99.12+1588 99.42+17 49 9931+16.84
FEV1/FVC, % 80.06+9.76 78.73+7.67 79.21+8.48
BHR, n (%)

Positive 33 (33%) 64 (35.75%) 97 (34.77%)

Negative 67 (67%) 115 (64.25%) 182 (65.23%)

Data are presented as means+SD for continuous variables or proportions for categorical variables,
BMI: body mass index; FFMI: fat free mass index; BHR: bronchial hyper-responsiveness; SD: standard deviation,

Table 2, Difference of body composition by BHR in total subjects

BHR positive BHR negative p-value
Number, n 97 182
Age, yr 50,62+15.36 4913+1532 044
Weight, kg 61.70+10.39 6146+1114 0.86
Height, cm 160.36+9.34 161.59+9.283 0.29
BMI, kg/m2 24.02+3.05 2342+334 014
Fat mass, kg 1542+7 82 1591+10.05 0.68
Fat free mass, kg~ 47 73+9.39 44 79+11 .92 0.02
FFMI, kg/m* 18.46+2 49 16.99+3 46 0.00
Soft lean mass, kg 45194854 4367+1040 0.21
Total body water, kg 37.36+7.79 3591+8.96 018

Data are presented as means+SD for continuous variables,
*p<0.05,

BMI: body mass index; FFMI: fat free mass index; BHR: bronchial hyper-responsiveness; SD: standard deviation,

§k ztolE Holx] ggith(Table 3),
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Table 3, Difference of body composition by BHR in male

BHR positive BHR negative p-value

Age, yr 43.03+17 24 4310+17 31 098
Weight, kg 69.06+9.3 69.04+11 27 0.99
Height, cm 171,03+5.68 17018747 056
BMI, kg/m? 23574270 23.79+3.16 0.69
Fat mass, kg 1220+9.15 13.42+12.16 0.61
Fat free mass, kg 56.78+10.12 5567+11.17 0.63
FFMI, kg/m? 18.47+2.10 17.19+2.17 0.79
Soft lean mass, kg 5512+557 54 68+6.93 075
Total body water, kg 46.21+502 4517+6.52 0.42

Data are presented as means+SD for continuous,

BMI: body mass index; FFMI: fat free mass index; BHR: bronchial hyper-responsiveness; SD: standard deviation,

Table 4, Difference of body composition by BHR in female

BHR positive BHR negative p-value

Age, yr 54 53+12.76 52.63+12.86 0.340
Weight, kg 57.91+8 81 57.04+8.38 0510
Height, cm 154 86+512 156.59+5 91 0.051
BMI, kg/m* 24 27+322 2321+345 0.045
Fat mass, kg 17.08+6,52 17 36+8.32 0.820
Fat free mass, kg* 4307+418 38.45+6.57 0,000
FFMI, kg/m* 18,00+1,92 1572+2 .82 0.000
Soft lean mass, kg* 4008+4.18 37.24+556 0.000
Total body water, kg* 32.81+4.20 3021+482 0.002

Data are presented as means+SD for continuous variables,
*p<0.05,

BMI: body mass index; FFMI: fat free mass index; BHR: bronchial hyper-responsiveness; SD: standard deviation,
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Table 5. Incidence of Bronchial hyper-responsiveness in
relation to body composition in male

Table 6. Incidence of bronchial hyper-responsiveness in
relation to body composition in female

No. of BHR  No, of BHR No. of BHR  No. of BHR
Group s ) p-value Group s . p-value
positive negative positive negative
Smoking history 0.094 Smoking history 0.936
Non-smoker 9 29 Non-smoker 60 106
Ex-smoker 9 19 Ex-smoker 1 6
Current smoker 14 19 Current smoker 3 3
BMI, kg/m? 0.701 BMI, kg/m?* 0.021
<185 1 0 <185 2 7
185~25 21 44 185~25 34 77
>25 11 23 >25 28 31
Fat mass, kg 0.737 Fat mass, kg 0137
<128 11 22 <254 22 34
128~235 18 34 254~369 37 60
>235 4 11 >36.9 5 21
FFMI, kg/m? 0.464 FFMI, kg/m® 0.000
<178 3 11 <155 2 53
178~20 14 26 155~181 12 21
>20 16 30 >181 50 4
BMI: body mass index; FFMI: fat free mass index; BHR: bron- *p<0.05,

chial hyper-responsiveness,
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