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Effect of Obesity on Atopy and
Bronchial Hyperresponsiveness in Children

Young Mee Nam, M.D., Ji Tae Kim, M.D., Kyung Won Kim, M.D., Eun Soo Kim, M.D.
Tae Won Song, M.D., Myung Hyun Sohn, M.D. and Kyu Earn Kim, M.D.

Department of Pediatrics and Institute of Allergy, College of Medicine,
Yonser University, Seoul, Korea

Purpose : The prevalence of asthma and allergic diseases is on the increase and that of
obesity is on the continuous increase all over the world. There are recent studies on the
association between asthma and obesity, which are still controversial. This study aimed at
identifying the effect of obesity on atopy and bronchial hyperresponsiveness in children.

Methods : This study was conducted with 443 subjects ranging from six to 15 years of
age, and consisted of 283 boys and 160 girls. They went through pulmonary function tests
and methacholine challenge tests with their eosinophil counts within blood, total serum IgE
levels, serum eosinophil cationic protein(ECP) levels, heights, and weights measured. After
determining body mass index(BMI), BMI percentiles were determined by using a BMI per-
centile curve based on gender and age. After the classification on the basis of the 85th,
90th, and 95th BMI percentiles, a comparison was made in frequencies of atopy, total serum
IgE, eosiniphil counts within blood, and serum ECPs as well as in frequencies of bronchial
hyperresponsiveness for the total group, the boys, and the girls, respectively.

Results : Among the groups classified by BMI percentiles, there was no significant dif-
ferences in total serum IgE, eosinophil counts within blood, and serum ECPs. There also
was no significant differences in bronchial hyperresponsiveness or pulmonary functions
among them. Effect of atopy and pulmonary function test variables on BMI did not show
any statistical significance in boys, girls or the total group.

Conclusion : There was domestically no association between obesity and atopy and bron-
chial hyperresponsiveness among children. [Pediatr Allergy Respir Dis(Korea) 2006;16:
225-2321

Key Words - Asthma, Obesity, Pulmonary function test, Body mass index
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Table 1. Clinical Characteristics of Study Groups

N(

g 3hol= F 443 o2 Folr) 283%(64
%) ool7t 1609 (36%) ©lAth. olF BTt
g, Al 1Ea2 929, 4 ATt 2997
omt}. U= 1.7 1019 eH, Het d#Ee 10
| 271€el At (Table 1)
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N W sAE, EF F IgE B ECP s&+
g Aolg molx WSkh wH7E
FEVi(forced expiratory volume in one se-
cond), FEV/FVC(forced vital capacity), FEF

(forced mid expiratory flow)ss-750% A o+ 7+

ol

Boys(n=283)

Girls(n=160) Total(n=443)

Age(yrs) 10.35%+2.79
Ht(cm)® 144.25+£15.32
Wt(kg) 41.55+14.48
BMI 66.88+£27.36
TEC(/uL)’ 412.80+353.37
IgE(U/mL)* 553.81+707.34
ECP(ug/L) 23.18+25.83
PC20(mg/mL) 4.85+5.78
FEV1(% predicted)’ 82.40+14.73
FEV1/FVC(%)" 102.40+11.32
FEF25-750(% predicted)” 82.99+22.89

9.88+2.39 10.18+2.66
140.53%£15.97 142.91£15.64
36.41+£10.22 39.69+13.32
59.62£30.10 64.27+28.56

356.74+£361.27
425.60+£564.74

392.39+356.86
507.27+£661.35

19.75+18.84 21.98+23.64
4.03+5.29 4.57+5.63
79.51+£11.06 81.36%£13.58
103.99£8.17 102.92+10.37
85.21+£23.98 83.79£23.29

‘meantSD

BMI, body mass index; TEC, total eosinophil count; ECP, eosinophil cationic protein; PCqo, provocative
concentration of methacholine to induce a 20% fall in FEV,; FVC, forced vital capacity; FEV, forced
expiratory volume in one second; FEF, forced mid expiratory flow
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Table 2. Atopy and Pulmonary Function Variables, and Bronchial Hyperresponsiveness of
Participant Groups Classified by BMI Percentile

Percentile of BMI

P-value
0-85(n=299) 85-95(n=92) 95-100(n=52)

TEC(/uL)’

Total 397.87+383.98 398.30+£305.80 353.13+£271.31 0.71

Girls 382.28+407.40 299.61+210.93 293.88+199.53 0.42

Boys 407.47+£369.67 439.68+330.53 388.67+£304.09 0.76
[gE(U/mL)"

Total 518.29+667.50 569.37+693.49 334.31+546.70 0.12

Girls 417.76+£521.79 613.47+£801.49 204.43+303.91 0.06

Boys 579.72+737.28 550.56+648.43 409.73£640.22 0.46
ECP(/uL)"

Total 21.88+23.38 20.43+19.12 25.05+£30.99 0.57

Girls 19.09+18.26 19.96+18.42 23.34+£23.21 0.70

Boys 23.58+25.92 20.61+£19.52 25.97+34.78 0.62
PC20(mg/mL)"

Total 4.31£5.28 4.98+5.98 5.28+6.82 0.57

Girls 3.271£4.19 5.59+7.06 5.71£7.07 0.16

Boys 4.86+5.72 4.73+5.56 5.04+6.86 0.98
FEV1(% predicted)”

Total 81.84+14.06 81.14+13.66 79.08+10.04 0.41

Girls 80.33£11.57 79.11£9.34 75.44+£9.51 0.21

Boys 82.75+15.33 81.95+15.03 81.1949.87 0.83
FEV1/FVC(%)"

Total 102.82+10.17 103.55+12.31 102.53+7.68 0.83

Girls 104.18+8.35 101.90+8.00 105.56£7.31 0.38

Boys 102.05+11.01 104.12+13.51 100.86+7.47 0.36
FEF25-752(% predicted)”

Total 85.09+24.27 81.69+21.44 79.494+19.94 0.18

Girls 87.20124.94 79.26+£21.06 80.61+£21.09 0.22

Boys 83.80£23.82 82.66+£21.68 78.84+19.56 0.53
‘meantSD

BMI, body mass index; TEC, total eosinophil count; ECP, eosinophil cationic protein; PCy, provocative
concentration of methacholine to induce a 20% fall in FEV,; FVC, forced vital capacity; FEV;, forced
expiratory volume in one second; FEF, forced mid expiratory flow
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Table 3. Correlation Coefficients between
BMI Percentile and Atopy or Asthma Vari-
ables

BMI(percentile)
Girls Boys Total
TEC(/uL) -0.082 0.008 -0.018
IgE(U/mL) -0.019 -0.064 -0.036
ECP(ug/L) 0.008 -0.014 0.004
PCo(mg/mL) 0.213 0.017 0.091
FEV1(% predicted) -0.111 0.011 -0.020

FEVI/FVC(%) -0.086 -0.073 -0.084
FEF25-750(% predicted) -0.120 -0.039 -0.070

BMI, body mass index; TEC, total eosinophil
count; ECP, eosinophil cationic protein; PCs, pro-
vocative concentration of methacholine to induce a
20% fall in FEVy; FVC, forced vital capacity;
FEV1, forced expiratory volume in one second;
FEF, forced mid expiratory flow
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Table 4. Correlation Coefficients between BMI Percentile and Atopy or Asthma Variables in BMI

groups
BMI(percentile)
0-85(n=299) 85-95(n=92) 95-100(n=52)

TEC(/uL) -0.054 -0.028 -0.266
IgE(U/mL) -0.010 0.080 0.118
ECP(ug/L) 0.032 0.121 -0.046
PCo0(mg/mL) 0.113 0.025 -0.227
FEV; (% predicted) 0.050 -0.004 -0.037
FEV1/FVC(%) -0.130 0.183 -0.106
FEF25-75¢(% predicted) -0.018 0.076 -0.010

BMI, body mass index; TEC, total eosinophil count; ECP, eosinophil cationic protein; PCyo, provocative
concentration of methacholine to induce a 20% fall in FEV; FVC, forced vital capacity; FEV,, forced
expiratory volume in one second; FEF, forced mid expiratory flow
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