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Association of body mass index with asthma, allergy rhinitis, and atopic
dermatitis among adolescents in Incheon, South Korea
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'College of Pharmacy & Yonsei Institute of Phamaceutical Sciences, Yonsei University, Incheon; “Division of Pulmonology and Allergy, Gachon University Gil
Medical Center, Incheon, Korea

Purpose: The current study investigated the association of body mass index with asthma and allergic diseases among adolescents
in Incheon, South Korea.

Methods: The study sample included 2,140 teenagers living in Incheon. The standard questionnaires of the International Study of
Asthma and Allergies in Childhood study were used to survey the prevalence of asthma, allergic rhinitis, and atopic dermatitis. In
addition, family history of allergic diseases, height, and weight were collected via self-report.

Results: The average body mass index was higher in male adolescents with asthma (21.38 kg/m?) than in those without (20.19 kg/
m?). Body mass index of male adolescents was associated asthma and atopic dermatitis (odds ratio [OR], 1.074; 95% confidence in-
terval [Cl], 1.008-1.143; P=0.026 for asthma and OR, 1.072; 95% Cl, 0.998-1.150; P=0.056 for atopic dermatitis) after adjustment for
family history of allergic diseases, age, and school as covariates.

Conclusion: Asthma, allergic rhinitis, and atopic dermatitis are of highly prevalent in adolescents living in Incheon. Obesity may be
associated with asthma in male adolescents. (Allergy Asthma Respir Dis 2014;2:243-250)
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Table 1. Descriptive characteristics

Characteristic Value
Boys (n=767)
Age (yr) (n=762) 13.35+0.75(11-15)

Height (cm) (n=717)
Weight (kg) (n=717)
Body mass index (kg/m?) (n=705)

163.87+8.06(141-188)
54.83+12.41 (30-120)
20.31+363(12.81-38.74)

Family history of allergy (%) (n="746) 36.60+48.20
School
A middle school (n=388) 388(50.59)
B middle school (n=379) 379(49.41)
Girls (n=1,373)
Age (yr) (n=1,362) 15.36+1.56 (12—19)

Height (cm) (n=1,325)
Weight (kg) (n=1,200)
Body mass index (kg/m?) (n=1,199)

160.36+5.54 (131-184)
51.30+8.16 (22-110)
19.94+2.722 (12.82-44.44)

Family history of allergy (%) (n=1,347) 4855+50.00
School
B middle school 328(23.89)
C high school 615(44.79)
D high school 430(31.32)

Values are presented as mean + standard deviation (range) or number (%).
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Table 2. Prevalence of asthma by weight status, age, school, and family history
of allergy among adolescents by gender
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Table 3. Prevalence of allergic rhinitis by weight status, age, school, and family
history of allergy among adolescents by gender

Variable Boys Girls
Body mass index (kg/m?)
Normal 20.19+0.14 19.95+0.08
Asthma 21.38+052 19.71+0.26
t —2.640 0.895
Pvalue 0.009 0.371
Age (yr)
" 0/11(0) -
12 3/94(3.19) 4/62 (6.45)
13 36/330(10.91) 24/214(11.21)
14 33/300(11.00) 3/46 (6.52)
15 6/31(19.35) 15/248 (6.05)
16 - 42/432(9.72)
17 - 31/291(10.65)
18 - 5/40 (12.50)
19 - 0/1(0)
Xemh? 5.338 0.486
Pvalue 0.021 0.486
School
A middle school 44/386 (11.40) -
B middle school 34/375(9.07) 32/324(9.88)
C high school - 46/597 (7.71)
D high school - 47/423(11.11)
X 1.125 3573
Pvalue 0.289 0.168
Family history of allergy
No 34/473(7.19) 45/684 (6.58)
Yes 43/269(15.99) 78/639(12.21)
X 14.268 12.407
Pvalue <0.001 <0.001

Variable Boys Girls
Body mass index (kg/m?)
Normal 2031+0.18 19.84+0.10
Allergic rhinitis 2023+0.14 19.97+0.12
t 0.295 -0.848
P-value 0.768 0.397
Age (yr)
11 1/1(100) -
12 21/95(22.11) 26/62 (41.94)
13 130/320(40.63) 82/215(38.14)
14 126/291 (43.30) 18/46(39.13)
15 11/31(35.48) 105/248 (42.34)
16 - 197/426 (46.24)
17 - 138/280(49.29)
18 - 23/40(57.50)
19 - 0/1(0)
Xemh? 15.686 11.316
Pvalue 0.004 0.125
School
A middle school 163/375(43.47) -
B middle school 129/368 (35.05) 128/324(39.51)
C high school - 259/595 (43.53)
D high school - 207/410(50.49)
X 5510 9422
Pvalue 0.019 0.009
Family history of allergy
No 143/461(31.02) 237/668 (35.48)
Yes 144/264 (54.55) 346/636 (54.40)
X 38.85 47.20
Pvalue <0.001 <0.001

Values are presented as mean + standard deviation or number (%).
The null hypothesis is that the prevalence is not different among subgroups.
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Table 4. Prevalence of atopic dermatitis by weight status, age, school, and
family history of allergy among adolescents by gender

Variable Boys Girls
Body mass index (kg/m?)
Normal 2024+0.14 19.90+0.08
Atopic dermatitis 21.19+057 2042+024
t -1.888 -1.871
Pvalue 0.059 0.061
Age (yr)
" 0/1(0) -
12 6/93 (6.45) 4/62 (6.45)
13 30/326(9.20) 9/217 (4.15)
14 19/295 (6.44) 5/44(11.36)
15 3/31(9.68) 17/253 (6.72)
16 - 41/434.(9.45)
17 - 31/297 (10.44)
18 - 3/40 (7.50)
19 - 0/1(0)
Xert? 0.062 5.599
Pvalue 0.804 0.018
School
A middle school 28/384(7.29) -
B middle school 30/367 (8.17) 18/325(5.54)
C high school - 47/607 (7.74)
D high school - 47/427(11.01)
X 0.205 7.658
Pvalue 0.651 0.022
Family history of allergy
No 16/463 (3.46) 22/684(3.22)
Yes 40/268(14.93) 87/649(13.41)
X 31567 46,044
Pvalue <0.001 <0.001

Values are presented as mean + standard deviation or number (%).
The null hypothesis is the prevalence is not different among subgroups.

Table 5. Odds ratios for asthma, allergic rhinitis and atopic dermatitis by gender
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Variabi Astnma Allergic rhinitis Atopic dermatitis
ariable
No. OR (95% Cl) Pvalue No. OR (95% Cl) P-value No. OR (95% Cl) Pvalue
Boys 680 656 670
Body mass index (kg/m?) 1.074(1.008-1.143)  0.026 0.978(0.933-1.024) 0.342 1.072 (0.998-1.150) 0.056
Age (yr) 1.415(0.928-2.158)  0.107 1.189(0.857-1.848) 0.174 1.178(0.712-1.9511) 0.523
School
A middle school 1.024(0532-1.974) 0942 1.259(0.857-1.848) 0.241 0.624(0.285-1.367) 0.238
B middle school (reference) (reference) (reference)
Family history of allergy 2.253(1.375-3693)  0.001 2.669(1.925-3.700)  <0.001 4581(2514-8.346)  <0.001
No family history (reference) (reference) (reference)
Girls 1,149 1125 1,156
Body mass index (kg/m?) 0.959(0.877-1.049)  0.361 0.992 (0.946-1.041) 0.754 1.028(0.969-1.091) 0.354
Age (yr) 1.134(0.862-1.491)  0.367 1.064 (0.895-1.268) 0.489 1.163(0.869-1.556) 0.311
School
B middle school 1.812(0.733-4.474) 0197 0.989(0.556-1.759) 0970 1.369 (0.465-4.033) 0.569
D high school 1.247(0.725-2.145) 0424 1.190 (0.864-1.639) 0.286 1.242 (0.732-2.108) 0421
C high school (reference) (reference) (reference)
Family history of allergy 1.899(1.257-2.868)  0.002 2.215(1.740-2.819)  <0.001 4503(2.712-7478)  <0.001
No family history (reference) (reference) (reference)

OR, odds ratio; Cl, confidence interval.
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