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COCOA since 2007 (N=3004, birth = 2846) 
(

Hypothesis: Development of allergic disease originates from altered immune 
response to various environmental exposure during a critical period
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Aim 1: To investigate the perinatal risk factors and the critical time for 
the development of allergic disease
Aim 2: To investigate the gene-environment interaction for the development 
and natural course of allergic diseases
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TABLE 2. Association between cord-blood 25(OH)D concentrations or the 17q12-21 variant genotypes and respiratory-tract infections, lower 
respiratory-tract infections, and bronchiolitis within the first year of age, as determined by binary logistic regression model analysis†

Variables N (%) RTIs N (%) LRTIs N (%) Bronchiolitis
Yes No % aOR* (95% CI) Yes No % aOR* (95% CI) Yes No % aOR* (95% CI)

CB 25(OH)D
20 ng/mL 76 64 (54.29) 1 14 124 (10.14) 1 11 126 (8.03) 1

< 20 ng/mL 189 88 (68.23) 2.01 (1.29 3.13) 56 210 (21.05) 2.37 (1.23 4.60) 42 224 (15.79) 2.02 (0.97 4.21)
P value 0.002 0.0104 0.0597

25(OH)D at 1yr
210 126 (62.50) 1 62 265 (18.96) 1 48 278 (14.72) 1

< 20 ng/mL 55 26 (67.90) 1.34 (0.79 2.27) 8 69 (10.39) 0.50 (0.23 1.12) 5 72 (6.49) 0.41 (0.15 1.08)
P value 0.2781 0.0936 0.0712

17q12-21 variant 
genotypes

GG 146 76 (65.77) 1 42 175 (19.35) 1 31 186 (14.29) 1
GA 90 66 (57.69) 0.72 (0.46 1.11) 22 131 (14.38) 0.63 (0.35 1.13) 18 134 (2.00) 0.72 (0.38 1.38)
AA 18 9 (66.67) 1.11 (0.47 2.63) 4 19 (17.39) 0.83 (0.25 2.76) 3 20 (13.04) 0.89 (0.23 3.42)

P value 0.4374 0.2175 0.4381
aOR: adjusted by maternal age, maternal education, maternal BMI, parental history of allergic disease, sex, gestational age, season of birth, multivitamin 
use

• 25(OH)D concentrations at birth (Cord-blood)
are more important than those at 1 year of age.
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aOR* 95% CI p value

PM2.5 T1 1.00

PM2.5 T2 1.29 0.73 2.27 0.38

PM2.5 T3 1.84 1.04 3.26 0.04

aOR+ 95% CI p value

PM2.5 T1 1.00

PM2.5 T2 1.38 0.79 2.40 0.26

PM2.5 T3 2.10 1.18 3.74 0.01

aOR# 95% CI p value

PM2.5 T1 1.00

PM2.5 T2 1.52 0.85 2.73 0.16

PM2.5 T3 2.14 1.18 3.88 0.01
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10th Anniversary day for COCOA: 2018


