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Background: The aim of this study was to investigate the
prevalence of food allergy (FA) and determine its risk fac-
tors in the preschool urban children in Seoul, Korea.
Methods: A modified International Study of Asthma and
Allergies in Childhood (ISAAC) questionnaire was used to
survey 933 pre-school children from nine urban areas of
Seoul in Korea. The risk factor analysis was done by logistic
regression analysis.

Results: In preschool children, the lifetime and recent 12-
month prevalence of FA symptoms were 21.0% and 10.6%,
respectively. The lifetime prevalence of FA diagnosis was
6.1%, the prevalence of current FA (12-month symptoms
and diagnosis) was 3.3%, and the recent 12-month preva-
lence of FA treatment was 3.6%. Blood eosinophils [0] in FA
group and Non-FA group were 5.00+3.93% and 3.93+2.91%,
respectively (P=0.002). The median total Immunoglobulin E
(IgE) of FA group was 102 (interquatile [IQ] range 44.8 ~
257) IU/mL, the median total IgE of Non-FA group was

70.9 (IQ range 70.9~161) IU/mL (P=0.001). Parental FA
(adjusted odds ratio [aOR], 2.17; 95% confidence interval
[CI], 1.22~3.85), past history of AD diagnosis (aOR, 3.69;
95% CI, 2.33~5.85), eczema on doctor’s physical examina-
tion (aOR, 3.74; 95% CI, 2.16~6.47), use of antibiotics dur-
ing infancy more than 3 days (aOR, 1.72; 95% CI, 1.08 ~
2.73) were the independent risk factors for FA symptoms
within 12 months.

Conclusion: In preschool urban children in Seoul, the life-
time prevalence of FA diagnosis was 6.1%, the recent 12
month prevalence of FA treatment was 3.6%. The preva-
lences of AD and doctor examined AD in FA group were
significantly higher compared to Non-FA group. Family his-
tory, and the use of antibiotics during infancy could be the
independent risk factors for the development of FA.
(Korean J Asthma Allergy Clin Immunol 2011;31:
177-183)
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Coulter STKS (Coulter Electronics Inc., Hialeah, Flor., USA)® =
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3} 7%(grass, alder, birch, oak, Japanese hop, ragweed, mug-
wort), T30 2F(Aspergillus, Alternaria), >}E3FA 4F(egg
white, milk, peanut, soybean) (Allergopharma, Reinbek, Germany)
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Table 1. Subject characteristics

Characteristic Numeric value
Number 933
Answer on questionnaire (%) 919 (98.5%)
Age (year) 4.87+1.05
Sex (M/F) 453/480
BMI* 18.92+3.63

Parental history of allergic diseases
(history of asthma or AR or AD)
Parental history of asthma
Parental history of AR
Parental history of AD
Parental history of FA
Parental tobacco smoking
Educational degree of mother
<College graduation
>College graduation
Economic state (monthly income)
Low (<3,000,000 won)
Middle (3,000,000~ 5,000,000 won)
High (=5,000,000 won)
Eosinophil (%), mean+SD
Log total IgE (IU/mL), mean+SD
Atopy

449/916 (49.0%)

46/914 (5.0%)
403/915 (44.0%)
105/915 (11.5%)
105/914 (11.5%)
412/911 (45.2%)

240/905 (26.5%)
665/905 (73.5%)

328/890 (36.9%)
341/890 (38.3%)
221/890 (24.8%)
4174320
1.89+0.58
152/659 (23.1%)

AR = allergic rhinitis; AD = atopic dermatitis; FA = food allergy.
*BMI (body mass index)=Weight (kg)/Height® (m); TDefined as
at least 1 positive skin prick test (Allergen wheal diameter is
greater than 3 mm and histamine wheal diameter).

Table 2. Prevalence of food allergy

Number Prevalence, %

FA symptoms, ever 193/919 21.0
FA Sx, last 12 months 96/909 10.6
FA diagnosis, ever 55/908 6.1

Current FA* 30/911 3.3
Treatment of FA, last 12 months 33/908 3.6

FA = food allergy; Sx = symptom. *Current FA = diagnosis ever
plus symptoms within last 12 months.
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Table 3. The prevalence of atopic diseases in food allergy
group vs non-food allergy group

FA group*

20/186, 10.8%
56/188, 29.8%
117/188, 62.2% "
43/154, 27.9% "

Non-FA group

Asthma diagnosis
AR diagnosis

AD diagnosis
Doctor examed AD

59/721, 8.2%
166/722, 23.0%
202/722, 28.0%

59/544, 10.8%

FA = food allergy; AR = allergic rhinitis; AD = atopic dermatitis.
*Food allergy group: Food allergy symptom, ever; TP<0.001.
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Fig. 1. Blood eosinophil (%) of food allergy group* was higher
than those of non-food allergy group (5.00+£3.93% vs 3.93+2.91%,
P=0.002). FA = food allergy. *Food allergy symptom, ever.
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Fig. 2. Log total immunoglobulin E (IgE) level of food allergy
group* was higher than those of non-food allergy group (2.0440.62
IU/mL vs 1.85+£0.56 1U/m, P=0.001). FA = food allergy. *Food
allergy symptom, ever.

Z(P<0.001), EAHCZE F8HA Aol7} AU THTable 3).
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949} AME-94 W7t 2z 102 1U/mL (44.8~257), 70.9
IU/mL (70.9~ 161)$3 THP=0.001) (Fig. 1, 2).
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Table 4. Suspicious foods by questionnaire

Foods Number %
Egg 46/918 5.0
Milk 29/918 3.2
Peanut 22/918 2.4
Soybean 9/918 1.0
Wheat 9/918 1.0
Buckwheat 0/918 0

Pork 17/918 1.9
Chicken 12/918 1.3
Beef 4/918 0.4
Sesame 1/918 0.1
Crustacea 33/918 3.6
Fruits 27/918 2.9
Nuts 18/918 2.0
Vegetables 6/918 0.7
Etc* 73/918 8.0

*Mussel, chocolate, curry, yogurt, rice, chewing gum, yam.
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Table 5. Risk factors for symptom of food allergy within last 12 months in preschool children
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Risk factors

Symptom of food allergy, last 12 months (96/909, 10.6%)

OR (95% CI) P value aOR* (95% CI) P value

Demographic factors

Aging (older age) 0.88 (0.72~1.08) 0.237 0.79 (0.60~1.06) 0.122
Sex (male) 0.81 (0.53~1.23) 0.328 0.79 (0.51~1.23) 0.307
BMI 0.98 (0.93~1.04) 0.685 1.02 (0.94~1.10) 0.559
Maternal education (=college graduation) 1.04 (0.63~1.69) 0.877 1.01 (0.61~1.68) 0.956
Personal history

Past history of asthma diagnosis 1.59 (0.82~3.06) 0.160 1.35 (0.65~2.82) 0.411

Wheezing, last 12 months 1.46 (0.76~2.80) 0.253 1.50 (0.77~2.93) 0.230
Past history of AD diagnosis 3.65 (2.34~5.69) <0.001 3.69 (2.33~5.85) <0.001
Eczema on doctor’s physical exam 3.70 (217~6.31) <0.001 3.74 (216~6.47) <0.001
History of bronchiolitis before 2 years of age 1.45 (0.87~2.42) 0.150 1.25 (0.71~2.17) 0.431
Breast milk feeding =6 months 1.18 (0.72~1.92) 0.502 1.21 (0.73~1.99) 0.451
Use of antibiotics in infancy (=3 days) 1.73 (1.11~2.72) 0.015 1.72 (1.08~2.73) 0.022
Genetic factors

Parental asthma or AR or AD 1.31 (0.85~2.00) 0.211 1.12 (0.71~1.76) 0.618
Parental FA 1.99 (1.13~3.49) 0.014 217 (1.22~3.85) 0.008
Maternal FA 1.95 (0.97~3.88) 0.053 2.50 (1.18~5.26) 0.016
Paternal FA 2.32 (1.11~4.82) 0.020 2.16 (1.07~4.38) 0.031
Factors associated with pregnancy

Premature birth 0.81 (0.28~2.31) 1.000 0.93 (0.32~2.73) 0.907
Delivery (cesarean section) 1.07 (0.69~1.67) 0.750 1.07 (0.68~1.69) 0.764
Environmental factors

Environmental tobacco smoking 0.75 (0.48~1.16) 0.205 0.81 (0.52~1.27) 0.373
Current pet ownership NA NA NA NA
Dog or Cat ownership in infancy 1.92 (0.86~4.26) 0.128 1.83 (0.81~4.15) 0.145

Cat ownership in infancy 5.79 (0.95~35.10) 0.088 5.52 (0.86~35.21) 0.070
Day care attendance before 1 year old 0.89 (0.44~1.77) 0.743 0.96 (0.48~1.95) 0.930
Having older sibling 1.38 (0.89~2.12) 0.142 1.49 (0.95~2.33) 0.077
Having younger sibling 1.12 (0.72~1.75) 0.599 1.14 (0.72~1.79) 0.572
History of home remodeling 1.65 (0.65~2.00) 0.622 1.02 (0.56~1.86) 0.932
History of moving to other house 0.68 (0.43~1.08) 0.102 0.71 (0.44~1.16) 0177
History of moving to other house in infancy 1.17 (0.74~1.85) 0.478 1.17 (0.73~1.87) 0.505
Molds in house during infancy 1.49 (0.97~2.29) 0.066 1.35 (0.87~2.10) 0.179
Molds in house, last 12 months 1.24 (0.80~1.91) 0.329 1.25 (0.80~1.97) 0.313
Biomarkers

Eosinophil >4% 1.32 (0.81~2.16) 0.261 1.52 (0.90~2.55) 0.110
Eosinophil_4th quartile (>5.5%) 1.47 (0.86~2.50) 0.149 1.67 (0.96~2.92) 0.068
IgE >100 1.33 (0.79~2.23) 0.275 1.48 (0.86~2.593) 0.150
IgE_4th quartile (>187 1U/mL) 1.42 (0.81~2.50) 0.214 1.65 (0.91~2.97) 0.095

OR = odds ratio; aOR = adjusted odds ratio; BMI = body mass index; AD = atopic dermatitis; AR = allergic rhinitis; FA = food
allergy. *aOR = adjusted by Age, Sex, BMI, Parental history of food allergy and Degree of maternal education.
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