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ABSTRACT

Purpose: This study examined the prevalence of food allergies and allergenic factors in a selected sample of children living
in Seoul, Korea, along with their dietary habits, environmental factors, and diseases as risk factors for food allergy. The results
of this study will provide basic data for addressing food allergies. Methods: We selected 3,004 pre—school and school—age
children, aged 0~12, in the 25 districts of Seoul as the study sample. Structured self-report questionnaires were
administered over a two—month period in July—August 2018, and the children’s parents recorded the answers on their
children’s behalf, The research tools in this study included the Korean version of the questionnaire from the International Study
of Asthma and Allergies in Childhood (ISAAC). Results: The physician—diagnosed prevalence rate of food allergies was 14,2%,
while 20.4% of the children experienced allergic symptoms at least once and 17.4% reported symptoms within the previous
12 months, The children’s symptoms included skin problems (88.1%), gastrointestinal issues (19.2%), oral issues (16.7%),
respiratory issues (12,7%), and systemic issues (1.3%). The causes of allergies included eggs, peaches, milk, peanuts, and
shrimps, The factors influencing the experience of food allergies were the consumption of cereal (aOR, 1.52; 95% Cl, 1,09 ~
2.10; p=0.013), potatoes (aOR, 1,88; 95% Cl, 1.33 ~ 2.65; p { 0.001), and fast food (aOR, 1,73; 95% Cl, 1.10 ~2,72; p=0,017),
Having food allergy symptoms was associated with a higher risk of experiencing asthma (aOR, 4.22 95% Cl, 3.10 ~5.76; p
{0.001), allergic rhinitis (aOR, 2.53; 95% Cl, 2.03 ~ 3.15; p {(0.001), and atopic dermatitis symptoms (aOR, 3.56; 95% Cl, 2.88
~ 4.40; p (0,001). Conclusion: Episodes of food allergies warrant examining regular food consumption and placing dietary
restrictions through early diagnosis as these episodes may imply the presence of other allergies. Our findings offer basic
insights into the patterns, prevalence and symptoms of children’s food allergies in Seoul, and our findings will contribute to
identifying effective interventions for food allergies.
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Table 1. General characteristics of the study subjects
Variables fotal FA Non-FA p-value
(n = 3,004) n=612) (n=2,392)
Gender
Male 1,478 (49.2)" 314 (51.3) 1,164 (48.7) 0.243
Female 1,526 (50.8) 298 (48.7) 1,228 (51.3)
Age (yrs)
0~6 1,562 (52.0) 302 (49.3) 1,260 (52.7) 0.141
7~12 1,442 (48.0) 310 (50.7) 1,132 (47.3)
Monthly income (10,000 won)
<200 181 (6.0) 29 (4.7) 152 (6.4) 0.031
200 ~ 399 409 (13.6) 67 (10.9) 342 (14.3)
>400 2,414 (80.4) 516 (84.34) 1,898 (79.3)
Birth weight
>2.5 kg 2,789 (92.8) 573 (93.6) 2,216 (92.6) 0.430
<25 kg 215 (7.2) 39 (6.4) 176 (7.4)
Type of delivery
Normal vaginal delivery 2,024 (67.4) 424 (69.3) 1,600 (66.9) 0.260
Caesarean section 980 (32.6) 188 (30.7) 792 (33.1)
Breastfeeding
Breastfeeding 829 (27.5) 170 (27.8) 659 (27.6) 0.093
Mixture 1,831 (61.0) 387 (63.2) 1,444 (60.4)
Powdered milk 344 (11.5) 55 (9.0) 289 (12.10)
Family history of allergic disease
No 2,140 (71.2) 310 (50.7) 1,830 (76.5) <0.001
Yes 864 (28.8) 302 (49.3) 562 (23.5)
Antfibiotics use within 12 months of birth
No 1,688 (56.2) 248 (40.5) 1,440 (60.2) < 0.001
Yes 1,316 (43.8) 364 (59.5) 952 (39.8)
NSAIDs use within the last 12 months
No 997 (33.2) 130 (21.2) 867 (36.2) < 0.001
Yes 2,007 (66.8) 482 (78.8) 1,525 (63.8)
1) n (%)

FA, food allergy symptoms; Non-FA, non-food allergy symptom; NSAIDs, Nonsteroidal anti-inflammatory drugs
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Table 2. Characteristics of children with food allergy symptoms

(n=612)
Variables n (%)
Age at onset
0~2 232 (37.9)
3~5 237 (38.7)
6~7 97 (15.8)
8~9 34 (5.6)
10~12 12 (2.0)
Exposure route
Cral 559 (91.3)
Skin 40 (6.6)
Inhale 13 (2.1)
Time to onset
Less than 30 minutes 152 (24.8)
More than 30 minutes less than 2 hours 315 (51.5)
After 2 hours 145 (23.7)
Experience in food allergy testing
Yes 361 (59.0)
No 251 (41.0)
Symptoms of food allergy’
Skin 547 (88.1)
Respiratory 79 (12.7)
Gastrointestinal 119 (19.2)
Oral 104 (16.7)
Systemic 8 (1.3)
Suspected food"
Eggs 159 (25.6)
Milk 95 (15.3)
Buckwheat 29 (4.7)
Peanut/nuts 90 (14.5)
Soybean 46 (7.4)
Wheat 33 (6.3)
Mackerel 50 (8.1)
Crab 62 (10.0)
Pork 27 (4.3)
Peach 123 (19.8)
Tomato 40 (6.4)
Shrimp 87 (14.0)
Arificial additives 76 (12.2)
Walnut 34 (5.5)
Chicken 12 (1.9)
Beef 19 (3.1)
Sauid 22 (3.5)
Clam 67 (10.8)
Others 80 (12.9)
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Table 3. Adjusted analysis of association between dietary habits and food allergy symptoms

Variables OR (95% Cl) p-value aOR (95% CI) p-value

Meat

1 ~ 2/week 0.98 (0.72 ~ 1.34) 0.910 1.02 (0.74 ~1.41) 0.900

> 3/week 1.23 (0.88 ~1.73) 0.225 1.17 (0.82 ~ 1.67) 0.385
Seafood

1 ~ 2/week 0.81 (0.65 ~1.02) 0.071 0.84 (0.67 ~ 1.06) 0.153

> 3/week 0.97 (0.70 ~ 1.35) 0.866 1.03 (0.73 ~ 1.45) 0.885
Fruit

1 ~ 2/week 0.98 (0.66 ~ 1.46) 0.921 0.96 (0.64 ~ 1.44) 0.835

> 3/week 1.18 (0.78 ~ 1.78) 0.444 1.17 (0.76 ~ 1.79) 0.473
Vegetables

1 ~ 2/week 1.13 (0.77 ~ 1.65) 0.534 1.11 (0.75 ~ 1.64) 0.606

> 3/week 1.54 (1.03 ~ 2.29) 0.034 1.44 (0.96 ~2.17) 0.082
Pulses

1 ~ 2/week 0.81 (0.63 ~ 1.04) 0.101 0.79 (0.61 ~1.02) 0.073

> 3/week 1.11 (0.82 ~ 1.49) 0.506 1.13 (0.83 ~ 1.54) 0.423
Cereal

1 ~ 2/week 1.26 (0.96 ~ 1.66) 0.093 1.18 (0.89 ~ 1.56) 0.259

> 3/week 1.63 (1.19 ~ 2.23) 0.003 1.52 (1.09 ~ 2.10) 0.013
Rice

1 ~ 2/week 1.21 (0.69 ~ 2.12) 0.498 1.11 (0.62 ~ 1.98) 0.724

> 3/week 1.21 (0.71 ~ 2.06) 0.480 1.08 (0.62 ~ 1.86) 0.795
Butter, Magarine

1 ~ 2/week 1.58 (1.24 ~2.02) < 0.001 1.65 (1.28 ~2.13) < 0.001

> 3/week 1.27 (0.76 ~ 2.10) 0.361 1.39 (0.82 ~2.37) 0.219
Nuts

1 ~ 2/week 0.90 (0.72 ~ 1.13) 0.356 0.95 (0.75 ~ 1.20) 0.678

> 3/week 0.74 (0.52 ~ 1.04) 0.078 0.69 (0.48 ~0.99) 0.046
Potatoes

1 ~ 2/week 1.08 (0.86 ~ 1.35) 0.506 1.14 (0.90 ~ 1.44) 0.278

> 3/week 1.69 (1.22 ~ 2.34) 0.002 1.88 (1.33 ~ 2.65) < 0.001
Milk

1 ~ 2/week 0.76 (0.53 ~ 1.08) 0.126 0.78 (0.54 ~1.14) 0.198

> 3/week 0.66 (0.47 ~0.94) 0.022 0.65 (0.45 ~0.94) 0.023
EQgs

1 ~ 2/week 0.41 (0.30 ~ 0.57) < 0.001 0.44 (0.31 ~0.61) < 0.001

> 3/week 0.27 (0.19 ~0.37) < 0.001 0.27 (0.19 ~ 0.39) < 0.001
Fast food/burgers

1 ~ 2/week 1.23 (0.97 ~ 1.5¢) 0.091 1.18 (0.92 ~1.52) 0.189

> 3/week 1.62 (1.05 ~ 2.48) 0.028 1.73 (1.10 ~ 2.72) 0.017

FA, food allergy; OR, odds ratio; aOR, adjusted odds ratfio

Adjusted by gender, age, family history, birth weight, types of delivery and breastfeeding

p-value from logistic regression

The question is "In the past 12 months, how often, on average, did your child eat or drink the following?”

< 1/week, Never or occasionally, reference
1 ~ 2/week, Once or twice
> 3/week, Three or more times a week
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Table 4. Risk factors for food allergy symptoms among children in Seoul

Variables OR (95% ClI) p-value AOR (95% Cl) p-value
Gender (female) 0.90 (0.75 ~1.07) 0.243 0.96 (0.79 ~1.18) 0.717
Age (7~12) 1.14 (0.96 ~ 1.36) 0.141 1.24 (1.01 ~1.52) 0.036
Bith weight < 2.5 kg 0.86 (0.60 ~ 1.23) 0.399 0.94 (0.61 ~1.42) 0.755
Caoesarean section 0.90 (0.74 ~ 1.09) 0.260 0.96 (0.77 ~1.19) 0.719
Breastfeeding 1.01 (0.83 ~1.23) 0.911 1.13 (0.90 ~ 1.42) 0.293
Family history of allergic disease 3.17 (2.64 ~ 3.81) < 0.001 1.81 (1.47 ~2.23) < 0.001
Antibiotics use within 12 months of birth 2.22 (1.85 ~ 2.66) < 0.001 1.29 (1.03 ~ 1.61) 0.026
NSAIDs use within the last 12 months 2.11 (1.71 ~ 2.60) < 0.001 1.20 (0.92 ~ 1.55) 0.177
Asthma diagnosis ever 511 (4.15 ~ 6.28) < 0.001 4,22 (3.10 ~ 5.76) < 0.001
AR diagnosis ever 6.80 (5.56 ~8.31) < 0.001 2.53 (2.03 ~ 3.15) < 0.001
AD diagnosis ever 4.61 (3.71 ~5.74) < 0.001 3.56 (2.88 ~ 4.40) < 0.001

FA, food allergy; Non-FA, non-food allergy; NSAIDs, Nonsteroidal anti-inflaonmatory drugs; AR, Allergic rhinitis; AD, Atopic dermdtitis; OR,

odds ratio; aOR, adjusted odds ratio

Adjusted by gender, age, family history, birth weight, types of delivery and breastfeeding

p-value from logistic regression
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AFLEY] S0 A oAl 48 Ffere] B & B4 S B A= Aashs A3 BA
5430l 87.9%% 7H WAL [27] 2015 A& 9 A th AF Sl S W S Adshs St A
71N 7oA BalE AFAHar] ofg] S44L AL M = o, F 33 o)y s AlEe AdFsH
EEEM AL, WY sog FARE Aol U = 3 deElEY] S48 A o2 A9 o EaL
BT [28]. AEUEETE AET ofbs ] A EeR 139 vt s AFHEHA] S ol Y fEETH Y =
= 9 %%0 L T ATAFRIE, 2F ol the RoRR N 4= ok AR AFUHET] T4
ATk 2011 A o}y - A Qhyetule] 25 & AT obs Y i i Ao AR (14.5%), %
233785 o= AFIT AFLEEY] F8E AR f 9 AT (153%), 3R (25.6%) Sl T el
A5 FEAEeR U Y, ButE, A AL S E O FEAFES gl AdEoR 5 33 ol i AES
7FE &olQMAL [29], 2012 =Y BV obs - Fa AFShe R Y AES AlRste] ol=gt Ayt
WS o2 AFdEar] e USRS 2ARE =EES AolHtal AR AAR £ 2 wAHEA
Ao 2539 A I, f, 250l 93 & 3 23k, AFLEEVE SRlolE A o] FF st
O 2 A Aolsiy o FRAES HSR e B A g2 2ET dRe o 9 fAERY AFHE A
AT} [30]. 20159 that= StEAbS S8 S AEdE she ARl Uk
27] F8 9l o AEeRE BT, IR, S WY 2011 of=T]u R Ffrote] AE AAF AlRtel gt
Solsler [31] | AFE 5% SAIF AEYEE AHxAl A3 AwRose] S5 A obselA Xﬂfﬂo}
715 Adeh A3 53 A9 AFeR o, W W, & =R 3 AL 3R, S 93, A%R 59 <=old
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