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Purpose: There are many reports that the prevalence of food allergy (FA) is globally increasing. We investigated the change in FA
prevalence since the last 20 years in elementary school children, in Seoul, Korea.

Methods: A modified International Study of Asthma and Allergies in Childhood questionnaire survey was done to elementary
school children in Seoul, Korea in 1995, 2000, 2005, 2008, and 2012. The numbers of subjects included in the analysis were 7,963,
7,971,7,131,3,975, and 3,307, respectively. Blood and skin prick tests were done in 2008 and 2012.

Results: The prevalence rates of FA diagnosis ever were 4.6% (95% confidence interval [Cl], 4.1-5.1), 5.2% (95% Cl, 4.7-5.7), 6.4%
(95% Cl, 5.9-7.0), 5.5% (95% Cl, 4.8-6.3), and 6.6% (95% Cl, 5.8-7.6) in 1995, 2000, 2005, 2008, and 2012, respectively (P-value for
trend <0.001). Asthma (adjusted odds ratio [aOR], 2.209; 95% Cl, 1.589-3.072), allergic rhinitis (aOR, 1.874; 95% Cl, 1.473-2.384), and
atopic dermatitis (@OR, 4.288; 95% Cl, 3.340-5.506) were associated with FA diagnosis. Parental allergic disease history (aOR, 2.191;
95% Cl, 1.666-2.881), antibiotics use in infancy (@OR, 1.484; 95% Cl, 1.170-1.883), and house mold exposure in infancy (@OR, 1.540;
95% Cl, 1.172-2.024) were risk factors for FA diagnosis. Sensitization to inhalant allergens (@OR, 1.867; 95% Cl, 1.091-3.194) and in-
creased serum total IgE (aOR, 2.014; 95% Cl, 1.081-3.752) were associated with FA diagnosis.

Conclusion: The prevalence of FA diagnosis is likely to be increasing since the last 20 years in Seoul. Antibiotics use in infancy and
house mold exposure in infancy were risk factors for FA diagnosis. (Allergy Asthma Respir Dis 2016:4:276-283)
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Table 1. Characteristics of the subjects

KimYH, etal. » The change in food allergy prevalence

Characteristic 1995 (n=7,963) 2000 (n=7971) 2005 (n=7,131) 2008 (n=3,975) 2012 (n=3,307)
Age (yr) 9.08+1.77 9.16+1.78 9.34+1.73 8.94+1.74 8.95+1.78
Male sex 4,072 (51.1) 4,109 (51.6) 3,692 (51.8) 2,109 (53.1) 1,702 (515)
Body mass index (kg/m?) 17.47+2.89 17.89+2.92 18.05+3.04 17.86+3.05 18.00+3.20
Education level of mother

Below elementary school graduation NA 103/7,883(1.3) 54/6,937 (0.8) 13/3,402 (0.4) 5/3.215(0.2)

Below high school graduation NA 3,963/7,883 (50.3) 2,709/6,937 (39.1) 1,408/3,402 (41.4) 1,132/3,215(35.2)

Over university graduation NA 3,817/7,883 (48.4) 4,174/6,937 (60.2) 1,981/3,402 (58.2) 2,078/3,215 (64.6)
Environmental tobacco smoke 3,349/7,914 (42.3) 5,145/7,845 (65.6) 2,969/5,922 (49.9) 1,475/3,823(38.6) 1,071/3,228(33.2)
Asthma diagnosis 680/7,843(8.7) 74177109 (9.4) 537/7,041(7.6) 313/3,753(8.3) 268/3,279(8.2)
Allergic rhinitis diagnosis 1,298/7,781(16.7) 1,730/7,860 (22.0) 1,869/7,032 (26.6) 1,298/3,639(35.7) 1,475/3,256 (45.3)
Atopic dermatitis diagnosis 1,546/7,841(19.7) 2,160/7,851(27.5) 2,091/7,039(29.7) 1,226/3,823(32.1) 1,098/3,277 (33.5)
Parental allergic disease NA 2,757/17,460 (37.0) NA 360/2.453(14.7) 1,463/2,896 (50.5)
Inhalant allergen sensitization NA NA NA 473/3,975(11.9) 464/3,307 (14.0)
Food allergen sensitization NA NA NA 11/3,975(0.3) 7/3,307(0.2)
Serum eosinophil (%) NA NA NA 360+257 322£235
Total IgE (IU/L) NA NA NA 148.85+298.77 194.90+328.00

Values are presented as mean + standard deviation or number (%).
NA, not available.

231 2012 8.2%, 45.3%, 33.5%3A Tk F-1L.o] L 27| At 3AH
o] Q= 749+ 20001 37.0%, 20084 14.7%, 20129 50.5%3A T}
20081 T 72 H18-2 119%, A1ETY 22 v18-2 0.3%
A1, 201240 FUTH 712 18- 14.0%, HEFY T vl
0.2%34T}. 2008 Haf YN SAL B-8-2-3.60% £ 2.57%,
o % IgE S°A]+= 148.85 £ 298.77 IU/LSI AL, 2012 Hof W2l
BA B8 3.22% £ 2.35%, Wt & IgE A= 194.90 +

328.00 IU/LITH(Table 1).
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Fig. 1. The change of food allergy prevalence by year. FA, food allergy.

o} A2 A 0 2 AFshH= 2241 S HYtH(P-value for trend < 0.05)
(Table 3).
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Table 2. Prevalence of food allergy by year with 95% confidence interval

Allergy Asthma Respir Dis AARD

Food allergy 1995 (n=7,963) 2000 (n=7,971) 2005(n=7,131) 2008 (n=3,975) 2012 (n=3,307) P-value for trend
FA symptom ever 13.1(12.3-13.9) 95(88-102) 12.0(11.2-12.8) 11.2(102-12.3) 14.4(132-15.7) 0.143
FA 12 months symptom 77(711-83) 59(5.4-6.4) 76(7.0-82) 74(66-83) 5.7(49-65) 0.115
FA diagnosis ever 46(41-51) 52(47-57) 6.4(5.9-7.0) 55(4.8-6.3) 6.6(5.8-7.6) <0.001
FA 12 months treatment 29(25-33) 2.7(2.3-3.0) 28(24-32) 24(20-30) NA 0.297
Values are presented as percent (95% confidence interval).
FA, food allergy; NA, not available.
Table 3. Prevalence of FA diagnosis ever by age
Age (yr) 1995 (n=7,963) 2000 (n=7,971) 2005(n=7,131) 2008 (n=3,975) 2012 (n=3,307) P-value for trend
6 34(21-52) 38(22-6.0) 6.6(3.8-107) 6.7(4.3-99) 82(54-117) <0.001
7 56(4.4-7.1) 38(28-5.0) 7.0(55-87) 7.1(5.3-94) 74(52-100) 0.008
8 48(37-6.1) 5.2(4.1-6.5) 6.4(5.1-8.0) 46(3.1-6.6) 6.6(4.6-9.1) 0.153
9 45(34-57) 6.4(5.1-79) 6.9(5.5-8.4) 58(4.2-79) 59(4.1-83) 0.086
10 42(31-54) 57(47-1.1) 5.9(4.6-7.4) 47(32-65) 74(53-99) 0.027
11 40(30-52) 47(36-6.1) 6.4(5.1-79) 48(3.3-638) 49(3.3-7.0) 0.116
12 5.7 (4.1-7.6) 5.9(45-7.6) 5.7 (4.3-74) 5.7(26-86) 7.2(41-118) 0.762

Values are presented as percent (35% confidence interval).

FA, food allergy.

Table 4. The risk factors for food allergy

Variable

a0R™ (95% Cl)

FA diagnosis ever

FA symptom within
12 months

Age
Sex
Body mass index

Education level of mother

Prematurity

Environmental tobacco

smoke

Asthma diagnosis ever

AR diagnosis ever
AD diagnosis ever

Parental allergic disease
Parental asthma history

Parental AR history
Parental AD history
Cesarean section

Breast milk feeding

Antibiotics use in infancy
Moving to new house
House fungus in infancy

Pet within 12 months

0.949(0.884-1.019)
0.833(0.656-1.058)
0.989(0.949-1.032)
1.218(0.950-1.561)
1.196 (0.746-1.918)
1.121(0.879-1.431)

2.209(1.583-3.072)
1.874(1.473-2.384)
4.288(3.340-5.506)
2.191(1.666-2.881)
1.735(1.324-2.273)
1.713(1.313-2.236)
1.715(1.124-2.618)
0.992 (0.758-1.298)
1.219(0.951-1.563)
1.484(1.170-1.883)
0.975(0.762-1.247)
1.540(1.172-2.024)
0.860(0.582-1.270)

0.933(0.870-1.001)
0.909(0.719-1.151)
1.002 (0.962-1.044)
1.490(1.155-1.921)
0.767 (0.442-1.331)
1.143(0.899-1.454)

1.590(1.111-2.276)
1.615(1.274-2.048)
2.708(2.139-3.428)
1527 (1.165-2.002)
1.155(0.874-1.527)
1.403(1.075-1.833)
1.286(0.813-2.035)
0.703(0.528-0.937)
1.010(0.794-1.285)
1.290(1.020-1.632)
1.470(1.162-1.860)
1.539(1.175-2.015)
1.133(0.795-1.616)

2008 and 2012 data were merged.

a0R, adjusted odds ratio; Cl, confidence interval; FA, food allergy; AR, allergic rhini-
tis; AD, atopic dermatitis.

*Adjusted for age, sex, body mass index, education level of mother, prematurity, and
environmental tobacco smoke.
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MRS T AU 2 7] Heto] thgh BRbH] 1.484 (1.170-
1.883), 14| o] Hof Ho| A Fgo|7F HolS wfo] v]ajH]|= 1.540
(1.172-2.024) 2 A2 2 7] Zcke] 913 Q129 tH(Table 4).
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Table 5. Adjusted odds ratio of specific allergen sensitization for food allergy

a0R* (95% Cl)

Variable o FA symptom within
FA diagnosis ever \1/2 ?nonths

Inhalant allergen
Dp 1.221(0.884-1.766) 1.211(0.841-1.743)
Df 1.355(0.948-1.937) 1.413(1.000-1.997)
Cat 1.805(0.813-4.005) 1.278(0.507-3.222)
Dog 1.931(0.575-6.485) 2.807(0.952-8.278)
Cockroach 3.901(1.068-14.248)  1.505(0.191-11.841)
Alternaria 0.725(0.174-3.016) 0.690(0.166-2.872)
Aspergillus 5.326(0.547-51.889)  18.866 (2.563—-138.846)
Birch 0.957(0.293-3.123) 0.352(0.048-2.574)
Oak 1.294(0.163-10.261) ~ 2.591(0.542-12.387)
Alder 4672(0.946-23.088)  6.882(1.638-28.903)
Grasses 2.718(0.603-12.257)  3.248(0.702-15.029)
Ragweed NA 3.681(0.771-17.580)
Mugwort 1.383(0.323-5.919) 2.189(0.646-7.418)
Japanese hop 0.811(0.193-3.411) 0.465(0.063-3.427)

Food allergen

Egg white NA 2.683(0.311-23.164)
Milk 7.369(0.661-82.151)  6.655(0.597-74.205)
Soy 15.370(0.954-247.596)  13.689 (0.844-221.968)
Peanut 17.324 (1.071-280.161) NA

1.300(0.943-1.792)
3.033(0.650-14.153)
1.652 (1.144-2.386)

Inhalant allergen sensitization  1.867 (1.091-3.194)
Food allergen sensitization 3.090(0.662—14.424)
log total IgE (IU/L) 2.014(1.081-3.752)

2008 and 2012 data were merged.

a0R, adjusted odds ratio; Cl, confidence interval; FA, food allergy; Dp, Dermatopha-
goides pteronyssinus, Df, Dermatophagoides farina; NA, not available.

*Adjusted for age, sex, body mass index, education level of mather, prematurity, and
environmental tobacco smoke.

ol %] Qrotek /1 UM Bk w ] T Zhare] vz
H]:=3.901 (1.068-14.248), -5 3+ 712+0] v]2}H] 17.324 (1.071-
280.161) & AlZFAe| 27| ek}t A4S HYITH(Table 5).

AFde27] Akl gt log total IgE (IU/L)9] HIAFE] A
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gillus s 3 7HAT9] H|AHH]= 18.866 (2.563-138.846), 22U+ 3+

A 72ko] u]zH] 6.882 (1.638-28.903) = AWt 127497 A=
B7] 577 9dS Elth(Table 5).
At 12797 A= 2 7] FA o] tigt log total IgE (TU/1)2]
H]H] 4] 1.652 (1.144-2.386) 2 A1 &A= 7] Ak} oyAdS
HSITH(Table 5).
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