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ABSTRACT

Objectives: We examined the common allergenic foods, symptoms and management of
food allergies in children attending the facilities registered at Center for Children's
Foodservice Management in Gangdong-gu, Korea.

Methods: The survey was conducted among the directors or head teachers of 186
children’s food service facilities with 7,591 children in 2019. The questionnaire consisted
of three parts, including general information about food service facilities, information
related to food allergies and allergenic foods and symptoms in individual children.

Results: The number of children with food allergy was 271 (3.6%), and the proportion
decreased with the increase of age. There were 91 children (33.6%) with a medical
certificate, and these children had a significantly higher number of allergenic foods and
symptoms than those without a medical certificate. Allergenic food groups included
meat, fish, eggs and legumes (59.1%), fruits (12.4%), milk and dairy products (8.9%),
cereals (7.8%), vegetables (6.2%), processed foods (3.8%) and oils and sugars (1.9%).
Eggs accounted for 22.1%, followed by peanut and tree nuts (18.6%), fruits (12.4%),
milk and dairy products (8.9%), shellfish (8.6%), vegetables (6.2%), fish (5.7%), cereals
(4.3%) and meat (1.1%). The common allergenic foods were eggs, peanuts, walnuts,
kiwi, shrimp, milk, tomatoes, mackerel, blue-green fish, peaches, shellfish (clams and
abalone), buckwheat, wheat and soybeans. The most common allergic symptoms were
skin and mucous membrane symptoms, such as hives, rash, itching and oral
angioedema. Meal management for children with food allergies showed different trends
depending on the causative food.

Conclusions: The objective diagnosis by an allergist should be done for food allergy
management in children's catering facilities. A system for systematic meal management
of causative foods should be prepared.

Korean J Community Nutr 26(5): 396~407, 2021

KEY WORDS food allergy, allergenic foods, allergic symptoms, medical certificate,
Center for Children's Foodservice Management

provided the original work is properly cited.

-396 -



N E

iAo 7 AFAdY =)o gt 715 s ZaeE A
(460—377 BO)7H A&e7ARE 1980wt 8lof &= 7]
oA A} AlEde| =] thgh Q1248 ul9- wiqket. 12
L H 200 d BREAFLE =)= 8% v B
AZF EATH, 2], AFLHET = Tzl Al mE
s w AFG YA HERRE 5 A9
- e PR = N o' oA, AlEe] Ak, =
3 &ﬂﬁﬁtqiﬁ4ﬂﬂ°k‘]ﬁ§jﬂﬁﬁim HYE
A W2 0 7 A olE= 2% B (food intolerance) 2}
o) WA E el qHto] A krh[3]. B thEe] At
7F A Sl WRIEe] o3l o] Fo|RA] ¢har, APhEAaL B
= HaApo]| oJgt AEzAte)] A A9t gerw A
=719] f8E] g7k 397 Et

A MAACZ AFLHEY] 8] T7FkL[4, 5] ©f
of thgk 212]o] el met -2jubeh= 20034 Akl
Y E71E dorle Fo AES FABHES HAER
CL%%UHﬁﬁ%ENﬂiﬂﬂE%?OOﬂWL%

T, 0, E, arso], Al JiX 1], ok, ErRES] 117H]
”:OEAVPP“”+Q$NP oA, T, YA,
Harr], Ao, 2N &, A, & 23, 3ol 7= o
AA] 197F4] &, 22714 255l diste] BAAIE Algst
1L 6], 4 o}E ] 37 (atopic march)o]gt 2=
A2 Aol] 7] obETd Tl AR UE 2|25 A
Zhato] A A =7)14d HA3 v er W3t H=d
7|A IgE7} milehs AELddl 27 o] 2] okEy] 3%l
o 7 & A7 Q%o A[7]. el glollA]
dojuh= oA HE3-2] T8 YRlo| = [8] oot
A718] AELEE7] el vl SR8ttt Aokt
A= @A ool 3 A A A AAE & Sl Ak e A5
H=7] EaEd 34 W AFLE =] Ak A2 Al
W ol digk A2l E & JAEF shar rk[9].
qYﬁa@ d|=7] A EA
AL AR o7 LY ET] W
U Al i = %‘Z
, A5 5ol met %?tgiio 2w [11, 12], 4]
[13]¢+"*L°]*}E¥ZV‘ 2t
il a1, 22 [16, 17]f whzbA
_E%%%]GEHLEHHEEQ%OwEﬂJ%$:ﬂﬁﬂ
o= ek F et gt
AFELU 27| = otelA 2] fHEEol & A3lo|H [18,

I
o
o
=2
o

R A

ok

[t

oonl

1, 34710 2
Mmo}t S Folah @A of el éu“’ e e
w5 gle, v%o] 9k, -6, T
A 1 91014 J ob ) ﬂlﬂ%i o1To1 A
9 ofuix 9} theket ojop A
M0 okl ol oI} 54, ﬂwﬂ
£ 400 K13 eI B8 A% gl s

F

7 Qlont ehzk, - Fah vl 7o 2ol tjet ol
= A%o] Zkgtel wheh Azl E = AE LE—ELO]—Etﬂ =
k0] A9 67 12%, 104744 37%, 1641744 63%
Al 2] n] S-go] A= A% o] AlZEte] 5417} 5]
¥ oF 80%7} 4051 Ao kel ST T 3
2RO} - 2] S Zhs ool Se] fhRe 9
1 22 7h= MLOﬂ et 1gE FAS AR (14,
51 T2oli o WAR -8 7kl 9 AIEL Qs
*;4?;_ 2= 9)e1 00 [16, 20], St 27] 6]210] Alcke] -5

Y} 942 FrhgoRA v Felz xelE ) ¢

i AT A B WA i 20 % sl
AT A7H17, 2117} Brgl b Qlek. HEak R s
glo] 4 21551 Aoz el S BT Bel=1e) 7

Sl I FrotollAl Ba-g 27 AT oEZN FHE
S FHo7 U 4= QTH[22] = R uES Bl 9l A%
< AA8] AASHE A& dF o= dghd 71E2] 39 F4
o] X5 Wl & s F bl s & 5 Stk 19
U AL 2719] A7 th= A1 2EEkd e Sol4l
[gE®] #%, Bk de| =] Hke] f-7of mje} th=2
2 [23] AFLHUEIE 2L Qe FRote] YEE 4
M= T o2 2RI e 2 2A RUEH st
ofof g oo mt AehS A7} SkaL i 7hsg A%

Qb =qlo] FAEAE GSk=AE ZEstolof gk (241,
AR Frobel HERA=Y) FB FoAIL 9= 3

Fol el 123 AFEE sl she AE
71l et e] FEE ojRlol S vIEE Ao} 7

1 AN
QT AL A T ofglo] Al ekl 4 QAlEl] 55



Aol A et Sl eldloli= & 7,5917I%0 .
TE ATAE 25E 71 a9 3] (IRB)
Q& ol AT (A7 HoRE 1044396
201905—HR—-085-01).

o 2 oft o wo
r

20180 AAE o] FALS EUR HEA S =48}
] Ky

o, 2 8 344 =
7] AR (10%4) W ofeio] 8 otel27] €914% 9 5
He BEF Y PO TYRUG

ok ARFO R A1) 29 el Bl e} A A
S Qs ok 75 B BFOR TS0, 4ES
=] 9 @goz: AEdU=r] f5E Mak X
W, AEdE =] Bl s 5l o, AELEY) A
¥ QA o}, AEL ] A A7) B A A, 2
B2 9ok @5 W AFLE 2] olRlol $15 Aakt
2] 5l el Tl tig Bao s st 7} o
ol k2 ofglolE o] olel=y] A914F} 1ol mHE S
& stetay] g1ske] ojaiole] vol, 1B 37 S

o

7|1 Ak 8t olE S8l 714 Ao} e ks
EH AAERES V2R A3 A st (2619 A
dell=r] S EFE (1] 2 Sl o 2 AR [27]=
AEAel AF-sisitt. AEdEl 25 2L Sl of’lol7t
Uehlls S 39S, S57] W 9] - e ke 4
ek ik, 25 (A opd=tAl ) Bl 7Bk ekl
ZF R oA 0 (el 9 RES-9] - =), THe

o 3o
o |o
N 2

|

i

Table 1. Characteristics of children’s foodservice facilities
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Aol o3t B41-& IBM SPSS 25 (IBM, Corpora—
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Category Facilities Children
Classification of faciliies Day care center National public 56 ( 30.1) 2,814 ( 37.1)
Private 66 ( 35.5) 3,476 ( 45.8)
Home 59( 31.7) 953 ( 12.6)
Other 2( 1.1) 93( 1.2)
Kindergarten 3( 1.6 255( 3.4)
Total 186 (100.0) 7,591 (100.0)
Size of facilities 21 ormore 118 ( 36.6) 6,319 ( 83.2)
20 orless 68 ( 63.4) 1,272 ( 16.8)
Total 186 (100.0) 7,591 (100.0)

n (%)
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Table 2. Management status of food allergy
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Management status of food allergy Frequency
Do you think the proportion of children with food allergies has increased compared fo the past (5 ~ 10 years ago)?
Increased 105 ( 56.5)
Unchanged 71 ( 38.2)
Decreased 10( 5.4)
Total 186 (100.0)
Do you think the symptoms of food allergy children are getting worse?
Getting serious 74 ( 39.8)
Unchanged 86 ( 46.2)
Getting weaker 26 ( 14.0)
Total 186 (100.0)
Have you been to the hospital for food allergies in children in the past year?
Yes 9( 4.8)
No 177 ( 95.2)
Total 186 (100.0)
Have you ever been frained on how fo deal with food dllergies?
Yes 148 ( 79.6)
No 38 ( 20.4)
Total 186 (100.0)
Do you know how fo deal with food allergy symptoms?
Know well 109 ( 58.6)
Know a littfle 66 ( 35.5)
Not know well 10( 5.4)
Not know at all 1( 0.9
Total 186 (100.0)
Are you faking a food allergy survey?
Yes 186 (100.0)
No 0( 0.0
Total 186 (100.0)
When is the food allergy survey? (duplicate response)
Upon admission 179 ( 96.2)
When entering a new school year 58 ( 31.2)
When allergic symptoms occur 19( 10.2)
Not regular 1( 0.9
Do you currently have children with food allergies?
Yes 96( 51.7)
No 90 ( 48.3)
Total 186 (100.0)
What is your diagnostic basis for food allergy?
Hospital diagnosis” 104 ( 38.4%)
Self-diognosis by parents 167 ( 61.6%)
Self-diagnosis by facilities 0( 0.0%)
Other 0( 0.0%)
Total 271 (100.0%)?

n (%)
1) Informed through their parents
2) 271 children out of 96 facilities had food allergies
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Table 3. Distribution of children with food allergies by age
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Proportion of allergic

Age Total children by age Allergic children childien (%) Medical diagnosis  Clinical management
1 ~ 12 months 512( 6.7) 27 ( 10.0) (5.3)" 8( 8.8) 3( 33.3)
1 1,441 ( 19.0) 61 ( 22.5) 4.2) 17(18.7) 2(22.2)
2 2,076 ( 27.3) 76 ( 28.0) (3.7) 22( 24.2) 2(22.2)
3 1,449 (1 19.1) 51( 18.8) (3.9) 12(13.2) 0( 0.0
4 1.145( 15.1) 33(12.2) 2.9 19( 20.9) 1(11.1)
5 968 ( 12.8) 23( 8.5) (2.4) 13( 14.3) 1T(11.1)
Total 7,591 (100.0) 271 (100.0) - 91 (100.0) 9 (100.0)
n (%)

1) Percentage of children of that age with food allergies

Table 4. Distribution of number of allergenic foods by medical diagnosis

Number Without medical certificate With medical certificate Total P-value"
0 0( 0.0 1 1. 1( 0.4) 0.009
1 140 ( 77.8) 55 ( 60.4) 195 ( 72.0)

2 24 13.3) 23 ( 25.3) 47 (117.3)

3 9( 5.0 6( 6.9 15( 5.95)

4 ormore 7( 3.9 6( 6.9 13( 4.8)

Total 180 (100.0) 91 (100.0) 271 (100.0)

n (%), 1) P-value by Fisher's exact fest
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Table 5. Distribution of allergenic foods by medical diagnosis
Food group Food items V\mhoutl medlcol With r.n.edl(:d Total P-value" P-value
certificate cerfificate
Ceredls Ceredls 9( 3.8 7( 52 16( 4.3) 0.268 0.457
Noodles 0( 0.0 0( 0.0 0( 0.0
Rice cakes 0( 00 0( 0.0 0( 0.0
Breads 1( 0.4) 0( 0.0 1( 0.3
Potatoes 3( 1.3) 0( 0.0 3( 0.8)
Others 2( 08) 3( 22 5( 1.3
Snacks 1( 0.4) 3( 22 4( 1.1
Subtotal 16( 6.7) 13( 9.6) 29( 7.8)
Meats-fishes: Meats 3( 1.3 1( 0.7) 4( 1.1 0.169
eggslegumes Fishes 15( 6.4) 6( 4.4) 21( 5.7)
Shellfishes 23( 9.8) 9( 6.6) 32( 8.9
Mollusks 2( 0.8) 1( 0.7) 3( 0.8
Eggs 53 ( 22.6) 29 ( 21.4) 82( 22.1)
Legumes 6( 2.6 2( 1.4) 8( 22
Peanut & tree nuts 33 ( 14.0) 36 ( 26.9) 69 ( 18.6)
Subtotal 135( 57.5) 84 ( 61.8) 219( 59.1)
Vegetables Vegetables 18( 7.7) 5( 3.7) 23( 6.2 0.348
Seaweeds o( 00 0( 0.0 0( 0.0
Mushrooms 0( 00 0( 0.0 0( 0.0
Total 18( 7.7) 5( 3.7) 23( 6.2
Fruits Fruits 31(13.2) 15( 11.0) 46 ( 12.4)
Juices o( 00 0( 0.0 0( 0.0
Subtotal 31(13.2) 15( 11.0) 46 ( 12.4)
Milk-dairy products Milk 9( 3.8) 8( 5.9 17( 4.6) 0.916
Dairy products 10( 4.3) 6( 4.4) 16( 4.3)
Subtotal 19( 8.1) 14( 10.3) 33( 8.9
QOils-sugars Qils 3( 1.3 1( 0.7) 4( 1.1
Sugars 2( 0.8) 1( 0.7) 3( 0.8)
Subtotal 5( 2.1) 2( 1.4) 70 1.9
Processed foods 11( 4.7) 3( 22 14( 3.8)
Total 235 (100.0) 136 (100.0) 371 (100.0)

n (%), 1) P-value by Fisher's exact fest

8.6%) 2] vlE&o] 7P obA AR 5 U
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Table 6. Number of children’s foodservice facilities with food
allergy cases by food allergens

Food Frequency Food Frequency
Eggs” 82 (23.1) Whea 70.9)
Tree Nuts? 24 ( 6.9) Soybean 6(1.6)
Peanut 23( 6.2 Mango! 401.1)
Walnut 20( 5.4) Acomn”t 4(1.1)
Kiwit 20( 5.4) Meats®! 4(1.1)
Shimp 18( 4.9) Squid 40
Milk 17( 4.6) Bananat 3(0.8)
Dairy foods?? 16( 4.3) Pineapple’ 3(0.8)
Tomato 14( 3.8) Pine nut 2(0.5)
Mackerel¥ 13( 3.5) Crab 2(0.5)
Peach 12( 3.2) Crustaceans? 2(0.5)
Shellfish® 12( 3.2) Codt 2(0.5)
Buckwheat 7(1.9 Peiilla oil”t 2(0.5)
n (%)

1) Including quail egg, 2) Listed as a food group rather than
an individual food, 3) Including chess, cream and yogur, 4)
Including external blue colored fish, 5) Including clam and
abalone, 6) Wheat flour, 7) Including a shaped of acormn gelly,
8) Including pork and duck, 9) Including perilla seeds

T Not included in the curent food allergen labeling
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Table 7. Number of food allergy symptoms by medical diagnosis

gl S mewm Faigich. ol 5g sk e
off w24 & A3t 172491 ko] (P <0.01)7F § 9}3‘34 N:yn:nb;ro?; medical  medical Totol  Pvolue”
AT Z 271 Q)= o]elo]So] 7Elx] ¢k o]@lo] S| ceffificate  certificate
o _ o No symptom 3( 1.7) 4( 4.4) 7( 26) 0.008
el Yehi= 53] 71 o W2 Agks B3Itk (Table 7) : 145804 54(27.0) 199( 734
AA 354719 el 27 578 7 7HE E9 S I 2 27(150) 25.3( 460) 50( 18.5)
£(30771, 86.8%)°1 o™ 9 - A v&- (3571, 9. 8%) 3 4 22 6( 66 10( 3.7)
T57]1 W (971, 2.6%) wolqlth. e g 5 YA 4ormore 1( 09 4( 4.4) 5( 1.8
B} )= ZAko] 9tk el A= ool o A Total 180(100.0) 91 (100.0) 271 (100.0)
NA] oR B AZ A3 5 Al Qe 95 uke =) n (%), 1) Pvalue by Fisher's exact test
Table 8. Food allergy symptoms by medical diagnosis
Symptoms Wi‘rhou’r. medicol With mediocl Total Pyalue”
certificate cerfificate
Cutaneous Uticaria 98 ( 45.6) 59 ( 42.5) 157 ( 44.4) 0.049
Pruritus 36( 16.6) 22 ( 15.8) 58 ( 16.4)
Rash B5( 25.6) 25( 18.1) 80 ( 22.6)
Angioedema 1( 0.9 1( 0.7) 2( 0.
Eczema rash 0( 0.0 1( 0.7) 1( 0.3)
Afopic dermatitis 4( 1.9 5( 3.9 9( 2.9
Subtotal 194 ( 90.2) 113( 81.4) 307 ( 86.8)
Respiratory Sneezing 0( 0.0 1( 0.7) 1( 0.3)
Nasal pruritus 0( 0.0 0( 0.0 0( 0.0
Nasal congestion 0( 0.0 0( 0.0 0( 0.0
Rhinorhea 1( 0.9 0( 0.0 1( 0.3)
Allergic rhinitis 0O( 0.0 0( 0.0 0( 0.0
Cough 0( 00 0( 0.0 0( 0.0
Hoarseness 0( 0.0 1( 0.7) 1( 0.3)
Wheezing 2( 0.9 3( 22 5( 1.4
Asthma 0( 00 1( 07) 1( 0.3)
Subtotal 3( 1.4 6( 4.3) 9( 26
Gastro-infestinal Oral pruritus 2( 0.9 2( 1.4) 4( 1.10)
Oral angioedema (lips, tongue or palate) 12( 5.9 8( 5.8) 20( 5.6)
Nausea 2( 0.9 1( 0.7) 3( 0.8)
Vomiting 0( 0.0 3( 22 3( 0.8)
Abdominal pain 1( 0.9 1( 0.7) 2( 0.
Diarrhea 0( 0.0 2( 1.4) 2( 0.
Indigestion 1( 0.9 0( 0.0 1( 0.3)
Subtotal 18( 8.4) 17(12.2) 35( 9.8)
Cardiovascular Dizziness 0( 0.0 0( 0.0 0( 0.0
Hypotention, pallidness 0( 0.0 2( 1.4 2( 0.
Loss of consciousness 0( 0.0 0( 0.0 0( 0.0
Subtotal 0( 00 2( 1.4 2( 0.4
Shock Anaphylaxis 0( 00 0( 0.0 o( 0.0
Other Other 0( 00 1( 07) 1( 03)
Total 215(100.0) 139 (100.0) 354 (100.0)

n (%), 1) Pvalue by Fisher's exact test
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el isiAlRE Gl 2715 U= gk o/lo]e] A= 13 At diAA] B AlAA SR Fhlshs Aldo] 35714
7], e, 49 2, okl R, A7l (36.5%), A o mRE F=H|shs AlAdo] 34704 (35. 4%)
454 5 67}1101] AR T 71 ARIE QUdTh 2 AR AES Alelskal Zelshs A7t 287042 (29.2%) , 8]
o Ao A9 AAAS W A o) AFAE @D rrele) A ok dlol] mARE 4 9 EE Sl 797}
O] ¢ A2 o] Agel 9ol & 7 e TS V1A 22704 (22.9%) ©1 3Tt
AR 27 1 A QAT b oL 5 Aol o o)5 Alde] el2y] AAkE Fnlshs Walg F2 9le)
A EI7E loE R oftlo| 2 Ao g wdstel 7F AR A E Sk (Table 9). WHeb AT, o7, 97
Substitution or
36.5
Elimination
Substitution 35.4
Elimination 29.2
Homemade 22.9
No meal service 1
0 5 15 20 25 30 35 40 (%)
Fig. 1. Meal management of children with food allergies
Table 9. Management of food allergens for the children with food allergy
) ) ) Mik & dairy
Management type EQos Peanut & nuts Fruits Shellfishes Fishes products
Substitution 22 8 23 5 4 12
Substitution or elimination 7 3 0 0 2
Elimination 28 8 7 1 0
Homemade 4 1 2 2 1 8
Total 40 40 33 14 6 22
Tofu (29)? .
Laver (7) Laver (4) . Soy mik [.7 )
Potatoes (4) Rice snack (1) . Squid (2) Tofu (3) Other dairy
- . Other fruits (22) Tofu (1) products (2)
Substitution foods Fruits (1) Tofu (2) ) Laver (1)
' . Carrot (1) Chicken (1) Tofu (2)
Protein foods (2)  Fruit (3) Egg (1) |
Other (1) Juice (1)
Cheese (1) Other nuts (3)
Barley tea (1)

Dumplings efc. (3)

n, 1) Including tomatoes, 2) Frequency of substitution food
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