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Abstract

The allergenic food labeling system for 12 foods has been operated in Korean school food service since 2012.
This study was conducted to evaluate the food allergy status of Korean elementary school children's and their parents'
perceptions of allergenic food labeling system. The parents of school aged(6-9yr olds) children in Gyeongbuk area
were recruited to assist in this survey. Surveys were conducted by 404 parents. The prevalence of food allergy was
18.1%(73 students) and about one-half of the food allergic children had a family history of allergies, in particular,
maternal family history. The major symptoms were related to skin and the major allergenic foods were mackerel, eggs,
milk, wheat, crab and tomatoes. The parents eliminated the allergenic food from diet of 43.8% of the children with
food allergy. Participants had an average knowledge score of 68% correct. The average knowledge score was higher
for parents with food allergic children than for parents with intact children(p<.05). Over 61% of the respondents were
not satisfied with allergenic food labeling system operated in school food service. The requirements for the allergenic
food labeling system were the front-of-package labeling, conspicuous description and insert of warning sign. The parents
estimated that the most important effect of the allergenic food labeling system was the improvement of psychological
and physical health in children with food allergy. Because the only prevention method for food allergy is the restriction
of allergenic food, the institutional device to expand the food labeling to unpackaged food as well as packaged food
and to make people trust the food labeling should be prepared.
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(Table 1) General characteristics of the subjects
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(8.9% vs 5.7%) AlZte] ApHA AFAH27) HHE
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AFELde=r] Sl AN 73T 7o)

7ZA$= 437(52.1%)0]%0tHTable 2). 7}E=0] = ¢
ofmyelA] dH27] Sl A= 897t 201(27.4%),
oA L 27] Fdo] U= 57 98(12.3%), F
2 5L dd=7)2l A7t 57H(6.8%), 223l FA|, A}
w7} G 27191 97t 4%(5.5%) o= ZAME ] ofry
o] 7k5do] A IS F= AR UERITE Jung et
al. (20119l ¢J3hd A olsoz dy=r] Hsho| gl
ols T FRo| dd=7] WeHo] = 97t 49.0%
, B Ato] ATH(32.8%)HT} =& Aoz FAETH
w8l Yang et al.(2009)] 7= theksl dA#Zo] 3k}
£ o R 78S 2ARKAET o] A5 66.1%E <
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Hu rlr

N %

Male 43 10.6

Gender Female 361 89.4
<30 4 1

31 ~ <40 259 64.1

Age(yrs) 41 ~ <50 135 334
> 51 6 1.5

Parents+children 385 95.3

. . Father+children 2 0.5
Family structure of children Mother-children g 20
Without parents 9 2.2

Apartment 352 87.1

.. Single family house 38 9.4

Type of living quarters Town house(Villa) 8 2.0
Multiplex house 6 1.5

< 100 4 1.0

Household income 100 ~ <250 85 21.0
(10,000won/month) 250 ~ <400 195 48.3
> 400 120 29.7

High school graduate or less 76 18.8

Education level College graduate 310 76.7
> Postgraduate 18 4.5

Employment status Working 261 646
Non-working 143 354

Total 404 100
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(Table 2) Prevalence of food allergy in Korean school aged (6-9 yr olds) children and family history

Classification N(%)

Symptom, ever 73(18.1)

Prevalence of food allergy Diagnosis, ever 28(6.9)
Treatment, ever 30(7.4)

Mother 20(27.4)

Father 9(12.3)

Family history Parents 5( 6.8)
Sibling 4( 5.5)

None 35(47.9)

Total 73(100.0)

(Table 3) Prevalence of food allergy in children by general characteristics of the subjects

Food allergy in children

Total - - x-
Allergic Non allergic
(n=404) @=T73) (n=331) value
Male 43(10.6) 8(18.6) 35(81.4)
Gender Female 361(89.4) 65(18.0) 296(82.0) 1.857
<30 4 1.0) 0( 0.0) 4(100.0)
31 - <40 259(64.1) 54(20.8) 205(79.2)
Agelyrs) 41 - <50 135(33.4) 18(13.3) 117(86.7) 4288
> 51 6( 1.5) 1(16.7) 5(83.3)
With parents 385(95.3) 70(18.2) 315(81.8)
children Only with mother 8( 2.0) 0( 0.0) 8(100.0) '
Not with parents 9( 2.2) 2(22.2) 7(77.8)
Apartment 352(87.1) 67(19.0) 285(81.0)
Type of living Single family house 38( 9.4) 4(10.5) 34(89.5) 1.857
quarters Town house(Villa) 8( 2.0) 1(12.5) 7(87.5) ’
Multiplex house 6( 1.5) 1(16.7) 5(83.3)
< 100 4 1.0) 0( 0.0) 4(100.0)
Household income 100 - <250 85(21.0) 14(16.5) 71(83.5) Lo
(10,000won/month) 250 - <400 195(48.3) 39(20.0) 156(80.0) ‘
> 400 120(29.7) 20(16.7) 100(83.3)
High school graduate or 76(18.8) 8(10.5) 68(89.5)
Education level College graduate 310(76.7) 61(19.7) 249(80.3) 3.672
> Postgraduate 18( 4.5) 4(22.2) 14(77.8)
Employment Working 261(64.6) 45(17.2) 216(82.8) 0341
status Non-working 143(35.4) 28(19.6) 115(80.4) )
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M 9557 (93. 0%) %’4%}% 573(28.1%), 25F71 =
2H(24.6%), NEBA F3H29.8%) T2 VERFTHLee
et al., 2012). B oM 258ty AP o n
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(Table 4) Food allergy outbreak age, symptom manifestation frequency, duration and symptoms

N(%)
1-2 years 48(65.8)
First outbreak age 3-7 years 16(21.9)
More than 8§ years 9(12.3)
More than 1 time/month 5( 6.8)
Frequency of 1 time/month 3(4.1)
symptomatic 5-6 times/year 5( 6.8)
manifestation 2-3 times/year 24(32.9)
1 time/year 36(49.3)
About 5 days 7( 9.6)
Duration of symptomatic About 1-2 days 43(58.9)
' ) Several times 5( 6.8)
manifestation Year-round 3( 4.1)
Only during certain season 15(20.5)
Total 73(100.0)
Hives & skin rash 56(76.7)
Itching 32(43.8)
Symptoms" Diarrhea, vomiting & abdominal pain 4(5.5)
Respiratory distress 2(2.7)
Other symptoms 3(4.1)
Total 97(132.8)

1) Values are number(%) of respondents from 73 subjects.
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(Slcherer & Samson,
2006) <Fl2714) Aol Qa1sk 4571 Fetel ol
el 2F M7} oble) oles] slnedst 2o FAs
#HHAo] o B Eo] JItiMin, 2012; Miyake et
al., 2009; Tan et al., 2005), Kim(2010)l £J5}H 2005
W SR IGEA} A3k o} 8 327 o] frotel
O}Eﬂ A F 7, ve, WAL ko) foldt

3 mAle] Qel=y] Afte] FeHo] wol
of 71417 el 2] Fgol Sle.
gk Fol7k a7En.

HaEo]3]

Wl e

2

5 2=7| 7Y ME
AFEU R AT LdEEr] HE AES
<Table 5>¢} 7t}
(Table 5) Top six allergenic foods
Food allergen N(%)l)

Mackerel 13(17.8)
Eggs 9(12.3)
Milk 9(12.3)
Wheat 5( 6.8)
Crab 3(4.1)
Tomato 2(2.7)
Others 38(52.1)

Total 95(130.1)

Y Values are number(%) of respondents from 73 subjects.

Y L =r] FEAE BAAECA AMsE B2
o 1278 F53F 1 9] 715} F7h Al Aske] 719
=S Skolch. 1 A3 F 7399 SHAETY 95719

0]o]9© E3] 22le] 71=8 ofgko] a7
tele, ?°] o 7 Gl DI s oy, ez %HEL *4%2.@ ANE 127) =
xwoﬂ Yt A ol H|(OR=5.78)o] Hlste] ofniL)
OR=0.60)¢] Faelo] T A ekt eelzr] ge o e oot 13BIT8), W 98(12.3%), T 9
( ' ee | s T (12.3%), U 578(6.8%), Al 3%¥@.1%), ErkE 29
o F A5 ek 7S Foe] YFHT ok 5
Symptoms
2ormore 476 524
1 731 26.9
0% 20% 40% 60% B80% 100%
Maternalfood allergy; m Non allergic(N=48) = Allergic(N=25)

[Figure 1] Maternal food allergy by the number of allergy symptoms,

Signifcantly different by Chi-square test(x? value=431, p{.05 )
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Al VeRS] v]3) Lee et al(2012)2] o b A~ 3ap

o= el gt A9t A9 gloks 2hold ol A3l

(Table 6) Self-reported major allergenic foods

o 2 A2 v, olwsl, 719, Eebe, B,
2, I 5 eeasel S5 da ot
Az ZEh AR B g A 2 ) Fdoht A
ARE A2 gel27Isle] 8 5 4 AT 5 ¢
t}(Jeon et al., 2009; Lucas et al., 2003; Noimark &
Cox, 2008).

|2 FEAFOR 71 Jgee] Utk g 2
FE 150] > UR > Bgol > 94> 9F > U > o
> > A 37) > oA > AR > EvhE o ek
o A3, A, A Fol S 9] 591 vl vt
Azt A9 WA, F2 1590 4, 591

%]
W7kske ARE to] Belth IRk 5o, U, 2
SUPAEZ 2 urh 295 2
Foleba Ak Ytk
Lee e al(2011)2 Apxlolt Az} 2Ede|=r)2
2R 3008 hFo= AFetlon Lnjat el
Ao] G E7] FrEAE FAAE] el el 125

Foods N Scores(meaniSD)l)
Mackerel 287 3.37+1.37
Eggs 283 3.31+£1.48
Peach 293 3.27+1.47
Milk 259 3.11x1.34
Peanuts 264 3.01+1.33
Wheat 42 2.74+1.48
Soybeans 91 2.69£1.36
Buckwheat 32 2.59+1.27
Pork 84 2.51+1.22
Crab 132 2.48+1.28
Shrimp 209 2.47+1.29
Tomato 39 2.13+1.34

" Self-reported importance of 5 allergenic foods(5; very important, 1; not at all important)
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o A= A=) T8 Kim et al.(1995)2] ZA}
Aol ok deElEr]e] fi AFe R DH22.7%),
PR 37)(14.8%), ES50H14.0%), 1501(12.7%), TiL7]
(11.1%), $(10.0%), =H(7.4%), A(6.3%), H7++
(4.7%), ErFE(4.4%) So] A= grta 5+t Han et
al (1997)¢] A7l oJabd 16749 23Uy =7] Wz}
ANAA AR G 27 fi AFo s st 7
W3k theo 2 Bpol, HX|av], Hay), S, 24
To 2 et 2 A7t Il B dFES ARE
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o2 S Holed, Ao 789 ofdolololAlA wol
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I, Y, A, AFE BaEa ok f-efuekel Aokl
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g
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\,
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i}
o
40
ne
>
THH
p-]
et
ek
oot

> T 739 T dEE|2 s 544
S AR A9 327(43.8%)01aL, g AL
49710 2AFERICKTable 7). del=718do] S A%
< A | AVIRe MG} Al A7t 16
B(50%) o= 7P =3aL, FH ooprlE &3l 6%
(18.8%), TVY WZaade Sairrt 59(15.6%),
A, ARE, FAE FEA 3989.4%), JHY RS S5
27(6.2%) wo® UEhth AlRMFORE i 47
(8:2%), &2, A, EFsob 42 371(Z 6.1%), a5,
EvlE Zb2h 27(7F 4.1%), SAA), 2 2 1A
2.0%)0l9 o, 1 o AFo R HUFIE 971(18.4%)
2 vh, 2R, AR 7191, slelES, 20Ol 3
2(6.1%), 71ek vk, &5, &4k <l =, WEl] 22 14
o EEAE 127(24.5%) 0 2 THFSISIaL A Eo R

L QAHENE, B 2, WHEF, H2EFE SO

o
(17
=
et
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o
i)

(Table 7) Avoidance of the allergenic foods and motives of avoidance

N(%)

Avoidance of Yes 32(43.8)
foods No 41(56.2)
Total 73(100.0)
Through medical diagnosis 16(50.0)

Through hearing from others 6(18.8)

Motives of avoidance Through TV or broadcast program 5(15.6)
Through books, newspapers and magazines 3(94)

Through on-line information 2( 6.3)

Total 73(100.0)
Milk 4( 8.2)

Egg 3( 6.1)

Shrimp 3( 6.1)

Peach 3( 6.1)

Avoided foods* Mackerel 2( 4.1)
Tomato 2( 4.1

Pork 1( 2.0)

Wheat 1( 2.0)

Others 30(61.2)

Total 49(100.0)

* Values are number(%) of respondent from 32 subjects
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2 ZAEATKTable 9).
A =7) 93 ol 2} Algk

Aol <l

=°| =Y
;Go] }\]EOLE]]E7] 5/\}91 o]—%-‘z—-oﬂ7ﬂ}\-1 }H;q-;qu_,q. T
%, WERID, WERIE Se) AHREo] nuw v}
(Christie et al., 2002). 2% < 27]2] Aa5HFo2=
de 271 HEE Algtske Zold FARE Algke] o]
Fold A tAXES SukEA AekA] o o
oldx= AR, olEdMe AT i T EAE
Qo 5 glonw Arlel ol ATl Aaslch
(Venter et al., 2012). 2 A7 iA=L HY et

flol AFS Algehs 897 50%) ZPAsl=T, ol
B HEZo] A ot EX AF o] & Aske FA

A7Vl Sle SBE] YFETTT A AE =Y
L.

olh sl 591 4 3 271 ol3e st o
$oke NELA=Y) 39 e B9 99 Bad o
YT FEE ABRL 5 YT JYHH neP} Ba

=
. Sicherer et al.(2001)o)] oJ3ld w]j=¢] AUl
Hjgte] 2% dH27)7F Qe ofHolo|EellA
A Aol Hreo] ®Al, 715 ko] z13tge] FEgh

Ao ZAHT AELA/|2 skl Hulahe AF
o) 47 BesE 4ol ST} SolAE Ao BaHg)
o m(Sicherer et al, 2001) 3=2lg o=z 3k
Kim(2010)% H|<=3t Ay2 ¥ ustar gt wheba] A%
Fel=Z7)7h Sl olglofole] B S PSS AT

T3l AEE A 5 e A AT el
& Qusteta, swAole ur AR HES

d=2718 #eld dart Es FAs Rt Aol

3

D A NESE=s] BY el e HEL
=719l e ANFE

A gARe] 2
Ql3te 1071 235 él%fs}%ii = 4%% 1@, L
H mErh=s 0o %

+ Tabel 8¢} At} AFdd|=27]o] gk =
2 0.68+0.28% 0|3t} 7} o] HrE HliﬂZfH E”ﬂ
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(Table 8) Knowledge scores on food allergy according to food allergy experience of children

Children's food allergy

Total
Questions Allergic Non allergic t-value
(n=404) (n=73) ®=331)
An allergic reaction can happen with severe 0.8540.36 0.93+0.25 0.8340.37 278"
stress or sudden change in temperature. ) ) ) : : ’ )
A person can die from having a food allergy 0.80+0 40 0.86:035 0780 41 173
reaction. ) ) ) : ) : ’
The way to prevent an allergic reaction is to
stay away from the food that causes the 0.77+0.42 0.72+0.46 0.78+0.41 -1.29
allergy.
Food allergy is genetic. 0.76+0.43 0.78+0.42 0.74+0.43 0.56
People with severe food allergies can have an
allergic reaction after touching or smelling a 0.72£0.45 0.71£0.46 0.72+0.45 -0.12
food.
Food additives (Yellow No. 4, No. 5, Sodium .
Sulfite, Sodium nitrite, etc.), are common food 0.72+0.45 0.81+0.40 0.69+0.46 2.14
allergens.
Fried potatoes is prone to cause food allergy 0.6940.46 0.81:0.40 0.66+0.47 276"
rather than boiled or steamed potatoes. ) ) ) : ) ) )
Students with a crab allergy can eat lobster 0.6440.48 0.7140.46 0.6240.48 146"
without having an allergic reaction. ) ) ) ) ) ) )
Food allergies can go away as a person gets 0.56:0.50 0.6740.47 0.5340.50 201"
older. . . . . . . .
Protein in food is the major cause of food
allergen. 0.29+0.45 0.34+0.48 0.28+0.45 1.06
Total 0.68+0.28 0.73+0.18 0.67+0.21 257

Scoring: correct response scored 1 point and incorrect response and

'don’t know*/’unsure' scored 0 point

) Significant at .05 and 0.01 by independent t-test
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(Table 9) Knowledge level according to gender, income and education level

Total

. . "
Classification (N=404) M+SD tor F
Male 43 5.93+£2.11 o
Gender -2.872
Female 361 6.88+2.05
< 100 4 4004327
b
Household income 100 - 250 85 6.3242.22 rk
" 6.249
(10,000won/month) 250 - 400 195 6.74+1.86
> 400 120 7.2742.13*
< High school graduate 76 5.8242.46"
11 . -
Education level ~ Collcge graduate 310 7.01+1.88 10.661
(community college graduate)
> Postgraduate 18 6.89:+2.45"

EE a2

Significant at 0.01 and 0.001 by independent t-test or one way ANOVA and Scheffé test
. Values in a column not sharing the same superscripts are significantly different by one way ANOVA and Scheffé test.

‘Azotg oo} AEH A9 A 0] 0.85+0.367F, T Aoz AlmHr)
AlFdEar] AAgdes Qg ¢4l 0.80+ 0.40
08 B2 HFE BT, vh AlFgdEr] ¢l 2) 4, A5, uSTE g AFgEEr] ARleE
Wz o] 0.28+0.45, ‘2Fde=7]9} vho|ete] BAA o AP Abe] A, 25, 8oz nhe Aoy
o = = o3 o=, a7, T O ﬁ‘ =
03603082 & HTE wat 7] AXGEe AR gre o YAdo] 591211802 o
o] Alxo} AE o SR T =o0] Al - = =it o=
2pde] AEgEEr] AR ol uet sHEREe] 2 o
) 6.9+£2.054 ] B3] Eﬁ o Xé—[—— vElicHTable 9,

p< 005). B3k 7HAlo] At 2250 1007 ofskel 7
= 4.0+3.2774, 100~250% % Aol 6.3£2.227, 25
0~400UJ%J_ AbolE 6.7+1.867, 4009+ o)l =
7.342.138 02 JERJ A2E45F0] ZoldiE AlZoly
2710 gk A2jo] =gkon 7} w3kel| {ofgt xjolE
STHP<0.005). 2)F Ldel=7]ol thgh Ao sHt
Lo wsel web e wihe- fou]gl 2folE Hof 5
o] aZolslrollr  5.8+2.467] 0]l Whake] thET el
A 7.0+£1.88% 02 FofstAl E3TH(p<0.005).

B W 0.73x0.18%  ollen, HAAITAdA=
|

(p< 05) 107 & 5 A=) FEEwe] vEd
o vlste] fofsHAl & AFE B dEe F 5
g2oldu}. Z|HF xjo]o|
‘e aote] ATAP Y BB 284S F I 7k x}o]
7h 27 Yebsk e (p<.01) ‘nARkgY, ‘dEl2ilo 2
of AF7HE, Holoke] BAN 5o 3EF = o
§-2]3 2fo] 2 B YrHp<.05). 107] &= = = = 7+
3K

X

Al o
o zFol% Ho|A| S W mZoA] 7bg AT} ok 9. Y E7| FLAIE BAIMTO CHt 2HRES &
| 8, whdo] A delerlel fsle] HrbE A4 oS 22 A

71820l APASlelE I QAT o} 4F ot

Ha Fel=r] FHAE BAAES] B 2n)A =
=7)9) that ﬂ%ol Aol olRolAA| hgkes AR _ L ]

2 MR A4 U 4048 F 2477(61.6%)0]
E= ok 3ok Figure 2). Lee et al. (2011)
7} 200735E] 2008 37F<] iEH YA Aol did
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ez ddl2r) AF #A
9627 & 7039
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Dissatisfied
247(61.1%)

[Figure 2] Satisfaction of allergenic
food labeling system,

Sylzr] FHAE FTAAE Qo] BurEsitii ©
& SHAE tPFom PR Bk AHa7L ol 9)
EAE Qo] slehed A B 53, BAY B

A 63 5 & 11FE

pis

of
J
2

| sl 295 ARE 5 Frs
ZAFste] Table 107} 22 A¥E At dd=7] /2

213 FAo] HhHZ ZHoa BulEns 437405740
2 A=z ZHoMe] BUEE(4.01+0.55%)H} L
e & AT AFEFEAY] WHA SN B
Qolog ‘AUTA] HQ 7} 445+0.558 02 74 =7
UeRTh theo 2 ‘g 2] e E4E XIsH

FA7} 4.4240.577 =
4.38+0.58%4, ‘g7 =
4.3740.56%, ‘U% A BA] o’ 4.36+0.63%C
2 Uehga, el geloge ZH =7] g dov)
4.32+0.634 02 JERGT} 19903 ml=ro] A »E 7}

FAF GYFEAE 478§ F B Ut JUE
A2 kit 2 B4 WY Jee 234 teXx]

vF &g 2naprt ofslislr] i, Al ol He f1A )
wAshs Holl el =wto]l  QlojgttK(Taylor &
Wilkening, 2008). we} Be Uebel ztg A2 A}
g3to] 2ol A7 =Y 5 73 gt
2008'd w=ellA ARgEh= AEL 2009F0l &

(Table 10) Dissatisfaction factors of allergenic food labeling system

Scores(m:tSD)l)
Front-of-package labeling required 4.45+0.55
Allegens described in boldface 4.42+0.57
About Insert warning sign 4.38+0.58
labeling method Separated marking of allergens 4.37+0.56
(n=247) Need more detailed label 4.36+0.63
Need larger characters of labeling 4.3240.63
Total 4.37+0.57
Reca.ll actions needed for the products with violation of 4944070
labeling
About Lack of publicity about labeling system 4.18+0.59
. Difficult to find food labels 4.14+0.72
labeling system
(n=247) Need labeling for more allergenic foods 3.80+0.89
Low confidence in labeling system 3.70+0.90
Total 4.0140.55

Y S-point scale(very dissatisfied, moderately dissatisfied, neither dissatisfied nor satisfied, moderately satisfied, very satisfied)
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(Table 11) Estimation of allergenic food labeling system and parent's need for the system in school food service

N(%)
To improve psychological and physical health 191(47.3)
To improve safety of school lunch 133(32.9)
Estimation
To improve children's satisfaciton for school lunch 47(11.6)
To improve school lunch quality 33( 8.2)
Improvement in understanding of students with food allergy 125(30.9)
Education program for prevention of allergic reaction 115(28.5)
Needs Provide alternative foods 82(20.3)
Improvement of allergenic food labeling system 58(14.4)
Nutrition counseling about food allergy 24( 5.9)
Total 404(100.0)
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