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Epidemiology of allergic diseases in Korean children
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Hospital, Soonchunhyang University College of Medicine, Seoul, Korea

In order to overcome a certain disease, it is necessary to confirm the prevalence, natural course and risk factors of the disease. The
Korean Academy of Pediatric Allergy and Respiratory Disease has become the mainstream and has been paying a great deal of at-
tention to the epidemiologic research of allergic diseases in Korean children since 1995. In this review, we would like to summarize
the International Study of Asthma and Allergies in Childhood epidemiology study in Korea, the cohort study for allergic diseases,
and the national medical big data. New epidemiological studies are needed to clarify the relationships between allergic diseases
and factors such as air pollution, climate changes, microbiome, and diet, which are likely to be new risk factors for allergic diseases.
Based on these epidemiological studies, we hope to find ways to overcome pediatric allergic diseases in Korea and also to share epi-
demiologic techniques and manpower. (Allergy Asthma Respir Dis 2018;6 Suppl 1:S9-20)
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Table 1. Summary of International Study of Asthma and Allergies in Childhood studies in Korea

Year Age (yr) () No. of enrolled schools or hospitals Areas
1995 6-7(n=25,117) 10 Elementary schools & 10 middle schools in Seoul Seoul, Ansan, Ulsan, Suwon, Jeju, Changwon, Cheongju, Chuncheon,
(phase I) 12-15 (n=14,946) 24 Elementary schools & 24 elementary schools Jeonju (9 cities)
(a total of 68 schools)
2000'% 6-7(n=27,831) 10 Elementary schools & 10 middle schools in Seoul Seoul, Ansan, Ulsan, Suwaon, Jeju, Changwon, Cheongju, Chuncheon,
(phase IlI) 12-15(n=15,214) 24 Elementary schools & 24 middle schools (a total of Jeonju (9 cities)
68 schools)
2005° 6-7(n=7,131) 10 Elementary schools & 10 middle schools only in Seoul ~ Seoul
(phase Ill) involved in ISAAC study in 1995 and 2000
2008 6-11(n=5,036), 5 Elementary schools, 5 middle schools Seoul
12-14(n=4,607)
20102° 6-7(n=4,003), 45 Elementary schools & 40 middle schools Seoul, Gyeonggi-do, Incheon, Daejeon, Chungcheongnam, Chun-
12-15(n=4,112) gcheongbuk-do, Gwangju, Jeollanam-do, Jeollabuk-do, Gyeong-
sangnam-do, Gyeongsangbuk-do, Daegu, Busan, Ulsan (15 cities),
2015 6—7 years of age 16 Regional hospitals in Korea Seoul, Incheon, Gyeonggi-do, Daejeon, Chungcheonbuk-do, Gang-

won-do, Gwangju, Jeollanam-do, Daegu, Gyeongsangbuk-do,
Busan, Ulsan, Gyeonsangnam-do (15 cities)

Table 2. Temporal difference in the prevalence of asthma and risk factors of asthma in elementary school children in Korean

Prevalence (%)

Age .
Year Area (\?r) Wheeze, ~ Wheeze, last 12 Asthma Asthma treatment, Risk factors
ever months, risk factors  diagnosis, ever  last 12 months
1995’ Nationwide 67 17.0 95 17 32 Fever in infancy, antibiotics in infancy
12-13 139 8.5, living in Seoul 27 10
2000' Nationwide 6-7 130 44 9.1 33
12-13 128 9.3, obesity, ETS 53 18
2005 Seaul 6-12 130 55 16 30 NA
2008" Seoul 6-12 1.7 56 79 2.7 Young age, male, family history of allergic diseases,
antibiotics in infancy, parental asthma history, moving
to a new house, visible mold at home in infancy
20107 Nationwide 6-7 190 10.1 102 39 NA
12-13 15.6 85 74 17
2015° Nationwide 6-7 15.9 3B 58 2.3 NA

ETS, environmental tobacco smoke; NA, not applicable.
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Table 3. Temporal difference in the prevalence of allergic rhinitis (AR) and risk factors of allergic rhinitis in elementary school children in Korean

Prevalence (%)

Year Area ?/g; AR symptom*, AR symptoms®, AR, diagnosis, AR treatment, Risk factors
ever last 12 months ever last 12 months
1995 Nationwide 67 377 310 155 18 NA
12-13 368 300 17 50
2000'  Nationwide 67 354 297 204 15.1 NA
12-13 406 345 136 8.3
2005  Seoul 6-12 396 351 264 194 NA
2008"  Seoul 6-12 394 3538 34.1 26.1 Presence of other allergic diseases, family history of allergic
diseases, antibiotics in infancy, acute bronchiolitis before
2 years of age, mold exposure at home in infancy
2010°  Nationwide 67 465 436 370 286 NA
12-13 479 426 298 202
2015°  Nationwide 67 499 46.6 452 318 NA

NA, not applicable.
*Sneezing, runny nose, or nasal stuffness distinct from respiratory symptoms.
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Table 4. Temporal difference in the prevalence of atopic dermatitis (AD) and risk factors of atopic dermatitis in elementary school children in Korean

Prevalence (%)

Age .
Year Area (ygr) ltchy eczema,  Itchy eczema,  AD diagnosis, AD treatment, Risk factors
ever last 12 months ever last 12 months
1995 Nationwide 67 15.3 73 16.6 8.2 Young age, living in Seoul
12-13 72 39 73 44 Obesity
2000'  Nationwide 67 17.0 10.7 249 1.9 Young age, male, living in industrial area, prematurity, parental histo-
ry of atopic dermatitis, parental history of allergic diseases
1213 93 6.1 12.8 14 Obesity, living in industrial area, prematurity, parental history of atop-
ic dermatitis, parental history of allergic diseases
2005"  Seoul 6-12 24.3 16.0 292 145 NA
2008 Seoul 6-11 243 18.0 3 145 Family history of allergic diseases, moving to a new home, mold
exposure at home in recent 12 mo
12-14 16.0 10.8 22.1 8.3 Female, family history of allergic diseases, mold exposure at home in
infancy or recent 12 mo
2010%°  Nationwide 67 270 206 356 15.3 Atopy, family history of allergic diseases, moving to a new home,
current mold exposure
12-13 199 131 24.2 89 Female, atopy, family history of allergic diseases, moving to a new
home, current mold exposure
2015°  Nationwide 6-7 158 127 20.0 108 NA

NA, not applicable.
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Table 5. Temporal difference in the prevalence of food allergy and risk factors of food allergy in elementary school children in Korean

Prevalence (%)

Age .
Year Area (\?r) Food allergy Symptoms in the Food allergy Food allergy treat- Risk factors
symptoms, ever last 12 months diagnosis, ever  ment, last 12 months

1995’ Nationwide ~ 6-7 109 6.5 42 27 NA

12-13 113 74 38 20
2000" Nationwide ~ 6-7 8.9 5.7 47 2.6 NA

12-13 126 86 5.1 2.1
2005° Seoul 6-12 120 76 6.4 28 Presence of other allergic diseases, antibiotics in

infancy, presence of mold at home in infancy

2008° Seaul 6-12 12 74 53 24
2010% Nationwide 67 190 101 102 39 NA

12-13 156 85 74 17
2015° Nationwide ~ 6-7 17.12 32 NA NA NA

NA, not applicable.

Table 6. Temporal difference in the prevalence of bronchial hyperresponsiveness and risk factors of bronchial hyperresponsiveness in elementary school children in
Korean

Prevalence (%)

Variable
2005-2006™* 2009-2010** 2010% 2015
Criteria of PCz (mg/mL)
PCxn<16 36.0 209 195 258
PCxn<8 216 129 13 172
PCxn<4 9.7 56 42 100
Characteristics of each study
No. of subjects 1,208 1,208 1,151 559
Age (yr) 5-7 9-11 5-13 6-7
Region Nationwide Nationwide Seoul Nationwide
Risk factor NA NA NA Combined atopic dermatitis, current dog ownership

NA, not applicable; PCzo, provocation concentration causing a 20% fall in forced expiratory volume in 1 second.
*Methacholine provocation test. 'Provocholine challenge test.
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Table 7. Temporal difference in sensitization rates on skin prick tests

LeeE etal. = Epidemiology of allergic diseases

Sensitization rate in each year (%) 2005 2008 2010* 2015°
Number of allergens used in each study 18 18 18 18
Sensitization rate to at least 1 inhalant allergen, n (%) 588 (30.1) 234(37.7) 3,753 (47.9) 290 (45.6)

Most commonly sensitized aeroallergen 7yr: Der p(23.5%),
12 yr: Der p(33.0%)

Characteristics of each study

Number of subjects 3,280
Age (yr) 6-12
Region Nationwide

7yr: Der p(31.4%) 67 yr: Der f(32.4%),

12-13 yr: Der p(42.7%)

7yr: Der p(37.1%)

621 7,829 642
6-12 6-7,12-13 6-7
Seoul Nationwide Nationwide

Der f, Dermatophagoides farina, Der p, Dermatophagoides pteronyssinus.
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1. MOthers and Children’s Environmental Health

MOthers and Children’s Environmental Health (MOCEH) ¢

 euetelA Age = *]E% it 2oJakg] 7]RE 24

ITE A=A 2 2] 92 TR BRI R 7]EEg o,
2006 58] 20101 7H4] A, %’Ei%*& Al Aol Al 1,751782] A
HE %%6]—0# 21395} TH(Table 8). 8 7Md 2= tr| o, =
501 ofol ) 43 43 e el o
2| w317 e, 8 kol et A A
5], AYe] #4 =4 (PM,y, PM,s, NO,, HCHO,
VOCs)2 3L, AA| ] 3 24| 2HHof|A] 1-hydroxypyrene, 2-naph-
thol, hippuric acid, cotinine, & 23 We+52(bisphenol A, phthal-
ate), malondialdehyde®} - A} HO| 2 GSTM1/T12 thAlt L+
oA S48, Ao FEE(H, T2 7w, A =
g 2H|E, folateS S7g5HTh =8 Bl A== A4 W A%,

njgzof, AAFotet 2 Al B, 4 5 7], AlF 52 47 of

o]9] A, | =71AekS HAlA} siie). de| 274 gk
thek A= ISAAC HRAIE 0]-8-810] 6-247]1, 3-540]] 212+
H7etHal G2 7]2F WA AR ER IgE, TAHE interleu-
Kin-10 242 3-54]0] Qo4 Alaksick

S| asa) BRI 2a ol ATRE AT 67 g 27
3 A S7ISRHR S| S} & 902 3] ofu]]Re] 9]
E=7F 7Rl A E k=0l w2 - 6711 ofE vl Ry
Ho] Z71ReR=t 3l 1 stk

2. COhort for Childhood Origin of Asthma and allergic
diseases
COhort for Childhood Origin of Asthma and allergic diseases
(COCOA) A= peluetollA 27| dg A5 S 2 A
S0 2 A|2kE] WlT} 2|HALE] 78F 24 5 Eoltk 20074 11
5 20164 12971 A& 2|49] 574 cishg et s7He] w7l

Allergy Asthma Respir Dis AARD

oA 3,004 2] AP E F-=5}0] 5 20607 AT AF O ®E A
T5 03 Folth” @A 2 104] ofolEo] F+AHAL 3loH,
A =2 50] 2F80% o] 0|2 11 QT YAl = AS 2 7]9] Al
o] 27, AEd| 2, Ao], npojA mHlolo] ofo] 52 A 27|
S Rttt 7S st ofefet 8qlEol o%A
e 271 Aol FRFE Al kL glem, 53] 77l
Of A4 g /dell whet ol=iet ko] oA Hekst=Alef H
A1 Ateal ek o]l gt AR = AEA O, 14 0]
S ), A 278 2AHYAL F 7-841), A 7] e g AL
(giographic information system 7|HES. 2 Al S-HE| vfjid), AL
JA17 2AHATES] AP, A A E| A g7, ofoof AR
HAH67M4Y, 1, 2, 3,4, 6, 8,9, 104]), AHELe} ofo] 9] Alo] ZANEE

A)), nfo| L Zupo| & (ZH, v, At E, ek ke ofofof dY
9 AHAHAL 9)7]52 T35} impulse oscillometry, fractional
exhaled nitric oxide, 7] 5 7A}, 7|4 GHAH-L, %1-;5]] 2 7|AA}
2 14, 34900 UniCAP 2k 34, 641e] 75312 4132 A2yt
T 9)ck = agel tat Bk e, 14 ol il 2]
o} a7 o} afel27] 22} 05 o|ajol fof olFolA.1 ek 2
27182 ofofof = FAlAZPEE, AA o] thgt Bk oA
Ao AT AE AT S $- ofolf o)ty HhAY
HEE=SE S7HAITE A 2k EaTskylnk”

¢

el

3. Panel Study on Korean Children
o5 ul'd 11 (Panel Study on Korean Children)= %30

o sitol gt o ey 241 Sistel 2008335 A1
Fer9]e] wel 7|uk 24 1.5 Eoleh 2ub] S8HTAS) 55
HE] 307)]2] Aol B oA 2,150 9] AtRE R 5o
ZFoltk o 37 2HS I3 FARALE AL 9l7]o],
2ol 23 7hAolut el o] ghi= ARkl glck A
AFE 7)o 2 31 glon] ARAARpE A e
Afaan glop] AE-gero] 98ue] ol w2 A
E7} o] 2 YRS 3t oF 80% HE & T o
3} 2R 2ARA 201590 o5 telA 2o B
o1—gﬂ = 7]x1§} 74/\]_ X]—_ﬂ;(] z/\].é HOH ISAAC A H}_/\]_# ]?%4

SR, 75 A 71T A, TS AR ol A
Al om de| =7 2ghol Tk oA el o] oA o] o]
ek

—

1,4
) HU AURPY

oo o

f
=1

e

Hu :|m
m{m
ol o([ﬂ
= Ho
o BN ?N i

M olo
N
X o\

1
11101' i
;N

P

4. Korea Children’s ENvironmental Health Study plan
% opE7ol 87 B 2Hd @ t=Fo] ool o] A%k

3} tﬂ—/%] o] v)R|= G st A) Al 2kE X%—_—["— DI-H 5]

E ¢I5toltt. 2013 5] A2tste] 34 25 Eof

Al 5,000& A 2 Folrf =8 7} e% %ﬂ—%*

i)
e il
NowE

Q

Ol A

\:l

ol
ERiEAc
=)

=

o

b

C

https://doi.org/10.4168/aard.2018.6.51.59 S15



LeeE etal. = Epidemiology of allergic diseases

AARD Allergy Asthma Respir Dis

“8PIX0 JU}IU PBJEYXA [EUONILL 'ONB ‘WalsAS Anauoy|iaso asindwi ‘S0 1s81 aud unys ‘| dS ‘pooypjiya ur saibiajje pue BwiLise J0 Apnis [euoneualul ‘OS] ‘WalsAs uonewuoul aydesSolf ‘gjg

Salleu
-uonsanb 158} abua| ePWLISY 0}
IVVS| SIS -|eyd auljoyoelsw ‘Answoids Buizasym |0oyasald Joj sadAyouayd pue uaip|iyd [00yds Ul BUILISE op-I6  Buizesym Juainaqy Ajles woly
-ouBelp 103000 ‘ON®&4 ‘SOI ‘LdS ‘Selleuuonsany  Jo Juswiesl) pue sisoubelp 10} UOIBUILEXS JO UONeZIPIepUE)S au) 104 i 7102-6002 €65 10yo) -BuosAg ‘Inosg  L0yod pooyp|Iyd UesiQy) YIHOM
|9 158} abua|jeyd eale Aunod ‘|euysnpul ‘uegin Buoue
Salleuuolr  auljoydelaw ‘Answonds ‘|4 abe |00y2s Ul UsIP]IYD JO Uyeay 8y} Uo (218 ‘BUOLLIOY [BIUSWILIO Siesh / 2:(U01E8s3Y [BlUBWULOIAUT
-sanb JyyS|  ‘[e1sw Aeay ‘salieuuonssny) - -IAUS ‘s|elaw Aeay ‘uonnjjod Jie) SI0}e} [eJUSWUOIIAUS JO 1088 8] g ‘G002 1€9'7 JOY0)  SpIMUCIEN  Pue yyesH Suaipliyd) 43IHD
Jaydnusip auLioopus ‘ersw 80U31INJJ0 (ueyd Apmg
Salleuuol} Aneay ‘Bunjows ‘g|o ‘usw  aseasip pue ‘Juswdojaasp ‘Yimaib pjiya uo pooypjiyd pue Asueubaid pouad U}{PBH [BIUBWUOIIANT
-sanb S| -8INsesu JUsLUUOIIAUS J0opu| Buinp uoinjjod [EUSLULONIAUS PUE [EJUSWUOIIAUS 0} 81NS0dXa J0 19847 0z 910Z-€10Z UBWNNIIBY HOYoIYUIg  spimuonieN Sualp|iy) ealoy]) SHNID-M
SISOU
-Beip 10100 1581 8bug|
‘Salleuuon  -|eyd auljoydelaw ‘Anawolids uawdojanap pue ywolh a(UBIpIIYD
-sanb JyvS| ‘ON@4 ‘SOJ ‘LdS 'Selieuuonsany)  1Uejul 10} 8|gELNS UBWIUOIIAUS 81ed p|Iya Jo Juswidojanap aup uo Apms i 8002 0Gl'Z  Loyodyulg  epiMuoiey  Uealoy Uo ApniS [aued) I3Sd

"3WoIqoIdIW [eyeuiad (G) pue ‘uoniinu |eleunad () ‘Juswdo
elUsJe|d ‘po0|q PI0D ‘8LUIGOID  -[BABPOINAU S,P[IYA BY PUB SSB1S [e100S0ydAsd [ereusid |eusiew (g)
Selleu  -IW‘S|D JuswiaINSesw usw  ‘syueln|jod Joopino [exeutiad (z) ‘(01 pue Gz Sienew ayenanled pue

-uonsanb -U0JIAUB Joopul 1sa1 8Bua]  *Buijows 039ega] ‘UIX0I0PUS [BlIB1IE] ‘BlIW 1SNP-8snoy “a'l) SI019e} a11(SBSEBSIP
IVVS| SIS -|eyd auljoydelaw ‘Annswoids  Joopul [ereunsad (|) :seseasip aifis||e 0 8SIn0d [einjeu pue Juswdo|an 2i619||e pue ewysy Jo uiblg
-ouBep 10320( ‘ON2d ‘SQJ ‘1dS ‘selleuuonsany - -ap L 0} Aj[esned angLiuod sajqelien [eyusLIuoIAUS G Buimojjoj 8yl 0z 9102200z %00t MOYod yuig [noss  pooypjiy) 4o} 1oyQg) v0I0d

sajyoid arml(UHEsH
Salleuuol} pidi| Jexewolq auun ‘g|g (018 “auowLI0Y [BIUBWUOIIAUS ‘S|eIaWw Aneay ‘uoi ues|n ‘ue [EIUBLULUOIIAUG SUBIP|IY)
-sanb JyyS| ‘18w Aeay ‘salieuuonssnp  -njjod Jie) JUSWILOJIAUS PUB Ueay Ualp|iyd Usamiaq UOeIoosseay] G 0102-900Z  IG/'L  Hoyodyuig -uosy) |noss pue sIByIQIN) HID0N
NENCEN
P (#A)dn
abi9||e Jo pouad ubisap eale
JUBWSSasse ainsodx] anslgQ -M0||04 JO Sjuedioied aweu Apmg
JUBWISSBSSe Juaw|jou3 Apmg aiyde.fioan)
uoneinq
awoanQ

uaJp|iyd ealioy ul SaIpnis Loyod Jo Saisuslieley) g ajgel

S16 https://doi.org/10.4168/aard.2018.6.51.59



AR H A
HE 7199,
s 50 - Al AR &
Abste) ZAF 717RE 2016 H 5 E] 2036714 20 7o)
ol es7] olA, ehE7], 7] sHA=
2 Hste] WA SRl IRk 117 At
kol

5. Children’s Health and Environmental Research

B4R QA7) 3H57) ofo]e] Aztol| u|A]= JIFS 1H5El)
QIR A=A offlo)o] e A=A Eo] 1ol mlA|= FF
off thEt Felet A& %XJEE 2005\HE] 20108 87H4] 69
AA A, AT, ol 28 3R At 107] =AQ] 3370 =
5o Al F 7,059 i*}o}ML, 71 % 2,631780] tsiAl= 1,
2810]| m5}e] 24 7170 2 22)e)] S ARAH2Y, 4d F)E A
Y5} Aol oAy 2 7] AR} Zl;g Z+odsl s /\o]- ITEH
TFolct e Y wE B4, S
RN wa blmshe %@z& } ol 2 7

*} 7]411 OH”\]@: -LPT'—H A ]6:-] T2 Ngstelar g 2714
L ISAACAHREES &3]3
A =7]2 %}J—} . 5}04 T]— I ]Z}Qﬂ(late onset), O}Eﬁ]
AJsko ]70% =3}
:%7]'7‘]% BtEst=4

4199]' 0}534 Eﬁ?ﬂo ] 61%7] A 78R 2l 2ol oS
ol 2hg3h 2 olrhis 7534205 B3}k u} Qlck 3t = 2ot
A7} 717EE ol AFst= A9 718R I S 9%
FALM A7 1A 99 4743401 U= otolEollA t7] 2ol thEt
o] H7|5 A, 7| Aol FaFS o] HA S F

7 S Qe BRIk

6. KOrean childhood cohort from early REcurrent
wheezing to Asthma

71&0] ol A Ao AtE|A] ESIIH, o5 317] H A Hdka
A A% A BE5E o) 298 WY T A asER
2009 5LE] 20148 714] 593 2] 244 2] AHHA] A FHA}E 7
ato] 67471 54 et gE Qtolck S5 A7) Ay A
= WY A, S A of o whet ofg] 7R #E g e ' Uil
olof| W A FE FAFs}o] Fhlo] A7 FEFol| o X

o} AR P FHETA T AFRA BRRA, L2714
S} a7 §A A, Bro| L 2ulol 8, W1 AL B4,
7R, & Ao A A

ul

impulse oscillometry &

Allergy Asthma Respir Dis AARD

9 27] 25 2 X2 vpo oS B E
o mo]z Emtol 9] T4 B 7]5-2 do} A4
w7 TaFeh o} 4] EHRE B 4 ek 2

.Q_
=
sl ol gk

o
N
oﬁﬁrﬂ

=7t 2z7ie|z BlolE] &

oI=0
9,!
re
41

1. =LH Hloi|o|g AT i
$-2utgh+= information technology 73=r0]2}= g Adof| A7
ofefolnlat o] Thore 27t ejolel oty ek Bulai7
HBT lo]E], 1003 L5 E, FAVAHANAR, 5ot 1%
WAz, HEele) salslaulolel, 29} 71 7} A4, 2]
2 ol T B S0Py AREA ol L, e
o wpolai i Al AHAIY R, A7 FUdRAL XA A7
ZAL Rl FAA| AR A EALR (G, AL, HIYE &
T LAEE GASST A2 E), MY M AT E, &
Al 71‘?}51§E,’§%°] ATE, U o] A=A g 2 E, 3
ZA} S AR ALY e Fhr ol R,
, A EAR 9 7FES B EX] AR RAL
=71 HAE O] S EAR, FARY AFFES HlolE &
FRlo] B2 o2 HlolEE i F7skL §lom, of7]o]
S| ti7]1 99 K, 71 SU| o5 e} 7S o E 5 U
oA R E= e lolE7E S0 AL Qi o & Z42te] H9
= HlhlolEle 5 HAo| et F83t dlo[HE ERstal 9le
L 7RI E B oo = QIg Hjole] 7o) A Algke. = 2lsf ¢
T 5ol  A|ofo] Har qlrk 2 175X, Aoy, B 9
& 7H] @ vl R0 R AAE B E BUEAE, PPAA]
] B Rt S e R o B e B AR o2 A AR R
AAFE7H, = e, T E AR, SR o m A, A
A Y, T AR S 5O 5 TS oF -
719)%= Hlrolg] ko] SHAdE|o], =Rl 17 S715 21 Hld|
ole] A A7t EAdskd A O 2 7diEe) HRIEG ST #Y
18 AT EEA AA AT E)E F3t *PES’J il 5 Aght &
ok gloly, gG-o} AR T T EES E3l Qo] v Fr| 1l Ast
HPAY, 17 2L #H7 s 4/\}, %l?} AL AN =
5= Qo AlAA S &2 712 Qs ok A3 E F50]
ok

ol A m

l

2.2 R2 A LU HR ajsgr
FEt B wole 4
) o} g el

25 ol gtk

= 2 Al o] glo.
%ﬂa Jojopz At dold B4 vt

https://doi.org/10.4168/aard.2018.6.51.99 S17



AARD Allergy Asthma Respir Dis

Table 9. Advantage, disadvantage, and data sources of Korean healthcare big data

LeeE etal. = Epidemiology of allergic diseases

Data sources Studies (No. of publication)

Advantages

Disadvantages

Health Insurance Review ~ Asthma (9)
and Assessment Service

Nationwide cohort from 2007 (98% of
Korean population)

Including information of inpatients, outpa-
tients, and pharmacy

Healthcare utilization, procedures, diagno-
ses, treatment, and payments

No information of off-label or over-the-counter drugs and proce-
dures

Interference by policy and reimbursement

No information of severity, laboratories, and image

Shared identification number in neonates before confirmation of
Resident Registration Number

Cost-effectiveness, and cost-benefit analy- - No linkage with family, income level, and residence

sis; possible

High external validity

National Health Information Asthma (26 articles), allergic rhini-  Nationwide cohort from 2002 (98% of
Korean population)

Including information of inpatients, outpa-
tients, and pharmacy

Healthcare utilization, procedures, diagno-
ses, treatment, and payments

Database of National
Health Insurance Service

tis (3), atopic dermatitis (2), aller-
gic diseases (2)

Cost-utility analysis (Quality adjusted life years); impossible

Low internal validity, discrepancy with real-practice

No information of off-label or over-the-counter drugs and proce-
dures

Interference by policy and reimbursement

Few information of severity, laboratories, and image

Duplicated records in neonates before confirmation of Resident
Registration Number

Information of income level and residence  Shared identification number in neonates before confirmation of

Cost-effectiveness, and cost-benefit analy-

sis; possible

High external validity

National Health and Nutri- ~ Asthma (14), allergic rhinitis (9),
tion Examination Survey  atopic dermatitis (23), allergic
diseases (4), allergic sensitiza-
tion (3), anaphylaxis (1)
Korea Youth Risk Behavior

Web-based Survey Online survey

Cross-sectional design

Questionnaire by interviewer

Urinary cotinine levels

Some of blood test, and lung function test

Cross-sectional design

Resident Registration Number
No linkage with family
Cost-utility analysis (Quality adjusted life years); impossible
Low internal validity, discrepancy with real-practice
False report (i.e., smoking)
Cannot investigate causal pathway
Cannot investigate cost-analysis

Cannot investigate causal pathway
Cannot investigate cost-analysis

1) AAFEIH, SRIEEI T H740|2 BlH|0|E

Q1T kol o] B oF2 414, B4 Agtolu} Al Heo)
ZA] B4, 57} 0) A4 i T a ool 714 Tk

2 Blolefolm), 21¢] A} AR e LEE A 4o] B
SPALE ofeh e - elukaig 9] A0 2 AleE 4= gk
AT B HolEl 71 EA 02 e lojelolut 2007 A
B T2 AP AR AT, A5 4 0] gl Aol whl
Bk BlolEl = 200245 TEHUT, AZA|} 25 42 Ho]
B 35t 9l Aol o] SIEK Table ).

(1) pNpS|

o] vlolg AtY] -9 A, 22, oF= dlold 1] 4A|
7} B7155k0] ATt 48]0 A|gHA o] AL it} Zho] o1t A
F7Fohd 3 glofEjrt Bk 7ol vlal” U HlEolel=
= Q15 A e = 9l o, Fok AAE 2R 36
=7} 79 A AT E AL50] 7HE stk o] & Bl QlahkA &

At ol g} Bl &} K Ajo] 7153k o] Qlck

S18 https://doi.org/10.4168/aard.2018.6.51.59

o o] TR 9lek S, 43 i 1 Fol 447129

1ol w2 hAo] LA 21§ sto] Al o] A7t A}

Foh? w3k EA 2o 4 9] OTC ¢FE(over-the-counter), A3
TE B Al vlgo] oFE A B B3k Fagt ARk olo)

2) BUANLFUZAL FAHAL e 22T AL
TRUAZGEEA = 1998 FE A ZE|o] dA A|77](2016-

2018) A7} A8 S=o|tk A|17]¢1 1998 0] = 2002 A}, 12,000
HEE glALe 2 ZALE 38519, A77]9] 2016-2018E1 0=

F 192 ZAFFNA 5 44167179 FHNL AOR 2APH
AR 3 ek “A 7Aoo 24, Pl ofws
391 o) p i) ATk Hhe Ho] QLY “H 19 ok
A4419] S WIS AR5 1 kS S8 T

ol g At ATLE 9 A0 R
O 242 §18) ZARI OJgH AEEA A

AR R S5 S TR delelE 2

ek, ST oF 18 7172 EAFSHAA 5 thsEs 3

T} 0] FHARYeFe v
S wslel Azt
N



M I3 k] 71 S s e 1 2 ol
3 $ Sy} 9P S} £ A Aol
27U SR RS
5 /A A8 3001
e e 9 o
o2 ols| AEe] Hihe
H@M%Eﬁ%ﬁﬁ@ﬂﬂ§ﬁ>4ﬂziLﬂwW}
ok

3. Z7}7|8t Bl|o|E | FEm} MighH

WA AL E B Y S50 A{Ee Az e
shedat 42o] 7Hsg oL, QAR HEH AJF o]% AA| ¢
fElo]EL 2 E Hlo[E2te] 0474]7} ol & QIjk HH]
o] ZA7} EaL Sl 56], 3 = B HlolE Y
713 AL Akl R = °]°H Ioh 24 B o 4
7h e 71'L’H°] = A d ol 3 S =

27 e 2EkqleAre] A9 i ek
zj‘?l HEAL AR AR 2ARRE 4R
ofA Qlont, ket AW A 7he] A% A

JR

o
in)

&

L,

O
O

o Lo
4

[
o
of
[o]

s
S~
>
T
oZi

-

.
£ ox
|o
o fu
Yoo
rir
r_>.i

o, M

> A d

Mo
ook
e o
<
m
rlo
o
o
1o
e
Mo
EN
>
o
&
Al
N
i
k1
U

i
rlr

rﬁ—lﬂiﬁ-tmlorijgiloﬁm
s
4>
b ze

5] ZAI7F A

ot
>
T
i
Y

(drug ut1hzat10n revlew)ﬂ— SR AARE 7] 2 tﬂola 7\_}—/]
QA w=el7} ) Buro) K138 oJo], 2o} Hlfole] ATA5o)
%10]91El 74| 5135 E (Pedigree cohort)7} 2018 %= 571 o4
olo}H 1} ekt Alelat 4 Qe WdolEl} 158 Ao
sJaic

2 =
27] ISAAC A 2 AAQ] 20 Ae=27)98 3389

277013 9 913 Q1A BHlo] 5 B 2o Glgiek et Sy
ol 4] Tl ISAAC 75 9144 0.2 A3k 4= SlofA] Fhuf o}

Allergy Asthma Respir Dis AARD

e/l ST 1 AsHE 2113 4 QI 2k ofe
3 %ﬂ@%%ﬁ%%%ﬂéﬂﬂ%%lﬁﬂﬂ%%z%%
A

Hzg mAdiirwg%H%
2 A2k SR ofn) Sujel £AlsHs
A3 P 7L A2 3 7)E9] ISAAC Qiﬂ?ﬂ%@ﬂﬂ?%
32 urgate] vholo] S F4:8kgho 24 N} 2k dofetd
g 248 stel 612 o] M58 Aol

 ZARo.NE ARl 24 EEE DY o] o
S0l RoPIE BANIE AR DI 2 s

1l
N

Lol ok .
o O2
-2 Sﬂd e

o,
oot
L;jt;mw

4 O

R nﬁwﬁﬁ—ﬂ

i
S5
4 3
e

2

L

o&g

i)

>

o

2

=)

of

o%

ﬂt&t

2

(

ofd kI M
i
N

o
o
o
fu
x
=
£
lo
rO
)
o
02
ox
o
4
¥0,
K
ok T
<
N
ﬂ*l
o=
I-H

<
N

=
2l
1}014

[t
off
:og
117
s
[
N
iy
foh
1o

U:

T e
& e
pa) o

o @ T
=)
mL
ﬁi
o
o,
po)
o
e
i
olrt
o
N
N
olr
ot 1t
pay
O
Hor
T
o o
N
1
vl

o)
tlo
l

U
N

°
10
oX,
ﬁ

u

L
2,
o
oot
o
=)
N
rir
rO
3

i

[o
=
ol

ok

.

mﬂwqhwwuaeaﬂ =
e 2 Sgae

REFERENCES

1. Hong §J, Ahn KM, Lee SY, Kim KE. The prevalences of asthma and aller-
gic diseases in Korean children. Korean J Pediatr 2008;51:343-50.

2. Lee Y, Choi J, Park MR, Kim J, Kim WK, Park YM, et al. Analysis of re-
gional prevalence of allergic diseases in Korean school children. Allergy
Asthma Respir Dis 2015;3:62-9.

3. Korea Centers for Disease Control and Prevention. Investigation of the
reference ranges of respiratory and allergic diseases test based on disease
diagnosis in nationwide randomized general pediatric population. Cheon-
gju (Korea): Korea Centers for Disease Control and Prevention, 2015.

4. Kim WK, Kwon JW, Seo JH, Kim HY, Yu J, Kim BJ, et al. Interaction be-
tween IL13 genotype and environmental factors in the risk for allergic
rhinitis in Korean children. J Allergy Clin Immunol 2012;130:421-6.

5. Lee JH, Han KD, Kim KM, Park YG, Lee JY, Park YM. Prevalence of
atopic dermatitis in Korean children based on data from the 2008-2011
Korean National Health and Nutrition Examination Survey. Allergy
Asthma Immunol Res 2016;8:79-83.

6. Park YM, Lee SY, Kim WK, Han MY, Kim J, Chae Y, et al. Risk factors of
atopic dermatitis in Korean schoolchildren: 2010 international study of

https://doi.org/10.4168/aard.2018.6.51.59 S19



AARD Allergy Asthma Respir Dis

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

asthma and allergies in childhood. Asian Pac J Allergy Immunol 2016;
34:65-72.

. Lee JY, Seo JH, Kwon JW, Yu ], Kim BJ, Lee SY, et al. Exposure to gene-

environment interactions before 1 year of age may favor the development
of atopic dermatitis. Int Arch Allergy Immunol 2012;157:363-71.

. Kim YH, Lee SY, Lee E, Cho HJ, Kim HB, Kwon JW, et al. The change in

food allergy prevalence of elementary school children in Seoul since the
last 20 years and the risk factor analysis. Allergy Asthma Respir Dis 2016;
4:276-83.

. Kim YH, Lee E, Cho HJ, Yang SI, Jung YH, Kim HY, et al. Association

between menarche and increased bronchial hyper-responsiveness during
puberty in female children and adolescents. Pediatr Pulmonol 2016;51:
1040-7.

Lee E, Kim YH, Han S, Yang SI, Jung YH, Seo JH, et al. Different cutoff
values of methacholine bronchial provocation test depending on age in
children with asthma. World J Pediatr 2017;13:439-45.

. Korean Centers for Disease Control. Prevalence of allergic diseases in Ko-

rean children, 2010 [Internet]. Cheongju (Korea): Korea Centers for Dis-
ease Control and Prevention; [cited 2017 Dec 18]. Available from: http://
cdc.go.kr/CDC/cms/content/mobile/33/12633_view.html.

Korean Ministry of Environment. The 5th Investigation of exposure ef-
fect to environmental factors on children's health [Internet]: Sejong (Ko-
rea): Korean Ministry of Environment; 2009 [cited 2017 Dec 17]. Avail-
able from: http://webbook.me.go.kr/DLi-File/091/019/008/5572102.pdf.
Yu JS, Lee CJ, Lee HS, Kim J, Han Y, Ahn K, et al. Prevalence of atopic
dermatitis in Korea: analysis by using National Statistics. ] Korean Med
Sci 2012;27:681-5.

Kim BM, Ha M, Park HS, Lee BE, Kim Y], Hong YC, et al. The Mothers
and Children's Environmental Health (MOCEH) study. Eur ] Epidemiol
2009;24:573-83.

Kwon JH, Kim E, Chang MH, Park EA, Hong YC, Ha M, et al. Indoor
total volatile organic compounds exposure at 6 months followed by atop-
ic dermatitis at 3 years in children. Pediatr Allergy Immunol 2015;26:
352-8.

Kim JH, Jeong KS, Ha EH, Park H, Ha M, Hong YC, et al. Association
between prenatal exposure to cadmium and atopic dermatitis in infancy.
] Korean Med Sci 2013;28:516-21.

Yang HJ, Lee SY, Suh DI, Shin YH, Kim BJ, Seo JH, et al. The Cohort for
Childhood Origin of Asthma and allergic diseases (COCOA) study: de-
sign, rationale and methods. BMC Pulm Med 2014;14:109.

Chang HY, Suh DI, Yang SI, Kang M]J, Lee SY, Lee E, et al. Prenatal ma-
ternal distress affects atopic dermatitis in offspring mediated by oxidative
stress. ] Allergy Clin Immunol 2016;138:468-75.

Lee E, Lee SH, Kwon JW, Kim YH, Yoon ], Cho HJ, et al. Persistent asth-
ma phenotype related with late-onset, high atopy, and low socioeconom-
ic status in school-aged Korean children. BMC Pulm Med 2017;17:45.
Lee E, Lee SH, Kim YH, Cho HJ, Yoon ], Yang SI, et al. Association of at-
opy phenotypes with new development of asthma and bronchial hyper-
responsiveness in school-agedchildren. Ann Allergy Asthma Immunol
2017;118:542-50.

S20 https://doi.org/10.4168/aard.2018.6.51.59

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

LeeE etal. = Epidemiology of allergic diseases

Kim BJ, Lee SY, Kwon JW, Jung YH, Lee E, Yang SI, et al. Traffic-related
air pollution isassociated with airway hyperresponsiveness. ] Allergy Clin
Immunol 2014;133:1763-5.

Kim BJ, Seo JH, Jung YH, Kim HY, Kwon JW, Kim HB, et al. Air pollu-
tion interacts withpast episodes of bronchiolitis in the development of
asthma. Allergy 2013;68:517-23.

Kim BS, Lee E, Lee MJ, Kang MJ, Yoon J, Cho H]J, et al. Different func-
tional genes of upper airway microbiome associated with natural course
of childhood asthma. Allergy 2018;73:644-52.

Kim JA, Yoon S, Kim LY, Kim DS. Towards actualizing the value poten-
tial of Korea Health Insurance Review and Assessment (HIRA) Data as a
resource for health research: strengths, limitations, applications, and
strategies for optimal use of HIRA Data. ] Korean Med Sci 2017;32:718-
28.

Beau AB, Didier A, Hurault-Delarue C, Montastruc JL, Lacroix I, Dam-
ase-Michel C. Prescription of asthma medications before and during preg-
nancy in France: an observational drug study using the EFEMERIS data-
base. ] Asthma 2017;54:258-64.

Charlton RA, Pierini A, Klungseyr K, Neville AJ, Jordan S, de Jong-van
denBerg LT, et al. Asthma medication prescribing before, during and af-
ter pregnancy: a study in seven European regions. BMJ Open 2016;6:
€009237.

Wang WC, Lu ML, Chen VC, Ng MH, Huang KY, Hsieh MH, et al.
Asthma, corticosteroid use and schizophrenia: a nationwide population-
based study in Taiwan. PLoS One 2017;12:¢0173063.

Kim JA, Yoon S, Kim LY, Kim DS. Towards actualizing the value poten-
tial of Korea Health Insurance Review and Assessment (HIRA) data as a
resource for health research: strengths, limitations, applications, and
strategies for optimal use of HIRA Data. ] Korean Med Sci 2017;32:718-
28.

Park MB, Nam EW, Lee SK, Kim CB, Ranabhat C. The correlation of dif-
ferent cotinine levels with questionnaire results: a comparative study for
different measurement methods of the adolescent smoking rate in Korea.
Asia Pac ] Public Health 2015;27:542-50.

Lee SI. Prevalence of Childhood Asthma in Korea: International Study of
Asthma and Allergies in Childhood. Allergy Asthma Immunol Res 2010;
2:61-4.

Kwon JW, Kim BJ, Song Y, Seo JH, Kim TH, Yu J, et al. Changes in the
prevalence of childhood asthma in Seoul from 1995 to 2008 and its risk
factors. Allergy Asthma Immunol Res 2011;3:27-33.

Ahn K, Kim ], Hahm MI, Lee SY, Kim WK, Chae Y, et al. Prevalence of
immediate-typefood allergy in Korean schoolchildren: a population-based
study. Allergy Asthma Proc 2012;33:481-7.

Korea Centers for Disease Control and Prevention. Standardization study
or the diagnosis and treatment of pediatric allergic diseases. Cheongju
(Korea): Korea Centers for Disease Control and Prevention, 2010.

Kim J, Hahm MI, Lee SY, Kim WK, Chae Y, Park YM, et al. Sensitization
to aeroallergens in Korean children: a population-based study in 2010.
Korean Med Sci 2011;26:1165-72.



