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Purpose : It has been suggested that caesarean section is a risk factor for allergic diseases under
the ‘hygiene hypothesis’, but it remains controversial. In this study, we examined the association
between mode of delivery and development of allergic diseases.

Methods : The Korean International Study of Asthma and Allergies in Childhood questionnaire
was used to survey 8,404 elementary and middle-school students in Seoul between April and Octo-
ber 2008. We categorized children into a caesarean section group and a vaginal delivery group,
and surveyed the prevalence of asthma, allergic rhinitis, and atopic dermatitis

Results : No differences in the prevalence of “wheeze ever” (P=0.418), “wheezing the last 12
months” (P=0.152), and “diagnosis of asthma ever” (P=0.382) were observed between the caesa-
rean section group and the vaginal delivery group. The prevalence of “rhinitis ever” (£=0.609),
“rhinitis the last 12 months” (£=0.788), and “diagnosis of allergic rhinitis ever” (2=0.700) was
also similar between the two groups. The prevalence of “itchy eczema ever’ (P=0.065), “itchy
eczema last 12 months” (£=0.381), and a “diagnosis of atopic dermatitis ever’ (£=0.162) also
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dermatitis

did not show any differences between the two groups. However, in subjects with a family history
of allergic disease, the caesarean section group had the higher prevalence of “diagnosis of asthma
ever’ (11.3% vs. 9.2%, P=0.032) than that in the vaginal delivery group.

Conclusion : We found an association between mode of delivery and the subsequent development
of asthma in children with a family history of allergic disease in Seoul, Korea. [Pediatr Allergy

Key Words : Caesarean section, Mode of delivery, Children, Asthma, Allergic rhinitis, Atopic

A =

Y27 AR A4 QR1F} 34 arlo] HsAg
so] WAsHE tRIZMY Astolw, ‘A7 e 2 7]
3] $797 291% AWshs Al spdot

AL Akl e} S A EIZE FobAw
A, EA F 2700 Al =FEe Aot 748 Th
Hrg7} Z38] &dsheA) Eslal Th2 HEZT9) vhes
ER810] LE|27) HE-S asiths Aokt 97t
Aol = ALE e 5t Bk EA4 27l A Al
7] J2e XA, 7] el A 3she o] AR
ko] 2]8) Ejolt A Ajoleh= thE7] wiitel AlAjole]
A71E WgAA LH2T1-E 2] flgele] F 7t
Ado] Yk sk, A S | 1k Al o B
THgo] ZlslaL Qla*Y gl =) dgke] i E e 5}
Bl glo],™ AlF Aol Qg Hukal A= 7| Agke] Ay
Atelel dxto] 9hg 7Ferdel AL

=o]eflA] o]Fo|Zl g7 9] AF-EelME AlEN
of 2%t nto] HAQ] w27 HEES] Tkt
Ato] Qlrk= Ba% 91,71 o] girks BAE o]
ofd =gto] Qlep Y

ekl A9 Al gt wukge] Wisl Sl
B 1990 13.3%, 19954 21.3%, 12|11 2001dell=
40.5% sfvitt T7leks FAE Relom, 20014 o]
Azt skl 200600= 36.0%% Solgl ot oA
AA A7 (World Health Organization) 2] 1k

5-15%R = 58 Ajo|th? zo} el =7 dgke] 48

E9] wig) ek Ao Hehie 397t 19954 7.7%,
2000 9.1%, 2006'd 7.8%°ow, dH=7H|goz A
ke 4271 19959 15.5%, 20001 20.4%, 2006
28.4%%31, olEdTFHo 7 ke F97) 1995
16.6%, 20001 24.9%, 12]3L 2006\ 28.9% % 53]
S7F3kaL olol, AN Eaka) g2 A8 FEE St

¥

ra &1' o 1l mm

Afolell AAedel FEEkY ey, ©l Helel ad
S o g o) S el el wubiy
3 el =71 A8e) {38 Aol f)@ deeAE Kol
A ergrert?

2 QT 2008 ‘oFEY gl e
Mo 2eSe} T SHIES thdow NS AR
AR vhgo R Rk ) el =y e] f g
AR E dobr A L.

CHe 2 b

2008 495H 1097FA A&AW 571 A (&4, &
5, B4, Es, gD ol X1 570 e] 25l 570
9] TS o AstzAlE Aleglt uld sHl=
olZl= X2, RIS, okEu|u)tele] thato] =A] Ao} 324
9 2g|27] A5 -(International Study of Asthma and
Allergies in childhood, ISAAC) -]} FU3t LHB—QI
AEAE W3Zslo] U sHYEe] ehm ) g S = 5
Qok' AEAE F 96439 (25 5,036, FHY
4 60713*)01]741 HiESISlOm, F 9,062 (2654 4,725
W, T 4,337 ellAl 3l5ate] 31582 94.0%3ITh
Wk a2 AR AN el gt ERke R
ERIATE Hlsok= Nk oA URTE 35 o I 24
3k 79-(<37 weeks) & o510, AT 2.5 kg
vk 2.5-4.0 kg, 4.0 kg 232 53511 2.5 kg v
AT 012 ATk BH 7 VI B =
A3 1A 92 715, 671€ ol3l, 6-12704, 18], 127
L& 28] PR3 1E 0 R ERSILE R Y
3 ¢o] 2009k HRE 200-299%H, 300-399
W, 400-499%H, 1831 5009 oo BEEkalal,
%Ag o]z,z 19 Eo]. 30] o]}\l— El—l\gz-ﬂa A]—% g\_/‘r_% }_/\}_
ste] A3 ARSI ok 1R, 1-23), 3-48], 183, 53
ol AHEE IF 0 R BRBIIE BAZIEAAS HAY

o, ok
{o ﬂl—i

- 198 -



—ol 85 1 2uk wpo] Aok elErldRel 3Bl VA 9%—

= AT 24 o el SAFRAE BAY| A HE ehik
Aol Sl B gelstalnt. W Al 31 o)l ©f
dol7} &efg) , oRloly, frobel So= Hejshu

< =0,
BE APl thd Zdo] EAE ARSI of¢h Fae
he} ko] o] AR o5 2ARSIGlOH, HL - g o]
I ofEI| I, A= m]e, AAE = 4
= 73l delErdEe] ZEEo) 9le 2o 78813}@
o} el mEo] He ABfe FdAow
ol %03.01] wEo] He BeE 1391’3}%15}.

mE
O
é
o
RIS

ol M2 ARl YMN SN

1. 2o

el st 9,062 2 uldAt 5 2Rk el s
SH 8,404 (92.7%) & wAell EFSISIL dldA F
Az 48t oA 3,227 (38.4%) ©
A% A= 5,177 (61.6%) ©130Tk. A,
A o] F 1Rk YA ARSI, A 24 o] BA7]
AL HAHEY FF, ofbE =] AR, deEl2r)dE

o

=
E
X
>

wrrow

o 75 Sl AR} A4 Ao
gAMo felg Aol molx kit ek
0.001) ¢} AA1G E4oHP<0.001) = AFENETHrel

A Bekal, BAERE 8 A9-(P<0.001) & FAG(P=
0.006) & AAERRrA Wk Fro] 29)o] A2 ¢
off Al M=t ¥ =3kom, (P=0.002) E5HAAe
thd 73-9-(P=0.014) 8} YFell 13] o FAel :mFo]
= Aol = (P=0.008) AlENe] M7t folatA =
gt} (Table 1)

FHE(P=0.418)

2 12709 59t A (wheezing, last 12 months)’ 2
FHE(P=0.152)> ALEpEaro] 242 12.1%, 6.5
%, AXRgRro] 77 12.9%, 7.2%%2 T w1re] FAK L.
Z o3t ZJo7) YIStk ‘LAY w2t H2) Zek(diagnosis
of asthma, ever)’ 8] FHEST AFA7NEvkro] 7.9%, 2
AERkro] 7.4%%2 g zlolE HolA| Atk (P=
0.382, Table 2)

olg|27]Agke] 7o) 9l RIS RRS 2519

< ol A B2t M (wheeze, ever)'2] FHE(P=
0.438)3} ‘At 12701 EoF A (wheezing, last 12
months)’d] FHE(P=0.257) AlFA/NETo] Zz)
14.3%, 7.3%, A2RERkee] 242F 15.3%, 8.3%% 5+ w3t
o] FAACE et 2lo|7} gtk TEuy, LAY FRt
2] A2k (diagnosis of asthma, ever)’9] FHES A4
ZRERREO] 11.3%, A2 Eahro] 9.2% % A9 /iEgl
o] felakAl E3kh (P=0.032, Table 3)

U 27143k 7o) Sl AR FollA] A4
Rt f-oh A ERF A A e] waklE 1.26 (95
% confidence interval, 1.02-1.54) °.2 BAIF o2 2]

slom] A, o1, A B9 v
3] A%, mlsof o AAlF 24 ol BT, 2§
137 A1) AFE3IS, HSAJA AV 5 =8 wAst
o] {293k 1 7g W] (adjusted odds ratio, aOR) &= 1.24
(0.99-1.56) 2 EAHCR 23 AuAS Holx| ok
C} (Table 4) ‘A4 &9+ A (wheeze, ever) ¥} ‘A 12
M2 %< A (wheezing, last 12 months)’9] H-9-+= &
ok W {3 AWAdES HolX] dTh (data not
shown)

27143k 7o) gl dAES A e A

o= "UAY F<t WY (wheeze, ever)’, ‘A 127112 F<t
778 (wheezing, last 12 months)’, Z12]3 ‘YA 5t 44
Zck(diagnosis of asthma, ever)'?] +4E &5 F 3t
9] FJ3 xfolE Ho|A] ¢t (data not shown)

r_>‘1_v‘

uZi

P

5 o, e &

3. =0 Lo mE LY =7|H|FHe FHE

‘AN <t Bl SA (rhinitis, ever)'9] FEHES A
AARERRCO] 39.9%, Akl 39.3% % F ik
o) 2lol& HolA] 2ottt (P=0.609) XILP 127H%J Zo

H]9 4 (rhinitis, last 12 months)’ 2] & &3t A<k
AANEEREo] 35.1%, A2 EThro] 34.8%% 7 1]
)3t 20| & Ho|X| AL (P=0.788) ‘U et =

718]9 Xt (diagnosis of allergic rhinitis, ever)’ ] 43

I
o
T

- 199 -



—Yong Ju Lee, et al.: Prevalence of Allergic Diseases in Children according to Mode of Delivery —

Table 1. Characteristics of the Subjects by Mode of Delivery (continue)

Vaginal delivery Caesarean section Total P-value*
All 5,177 (61.6) 3,227 (38.4) 8,404 (100)
Sex
Male 2,268 (43.8) 1,452 (45.0) 3,720 (44.3) 0.360
Female 2,721 (52.6) 1,670 (51.8) 4,391 (62.2)
Missing 188 (3.6) 105 (3.3) 293 (3.5)
Pre-term delivery, wk
<37 167 (3.2) 166 (5.1) 333 (4.0) <0.001
>37 4,885 (94.4) 2,965 (91.9) 7,850 (93.4)
Missing 125 (2.4) 96 (3.0) 221 (2.6)
Birth weight, kg
<2.5 139 (2.7) 152 (4.7) 291 (3.5) <0.001
2.5-4.0 4,554 (88.0) 2,709 (83.9) 7,263 (89.8)
>4.0 303 (5.9 234 (7.3) 537 (6.4)
Missing 181 (3.5) 132 (4.1) 313 (38.7)
Duration of breastfeeding, months
Never 1,892 (36.5) 1,565 (48.5) 3,457 (41.1) <0.001
1-6 1,831 (35.4) 921 (28.5) 2,752 (32.7)
6-12 882 (17.0) 427 (13.2) 1,309 (15.6)
>12 541 (10.5) 296 (9.2) 837 (10.0)
Missing 31 (0.6) 18 (0.6) 49 (0.6)
Number of siblings in household, n 0.006
0 2,991 (57.8) 1,851 (57.4) 4,842 (57.6)
1 1,750 (33.8) 1,158 (35.9) 2,908 (34.6)
2 364 (7.0) 193 (6.0) 557 (6.6)
>3 72 (1.4) 25 (0.8 97 (1.2)
Household income, million won in a month 0.002
<2.00 571 (11.1D 421 (13.1) 992 (11.8)
2.00-2.99 920 (17.8) 620 (19.2) 1,540 (18.3)
3.00-3.99 1,321 (25.5) 771 (23.9) 2,092 (24.9)
4.00-4.99 1,345 (26.0) 845 (26.2) 2,190 (26.1)
>5.00 740 (14.3) 398 (12.3) 1,138 (13.5)
Missing 280 (5.4) 172 (5.3) 452 (5.4)
Antibiotics use in the first year of life, n
Never 3,616 (67.9) 2,201 (68.2) 5,717 (68.0) 0.152
1-2 951 (18.4) 539 (16.7) 1,490 (17.7)
3-4 289 (5.6) 203 (6.3) 492 (5.9)
>5 308 (5.9) 204 (6.3) 512 (6.1)
Missing 113 (2.2) 80 (2.5) 193 (2.3)
Bronchiolitis in the first 2 years of life, n
Yes 501 9.7) 296 (9.2) 797 (9.5) 0.377
No 4,296 (83.0) 2,725 (84.4) 7,021 (83.5)
Missing 380 (7.3) 206 (6.4) 586 (7.0)
Day care attendance, n
Yes 4,368 (84.4) 2,782 (86.2) 7,150 (85.1) 0.014
No 671 (13.0) 360 (11.2) 1,031 (12.3)
Missing 138 (2.7) 85 (2.6) 223 (2.7)
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Table 1. Characteristics of the Subjects by Mode of Delivery

Vaginal delivery Caesarean section Total P-value*

Household pets

Dog 450 (8.7) 291 (9.0) 741 (8.8) 0.348

Cat 19 (0.4) 12 (0.4) 31 (0.4

Nothing 4,708 (90.9) 2,924 (90.6) 7,632 (90.2)
Parental history of allergy

Yes 2,725 (52.6) 1,620 (50.2) 4,345 (51.7) 0.160

No 1,257 (24.3) 808 (25.0) 2,065 (24.6)

Missing 1,195 (23.1) 799 (24.8) 1,994 (23.7)
ETS

Yes 2,472 (47.7) 1,644 (50.9) 4,116 (49.0) 0.008

No 2,436 (47.1) 1,434 (44.4) 3,870 (46.0)

Missing 269 (5.2) 149 (4.6) 418 (5.0
Values are presented as number (%).
ETS, environmental tobacco smoke exposure at least once per week.
*Chi-square test based on non-missing data.
Table 2. Prevalence of Allergic Diseases according to the Mode Of Delivery

Caesarean section Vaginal delivery
Variables (n=3,227) (n=5,177) P-value*
n % n %

Asthma
Wheeze, ever 323/2,667 12.1 550/3,665 12.9 0.418
Wheezing, last 12 mo 197/2,826 6.5 351/4,481 7.2 0.152
Diagnosis of asthma, ever 241/2,806 7.9 357/4,495 7.4 0.382
Allergic rhinitis
Rhinitis, ever 1,143/1,723 39.9 1,793/2,772 39.3 0.609
Rhinitis, last 12 mo 1,051/1,941 35.1 1,662/3,111 34.8 0.788
Diagnosis of AR, ever 873/2,065 29.7 1,403/3,251 30.1 0.700
Atopic dermatitis
Itchy eczema, ever 585/2,385 19.7 1,022/3,739 21.5 0.065
Itchy eczema, last 12 mo 440/2,618 14.4 739/4,148 15.1 0.381
Diagnosis of AD, ever 811/2,239 26.6 1,363/3,498 28.0 0.162

AD, atopic dermatitis.
*Chi-square test based on non-missing data.
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Table 3. Prevalence of Allergic Diseases according to the Mode of Delivery in Subjects with a
Family History of Allergic Diseases

Cesarean section Vaginal delivery
Variables (n=1,620) (n=2,725) P-value*
N % N %
Asthma
Wheeze, ever 193/1,157 14.3 340/1,880 15.3 0.438
Wheezing, last 12 mo 212/2,338 7.3 112/1,415 8.3 0.257
Diagnosis of asthma, ever 175/1,368 11.3 236/2,316 9.2 0.032
Allergic rhinitis
Rhinitis, ever 680/777 46.7 1,127/1,274 46.9 0.894
Rhinitis, last 12 mo 643/879 42.2 1,055/1,457 42.0 0.895
Diagnosis of AR, ever 608/885 40.7 1,032/1,438 41.8 0.527
Atopic dermatitis
Itchy eczema, ever 399/1,117 26.3 722/1,790 28.7 0.102
Itchy eczema, last 12 mo 291/1,263 18.7 538/2,049 20.8 0.109
Diagnosis of AD, ever 549/985 35.8 959/1,609 37.3 0.332

AD, atopic dermatitis
*Chi-square test based on non-missing data.

Table 4. Association between the Mode of Delivery and Allergic Disease in Subjects with a Family
History of Allergic Diseases

Outcomes No. of cesarean section No. of vaginal deliveries C[ggi;f COIl? Adj[g%t%dC?F .
Asthma
Yes 175/1,543 (11.3) 236/2,552 (9.2) 1.26 [1.02,1.54] 1.24 [0.99,1.56]
No 1,368/1,543 (88.7) 2,316/2,552 (80.8)
Allergic rhinitis
Yes 608/1,493 (40.7) 1,032/2,470 (41.8) 0.96 [0.84,1.09] 0.95 [0.83,1.10]
No 885/1,493 (59.3) 1,438/2,470 (58.2)
Atopic dermatitis
Yes 549/1,534 (35.8) 959/2,568 (37.3) 0.94 [0.82,1.07] 0.89 [0.77,1.03]
No 985/1,534 (64.2) 1,609/2,568 (62.7)

OR, odds ratio; CI, confidence interval.
*Adjusted for gender, age, sibling number, exposure to smoking, prematurity, birth weight, breast milk feeding, antibiotics
use during the first year, house income, and daycare.

e

I At 12702 F2F B 9] A B it 4, 20t diHo| M2 OlED| OB SHE
F% AdedS Wolz] Y3kt (data not shown)
A= | §l= ARS8
< well = U Eet B9 54 (rhinitis, ever)’, ‘A 12
2 199 SAk(rhinitis, last 12 months)’, Z18]al
‘gAY ot =789 Ak (diagnosis of allergic rhini-
tis, ever)'®] FHE BT F (] F-28t xjo|& HolX|

¢kttt (data not shown)

‘AA FF TF g BRESE 98 (itchy eczema,
ever)' 9] FHHES ARl 19.7%, A2
o] 21.5%% BAXOR Fod Aozl Utk (P=
0.065) ‘At 12719 F<t 7115 BHket 954 (tchy
eczema, last 12 months)’¢] F-HE 53+ A| ARt
o] 14.4%. A2ERET0] 15.1%% 9v] Q= 0] Ho)
A Sk (P=0.38D) ‘U B3E olEFHRe] et

(diagnosis of atopic dermatitis, ever)’ 9] +HES A<

2
@
of

(ol

- 202 —



—olg%F 51 Hu Wle] Aol ey Ase]

A7) 26.6%, AAERRro] 28.0%% -2]3t 2to]
= HolR| it (P=0.162, Table 2)

de =748k 7]%‘@"] P AT A
= el = LAY Tt TS B 394 (itchy ecze-
ma, ever)' 9] FHES 7*1]9’%47}15_'— o] 26.3%, AXE
wro] 28.7%% EAHoR 53k xjol7} fIgith (P=
0.102) ‘At 12718 =<t 7188 E5st 9454 (itchy
eczema, last 12 months)’ 9] FHE 3t Al EvHt

°] 18.7%. AAETHro] 20.8%= v Q= Ao|& Ho]

Al 2% (P=0.109) ‘I8 FF oFEF 9 H-Y X (dia-
gnosis of atopic dermatitis, ever)'] SFHEE A<L27)
Fro] 35.8%, AAERo] 37.3% = 2% 2ol E KB
o]x] ¢kskt}. (P=0.332, Table 3)

A 27|43k 715E0] Qe tPdRE Tl Al
7N &R gl A sst ol E R A O] A=
0.94 (0.82-1.07) & 24k W} LY g1k of=v]v] -4
Ao 808 AAAYL Holx] okol), Eat BSES B
et A9ol= By wA] 0.89 (0.77-1.03) 2 f2)3 A
S BolA] edoleh (Table 4) "YU F2t 7H18-& 59
P el A 12709 B3t TlEles eE e
FolE = Y folst AVIES HolX| it
(data not shown)

G| 27143k 7150l gl tdREREE 48K
= ol = UA Fet TS Bkt ﬂ
ma, ever)’, ‘At 1271€ E<t 7SS
(itchy eczema, last 12 months)’, :LELL
J37) 54 Zek(diagnosis of atopic dermatitis, ever) 2]
FTHE T 7 1 el fold xlolE HolA] ekgit (data

not shown)

3|
<F

oﬁ

o F°“

32

< (itchy ecze-
o kst v|Hol

‘A F ok

o F#

£ 7= ISAAC A8k 43 A E o8-8kl A
A 57 Z58hwe} 5709) S8 SHEE(6-154) 2 o
Ao AAEEARE AXste] Rk el nhet el =1
g frg ol Aol7t S=A] Lopr At sigiek. A4, &
U =7H] Y, obEv] o] S gl Ak fRE B Al
L S R ae ) MEARART R
°L°L°‘/} OLeﬂEﬂmH 7EEe] Sl thdAE FolA]
AlapEuRrelM A F8E9] wam

o= o] QA F7Feic
FH AN ek ekt AEdw =], F]ldu=

fgEl A 93—

Aol The 7, obwln)el, W4, kel = ule, B0,
2 QI qI9late) RIS vt A el mhe,
AR oine) el=rel wEstel @RI}

1.23, A7) wapmli= 1.18, Ha) o= 1%k gleivke] w
ZH)7F1.21 % Algdirels geul=r]1dgke] 913o]
7R siolrh efu Aekel 2oy obey]ul el
H“ﬂ% TS HolA] ofgkar 1) el =allef ek 2

S7FebA @mthar Barsklrk J@la A wge] 1.5
%7} AlErEnte] JFE AL Al St
7} |27 A3 ukAe] Zrle) 2 3RS m]X|X|= B3k

Zlolehal Ban sRock ! Rubish 214 deiebAg
A% & e e Aol AT A5 1
Wate] s} 12201900, AR o] A

Wty ) wske] A 27| A dg o) 98] 20% F7F
thar Ls}‘ﬂb}”)

7Pl mE AR Aol A &
71l AR, ZARAL, A} 5] 9 AdAiate] el A=tat
= ol Bt opuzh el W ALt Skl el
Aol o] A3l HaL FEe ek =g A
Z3t Hol Ldel=r)Aske] 9130 FhslA Bk o
efet 714 mesh, Ag o] Aaa okel2)
He) mANE Z7FSPA R AEE =79} obEa )l
o WA Z7h5P e 2t GellEsIne) A
F7hAE FILEA et e FEE 718
A gRerhal 3 vERLY Aeks SAMIE B A
etk TelP R T aRele Al A9
ﬁ%low 7} A AAE 3, Aokl by e 55
SEIA EAZF Z Ao 7 Qldto] xAle] uhg
Jol Z7kshe Zlom ARsp]w S
40 nEkde] FAEE Qs FA Aol A

gyl

rQJ

4\

oA Q| 2712480 QH I} Z)ekA] oSk
ol B3 &9 Bakde] A9 gou) )= Sulie
g AEAAA S50 v, AN ETke] vl-&o] 30-
15%% wor] A o] WY FF oV ¥ ARG

s Zﬂ%ﬁﬂlf‘j}" g °‘71 el A s 23

o1% ol Q- flglo 1 5 ek



—Yong Ju Lee, et al.: Prevalence of Allergic Diseases in Children according to Mode of Delivery —

Tl AR ol9) 9] v 4 Hda
e G AN Slslol A, A, L] A3
71, @A, 19 wF o, FRY 9] Ak v
of o, AAF B4 o, B 24§ 1d3
O ARG B, BEAIE AR R 5 dElET A8
A BAgsto] BAslth A tidAE 248 7
R del2r)dEe] FEE Afolel ol
AE BolA] AR, Gl 2r1d 3] 7i5Eo] gle o
AE B A Ag-olle ARl 712

o] fgEo] frelsAl =3kt o9k B Avhs =)
74 2

0

=2

> Jo do ot
o2

0
i
o e O ¥ oo ol fo 2

=

2
o
Y
(S
32
(r
!
2
2
)
rr
2
o2
2
=

o e

o & =

48
2
©
x
o
e
_<>|L
X
=)
r_&
>
i3
of,
1o
o
]
£
rO
o
i
4
¥o
d
il

Rk o 9fol] A FALe] X k] WY F vl
ol ol 2], vl4d, oI R 1

24z 1.92 (1.22-3.01), 0.92 (0.66-1.28),
1.39) & vl&olZ A% 79 M) Acke] fyEo] F7t
3131t} (data not shown) W&ol 2403} 2249 IAI= #
A7, 847, Fa)F QQlo] B ojd A ow A7ty

AL Qleh Ak R Qlel w7} A gl o] HX ki,

=31, A9 W] 9)3o) SIslE R wsel EA)7 A

FAE Q9ldl g3 AR S Aow A7E
o2 AAE Eg0i-e) 22, HY, ofET TRy Xkt
BAwAHE 47 0.95 (0.68-1.33), 1.14 (0.53-1.41),
0.79 (0.64-0.97) & AAF &4 A5 olEd T A %
©ko] - Eo] 74310t} (data not shown) AAZT &4
7} o}y u g o) PAE QB Ho|5 Al4e Az W
o] WAgslo] AFd =T ol v Eede] kY ¢
o] gadhs 20w AztEw kY mepd, )%l &
A A E2 2 2] HEo] d=r] A3
ol Ak ARE Zeffehs Alel digh A7 e

= o
2 GBE W 53, Ansk Ao Gl A3 24 99
=
3z
o

;

AT e vlid 2 teel (e tow o

T2 X311, AFzAl] gk $HEEo] 92.7%E v
o =

A 2 A, EARN I EF HPEES BYslo] B4
3t Ao}, ey B e delEr)Age] Xde] B et

ol )3k A2All 93t} olFola A, & FEAY F

(specific IgE), JHaks-gARe} 4 AL 59 A

Aol Ak AlAsH %a A Bol AR 2 gk

AR AR 88 JEFE A= 1Y

QIO A, A d Aol 1A sk =, Al
EH

a1 =
AR A APQlol R F47 2
ol Yre] QA ohd Ao PrkALk wF, B AT
£ o AT PAE 2 7] el Tt
9 IFZE A77h B Ao}

2 o

S N el w2 AN ol oJgk 2l
A= 714% wg o) 9)Feglo] F 4= QAN o} A 7kA]
=] oJX]7) Qi) 2 Aol Et ) del=7)
2ho] ahAz) o] Qli=x] Yol 1A} B
b 812008\ 495E] 109704 AM&A 8,404 9

F5oha S-S tho 2 ISAAC 79 5d% A
A5 ol gato] ATRALE AW T, WSS A%
AN AARETR O 7 BHate], A2 deEry)
o, olEF TRl FEES nluwsiich

4 1} AP AR Alo]e] Ay Fet
A (P=0.418)", ‘At 12712 F<t A (£=0.152)"2}
‘A4 FoF HA Ak (P=0.382)" BF FHEY Ao|E B
o] Aokh ‘UAY FF 0 FFH(P=0.609)", ‘At 127}
2 B¢ g S (P=0.788)"3} ‘UAY FF Lel=1Rg
A (P=0.700)’ 2] FHE E3 F 7] 2lo]E HolX]
ko, ‘A B3t 7S E Rk 9454 (P=0.065),
g 1271 Sk TS Bk 9599 (P=0.381),
T3 Ay Fe olEd R Ack(P=0.162)"S] 13
B g Rl g xjol & HolA] ekttt 1E, delEr]d
gk 715Eo] Qe dldAES] A, AR Rre] A
22t} vkl A Fet HA Adke] fHE0] #-9
A =9t (11.3% vs. 9.2%, P=0.032)

4 2 Ut Ae 2 SEINES e dex
AFE AR AR ERE R A4, el 20, ol
Fol AT o) et TagS wolX] oAt el 271
29 71580] Qe gl AR iR wo] W) wage]

A9 F7HIT

X Mg B
o rlo

o

=

5

o

F

- 204 —



10.

11.

12.

—ol8% 5 Bl o] ol U=/ WBY FBEl M FF—

o2

o2

. Strachan DP. Hay fever, hygiene, and house-

hold size. BMJ 1989:299:1259-60.

. Wold AE. The hygiene hypothesis revised: is

the rising frequency of allergy due to changes
in the intestinal flora? Allergy 1998;53(46
Suppl) :20-5.

. Mitsou EK, Kirtzalidou E, Oikonomou I, Liosis

G, Kyriacou A. Fecal microflora of Greek heal-
thy neonates. Anaerobe 2008;14:94-101.

. Bjorkstén B, Naaber P, Sepp E, Mikelsaar M.

The intestinal microflora in allergic Estonian
and Swedish 2-year-old children. Clin Exp
Allergy 1999;29:342-6.

. Menacker F. Trends in cesarean rates for first

births and repeat cesarean rates for low-risk
women: United States, 1990-2003. Natl Vital
Stat Rep 2005;54:1-8.

. 2007 Annual report on the appropriacy of the

caesarean section delivery. Seoul: Health Insu-
rance Review & Assessment Service, 2008.

. Eder W, Ege MJ, von Mutius E. The asthma

epidemic. N Engl J Med 2006;355:2226-35.

. Jee HM, Kim KW, Kim CS, Sohn MH, Shin DC,

Kim KE. Prevalence of asthma, rhinitis and
eczema in Korean children using the Interna-
tional Study of Asthma and Allergies in Child-
hood (ISAAC) questionnaires. Pediatr Allergy
Respir Dis(Korea) 2009;19:165-72.

. Xu B, Pekkanen J, Hartikainen AL, J rvelin

MR. Caesarean section and risk of asthma and
allergy in adulthood. J Allergy Clin Immunol
2001;107:732-3.

Roduit C, Scholtens S, de Jongste JC, Wijga
AH, Gerritsen J, Postma DS, et al. Asthma at
8 years of age in children born by caesarean
section. Thorax 2009;64:107-13.

Salam MT, Margolis HG, McConnell R, McGre-
gor JA, Avol EL, Gilliland FD. Mode of delivery
is associated with asthma and allergy occur-
rences in children. Ann Epidemiol 2006;16:
341-6.

Negele K, Heinrich J, Borte M, von Berg A,
Schaaf B, Lehmann I, et al. Mode of delivery
and development of atopic disease during the
first 2 years of life. Pediatr Allergy Immunol
2004;15:48-54.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

- 205 —

Mallen CD, Mottram S, Wynne-Jones G, Tho-
mas E. Birth-related exposures and asthma and
allergy in adulthood: a population-based cross-
sectional study of young adults in North Staf-
fordshire. J Asthma 2008;45:309-12.

Maitra A, Sherriff A, Strachan D, Henderson J;
ALSPAC Study Team. Mode of delivery is not
associated with asthma or atopy in childhood.
Clin Exp Allergy 2004;34:1349-55.

Menezes AM, Hallal PC, Matijasevich AM, Bar-
ros AJ, Horta BL, Araujo CL, et al. Caesarean
sections and risk of wheezing in childhood and
adolescence: data from two birth cohort
studies in Brazil. Clin Exp Allergy 2011;41:
218-23.

Park YH, Kim KW, Choi BS, Jee HM, Sohn MH,
Kim KE. Relationship between mode of deli-
very in childbirth and prevalence of allergic
diseases in Korean children. Allergy Asthma
Immunol Res 2010;2:28-33.

Hong SJ, Kim SW, Oh JW, Rah YH, Ahn YM,
Kim KE, et al. The validity of the ISAAC writ-
ten questionnaire and the ISAAC video ques-
tionnaire (AVQ 3.0) for predicting asthma
associated with bronchial hyperreactivity in a
group of 13-14 year old Korean schoolchildren.
J Korean Med Sci 2003;18:48-52.

Bager P, Wohlfahrt J, Westergaard T. Caesa-
rean delivery and risk of atopy and allergic di-
sease: meta-analyses. Clin Exp Allergy 2008;
38:634-42.

Thavagnanam S, Fleming J, Bromley A, Shields
MD, Cardwell CR. A meta-analysis of the asso-
ciation between Caesarean section and child-
hood asthma. Clin Exp Allergy 2008;38:629-
33.

Ly NP, Ruiz-Pérez B, Onderdonk AB, Tziana-
bos AQO, Litonjua AA, Liang C, et al. Mode of
delivery and cord blood cytokines: a birth
cohort study. Clin Mol Allergy 2006;4:13.
Tadaki H, Arakawa H, Sugiyama M, Ozawa K,
Mizuno T, Mochizuki H, et al. Association of
cord blood cytokine levels with wheezy infants
in the first year of life. Pediatr Allergy Im-
munol 2009;20:227-33.

Smith GC, Wood AM, White IR, Pell JP, Came-
ron AD, Dobbie R. Neonatal respiratory morbi-
dity at term and the risk of childhood asthma.
Arch Dis Child 2004;89:956-60.



23.

24.

25.

26.

27.

—Yong Ju Lee, et al.: Prevalence of Allergic Diseases in Children according to Mode of Delivery —

Schaubel D, Johansen H, Dutta M, Desmeules
M, Becker A, Mao Y. Neonatal characteristics
as risk factors for preschool asthma. J Asthma
1996;33:255-64.

Tolldnes MC, Moster D, Daltveit AK, Irgens
LM. Cesarean section and risk of severe child-
hood asthma: a population-based cohort study.
J Pediatr 2008;153:112-6.

Pistiner M, Gold DR, Abdulkerim H, Hoffman E,
Celedon JC. Birth by cesarean section, allergic
rhinitis, and allergic sensitization among child-
ren with a parental history of atopy. J Allergy
Clin Immunol 2008;122:274-9.

Al-Kubaisy W, Ali SH, Al-Thamiri D. Risk fac-
tors for asthma among primary school children
in Baghdad, Iraq. Saudi Med J 2005;26:460-6.
Sugiyama M, Arakawa H, Ozawa K, Mizuno T,

- 206 —

28.

29.

30.

Mochizuki H, Tokuyama K, et al. Early-life risk
factors for occurrence of atopic dermatitis
during the first year. Pediatrics 2007;119:
e716-23.

Bager P. Birth by caesarean section and whee-
zing, asthma, allergy, and intestinal disease.
Clin Exp Allergy 2011;41:147-8.

Crump C, Winkleby MA, Sundquist J, Sundquist
K. Risk of asthma in young adults who were
born preterm: a Swedish national cohort study.
Pediatrics 2011;127:e913-20.

Hikino S, Nakayama H, Yamamoto J, Kinukawa
N, Sakamoto M, Hara T. Food allergy and
atopic dermatitis in low birthweight infants
during early childhood. Acta Paediatr 2001;90:
850-5.



