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Fig. 2. PFCs concentrations composition from 2003-2011. Composition of PFCs concentration
denotes the proportion of mean-value of each PFC compound concentration accounted by among
the sum total of PFC concentrations from 2003-2011.
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AR IR BAR
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MessEE BT b5 HRERFPRERRAZEET 7 —Fithise A

MEEE

FREMERIEIME ChHEH T v FEILEY Perfluorinated Compounds (PFCs) I
JBEEEBRERAH Y . FENTORBIZIZBE~ORBERENESSIN TS, PFOS
(C8). PFOA (C8) i, BEMEAMIGEMEIIET A A by 7 RV LK TOHEIE
B CoOH ERFE BTN T3S, —F T, PFOS, PFOA X ¥ RFHEKDOE W
Perfluoroalkyl carboxylic acids (PFCAs) %, IMLHEE ERNHE SN TWHN, EpE
BRCOBMEREICLEDL LT, b hA~DEEBIZ OV TOHREITHBD THREH bIThI
TR, £ 2T, 11 FEED PFCs if R IR 2 A RMAE I KT T HEBIZ OV THIMH &
o —R— MFZEIZTEE 1,986 4 THRE L7z, 2003 F£~2009 FEI128 6 L= &R 17,869
DB EE 3004 % T & L L, UPLC-MS/MS % FVW TR $ O B ML 1 PFCs
1L LB D—F ST E1T o 1o, MNEEZ AT PFCs IBE, IEREH % HARKE &
L. #£EETHER, BERRSITEZITo &R, 1,986 4 OxIRE TIE. PFNA X, M
® PFOS, PROA [ZHRTIEBETH A I LB L FHARKE L AOMBEZRL, T0O
EEIZE IR CLVEETH 72, £7- PFUnDA & PFTYDA I3 RICBWT, EEN L&
T D> THARKEDORAD BB bz, £OMo PFCs IREIIHARGKE L HFER
BELE 2D 2o Tz,

Wt 1%

BE WF, ME EET :
(HEHEE R R B R T e T Bh R R
INRIE LS5 E)

A
(W THMRASHREAENTFERT)

(Midasch et al. 2007; Monroy et al.
2008) , Perfluorooctane sulfonate (PFOS,
C8) 1%, BETWN COFREEM, AWEFEME,
EIREERREINE, BUNBREINDZ 06
ESHAE CHA T 2O KB ED 5N T
W5, BHEAEKLNLDO PFOS.
Perfluorooctanoic acid (PFOA, C8) B&#E&E

A. HFZEEER

HH 7 v FE YW Perfluorinated
Compounds (PFCs) 3B MEEBIELRY
BThbD, b MITITHEKSLTRASAN
MHeE L TREINDH. PFCs 13faiE
BERREINTRY, FENTORRIEE
BIZELDRA~DORERENFZINTNS

kDt NDOHAEREE~DEZEIZDONT
I EE B LR RICE > T ( Fei
et al. 2007, Hamm et al. 2010; Monroy et
al. 2008;Washino et al. 2009), E7=.

" PFOS,PFOA X ¥V REHE O £ W

Perfluoroalkyl carboxylic acids (PFCAs)
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ST IEREE

X, PFOS,PFOA Ol FEENREET L
TWEHDIZH LT, RERERFLTWSZ
EVHEIN TS (Harada et al. 2011;
Calafat et al. 2007), PFNA (C9) D4R
HBREIL, TomEOFRELE., FOEER
B, FEOREREIZERT 5 Z & (Wolf et
al. 2010), XV RFEHM KV PFCAs I3,
PFOA X W {KBE CAEMFMIGEZEZ T
ZEnHmEINTVWS (Matsubara et al.
2006; Liao et al. 2009), L, L., B b~
BEIZOWTOHREIIED T < HHlND
Toh TV,

AR TIIRELCLFDEICL & bIfE
BB EESSRE L T—HRAEFL I L
% PFCs IR, FRZRFHOE PFCAs
WEREHTHRIERE~DEEE KHE:
A& HAE T —FR— MFEE HOTHS
WA Z EEEBE LT,

B. #EHE
2003 F BRI E HAE 2 —R— N5
BRE & 7 &b OREICEET Db E it
e BFEMFTHD, 2003 F£~2009 FiZ
BINEGE LT- R/ 17,869 4D H H_N— R
TA VHEE, BEEDEE. MIREHOIMm
TR B A D 12,849 440> HTERER |
FREERRN LTz, SBIT, RO 448 15K -2
REEOREZELRH S H D 6,335 40 HEF
3004 % 7 & LHH L (2009 D A 295
4).2,095 4 % PFCs HIEXtHE & L,
ZD D BAMETIX, MiReE L EEERE,
ERVEIR R, FERA A OHEIR, TR, X
B ERMLER, 7o b TN H IR EE
B 26 LA QIR DA 5 109 AEBRS L.
1,986 & & EfENRISRE & Lz (K1),
STEREHIIENE 28~31 I/ O RHA M i 5%
& LTz, ATALER AL, IME 0.5 mL 2%
E R AL R R R % B PFHxA-13C,
PFHxS-3Cs, PFOA-3C4, PFNA-3Cs,
PFOS-3C4, PFDA-3Cy, PFUnDA-3Cs % 4%
25 ng WML, 7& b= hU/AEK 2 mL
EINZ TR, 16 ofE OB L7z, R

ZyE LT-%. Envi-carb 25 mg & EifE 50
pL 23U, ##e, = O0BEE 16 41T
STz, WIZHE LB EER50T © T
ESEAZ ) — 0.5 mLICHEHELZD
DEBREHAK L LTz, LC #E&EIX Waters
# ACQUITY UPLC system, MS/MS % &
X Waters 8 Micromass Quattro Premier
Z R L., @ T b0
Ethylen-bridged (BEH) C18 column

(1.7 pm, 2.1 X 50 mm) =AWV, V7 v
a ¥y v 7775 BEH C18 column
(1.7 um, 2.1 X 100 mm) ZRE L=, &
EfEIZIE 2 mM BffR T =T ADIKIA
2 ) — ViR EAWT, JiE 0.3 mL/min
TEH L, BUBHAR 5 uL % UPLC/MS/MS
WHEAL T PFCs 11 {b&% (PFHxA,
PFHpA, PFOA, PFNA, PFDA, PFUnDA,
PFDoDA, PFTrDA, PFTeDA, PFHxS,
PFOS) O—Fothz1{To7=,

g5 1,986 A 1 4 13fsE PFOS
JBEEN 812.7 n/mL L &<, AFFRSINE
? PFOS REDFRIEDK) 10 fFTH -T2
728, RSN UERERIIT 1,985 A& AHFZE%
REL L, £, BHERERR R
PFHxA 1% 1,110 A (55.9%). PFHpA iX
1,360 (68.6%) . PFTeDA 1% 1,807 (91.0%)
EELBEINEZD, Zhb 3 BE
PFCs 12BN DN DG LIRS LT,
Total PFCs IZ, 11 f&$H® PFCs §XTD
BEZAFLELOTH S,

WIS N kI | IR D4R, BEIEIE
7 EOERMEE AT B RAERE~DEZE
RFE L, HERRSITRPE O AFE LT,

BERIL 9-12 ., 18-14 F, 15 FLl k
D 3 FENTT ., HEERRIIVIE L REIZHHE
L7z, #4RRE1D Body Mass Index (BMI)
WZOWTI, EmBERXAEE» A/

HOBELIREHE (kg ~HFK (m) ?

ORXNGEH Uz, £/, BERRIZON
TiEmEaF=BEZ AV, TR
DEIEREIL, TBRA TR & T8RATE] @
2 BT, BEELIZIROBMHRE O
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PFCs EEDZEIZHOWTIX, 2 BRI
Mann-Whitney U-test . 3 # LI k%
Kruskal-Wallis test, JBMEDSEHERE DL
A, F721% PFCs MOHMEBEIZ W TIX
Spearman’s correlation test % V> CTHEAT
%#1T-> 72, Spearman’s correlation test ™
MBI r B LTz, BT, BHEMAF
® 8 FE¥H PFCs {RE (11 F&3E+ PFHxA,
PFHpA, PFTeDA 34 i FR AL AE & 5§ 23
50%LL B7Zo7ele <) & HAERKRE L
DEEIZOWTEEIFOT 21T o7z, BE
SANIERMEZ RS RNW2D, BITICh
- CRRM A D PFCs DR FE % & Fxi$ic
FHLLU TR, EFRERE LT LT,

PFCs DRHED i {3 i HER SR R0 C
b o T GEITIL, RHERFYED 45 OfE %
Y YT/, Crude model IZMM2 T, H
K+ %785 L7~ model % 3 2FL 7=,

adjusted model 1 TiZ, ZEARBEMETOH
# (EheEE, SHOHEROFE, Tk
AT BMI, HEE R MR HERIED) 2170,

adjusted model 2 TiX, adjusted model 1
DIRFERFITM 2 TRBOBERE, Mg+
DaF =P (B HFRFYE R 2R HER
FAEDYE 0.06 ng/mL ) . TR
DEERZ S 52 THEZITV,

adjusted model 3 TiX, adjusted model 2
DIREHRFIZIZ T, o> PFCs DEZE%
BRI 5 T DITfifT T % PFCs R\ 2%
DOfh 10 FEEED PFCs OAFHEE 227
WA TIRE L, MTEEME L7z, 3T
D W EHEEATIZ X, JMP for Windows.,

version 9.0 Z v, PED 0.05 K D
BT FRINCHEEREZEZR DD L LT,

(e i~ DB fE)
AWFFRIL, ACHEE K FRERERER 27
HE ¥ —B X O E RFRFERES
R - EOmMBRZERORRBEEL,
N4 B OMEANT —Z DIRIBIZOWTIE, 7
— & OEBLEICHEY R R E ST 2 RS
B EOFFEICLVITO L &b, BFEE

DEHENBEICESHTEAT—F 21\
72 BT H A DOMFIEE LA OIS D E
N SN NE D ITEEICRE L. BY
W7,

C. MR
1,986 4 ORHEMAEF D Total PFC & 11
O PFCs BE AR LT- (F 1), Total
PFC 13 11.1 ng/mL TH Y. HbEMN
>7-?iX PFOS 3.8 ng/mL TH Y. WiT
PFOA 2.7 ngmL ThH o7, LT,
PFUnDA, PFNA, PFDA, PFHxS ¢&
PFTrDA, PFDoA DJEIZEEMET L7,
#* 213 total PFCs BELRBIEDEMEL
DEFEIZOWNWTENEIR LTz, BEfLS
total PFCs RE & RIEDEME & DREHEIC
DWTIL, B OFE (FH4E: (£=SD)
30.4+4.5 %) M@ RDHITHONTILEEH
total PFCs T B B I 4 L &
(r=-0.051;p=0.023) ., #LHRAT DO FEFH D
BMI (E¥JfE (£SD) 21.0£3.0) &<
251229 T total PFCs 1B EIZHA L
7= (r=-0.118;p<0.001), HEBENREL 5D
1223 T, total PFCs OEENEEICEHE
Za L7z (p<0.001), M = F = fEIX (F
¥)fE (£SD) 9.7£38.2ng/mL). PFCs
& B AR D 2o 72 (r=-0.009;p=0.684)
TEIRAIEIZ AR L CW = R/E8 (12.8%) O
FFHs, A total PFCs OB E RN A ZFIZE D
o7= (p=0.002), F7=. HEREIL. ¥IER
(1,063 A, 53.6%) 25, ®EPEEM (920 A,
46.3%) 12T total PFCs DB M
BlILED o7 (p<0.001), fEMREH (F
Y)E (£SD) 38.9*t1.3#) "ELRBIT
21T total PFCs " EHFEIWZ LEH L 7~
(r=0.045;p=0.012), F7=. BIR (1,002
A, 50.5%) & ZIBix (983 A, 49.5%) T
L. FHAEMLS total PFCs JEEICA B 2T
BOLNRoT,
# 3 1%, TotalPFCs, % PFCsIBfRIZX
HHARKE~OEEDORFZI1To7, B
DL H AR AE (+£SD) %, 3060.3+
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370.1 g ToHo7z, Total PFCs EEIZL,
Crude model T 2.7 & total PFCs B E 25 E
DD L 54.9g HARKENHD L, Z0%
BNIHRFIC B IRICGEBO b, REFRES
5T ETEDODEEITER Lz, PFOS,
PFOA (C8) iz T%., Crude model T
2.7 EBREN END L 36.3g, 26.7g %
NEINHAERMERED B LI, ZEHRE
952 L TEDOEEITHEL L], PFNA
(C9) IXTTRTHOET NV THRE LA DRE
%7~ L. adjusted model 3 TiL 2.7 &
PENA BEN ENR D & 41.7g HAREEN
B L= (95% CI, -77.9 to -5.6g, p =
0.024), =HIT, TOHEEREEIIBRT
BRECHRDOLNL, HEREEOED X
59.3¢ Tdh -7 (95% CI, -110.2 to -8.3g,
p =0.023), PFDA (C10) Tix, EXE
HTOFE (TERREE. BEOHEROF
&, SEARAT BML, HEE ORI HEEREIE |
BEOHEBRE., WEFOaF=VRE, IT
YR A E O RE B 2 FR B L 7z Adjusted
model 2 TRERIZ 2.7 FEBEN EXS &
31.8g HAERHMAE R A L (95% CI, -60.6
t0-3.0g, p=0.031). &5ICBELTERIL
TR, BIRICADHEMmZ R L) (per
log-unit: B=-39.9 g, 95% CI, -80.5 to 0.7
g, p = 0.054), Adjusted model 2 TDOFHEE
K120z THod PFCs DEEE AT 5
T2 DNAT o 12T % PFCs Z RV =Z2 D
fih 10 D PFCs OEFHEEZZNEN
Nz CTFAEE L7~ Adjusted model 3 TiZ#
DEEIIWER LTz, PFUnDA (C11) i,
IRERTIIHARERE L OFEZEENT
DONRroT=D, HTREILEFER. &
WDOIHT-38.7 g HAFRFEENED Lz
(Adjusted model 2 ; 95% CI, -77.1 to
-0.4 g, p = 0.048), L2>L. Adjusted
model 3 TZDEEITFH o7 (per
log-unit: B =-42.0g, 95% CI, -84.6 to 0.6
g p = 0.053), £7-. PFTYDA (C13) T
b, BEERTITHEAREE L ORENED
BN T=DITx L TR L7 R.

Crude model 7% Adjusted model 2 £ T
BFZROHAERKESEFREICED L

(Adjusted model 2 ; per log-unit: =
43.8, 95% CI, -84.8 to -2.8 g, p = 0.036),
L7 L. Adjusted model 3 T# DEEIL5T
< 72-7- (per log-unit: B=-44.9 g, 95%
CI, -90.1 to 0.3 g, p = 0.052), FDfhLoD
PFCs lZ2oWTid, HARKEL DFEER
BEEIRE D LR o Tz,

D. #%

AFFEIL AT IR TRE WY
TNY A X TRHELEELVDOEN PFCs
R, BITE®RNZ L PFOS, PFOA X
D IRFBHHMNEV PFCAs IZESAEZ YT, BB
RA~DOEEL, MEEED TR LD
TOWFETH 5,

t kg PFOS, PFOA 23MhEIZ H~
TIREEA/RLIZ—F T, PENA,
PFUnDA, PFTrDA 732 & PFOS, PFOA X
D RBHEEDEV PFCAs 1X, BRMIC A~
THEBEICFEEL, ZHEET T I0EH
B THo7-, (Harada et al.2011),

S|, &RExSHE L-L &, PFNA B
TLERICL > CTHARKEICEERADE
BEERLZ, EBIC. BT LR,
BIRIZBWTHARKEICEE A DBE
DBRED BT,

B EBRORE T, FiE~ Y A2 18
HR PFNA % 1.5 mg/kg., 2mg/kg &
ROEE LUERER, FORT, (FORER
D, REFEOBENRD Lz (Wolf et al.
2010) ., PFCs BREMSHARKEICEET
BEFAT=ALE LT, B, IEIERAHT
WD ABERTTHHI A F Y —
LR IR L AAE (PPAR) o« DR
BWREINTWS, PFCs 1%, ~Uv4 %
V) — NEEFEFITH Y . iR E O/
25495 PPAR o &R L, BEIAERD
BER L &I LT RS E R X8, g5
DBEBEY RZ L R7RLalbATa—)L
DHWEREREST 5, ZOXIICIEED
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R R OIS 9 A ERITMmE R = v
Z2TFa—)Le b U 7YY RORED &R
ERELEOTEEXZLN TS (Abbott
et al. 2007; Escher and Wahli 2000),
PPARa / v 77U b~ U A% HWER
TIE, IR O PENA BREIZ L AFOAELF
ROETAFOBEERBDIZ PPAR o 235
LTWaAZ ERHEINTZ (Wolf et al.
2010), F7=. AHFETIE, BRICIVEE
FBILEE~OEEPBDOLNTH, T >
MZEERTRHEOFFIRT O PFNA JREE R
ZI1E <. PPAR 12 L5 BB biEME b 1
DI NEWEA S HE S 72 (Kudo et al.
2000), £7-. Han 5 PFNA @& kiR
IIEERH Y, BIRTID BERHEREIE
Z L EEHEL~ (Han et al. 2012), Zh
B OB IIAMERER LR C AL RS
FERThHoT,

LaL. b FTOEITHE 2 #i3. PFNA
IR HIRTRIC X B HARHMAE ~A OBED
RO BN oTz, RO RE L
28 1, 985 A, FHAMAEFHE 1.2 ng/mL,
A SEHME 1.2 ng/mL Ik LT, A FFD
AT, PR SRE 101 A, BHEME R
5 0.8 ng/mL TH V., BEDFE ST
429 A, [MERERMAELE 4.2 ng/mL

(5 2.36 ng/mL % MM CHE

(Liu et al. 2011)) T& - 7= (Monroy et al.
2008; Chen et al. 2012), BEOEHAIME
EiX, AFEL DV BENEWEE L DR
HIIZmO o lz, UV AL XD
BV, BEOEBNVREZLOND, TVT A
TOANEENDH DD OVWTUIRATH B,

*72. PFUnDA I, R&ERTIIHAER
(KB & OFB/Z2BEENPRD bR T2,
PECRAI LT fER, ZIRDOATHARKE
N4 HEmZR L (P=0.053),
PFIYDA TbH R&KE OME MR %2 &=~ L &

(P=0.052),

B EERTIX. RFHEDEV PFCs, #1
Z ¥ PFHxA 1ZmF ¥ (Z v b)) 2
PFOS. PFOA TiZZ£h 4 180 KFfE, 138

~202 BERIZRI LT, 1~3 B TH Y

EOOTEIRF L OHM SN2 DIZH L
T.PFOA LV EWRFHZFFD PFCs 13,
7 VT T AMEMELS L EOWIFEFE L
FEEERTEAIS D Z EPRBEINTN
% (Conder et al. 2008; Chengelis et al.
2009), F7-. PFOS., PFOA XV jRFEH
DEV PFCAs IX. PFOA LY HIKEET
EMENRISEREZ T EB8HEIN T
5 e (Matsubara et al. 2006; Liao
et al. 2009) . A#FZETiZ, PFOA XV k3%
g4 %y PFNA, PFUnDA. PFTrDA
THARKE~OEZENBOD bNTZDOND
Lz, F72. Liu bk, BRICIETEE
BB L Lz BT, o PFCs (T~
PFTYDA [3IfAEMF £ 0 & EH L DR
ERENWZ LEZRLTEY ., £OMERIER
KRIBIZBWTEHE Ch - e HREL T
% (Han et al. 2012; Liu et al. 2011), =
NHOHRAIL, SEIOMITHER &R UM
HERTHEDThoTmt b ELLND, L
L. PFTYDA IZ oW T OMEIXIT L AL
72, WEERARENZ N2 ORRITIT
BHETHIVLERD D, o, HF, KFE
$5%5 9 © PFNA % CPPAR o DFEAIZHR<
BE54 508, TN ERFBHEHIEWV DI
IZERARTEL 225 & WV HEN PPARa /
v 7T MU RERWCERTITON

(Wolf et al. 2012),

PFUnDA ([Z2WT®Dt b TORITHI
X 1HTHY, REETIIARPIEHER L F
&, PFUnDA JRIEHEIREEIC L 2 ARG
BE~EOBEEEFRED N2 o7 (Chen
et al. 2012), MEZEIZ OV TIL, BB TIdH
HEEINTORWD, SH%ERDBEBL
EThHD,

E. ##

HEAE L~V ORBIEE] PFCs BREEIZ.
k0 REBEHFDE PFCAs IREM, Mg
1> PFOS, PFOA [ZHERTIRIBETH D
W2 H B b A RMAE ORI A O BEN
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#1. FEMmIEF O Total PFC & 11 FEEHD PFCs JBE (n=1, 986)

Detection
limit (MDL)® ND®, No. (%) Mean Minimum 25th 50th 75th  Maximum

total PFC 11.1 3.0 8.0 10.2 12.9 444
PFASs

PFHxS 0.2 374 (18.8) 0.3 ND 0.2 0.3 0.4 3.4

PFOS 0.3 0@ 38 0.8 2.6 3.4 4.7 17.9
PFCAs

PFHxA 0.1 1,110 (55.9) 0.1 ND ND ND 0.1 0.7

PFHpA 0.1 1,360 (68.6) 0.1 ND ND ND 0.1 1.0

PFOA 0.2 1(0.1) 27 ND 1.3 20 3.3 24.9

PENA 0.3 302 14 ND 0.9 1.2 1.6 13.2

PFDA 01 13(0.7) 0.6 ND 0.4 0.5 0.7 2.4

PFUNDA 0.1 704) 15 ND 1.0 14 1.9 5.9

PFDoA 0.1 209 (10.5) 0.2 ND 0.1 0.2 0.2 0.7

PFTrDA 0.1 51(2.6) 0.3 ND 0.2 0.3 04 1.3

PFTeDA 0.1 1,807 (91.0) 0.1 ND ND ND ND - 0.3

“MDL : Method Detction Limit
°ND : not detected.
®For subjects with a level below the detection limit, we used a value equal to half the detection limit.

7% 2. RHKIM total PFCs B & REEDJEM & o BEE

total PFCs ( ng/ml)

NO %
Maternal characteristics Median  (25th-75th) p-Value
Age at delivery (years) 304 +4.5° r=-0.051 0.023
Prepregnancy BMI (kg/m?) 21.0£3.0° r=-0.118 <0.001
Educational level (years) <0.001
912 886 446 9.80 (7.67-12.39)
13-14 868 437 10.39 (8.05-12.89)
215 230 11.6 1164 (9.20 - 15.54)
plasma cotinine level during prepregnancy (ng/mi) 0.7+382° 100 =-0.009 0.684
Alcohol intake during early pregnancy” 0.002
No 1701 85.7 10.10 (7.90-12.78)
Yes 254 12.8 10.92 (8.56-13.77)
Parity <0.001
0 920 46.3 1141  (8.96 - 14.75)
>1 1063 53.6 9.34 (7.53-11.58)
Infant characteristics
Gestational age (weeks) 389+1.3° r=0.056 0.012
Gender 0.223
Male 1002 50.5 10.20 (7.91-12.67)
Female 983 49.5 10.23  (8.02-13.17)
®Mean * SD.

Missing data : Prepregnancy BMI (31), Educational level (1), Alcohol intake during early pregnanc (30), Parity (2)

Statistically significant differences (p<0.05) using the Sperman's correlation test, Mann-Whitney U-test, and Kruskal-Wallis test for total Pt

®For subjects with a level below the detection limit, we used a value equal to half the detection limit.
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% 3.PFCs IBFEIZ L A AR EAEA~DRE

Overall Male infants Female infants
Log PFC Concentrations - - -
Regresslon 95% CI N RegreSf)lon 95% Cl N Regresgon 95% Cl
coefficient coefficient coefficient
Log total PFCs
Crude model 1985 -54.9%  (-98.0,-11.8) 1002 -76.8* (-139.1,-14.5) 983 -27.5 (-86.4,31.3)
Adjusted model 1 1951 -24.5 (-63.7, 14.7) 983 -32.5 (-87.5,22.6) 968 -11.2 (-67.4,45.0)
Adjusted model 2 1920 -35.2 (-75.1,4.6) 982 -40.8 (-96.5, 15.0) 968 -24.7 (-82.1,32.7)
Log PFHxS (C6)
Crude model 1985 -6.6 (-34.8,-21.6) 1002 -13.7 (-53.9, 26.5) 983 33 (-35.7,42.3)
Adjusted model 1 1951 -0.6 (-25.6,24.3) 983 -13.7 (-47.9, 20.6) 968 12.3 (-24.1,48.7)
Adjusted model 2 1920 -0.3 (-25.7,25.0) 965 -9.4 (-44.3,25.6) 955 8.5 (-28.6, 45.5)
Adjusted model 3 1920 7.1 (-19.4,33.7) 965 -1.4 (-38.3,35.4) 955 14.2 (-24.3,52.7)
Log PFOS (C8)
Crude model 1985 -36.3* (-72.3,-0.3) 1002 -45.4 (-96.6, 5.8) 983 -20.3 (-70.4,29.7)
Adjusted model 1~ 1951 -12.2 (-44.2,19.9) 983 -18.2 (-62.6,26.2) 968 -3.2 (-49.6, 43.2)
Adjusted model 2 1920 -23.7 (-56.3,8.9) 965 -25.2 (-70.3, 19.8) 955 -20.2 (-67.7,27.3)
Adjusted model 3 1920 -13.3 (-50.0, 23.4) 965 -13.8 (-64.8,37.2) 955 -13.2 (-66.5, 40.0)
Log PFOA (C8)
Crude model 1985 -26.7* (-50.5, -3.0) 1002 -44.5%  (-79.0,-10.1) 983 -8.5 (-40.8, 23.8)
Adjusted model 1 1951 -7.5 (-29.7,14.7) 983 -12.4 (-43.6, 18.8) 968 0.2 (-31.7, 32.0)
Adjusted model 2 1920 -10.1 (-32.6,12.3) 965 -15.1 (-46.6, 16.4) 955 -2.1 (-34.3,30.1)
Adjusted model 3 1920 1.8 (-23.7,27.2) 965 -4.6 (-40.2,30.9) 955 10.7 (-25.9,47.3)
Log PFNA (C9)
Crude model 1985 -52.9**  (-86.4,-19.4) 1002 -82.1%* (-131.2,-33.1) 983 -24.9 (-70.0, 20.1)
Adjusted model I 1951 -35.2*% (-65.1,-5.3) 983 -47.6%  (-90.2,-5.1) 968 -21.3 (-63.4,20.9)
Adjusted model 2 1920 -41.9%*  (-72.2,-11.6) 965 -56.0%  (-99.1,-12.8) 955 -26.9 (-69.8, 15.9)
Adjusted model 3 1920 -41.7* (-77.9,-5.6) 965 -59.3*  (-110.2,-8.3) 955 -25.0 (-76.6, 26.6)
Log PFDA (C10)
Crude model 1985 -32.1 (-64.6, 0.4) 1002 -43 (-90.2,4.2) 983 -19.6 (-63.9,24.7)
Adjusted model 1 1951 =272 (-55.8,1.4) 983 -352 (-75.4,5.0) 968 -19.1  (-59.9.,21.8)
Adjusted model 2 1920 -31.8* (-60.6, -3.0) 965 -39.9 (-80.5, 0.7) 955 -23.6  (-64.7.,17.6)
Adjusted model 3 1920 -26.7 (-63.5, 10.1) 965 -36.2 (-87.9,15.4) 955 -20.8 (-73.6,31.9)
Log PFUnDA (C11)
Crude model 1985 -15.5 (-46.5, 15.4) 1002 1.5 (-43.9, 46.9) 983 -29.6 (-71.2,12.0)
Adjusted model 1~ 1951 =223 (-49.6,5.0) 983 -1.2 (-40.9, 38.4) 968 -36.0 (-73.8,1.9)
Adjusted model 2 1920 -26.2 (-53.8,1.4) 965 -7.2 (-47.6,33.2) 955 -38.7*  (-77.1,-0.4)
Adjusted model 3 1920 -20.1 (-51.2,11.1) 965 11.4 (-34.9,57.6) 955 -42.0 (-84.6,0.6)
Log PFDoA (C12)
Crude model 1985 -17.1 (-49.4,15.2) 1002 -13.1 (-59.1, 32.8) 983 -20.0 (-64.8, 24.8)
Adjusted model 1 1951 -22.4 (-50.8, 6.1) 983 -16.4 (-55.8,23.0) 968 -25.3 (-66.4,15.9)
Adjusted model 2 1920 -24.4 (-53.0,4.2) 965 -19.0 (-58.6,20.7) 955 -26.8 (-68.4, 14.8)
Adjusted model 3 1920 -16.3 (-48.5, 16.0) 965 -7.1 (-51.8,37.5) 955 -23.7 (-70.4, 23.0)
Log PFTTDA (C13)
Crude model 1985 -21.2 (-54.1,11.8) 1002 7.7 (-40.9, 56.2) 983 -47.4*%  (-91.5,-3.2)
Adjusted model 1 1951 -18.9 (-47.9,10.1) 983 12.9 (-28.5, 54.3) 968 -45.1*  (-85.7,-4.5)
Adjusted model 2 1920 -17.8 (-46.9, 11.3) 965 13.4 (-28.3, 55.0) 955 -43.8*  (-84.8,-2.8)
Adjusted model 3 1920 -8.1 (-40.6,24.4) 965 359 (-11.2, 83.0) 955 -44.9 (-90.1,0.3)

Adjusted model 1 for gestational age, maternal age, maternal BMI, infant sex, and parity;
Adjusted model 2 for gestational age, maternal age, maternal BMJ, infant sex, parity, maternal educational level, plasma cotinine concentration,

and maternal drinking status;

Adjusted model 3 for factors from model 2 and total PFC concentrations of other PFCs. * p<0.05, ** p<0.01. 95% CI: confidence interval.



BAFBHFMEEME (LEWE Y X 7 TEER)
Sy TR &

BT R LB (PFCs) OBREHMBREIZLD 1BETOT VAT —ER & OBE

MEREE B BT GEERFRERRERFEIEEE ¥ —FMEER

MIeaEE  fex REA ALBERZERZEGEZ IR T E SR B ARE EF 0B &

MnEE B TH0S LERFREERFFIIEEE B & —FIRER

WrgEsyEE ME EE  JUBEERFRFRREVREGUS AR EE M EaERICES T
B LFIT R BT

WHIEsHEE AN W THRASHREAIEM SEETEIFTR

MEEE

BT v HRbEw (PFCs) 1%, EEHNMEME, SEEEORBEICFYWE CHD, MRFD
BREIZLY, BIE~BITTAZ ERNREINTHEN, ROGET LA —~DEEIL,
il IgE E IEEITADEELZ R L, HDHWIET VAT —ER - BIYWE & OBE L
Doz, FE—HLEABIELN TV, £7-. PFOS,PFOA L4 ® PFCs 12D
WTIHIFE & A ERENR 2V, FZ TR TIE. IRRHIO PFCs BEL 1EETOT L
X —IERFSAE & OBFE A MRET L7z, 2003 £~2009 FFI2E & L7 /IR 17,869 4 7 b &4F
3004 %7 AL L, BEERE u~ N7 T T 4 —I7 T NEESITERE
(UPLC-MS/MS) #HRWTEIR#H OREMF PFCs 11 b EMDO—F o &1T o 77,
2,062 £ I\ZDOWT, M E$ % BHAM T PFCs 1B, TEREEZROT LA X —EREY
TULAX— 7 hE—MHEER MR E L, XEETHER, L2EuPRT v 7 EIRES
HEIT-oT-fER, PFCsIEEL 1BE TOT LAIF—EREORICEERE#EIZERD Hiv
Rinolz, 5%, PFCs IBRHIRERIC L A M IgE ~DOFELRET L, FEHFE TE

LCBIE S BT T L ¥ —~RIET B ETHIT 2 BER S 5,

T

M ERF. BEF W+

(AL R FE R B E A A T B B R
INRAFTAE 53 BF )

WA 8 (WD THRES ARG JERT)

A. FFREEEW
B~ v e (PFCs) 13, Mk,

KRR I U & T A BN RE R
ETHRENMFEWE TH D, FmiEtEal,
BRI, BEEAL B CIRIAVSET
WHEINTWD, KD AIVR R
WARVEBEIC Lo THEEN, REBHOE
WX VILEMBR R D, EWER
1 PFOS 5.4 4  PFOA 3.84E & £ < (Olsen
et al. 2007) | RN - EEREMEOWME

ThHZELLENERBIZLSE MO
R ENERIND,

B EER Tid. PFOS, PFOA BRER M50 iE
RICE 2 DEEL U CREMG., PiikEL
il WREEORED ., U U NEEORED
RO BTE (Peden-Adams et al. 2007;
Dewitt et al.2009) , & k TiX PFOS,
PFOA 7> MR EAZES T & 1818 LR R ~4T
T 52 ERHEINT (Midasch et al.
2007; Monroy et al. 2008) , J&EHEIITAEA
&t U TR LT E T D BN
E <. BRI IR X O A%
DREBRME TIREIND Z EPREBINT
WA Z e (Luster et al. 2003) | Rix
TR DO—>TH 5 PFCs DI T HIREFE
ZRMET AMLEND D,




JBEFBR AR E (LEME ) X 7 FREE)
SRS E

ROBET L VX —~DEET, PFOS,
PFOABEE & fariin IgE & OFICIEE 721X
BOBEEEZRLEZ, 7L —RE - K
fiE & DBEIX o 7272 (Okada et al.
2012; Wang et al. 2011; Fei et al. 2010)
EE—H L RERE LN TR,

ZIE THEATHE T EIC PFOS,
PFOAIRBDEEIZ >\ THRE SN TE T,
PFOS, PFOA 1%, 7 A U BN E A,
T E &GO & LT REE ToRESHH
DA IAE D L2009 FITITFREIEB G
PWEIZBAT B A b v 7RIV LS THITR
Y& L L CPFOS, PFOSF R# 7= 2B &
iz, LxL., PFCs X PFOS, PFOA LI+
% PFHxS &R FH I KV PFNA,
PFDA, PFUnDA, PFHxS 72 E % < fFfE L.
ZNDIEREHB OGN TH D, EHD
PFCs 13BN R < FHEEI S EVZ
EVRIBEENTWAS (Martin et al. 20083;
Ohmori et al. 2003) ., t MIMEH PFNA,
PFDABEITREL TCEFLTNDZ R
HEIN TS Z L (Calafat et al.
2007; Glynn et al. 2012; Harada et al.
2011) . PFOS, PFOA 7217 Tid7Ze<. #
DD PFCs, I &EHD PFCAs (/X—7
NFa T IERIVT R DEEIZOWN
TRHETAMENRH A0, ZiLHDEREEIC
K28 EXIZEAER,

AT, —REFERE LNV TO
PFCs 11bE&# DR R HIRE S KT T 1k
FTOT LIAF—ERFEIE~DEE L RET
THZEEBERE LT,

B. Bt IE
2003 D ElA & HAE = —FR— M5
BRE L7+ b OREICET 5 IbE
%) EEBEFTHSH, 2003 F£~2009 FiZ
SN LI-/IE 17,869 4D H H_N—2R

T4 VHREZE, BEDREE. TRESOMm

RN H DD 12,849 £ LI EE R
WEZENA Lz, SHi, R4 »H -1
%-2%%@%§%ﬁ%5%®&%5%ﬂ

LALE 300 &4 &2 T X LRI L (2009 4
D& 295 4) . 2,095 %4 % PFCs T2
FL L, 205 LA TILEREE,
RBRISERIAEIE 26 ARG CThHo7mb D%
BRoN L7z 2,063 44 & STt & & Lz,
SHTEBEHIIEIE 28~31 3@ ORI 5E
& U7z, B, f5E 0.5 mL IZ%

E R AL EE % % E PFHxA-13C,,
PFHxS-3C;,  PFOA-3C4,  PFNA-3Cs,

PFOS-3C4, PFDA-3Cy, PFUnDA-3Cs % %
25 ng ™ML, 7 b= KV /AR 2 mL
BNz CHEEE, 15 SO0 E L 72, A8
Z4yE LU7-%. Envi-carb 25 mg & EFE2 50
pL 28 L, B, =008 15 91T
o7, WITHB LT Z EZERKI F T
BEEEAF /) —/05 mLICEHRMBE LD
DEABEKR E LTz, LC &L Waters
i ACQUITY UPLC system, MS/MS #&
X Waters 5 Micromass Quattro Premier
z M H L., B T L 0F
Ethylen-bridged (BEH) C18 column

(1.7 pm, 2.1 X 50 mm) ZHV, U7
av¥¥ v 7 H5 . BEH C18 column

(1.7 pm, 2.1 X 100 mm) %ERE L7z, ¥
FIFEIZIE 2 mM BREET B =T ADIK/A
2 ) — ViR ERWT, & 0.3 mL/min
TR L AR 5 uL %= UPLC/MS/MS
IZHEA LT PFCs 11 ft&% (PFHxA,
PFHpA, PFOA, PFNA, PFDA, PFUnDA,
PFDoDA, PFTrDA, PFTeDA, PFHxS,
PFOS) O—&FH#&E1To 7=,

NR—=274 VEFOHRTLRKXAEE LT
im & OREE OBLERE, HERE, i
A BUERBL 2 EOREEZREL., BERED
FEE D IR OMER], HAERRE, HERE
REERNE, 1 BmEOREZEN L IRORE
Whe, BARBRIAREEZHOEEICLY
NE LT,

KEFEOBME L FELF ZPFCs RE
(PFCs 11 {LEHOAFHEE) & ORE
IZ >N T, Spearman @ #H B8 1% 4% .
Mann-Whitney U #&7E. Kruskal Wallis



BA BRI R (LEWHE Y A7 H5EER)
SRR EE

MEERW-, SI2EOBRMELEROT LIV
X—ER & OREE#EIZOWTIE, %2 BRIE.
Mann-Whitney U f/E % HV, BE ST
EiTolz, SEEMRTOMIERIT, BE
Mm% PRCs EEL L. HHAMEE#HRL T
Bz, 728, BRHBERAREOEE IR
RAMEOEE AV, EEEET, Ko
1 BEOT LVX—ER (BT LLX
— 7 NE—MEEER - W) FRIEOHE
L L., BoFEim, HERE., RFomfE=
F = MH, TEROT LIV —R BT,
HEERRIE, IRoMR], FFELREE, £
RBERECHRER, ZERYAT v 7 EFE
ST EAIT o T-, FEHEENTIZIE SPSS for
Widows, version 16.0J % HV>, p<0.05 %
Mt ER L L,

(REE~DOERE)

AL, LEE R FRERER SR
HBE L Z—B I OWEE RFERFERES
WEER - EORBEEROABEHI, E
A& B OMANT —Z OIRIBIZOWTIE, T
— & OEBRE I CEY R R E ST A RS
B EDIFEICL VT & L biT, FEE
DEBEFEICESWTEANT —F 20D
72 BT b AT OIS LS DI DFE
N bWV S ICEEICRE L. BY
o7,

C. WrERR

PFCs @ f& H 2 3. PFOA, PFNA,
PFUnDA, PFOS %% 100%., PFDA 7% 99%.
PFTrDA 7% 98% . PFDoDA 7% 90%.
PFHxS 7’ 82%. PFHxA 7% 47%, PFHpA
2 35%. PFTeDA 28 13%72 -7, RHAM
1 PFCs B X, FE PFOA 2.01 ng/mL;
PFNA 1.15 ng/mL; PFDA 0.51 ng/mL;
PFUnDA 1.40 ng/mL; PFDoDA 0.182
ng/mL; PFTrDA 0.329 ng/mL; PFHxS
0.296 ng/mL; PFOS 3.44 ng/ml; X PFCs
10.21 ng/mL 72> 7= (Table 1) , PFHxA,
PFHpA, PFTeDA &+ HAE A3 H R SE

THhHholzlzd, TNbDILEWIIZEDHD
MR LTz, £7-. PFOS E%EE
(312 ng/mL) Tholz 14 %I LT,
1 BETOT LIILF—EROFBEIL. &
M7 LAa¥— (12.0%) . 7 hE—HEE
& (10.4%) . W&l (10.5%) 72->7= (Table

2) .

x&E DB LRI T SPFCs RE &
DEEEMENT OFRER., BOFE. FEITIRRE
BMI 2AEVME E S PFCs BENMEI - 72,
ZINBGFAEE 2003 4£~2009 42T X PFCs
BENBD Uz, £, HEIABNMEWEE
EHE L CEWEE, BEREIMERWEE & g
LTCEWEETIPFCs BEXRE L, HER
FESI2WEE & LB U CHEERIBA S VEE,
FRR R OFEBRERE & el U CHUBRET X
PFCs BEMNMED - 7= (Table 3) .

RBEORBMEET LA —ERE OH
EEMITOFRER, MEOT LLX—&EERE
TR LETEDT LILX—DEIENZ
hodz, BIR, WEOT LAX—REREE
RN DEE, EERAIXEOHTY h—
PR DEIG RS> Te, HERRED &
LR, EBHEBREN D HETIHIEDEIAN
%o 7- (Table 4, 5) .

PFCs IBE L 1 ETOT LILF—fER
EDOEEICHOWTR YRT 4 v 7 EIRET
ST fEE % Table 6 12777, Crude &5 /v
TIET FE—MEEBRBEICHTHA v X
it (OR) 7% PFDA, PFHxS, X PFCs j&
THEICKETLZ (OR PFDA 0.50;
PFHxS 0.58; X PFCs 0.40) , Model 1, 2
TITMIEFIE I T 54 v Xt2d PFOA
BECTHEIZHML 72 (Model 2 OR 2.24) ,
L LEThOEEEZ2FHE L7 Model 3 T
IXENSOREIIEELE L, BT LLE
—ZOWTIE, BRI PFCs IREEIZ X 5
EEIIRO N7,

D. £8
AR T, —RAEFBREL )L TO
PFCs 11k &M DR IRHIREN 1 E TD
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SRR EE

7 LK —ERFIES~RIETREIZ DN T
et Lz23, BB bho Tz,

ARG ORI F PFOS, PFOA EBEIX
SEATHRZEIC BT D iTha & ik U TIRVWRE
To o7~ (Woodruff et al. 2011; Okada et
al. 2012; Fei et al. 2010; Monroy et al.
2008) , PFOA X v & £ D PFDA,
PFUnDA, PFDoDA, PFTrDA iZ. EAN®D
il & i U TIRWRE Th o 7223, 578
ShE & B EE < (Harada et al. 2011)
PFNA, PFDA 3R L T EFEMPFRD
bz, BAROMBESCEEIZBWTY
PFOA LV HEE# D PFCAs BEITREN
W FEH L TEY (Harada et al. 2011) .
HAZEDHT V7 Tid. E8D PFCAs
BENHWI ENRINT,

FLIR T O —ERMRE 2 x5 & L7-RiIm
& a—R— M T, BEmF PFOS,
PFOAERE L 1 ¥ ROT L X —KA -
JRYMESIE & OREIIFFE O bR o Tz
(n=343) (Okadaetal. 2012) , T~
— 7 DA & 32—~ — ML CIE AR A
PFOS, PFOA B & 5.8-10.7 kR DY
JEV R EOBEIIRED LA TR
(n=1,400) (Feietal. 2010) , $£7=. &
B ORIR & 2 —75R— MFIE TS m
PFOS, PFOA, PFNA BEIZ L 5 2RIED
7 hE—ERERBIESDEELRF LT
N, BEEIEFFED LTV (n=244)
(Wang et al. 2011) , AHFETIE. T
LORITHELY bRERY TN AX
T PFOS, PFOA, PFNA A D EHOD
PFCAs IZ DWW T bR L7225 BEIEER D
bigmoloZ vt PFCs IR IRHIESE
WCEB1BETOT LALF—MEREE~D
FEIIRD LR WA R S T,

L22L, 77 M AFHMIICEL TIE, 1
RETOT VAT —EROHEZEINEHE L
<, EREICHERICKBRTE o7l b
Zz oD, FEHE TEN LR
IR L TS UERH D, Fiz, AL
TIRRAERIE & OBIEIIMRE L T2 n

72, BREFEZEDZ U A7 IR HLET
BH5D,

Xz, RomE~OEEL LT, B8
DOHEIA & 2 —&— hBFFE Tl
PFOS, PFOA B L EHim IgE BE L 1
DOEEENTRD b, FOE|IRFICEIRT
o tmEINTWAS—FT (Wang
et al. 2011) | FfLIEH ORIME 2 —F&—k
MIETIE., ZROBRITB W TRARIML F
PFOA & L s IsE & FE & DR ICA&D
BMENED N TWAS (Okada et al.
2012) , ffE I IgE (B AR RN/ —F L
TWRWZ &, PFCs DR IREAREIC
LBRDOEER~DEELZRAGNT ST
DI, M IgE 12 oW T b1 5 MNE
N D,

St%. BRI PFCs BEL 25% - 4 5%
UBEDT LVX—IRE « BYMERER LV
[ i IgE & OBEZ/REF L. PFCs DA
IRHIRENSHAERORET LI —~KIZ
TEHEBIZOWTHLNIZTHTFETH D,

E. &

PFCs 11 {bEM DR IEHEZRIC L 58
D1IBETOT LILF—ERA~DEEIIA
D ool 5%, PFCs JRIRHIERESE
2L BB IgE ~OBELKRF L, FE
HECE L CRREEEZ SO mET LL
X —~RIETEELTMT I2MLERD B,

F. BFgeRE
1) FRCFEE
72l

2) FERREE

1. FHEEET BB S 2 RET,
ETHOA, WWARM, FREER—. 2F
I, AR EEBET. BB I8
o o RILEMORIRHBREICLD 1
METOT LIV —JER EDOREHE] F
83 [B] B A FEHE. HA 2013 £
3 AH.
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Table 1. Concentrations of PFC in maternal plasma.

Detection ND Concentrations
(;j[rg{) No. (%) Mean  Minimum 25th 50th 75th  Maximum

PFCAs

PFHxA (C6) 0.1 1092 (53) 0.104 ND ND ND 0.146 0.694

PFHpA (C7) 0.1 1343 (65) 0.096 ND ND ND 0.125 1.02

PFOA (C8) 0.2 1 (0) 2.67 ND 1.31 2.01 3.26 24.88

PFNA (C9) 0.3 3 (V) 1.36 ND 0.873 1.15 1.57 13.19

PFDA (C10) 0.1 13 (D 0.563 ND 0.382 0.510 0.684 2.43

PFUnDA (C11) 0.1 7 ()] 1.50 ND 1.02 1.40 1.87 5.89

PFDoDA (C12) 0.1 205 (10) 0.188 ND 0.138 0.182 0.230 0.729

PFTrDA (C13) 0.1 50 2 0.347 ND 0.244 0.329 0.424 1.33

PFTeDA (C14) 0.1 1791  (87) 0.060 ND ND ND ND 0.303
PFSAs

PFHxS (C6) 0.1 374 (18) 0.324 ND 0.222 0.296 0.395 3.386

PFOS (C8) 0.2 0 () 3.83 0.774 2.58 3.44 4.68 17.90
Total PFCs 0.3 - - 11.04 2.97 7.94 10.21 12.87 44 .42

MDL: method detection limit

ND: not detected.

Table 2. Number and proportion of infants who developed allergies during the
first 12 months of life,

Symptoms n (%)
Food allergy 248 (12.0)
Eczema 215 (10.4)
Wheezing 217 (10.5)
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Table 3. Maternal PFC concentrations in relation to characteristics of parents and infants.

No. (%) Total PFCs (ng/mL)

Median  Minimum Maximum p-value

Parental characteristics

Maternal age (years)* 304 £ 45 r=-0.048 0.028
Maternal pre-pregnancy BMI (kg/m®)*° 20837 r=-0.107 <0.001
Year of study enrollment 2003 293 (14.2) 10.83 425 36.26 <0.001
2004 296 (14.4) 10.53 421 36.18
2005 294 (14.3) 11.00 4.01 28.70
2006 301 (14.6) 10.05 4.07 44.42
2007 209 (14.5) 10.42 2.98 37.53
2008 289 (14.0) 9.47 3.81 27.40
2009 290 (14.1) 8.84 297 37.33
Annual household income (million yen) <3 356 (17.3) 9.67 3.90 28.70 <0.001
3-4.99 799 (44.5) 10.08 2.97 39.84
5-7.99 480 (26.7) 10.29 423 44.42
28 160 (7.8) 11.58 421 37.53
Maternal educational level (years) <9 60 2.9) 9.32 3.90 20.76 <0.001
10-12 851  (413) 9.79 2.97 36.26
13-16 909 (44.1) 10.35 327 44.42
217 242 (11.7) 11.64 421 39.84
Paity (times) 0 944 (45.8) 1143 4.19 39.84 <0.001
1 793 (38.5) 9.62 2.97 44.42
22 325 (15.8) 8.81 2.98 20.50
Maternal serum folate level (nmol/L)* 8.86+4.53 r=0.025 0.262
Maternal plasma cotinine level during pregnancy (ng/mL)* 9.68 +37.76 r=10.001 0.978
Maternal smoking status during pregnancy Nonsmoker 1912 92.7) 10.30 2.97 44.42 0.003
Smoker 150 (7.3) 9.25 3.90 28.70
Maternal alcohol intake during pregnancy No 1789 (86.8) 10.12 2.97 44.42 0.001
i Yes 273 (13.2) 10.99 3.02 37.33
Maternal allergic history No 1410 (68.4) 10.28 2.97 44.42 0.929
Yes 652 (31.6) 10.08 4.01 39.84
Paternal allergic history No 1677 (81.3) 10.26 2.97 39.84 0.822
Yes 385 (18.7) 10.04 3.27 44.42
Infant characteristics
Gender Male 1044 (50.6) 10.22 2.98 37.53 0.348
Female 1018 (49.4) 10.20 297 . 44.42

*Mean + SD. "BMI: body mass index.

Missing data: maternal pre-pregnancy BMI (10), maternal serum folic acid level (106), and annual household income (267).
r: Spearman’s correlationcoefficient.

Statistically significant, p < 0.05 by the Spearman correlation test, Mann-Whitney U-test, and Kruskal Wallis test.
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Table 4. Infants allergies in relation to characteristics of parents.
Food allergy Eczema Wheezing
No Yes p-value No Yes p-value No Yes p-value
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Maternal age (years)” 30.5+4.5 29.66+4.41  0.005 30.47 £4.49 29.99 +4.66 0.128 30.45+4.51 29.62 +£4.44 0.094
Maternal pre-pregnancy BMI (kg/m2)™ b 20.8+£3.7 20.90 +3.81 0.594 20.78 +3.67 20.76 £3.75 0.936 20.77 £ 3.67 20.98 +3.86 0.610
Year of study enrollment 2003 251 (85.7) 42 (143) 0323 260  (88.7) 33 (11.3)  0.791 278  (94.9) 15 5.1 0.266
2004 257  (86.8) 39 (13.2) 259 (87.5) 37 (125) 278  (93.9) 18 6.1)
2005 265 (90.1) 29 (9.9 258  (87.8) 36 (122) 282 (95.9) 12 “.n
2006 269  (89.4) 32 (10.6) 271 (90.0) 30 (10.0) 289  (96.0) 12 (4.0)
2007 266 (89.0) 33 (11.0) 269 (90.0) 30 (10.0) 292 (97.7) 7 2.3)
2008 246 (85.1) 43 (14.9) 252 (87.2) 37 (12.8) 281 (97.2) 8 2.8)
2009 260 (89.7) 30 (10.3) 262 (90.3) 28 ©.7 276  (95.2) 14 4.8)
Annual household income (million yen) <3 325 (91.3) 31 8.7 0.090 318 (89.3) 38 (10.7)  0.382 347  (97.5) 9 (2.5) 0.055
3-4.99 708 (88.6) 91 (11.4) 700  (87.6) 99  (124) 753 (94.2) 46 (5.8)
5-7.99 417  (86.9) 63 (13.1) 430  (89.6) 50  (10.4) 457  (95.2) 23 (4.8)
28 135 (84.4) 25 (15.6) 147  (91.9) 13 ®8.1) 156  (97.5) 4 2.5)
Maternal educational level (years) <9 52 (86.7) 8 (13.3)  0.005 53 (88.3) 7 (17 0.901 55 1.7 5 (8.3) 0.221
10-12 773 (90.8) 78 (9.2) 752 (88.4) 99  (11.6) 819  (96.2) 32 3.8)
13-16 787 (86.6) 122 (134 808  (88.9) 101 (11.1) 867 (954 42 (4.6)
217 202 (83.5) 40  (16.5) 218  (90.1) 24 9.9) 235 (97.1) 7 2.9)
Paity (times) 0 814  (86.2) 130 (13.8) 0.071 845  (89.5) 99  (10.5)  0.565 925  (98.0) 19 (2.0) <0.001
1 712 (89.8) 81  (10.2) 697  (87.9) 96 (12.1) 752 (94.8) 41 5.2)
22 288 (88.6) 37 (114) 289  (88.9) 36 (11.1) 299 (92.0) 26 (8.0)
Maternal serum folate level (nmol/L)? 8.75+4.45 9.66 +£5.03 0.013 8.88 +4.56 8.73+4.33 0.967 8.87+4.52 8.76 £4.77 0.788
Maternal plasma cotinine level during pregnancy (ng/mL)* 103394 5.37+£22.31 0.121 10.20 £ 39.12 5.57+24.16 0.792 9.22£37.16 20.11 +48.67 0.285
Maternal smoking status during pregnancy Nonsmoker 1679  (87.8) 233 (122) 0.428 1695  (88.7) 217 (11.3) 0.451 1841  (96.3) 71 3.7y <0.001
Smoker 135 (90.0) 15 (10.0) 136 (90.7) 14 9.3) 135 (90.0) 15 (10.0)
Maternal alcohol intake during pregnancy No 1571  (87.8) 218 (12.2) 0.571 1585 (88.6) 204 (114) 0460 1712 (95.7) 77 4.3) 0.438
Yes 243 (89.0) 30 (11.0) 246 (90.1) 27 9.9) 264 (96.7) 9 (3.3)
Maternal allergic history No 1266  (89.8) 144 (10.2) <0.001 1286  (91.2) 124 (8.8) <0.001 1352 (95.9) 58 4.1) 0.848
Yes 548 (84.0) 104 (16.0) 545  (83.6) 107 (16.4) 624 (957 28 (4.3)
Paternal allergic history No 1497  (89.3) 180 (10.7) <0.001 1513 (90.2) 164  (9.8) <0.001 1604  (95.6) 73 (4.4) 0.387
Yes 317 (82.3) 68  (17.7) 318  (82.6) 67 (17.4) 372 (96.6) 13 (3.4)

*Mean + SD. "BMI: body mass index. Statistically significant, p < 0.05 by the t-test, x 2-test, and Mann-Whitney U-test.
Missing data: maternal pre-pregnancy BMI (10), maternal serum folic acid level (106), and annual household income (267)



