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FIRXANBOES

mRESR

TAREMBBEERZELBRVTHETIRE. FLRIEMEBMIFISNER, BREEHRKRE (low
birth weight : LBW) S&UTERABEEGIHAEMMEEEECHITS 10%FKE (Small for Gestational
Age : SGA) THiAT 3L s BEACPRS T ERECHIH T, BAIRBREEZEI5T Lh RS
ENTW%, 2014 0 Organisation for Economic Co-operation and Development (OECD)
FEED LBW OEIGEFT 6.5%(CHUT. BARTTEETHIICERENST 2 FRICEW 9.5%THo
o BEFSBEADRSE(CLDE. BARDFIGHRAEARET 1980 40 3.14kg H'5 2014 FT(E 2.96kg
& 180g iR, BIRFCHAEMAREN 25009 REmOERLAARE ROFRLER ST 4.3%BMU, Fe.
1980 £F(C 4.1% THoIcREDEIEE. 2014 F(C(F 5.7%(3IEHAUI. HEREDRANC(E. L1
ZRMEFIN TS, BARICHIFDECmm Tld. BAD LBW OEIEMENILIFUSHTZ 1980 FLL
. BARANZMEOEEEDN, 15 Body Mass Index (BMI) DiddrUizcens. nsht LBW &N
D—REBROTVBRIRE M ZIERL TLVB. iz Wilcox (. TERRBEE HAERE (R E 2 REFTEF(EE
BOTVBIENS, ENSOERDIRETCHW T, EIRZD I TN I INENDDIELTVD, S5 7
FRIBEOHAEAREDYRIER EL TEBOEFROIFHE ORFRZANRDAF FIREINTULDN, MR
OERF M (C(F5RVBRINGD. FRATICHEV T (TRAEEEIN TURVEATAZ L,

ARAFOEN (& BARICHFIERBBHES LSCEEREBEDOVZRIERELTO., BERELUSEIRONFES
ZEASMNCIBEEUT. 5B 1 ETHE. ERRBHB LUCEEREDK T OIEREVTRE. very low
birth weight (VLBW) H&UIEHAE SGA (term-SGA) (CR(FIMFROFF AU 55 28T
(&, 28 1 ETHHDFEEL SGA LOBFRMNESNIZZENS . HEREN SGA [CRZEZIENTUTLS MR
DFFEICOVT, EDIBEEAEIZIASNCT DL ZzBEELT.

XRETTIE

58 1 B TR AAR TEREET-R— MARRIBE FEEORRICB I ILBERST 1 [ICSHIUIE
4% 20,926 AETDFEMSREL, MEROFFHE. BEEROHRIIREROT —5ZB V. B#8S
JUSERDUY I — MEF DTS, BIROITRIER DS REAE, NFTOIRIROIER. HEDIER, B85

BEOBEHE. BB LURHOBHERE. B30Y )X MERBEOB &, SEOITIRICEI I 24 5E#H
BEROZZ. BB JUSGROREFRE, HHFIZURIEREL TRFTUIZ, ROMRI. 7EiELL,
HAARE, EEEN SR SN E R EZDERZAV Hik 37 BREORE. HAARE
1500g FKiitiz VLBW., BLUER 37 LUFFED SGA % term-SGA EFEREL. BETD M AELU TEHME
Ufeo —RAEARAZES )L (ZIESR. USVB8E0>vh) ZFVWT. MEROIFEICEDFE. VLBW &
U term-SGA OURJLE (Relative Risk: RR) %K1z, RR (FFAEREZERUOET)L. BHFROFR KR
UHBBREOH THREULET V. BEBEKEET)L (directed acyclic graph : DAG) ZFWTHEZEL
IZE5)VD 3 1BOTRD. FERZLEE U, Ffe. EEROFFHOZEERADEEICOVTHRETUI,

2 BTR. WRER. 5 1 BERAUT-%2FEALZ. HESBENERESESRIZEEL. RO
BERESSICHBFEUNSHEUR. FI & HRBBENERCLSD SGANDFEEDENTERERDZS
MFROFHHCDOVT, SGA Z—MEARAZET IV (ZIEDM. USROSy R) T RR Z3keiz. ;RNT

1



—RACEREZET LTI ENTEZE SR (p<0.10) ZHDEEED LD ETIVCIR A UL, L2 E0HE
IERHTIE. OBENBERRBOBHRZIRIILIRE I D0E. Q% 1 &0 DAG 28E(CENERME(CE
BRZIEELLDITO T BIODZERMUL. OENMTERBOBREIRZEARE S 2D TE H=
BENESHNSENER. FENERNS SGA NEVZKEOFREZENIENE. HEBRBENES
' SGA ([C5 X 2822 DRIHEIR (Indirect effect)zskebdrz,

R

25 1 B T(E, BE. VLBW B4LU term-SGA QURIERIEL T, TNENERDEEROKRHENBAS M
1Bofz. BHERB LU ERFIN 35 A L THIELIFIRDIZHICAIERBIEEREZZ (DL
BEHBLUVLBW OURIZZLUIA, term-SGA [COWTIHIHIRIFEADENEZ BN H 3 LU I % S
U, BB LURROREZENKFZZRE L L THBIEFURIZARUT, IIX T BHOEIRATO
BMI 7'<18.5 kg/m2 THBZEEREL term-SGA OESDURY =S U, Fe. ZE/ERNERHS
NIZYEIRRT BMI EEROSRIEF ENRED RR (CRIFTFEEERI DUER. BROREEEN
P RZEZEEDELT, 1K BMI (<18.5 kg/m2) DOURINELRBZENBASHCRI,

£ 2 BETRBIZUVEENZEROHXEDEBBEDITORR. B OIEIRAT BMI (218.5 to
<18.5) . HIREHAMHIF B (never to passive, passive to active) . IHIRFIHAOENEDS
& (no to yes) . IEIRFMHADHTUXS MBEREE (no to yes) (JENEBRTB>TVWBIENTHD
I A UREBOF T, B SGA ([(5RZ2HENKSHRERG. BROMFIRAT BMI (218.5 to
<18.5) THole (FR#E(ER=0.068) . UHU. HERBENESNSRHENICSGAICSR2RZELLT
(&, EEROEIRAT BMI LDEEROBIREHEAIF B (never to passive, passive to active) @
FAHKRE BRECREBERULREIEERE 0.0173 TIHEIRAT BMI OH&LE 3 & THhol.

oo

A TIE. BARCSIZERBES LCHEAREOIIFIOURIBEEL T, HIREHEUIN O
BILURRBDIFENERRZEN, BASN oIz, REHLU VLBW Tld, BB LUSIROHERS D
W 35U LETHBILE . SEITIRDHICETBHBERE R LI e V% Liff. £z, term-SGA
(CDVTEFDUAHIRAEBOEUERIEN®H R EFUR NG, — 75T BERBLURBORKRS
FENREERZE L FTHRTEFIRIRL U BHROIEIRRTD BMI h'<18.5 kg/m? THBTLFREEL
term-SGA OEADYRIEELT BTENBES MRz, ZOE BMI (<18.5 kg/m?) hRY% L3
HEB(E. CNIEBAIFOIFMTHO. 5 2 ETIE HERFNEENBILTBTLCLD SGA ADEZ
£(3. BHROEIRET BMI KT . (EIREEAOZ BHELE, SESHELME, (HIRFIEADERE B EZIEINEE S
TERBENBRELTOVRTENBEBHCRDZ . TNASDIAFTHBEANTFERNS. MEHOFHCANET
BEE-VLBW-term-SGA B9 32BN REN. /. BEEL term-SGA DFFHORHICE. IF
IRBIS LRI BMI (<18.5 kg/m?) THRTLE. HEICEHZEAREFILVSHBRLHBT
ENRBREEZBND, T HAEBRBFERNRFI THITELLOT SGA ERBURI(E. SEIROREED - 52
EEUE RIS I L. WIEEEFED BMI ThHdIE TFIHTERRIEEMENREN. (2754 XF/3000 X
=)



)

TRREMBBELRZELVTHEITDIRE. FEMRITHREMIFIEN. ZORR. RLEENRKRE
(low birth weight : LBW). TERGEERIHEFRSRECHB VT 10%KH (Small for Gestational
Age : SGA) DHAE(E. FLREACFRS T ERECHIO T, FRMERFZEZ LIS T CEMEREEINTL
%(McCormick 1985), 2. F/z(ELBW 2 SGA LU TEFNLIR(E. F4h BHAICIFETOURAINEL,
$hIBHAICEFEEDENNHSN. Fz. BERICRDP™I AR TEEBIEERICRDIL FFHIWVERD
FAEUZAIN B RBENEREZTN TS (Strauss, 2000; Huxley et al., 2000) . chid. 1980 &
A5 1990 FAKICHMNIT Barker 5(C&0 T, MEHAAKRE B (IR ARRICHEFRR R INE . SASIAEL
E. WhpZ XMW > RO~ WEFRE S DV AIN SV IEWEFEIAFCE DRI IO 32> J1RER |
MEIBaN/z(Barker, 1998; Barker et al., 2002; Barker and Osmond, 1986)., €MD&, HI(C
FREBRIT TR R ORERNRRIBEI~ S/ MNBEIDIRIB DR B2 (2 (13 (FZERnBEUNEE) &
9% Developmental Origins of Health and Disease (DOHaD) ZFiiHEIBaN34L3(Chofk
(Gluckman and Hanson, 2004a; Gluckman and Hanson, 2004b; Gluckman and Hanson,
2004c; Gluckman et al., 2005),

HREEEETHICENMNDET . BESLU LBW DEIEMEMLTWVS, 2014 FD
Organisation for Economic Co-operation and Development (OECD)ZEEDIKEERER

(2500 g A F) OEIGEFFY 6.5%TH3DCHLT, BARF 2 FEICE 9.5%TéHok (OECD,
2016), EESBEEACHARCHFIHEEREGFAMEMCH D EZHmRELTULS(The Ministry of
Health, 2014), BARDOFIHAEAE(E. 1980 £FF(C 3.14kg THOI 2014 £ TIE 2.96 kge 180g
AL THD. FIRFCHAAREZ 25009 REDEREAEARE TFHRAEZNSE 4.3%EMUE. Fz. 1980
F(C 4.1%THOERBENEIS(E. 2014 F(X(F 5.7%THBNUL(ARMEIEABFRERRS,
2016).
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HAARE DR (&, A BRERNMEREIN TS, BE. LBW BLU SGA DURTEREL T, &
FIFLIEFRTOLE. REKXH. FIOLENSEVEARI TIHIREEI 2L BB SN LBW
SGA THFNZE. BUEDERBREDSA IR IHZEFSNS(Kramer, 2013; Kramer, 2003;
Kramer et al., 2014; WHO et al., 2004; Goldenberg et al., 2008; McCowan and Horgan,
2009; Jason Gardosi, 2000; Manuela Pfinder, 2013), /=, iTiRE MEAEREED LUTIRNE
PRIA(E. TERR BB LR EREZZ LS ERENT TICEREENTLS(Shinya TAIRAKU et al.,
2012), 4R MM AEE SRS MR EF IHEPRIR F 12 SIEIRNEPR R L BARN 9D EBIRESN
TW3 (Bertozzietal., 2011; Bao et al., 2016). TDEENFRE T BIHDEERF (L, BE. VLBW
BLY term-SGA NFEAEITILHDHFEERIROTVD, TDcs. EFEARDRE. VLBW HLU
term-SGA (CR2&% R (ELTVIMROIFHDUAIZEE T BIh(cld. INBORE. VLBW LU
term-SGA NOFRIEFHRBRZFFOALEITRVAED T THREITINEN DD,

FCKEEE T BRI SRFERCBVTARFITHIE ROBERENHIU. £z, BEDUR
INBRICERICENIEHEINTWLS(Verropoulou and Tsimbos, 2013; Metcalfe et al.,
2011; Poulsen et al., 2015), ZAFYTYILE1-TEIHESRBRBFEROFTE. BEENREL
LBW ([CRZEL TV ec e HiEEN/Z(Zhu et al., 2005; Reichman and Teitler, 2006; Parker
and Schoendorf, 1992). 7 >X—20OI1-K—MAREES LU SGA (I, BHBEESV\EEERCUAIN
THBZENRENTLS(Mortensen, 2013), IR1E. HARICHIFZFEEODERDRIENEB ZEHIE
Uslz. BESBIAEER 25 FRFES - HERZOPT. ik 21 FORARDOFECOERZR(EHEH
60 FENSHT 4% LR UM 15.7%ER>THD, OECD NNEEE 30 HMEF 12 AT, Fi9% LEIZE R
ThdEEFERUIZ(OECD, 2013), £z, FEEOBER(GFHREROBRMEEI B E(CLHTHIEFHES
ENTVBEEIBIEEINTVS, I E(CBVTE. EBRIBEOFZE(CLDIABOB RN TN
BN TV, AR TOBREHDIRIRIIKRIZICARIATH D, Kawachi 5ld. RIS ENEER
(CREEE S RBLEERU TV, BCKTIICORZEFEEZREDEL TEEEINTERN, BARCBWTE.
HEUIRADRVBEOHAEAENNERB(Teramoto et al., 2006). FHORIEFFEMENFE SGA
DUAINELRBZZENEREENTVS N (Fujiwara et al., 2013). 'ROEEAREICRTTHATTII R
(AN

BARCHIIBFEITHARTIE. AERERORECHEL, RERPERABZMEGTER LIRS
&, BIMBEPRNERE, /\(UAVEIROIENNCHST EURBEOEIEMEIUIEREDHENE R
MEHAARE B ZIENNESE TOBAIEEHECOVTEREUTLS(YOSHIDA et al., 2014). &z, Zan
12 TVBTEE, LBW HEX ZEEEL TN TLWV3(Takimoto et al., 2005), S2RAIFAZE T,
HARD LBW OEIENENL TS 1980 FFARLE. BIRFEAICHARN EORUESRMENNL TVDIE.
Fz. 19 BMI BNRALTVWRTENS. INHSHY LBW EBHIIORFEER> TS eI HE 1L TV
(Ohmi et al., 2001; Hidemi Takimoto, 2004)

ARAFOBEMN(F. BRCBVWTIERRBSS SO ERENTZEZRET  RERLSNOER ZEAS N
(CFTBETHD. 5B 1 BTE IWEIUNDOEFREFROERN . TEABES LURRCEAFREB OHIHE D15
= CHDFE. Very Low Birth Weight (VLBW) S&UIERAE®D SGA (term-SGA) (CkIFTH
LEIASINCT 2, EI2. 56 2 BTIEE 1| ECTHENROSNCHROZREZS0 . MROMASBENE
= SGA ((BX25E#BENIIERE, ZOFEDAREEZASHNCT R LZ2BRIEL,



% 15 : HEXDEE. Very Low Birth Weight $ XU term-Small for Gestational Age [C
HEITIIRAVERDENCEIT SR

1-1. ARE=

ERBHENITDTRVEERETEENDL. BLURKREBIRBEMIFIENTREAERE (low
birth weight : LBW). & E 205 HEFRIBEE(CS VT 10%FKiE (Small for Gestational
Age : SGA) THFN3LE. F BHACRRS S AIE(CHIO T, FAMERF E2 R (EI ENRrES
NTWRZLE. EE TN,

EZAT. FATHRTICKD, ERRBEEEEEREOE R FRRDIENMERENTSD. 1EELE T
HARE(ICRIT BRI DI TR T INENDDEMETHEN TS (Wilcox, 2001). iR 37 #EX
il COHEZERE (Goldenberg et al., 2008). tH4{AE 15009 FKiiz VLBW. TERGEEBIHAE
HISEEE(CB VT T 10%FKHE THHIEED SGA BRETEHAMGHIITZUNEER THB.
BEOIEREBEZE AR BRI IEREMBROFFHE OB FRZANDEZMRIEINETI(CHIREEN
TWL3(Oldereid et al., 2018; Erika Ota, 2014). TDIAFRDEZRHID(E. AT HA1> THDEWN
JTHBEETERBV, TEMEEREEAEAREDR. . MROERMCERUVERERNSGD. MEHOERD
IBIRZECUNEL . COFEZRDBRIHOFEH AT ZITNRINE, FERZIERCAEIRT3ILIEFT
FRU\(Kramer et al., 2014; Schisterman et al., 2009; Wilcox, 2006). fistf#tfr(CHF5E
Z2EIRTBR(C. HEBS/\ROBHENEZIEIRI Z2H(C directed acyclic graph : DAG %zl
B92ERMEMEEREIN TS (Pearl, 2016). DAG (FERT —AMKFFI IO TERL BLAES
ERB4RERE (Background assumption) (CEDWTRIREFRZETE I 3(Greenland et al., 1999;
§8K et al., 2009; /I\ et al., 2009; PEARL, 1995), T —4ICEDRERET I EEEIZD T
1<\ AR EB BOMFARGZ BRI DETIRRNICKRITL., FERRUCET IV OZE M PRERED
PERAERUET. IAFRFERZIEUERIRI 22 zBET3(Rothman et al., 2008). ERRICTE
FRIBEBS LOHERE OO DAL L% DAG TEIRIZMFIIIEZDDHD(Rego et al.,
2016; Wilcox et al., 2011).

AAFTOBENE. BARICBWT, BEREEARE (very low birth weight: VLBW) | §Fk 37
BRUED SGA (Term-SGA) BIUREADVRATEREL T BRBLUSEROSRLE . BIR0E
BRI, RIEOHSIRBFERESTAIZI ., TEUTEIERHBEREDOZZREN. TNETNOEERICE
DEICFZELTVDDNZIRENC I BTETHD.



1-2. WRESBE

1-2-1. WRE

AEAFETIE 2001 FLDITHNTVZRIMSHATIREE FEODRRICEIT2ILBERST 1(The
Hokkaido Study on Environment and Children’s Health: Malformation, Development
and Allergy) I[CENUIHIREZDF 2R RELIZ, ILBEAIT1DILE_EITOE SEEMIRIFEL.
NFTOREPREL DM (EI—R—NTOI7/IUEESNTWS (Kishi et al., 2017; Kishi et al.,
2013; Kishi et al., 2011),

. eYWakkanai (1)

emuro 1 Kushlro (2)
® @ Obihiro (3)
e 10makomai(1)

o
Hakodate(5)
2 1tiBEA 37 MPhORER D ERERERE 0D

IEBERIT (LRI —R— MEldbBEI—R— MO 2 DOEENSBRMENZN, AR TH
WD AEBEI—R—MISHN9 %8 20,926 ALZDRTHD. 2003 4 2 H~2012 4 3 HO/I(C,
JEBEAD 37 DEMEFRKRE (K2) 2%Z2UMER 13 BEOEHRCIIE THRFRCOVTONRAZ
TV BRZEUSUIZ(F and 1E4 K, 2010). SAEAOSHICEREUIERE, IEIRHICEER

BRI (ERERER) [CTEIREEON - M —DF IOV TEIEUR, Fi. 2/EAERCHT
DITIRVIER. HLIHIREHR(CEMARMZUNEE LTz, HEERF (S, FERIMZERERU, BERFOIBIR(E, H
FEUREREREEORIYIICLD, ERICERNSHTE RERICErsceN T, INEUHEREROT
—ABICF REN GO REUWRDORBERT —FIONT AMELTWSIERZEIXL TER ERH
BANBERBVEDEBITOR. . ERMEECLOTEMESFRZS T, IARENMIILTBIROZERCZ
KUz, BIFDHE PR SMOXFOIRA T, HEERH B OERHEBHENERUIHROBIRICO N
THINEELS,



AMAFOFRETREATC(E, ALBBERYT A ARMET—R— NMISIUIIESR 20,926 ADS5, iR G
WEETERMOE (n=1,347) | 3LE - FiE - ZRATOB S SO MBI IR I AE X
B - IEIRVEIRZTERBLCWEE (n=1,176)  7UMIA (SGA : HARE -1EAnEER - [RO14ER! -
BOHER) OFERNARALTVSED (n=344) ZFRVE 18,059 HADEERTYDFT—5%ERUE.
MHREOHEIO-%H 3 (RT,

The Hokkaido Study on
Environment and
Children’s Health

n= 20,926

Loss to follow-up
n=1,347

With birth record
n=19,579 stillbirth, n = 265

Miscarriage, n = 64
Multiple births, n =391
Pregnancy-induced hypertension
and gestational diabetes, n=445

Total n=1,176

Singleton live birth

n = 18,403 Lacking information on
Birth weight, n= 259
Gestational age, n= 153
Infant sex, n= 297

Total n =344

Included in the analysis
n = 18,059

3 ARMREBOEROTEN

1-2-2. BEFERE (BREFHMh)
BB AR —R— MAFTHRE (F SRV CR—RS1 S FBEEVTUT OFERZHRAE
RICECAUT, BB LU DU — MEOFG, BHOEIREROS REAE, CNETOMEIRD]

PEIRICRE I B TEMBNERORZ . BBIURBORIEFRE (hF2E, BRE. B -BFIERZA,
RFZE, ZOAB) | HFEEFIX (<300, 300-499, 500-799, = 800 5F) . SEERICEIRICME
RUR. SRVIEIRESRE ZRd . BE. LBW. term-SGA DOURIZREL TIRET I 2mFROFFEIE. N
— A VREDOT —HZAV.

1-2-3. [BOBET7INMA (FUMAFHE)

RS B (B)  MERE (g) (& ERECHERN SR SNIRE REROBI|RNS
HBETINILEFTHAUR . TERRBERE N ERE(IRB IR EZR T DIEMEREINTHED, INSOEN
ZEREI BILHICLLT O 3 DDEIRZKDIZ(Wilcox, 2001), EDFHAIAFT T, IRIBHEBAES LU

7



BEOBIZELLT. BIEREAHAE (very low birth weight: VLBW) | iEik 37 :BLUED SGA

(Term-SGA) BLUREZAV, Ik 37 BRBTOLEZRE. H4EMARE 15009 Kinz
VLBW. #HifR 37 BLABE W DTERGIEEI B H A AR EAECH VT AL 10%KiE Tl 2% term-SGA
EUTERUI(ERIBIRRMZFEARFR, 2007). AAFTO term-SGA DEHIC(F. BANERIZS5
HIRZESMERUIZ. 1R, BEROEERENIE - #RER . TR CHEREZ T 284
ZFULz(Itabashi K, 2010; Itabashi et al., 2014),

1-2-4. $EtERATFIE

BT OBRONT IVEERRB LUIROVII - NFDERE. (< 24, 25-34, > 355%) B3RO
YFIRBIO BMI  (<18.5, 18.5-24.9, 25-29.9, > 30 kg/m?) . BB IURBDEIERE, B3R
OHT) X MEEVEIEDE . TRV OEEENEE, SEEUEQFH. ITIRVIHADRFRDEE
BEMEDEE, HIRVEAOERS LURROENEZEDB &, SEINITHIRICE T 24 IEMEEDZ 2
DEECOOVWTEE LR, BESLURBORIRFERE (<9, 10-12, 13-15, 216 £F) BLUHE
IR (<300, 300-499, 500-799, > 800 H5M) Uk,

ERBEE GB)  BERKRE (g) OFLEREREZ RO, MROSFHEE. hrJUTRINC
TSR LEISRETE U, BEE. VLBW LU term-SGA EEBRIEDBHRICDOVWTH ZHRI&TEAR
7oz, MEROERBIOHEREZIEIR T el hM ZTIRTEZIToI. —MRMLIEFZET I (ZIED. Y
SHREEO>YER) ZRWVT, BE. VLBW BLU term-SGA ADUZJLL (Relative Risk: RR) %3k
Hiz. RR (FFABREZHBLOET . BROFHMRUBBEREOH TREUZETIL. BEZEKEIET IV

(directed acyclic graph : DAG) ZHWTRAZRUETILD 3 BOTKS. fERZLEER U,

1-2-4-1. BEZEKEIETIL (directed acyclic graph : DAG)

DAG FHZEZZEIRIIR(C. WER/INROBHENDEZEIRIIHICIEMUI(E 4)
(Rothman et al., 2008; Pearl, 2016). DAG (JERERT —H(AKIF I DD TR BULABSRERBIR
i% (Background assumption) ([CEDVWTRIRRFZEEIS (1999_Greenland) . 7—AICE
HEERERETI)INZEE T DO TEAL, AFREB BORFTRGRZ I HRIE TSI E TIRRIIICRIRL.
ZHMPREREORFRRERUILET. HRERZIELEIRTZLZBMNELTVS (Glymour
MM and Greenland S. Causal diaframs. In Rothman KJ et al. Modern epidemiology. 3rd
edition. 2008, 183-209) .

DAG ([FURIZEREL T, AAFE TRUVWEHRESGROAFHET D M AL DBFROIRERZRIZL TWL
%o DAG (L& ZFAZEET ) TIIMROBHRENENENERE. VLBW LU Term-SGA O77 MIAICES
E72523FBEREIOIIHECDIFTETIVERRL ., HEE2EIRLT RR 23Kz, STHEER 1 (37D
MAE. POMACFEEZSZ2FEEROMm A [CEIZEREINDBAO> TV EOZERLE (B 4 (a)) »
EBIC, AEER 2 EUT PIMALAEER 1 ((ERKEINOBIHODTVBERZEELULZ (K 4
(@) BNERELBOTVDER. I8NHE. FEBREFDMAEDECHZHREIERL. BREEICHRDS
EEETBIEDICBRVE (] 4 (b)) - BZERTF. IRDE7IMAICEEZSZZEER. HEER 1
FRIIHEER 2. LUT7I M ADEENSEEZRZITTODIER(FFRVZ (B4 () -



Confounder 1

Main
exposure

Confounder 2

(a) Confounder

Main
exposure

Mediator

(b) Mediator

Main
exposure

I

> Outcome

Confounder
or Collider
Any other factor
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1. Maternal age
at entry 8. Using ART

6. Maternal previous 2. Maternal BMI

medical history

'] I )
12. Paternal previous
7. Maternal regular use of medical history 1
any supplement o o o o
- —— —
10. Paternal age 1
at entry
1
D CL LTy s
14. Household g
. Income H
Sassmsmsmmmmmmmmst
9. Maternal education level J] 3. Maternal active smoking
at 1st trimester
5. Maternal drinking habit
at 1st trimester
[ —— ———————— — - -
1 13. Paternal education |1 ._! 11. Paternal active smoking 1 4. Maternal passive smoking
level I 1 at 1st trimester at 1st trimester

— Maternal characteristics
- - Paternal characteristics
__________ Familial characteristics

5. B, VLBW 84U term-SGA L% S5 X 2L F RSN ZMHROZER OB RIEKEIET )L

(directed acyclic graph : DAG)
ART, assisted reproductive technology; BMI, body mass index; PTB, preterm birth; term-SGA,
term- small for gestational age; VLBW, very low birth weight.

Maternal age : Maternal age was adjusted by maternal educational level

Maternal BMI was adjusted by maternal age, maternal active smoking, and
maternal educational level

Maternal active smoking at 1st trimester was adjusted by maternal educational
level, and maternal drinking habit during 1st trimester

Maternal passive smoking at 1st trimester was adjusted by paternal active smoking
during 1st trimester and parental educational level

Maternal drinking habit at 1st trimester was adjusted by maternal educational level
Maternal previous medical history was adjusted by maternal age, and maternal
educational level

Maternal regular use of any supplement was adjusted by maternal age, maternal
previous medical history, and maternal educational level

Using ART was adjusted by maternal age, maternal educational level, and
household income.

Maternal educational level was not adjusted by anything.

10. Paternal age was adjusted by paternal educational level.
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11. Paternal active smoking at 1st trimester was adjusted by maternal educational
level.

12. Paternal previous medical history was adjusted by paternal age and paternal
educational level.

13. Paternal educational level was not adjusted by anything.

14. Household Income was adjusted by parental age and parental educational level.

REIC. TIMAICEERZSZ2FEREHAZEL0 2 BEROBICRBE/ERNGINEINDOWVT.
IRTEZITOIZo Pinteraction >0.05 DIFAE(C(E, FEREHREERFHOHT IV ETERBERZITOI,
FEATICAVEIFROZER®D RR ZKOHBIRCE. ABDOBENZ VAT IU(MFHOER. BFHO
BMI, E0OEAY A MR, BHHOBERE. MO, HHEFEIR)  URIMEVWADLTIY
(BHOBEBEIES LUZEIEUE, FROERE, MFRDOERE paternal smoking habit, parental
drinking habit, parental previous medical history, and maternal regular use of any
medicine) ZE#ELUR, Ffe. term-SGA @ RR Z3R$HZIR(C(F. BEODEDZIRE. [EEIE (KA
#=23738) OEDIEEFEATOISREL,
MR OFFEC(E. BE D AUBN Iz, KBUBDR E% B/INMCTB128. partial least squares
(PLS) EEDZRAVEEZERNETTFAEZ KD, £o. FAHBEZSHILT—TE. £T 5L
FROFFEEHERATZAT oIz, FRETERATICE WV TE,. MIARTET p < 0.05 Ziis T FRBSKELLTAV
FETERATY I ML IMP Clinical 5 statistical software (SAS Institute Inc., NC, USA)ZHL V.

1-2-5. fRIENECE

MRIONVVIAEBERFAF REFATR - EOfmIEEZE=(March 31, 2003). dbiBEX
FIRIBRREIFZARABE I —mIEE S (reference no.14, March 22, 2012). JtiBEKXF
REFRGERIZRREMIEESS (reference no.15-70, September 15, 2015) OfBIEEE
RACTERZZ Tz AAFTREANIL S OFEEDOERICAITEMU, ILBERIT((CSHNTHIICT
RTOMKRE I H CHAFTICEAT25AZZ . BSOERB(ICEIPREIZREZEL AL,
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1-3. &R

EFNIRORFEIL Table 1 (TRUZ. mEROFFEIE Table 2 (CRUTZ. FERRBBEOTI(E 39.2
(SD: 1.5) BBTHN. FHHA/KRE(F 3039.0 (SD: 411.2) g THol. fETISRELZ, 18,059 4
DEEDSS. BEE 805 4 (4.5%) VLBW (& 74 4 (0.4%) B&U term-SGA (F 1192 4

(6.6%) RN, BIREEAD 50.4% (n = 9096)THol. FHEDRFIEHARD 6,621
(36.7%) THofz. MFROERB OB ZHETR I BDIC. M ZRIREZITOIHERE. Table3 (C

RUIE,

Tablel infants' characteristics and birth outcomes

N (%) or Mean = SD

Birth weight (g) 3039.0 = 411.2
Gestational age (days) 274.3 £ 10.6
Sex
male 9096 ( 504 )
female 8963 ( 49.6 )
Parity
0 6621 ( 41.7 )
>1 9241 ( 583 )
Preterm birth 805 ( 4.5 )
Very low birth weight 72 ( 0.4 )
Term-small for gestational age 1192 ( 6.6 )

12



Table 2. Parental characteristics.

N (%) N (%)
Maternal Characteristics Paternal Characteristics
Age at entry (years old) Age at entry (years old)
<24 2634 (14.6) <24 1313 (7.3)
25-34 12284 (68.0) 25-34 10393 (57.6)
>35 3132 (17.3) >35 5340 (29.6)
Missing 9 ((0.0) Missing 1013 (5.6)
Prepregnancy BMI'! (kg/m?) Smoking habit during 1st trimester
<18.5 2996 (16.6) No 5021 (27.8)
18.5-24.9 12309 (68.2) Yes 10071 (55.8)
25.0-29.9 1342 (7.4) Missing 2967 (16.4)
>30.0 362 (2.0) Previous medical history
Missing 1050 (5.8) No 11348 (62.8)
Active smoking during 1st trimester Yes 6705 (37.1)
No 14425 (79.9) Missing 6 (0.0)
Yes 1975 (10.9) Paternal educational level (years)
Missing 1659 (9.2) <9 1329 (7.4)
Passive smoking during 1st trimester 10-12 7149 (39.6)
No 4857 (26.9) 13-15 4011 (22.2)
Yes 11327 (62.7) >16 4518 (25.0)
Missing 1875 (10.4) Missing 1052 (5.8)
Drinking habit during 1st trimester Familial characteristics
Never 6688 (37.0) Household income (million yen)
Ex-drinker 8446 (46.8) <3.0 3391 (18.8)
Current drinker 2009 (11.1) 3.0-4.9 6605 (36.6)
Missing 916 (5.1) 5.0-7.9 3736 (20.7)
Previous medical history >8 1086 (6.0)
No 9780 (54.2) Missing 3241 (17.9)
Yes 8260 (45.7)
Missing 19 (0.1)
Regular use of any supplement
No 12549 (69.5)
Yes 5492 (30.4)
Missing 18 (0.1)
Using ART?
No 16565 (91.7)
Yes 712 (3.9)
Missing 782 (4.3)
Maternal educational level (years)
<9 934 (5.2)
10-12 7512 (41.6)
13-15 6968 (38.6)
>16 1852 (10.3)
Missing 793 (4.4)

ART: assisted reproductive technology; BMI: body mass index.
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Table 3. Parental characteristics strarified by parental characteristics

Age at entry (years old)

Maternal characteristics

Prepregnancy BMI (kg/m?)

<24 25-34 >35 <18.5 18.5-24.9 25.0-29.9 >30.0
N % N % N % p-value N % N % N % N %  p-value
<24 590 22.4 1648 62.6 150 5.7 45 17
Ageatentry . 5, 2060 168 8436 68.7 859 7.0 233 19 <0.01
(years old)
>35 341 109 2210 70.6 332 106 83 2.7
<18.5 590 19.7 2060 68.9 341 114
Prepregnancy BMI 18.5-24.9 1648 13.4 8436 68.6 2210 18.0 001
<0.
(kg/m?) 25.0-29.9 150 11.2 859 64.1 332 2438
>30.0 45 12.4 233 64.4 83 229
Active smoking 2091 14.5 9773 67.8 2556 17.7 2388 16.6 9827 68.1 1070 7.4 288 2.0
during 1st 0.06 0.88
" trimester yes 308 15.6 1354 68.6 311 157 340 17.2 1326 67.1 146 7.4 39 2.0
[ ' )
g Passive smoking 367 7.6 3391 69.8 1099 226 748 154 3570 735 369 7.6 84 17
= during 1st <0.01 <0.01
g trimester yes 2021 17.8 7668 67.7 1637 145 2044 180 7915 69.9 875 7.7 243 21
%]
m©
g Drinking habit ~ Never 999 14.9 4507 67.4 1179 17.6 1183 17.7 4633  69.3 556 8.3 162 2.4
S during 1st  ex-drinker 1298 154 5756 68.2 1388 164 <0.01 1419 16.8 6024 713 666 7.9 163 1.9 <0.01
‘E“ trimester current drinker 179 89 1411 70.2 418 208 363 18.1 1486 74.0 97 4.8 26 1.3
2 Previous no 1497 155 6641 688 1636 17.0 <001 1710 17.7 6932 71.8 745 7.7 182 1.9 0.1
= medical history  yes 1137 13.8 5629 68.1 1491 18.1 ' 1280 155 5353 64.8 594 7.2 179 22
Regular use of MO 2078 16.6 8479 67.6 1987 158 ooy 2014 160 8349  66.5 952 7.6 266 2.1 001
<0. <0.
any supplement  yes 555 10.1 3793 69.1 1141 20.8 976 17.8 3938 717 388 7.1 95 1.7
no 2483 15.0 11341 685 2734 16.5 2897 17.5 11736 70.8 1258 7.6 341 2.1
Using ART <0.01 <0.01
yes 22 31 425 59.7 264 371 83 11.7 527 74.0 74 104 20 2.8
<9 421 451 429 459 84 9.0 193 207 577 618 90 9.6 31 33
Maternal 10-12 1446 19.2 4888 65.1 1173 15.6 1249 16.6 5245 69.8 643 8.6 194 2.6
educational level <0.01 <0.01
(years) 13-15 564 81 5083 729 1319 189 1209 17.4 5050 725 502 7.2 115 1.7
>16 73 3.9 1356 73.2 422 228 328 17.7 1380 745 103 5.6 20 1.1
<24 1049 79.9 253 19.3 10 08 308 235 853 65.0 76 5.8 17 1.3
A t ent
(?/i:rsirl‘dr)y 25-34 1248 120 8555 823 586 5.6 <0.01 1900 183 7322 70.5 699 67 171 1.6 <0.01
8 >35 116 2.2 2833 53.1 2389 447 707 13.2 3800 71.2 533  10.0 157 2.9
= ) :
] Smoking habit 536 107 3463 69.0 1022 204 795 158 3631 723 396 7.9 97 1.9
a during 1st <0.01 <0.01
g trimester yes 1733 17.2 6866 682 1471 14.6 1848 18.3 7026 69.8 773 7.7 220 22
5 Previous medical no 1670 14.7 7809 688 1868 16.5 001 2067 26.1 8065 71.1 861 7.6 21 1.9 027
. <0. N
,—‘: history yes 964 14.4 4471 66.7 1262 18.8 1024 153 4230 63.1 480 7.2 140 2.1
c
5 <9 419 315 783 589 126 9.5 252 19.0 889 66.9 107 8.1 41 3.1
3
& Paternal 10-12 1245 17.4 4811 67.3 1087 152 1254 17.5 4964  69.4 596 8.3 162 2.3
educational level <0.01 <0.01
(years) 13-15 505 12.6 2882 71.9 624 156 721 18.0 2826 705 324 8.1 77 1.9
>16 272 60 3122 69.1 1123 249 706 15.6 3393 75.1 288 6.4 69 1.5
2 <3.0 955 282 2080 61.3 354 10.4 584 17.2 2370 69.9 283 8.3 88 2.6
17}
=5 Household income 3:0-4.9 698 10.6 4879 739 1026 15.5 1124 17.0 4698 711 540 8.2 151 2.3
z - <0.01 0.15
E E (million yen)  5.0-7.9 174 47 2619 701 943 252 609 163 2713 726 293 7.8 83 22
“ m
5 >8 38 35 693 638 353 325 184 169 805 74.1 70 6.4 16 1.5

ART: assisted

reproductive technology; BMI: body mass index.
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Table 3. (Continue)

Active smoking during 1st trimester

Maternal characteristics

Passive smoking during 1st trimester

Drinking habit during 1st trimester

no yes no yes never ex-drinker current drinker
N % N %  p-value N % N % p-value N % N % N % p-value
Ageatentry 524 2091 79.4 308 11.7 367 139 2021 76.7 999 37.9 1298  49.3 179 6.8
(years old) 25-34 9773 79.6 1354 11.0 0.06 3391 27.6 7668 624 <0.01 4507 36.7 5756  46.9 1411 11,5 <0.01
>35 2556 81.6 311 9.9 1099 351 1637 523 1179 37.6 1388 443 418  13.3
<18.5 2388 79.8 340 11.4 748 250 2044 68.3 1183 30.6 1419 474 363  12.1
Prepregnancy BMI 1g,5-24.9 9827 79.9 1326 108 (gg 3570 29.0 7915 643 _;,; 4633 37.7 6024 49.0 1486 121 _g
(kg/m?) 25.0-29.9 1070 798 146 109 369 275 875 652 556 415 666  49.7 97 72
>30.0 288 79.6 39 108 84 232 243 67.1 162 44.8 163 450 26 7.2
" "“::::;';’;”9 no 3918 272 9017 625 o 5268 365 6785 470 1633 113 o
he it es 506  25.6 1252 63.4 734 37.2 924 468 214 108
g ""j:;%”f_’;;”'g no 3918 807 506 104 .o 1953 402 2479 510 424 87 _oo1
g imocter | YES 9017 79.6 1252 11.1 4333 383 5463  48.2 1463  12.9
& Drinking habit  never 5268 78.8 734 11.0 1953 29.2 4333 648
S during 1st  ex-drinker 6785 80.3 924 109 075 2479 294 5463 64.7 <0.01
] trimester current drinker 1633 81.3 214 10.7 424 211 1463 728
% Previous no 7842 813 1053 109 .. 2612 271 6484 672 .. 3872 40.1 4631 480 1146 119 _
s medical history  yes 6566 79.5 920 11.1 2241 271 4828 585 2806 340 3807 461 862  10.4
Regular use of  no 9974 795 1412 113 ., 2932 234 8510 678 _ . 4771 380 5543 442 1379 110 _, ..
any supplement  yes 4434 80.7 562 102 1920 350 3164 57.6 1908 347 2898 52.8 626 11.4 '
) no 13235 79.9 1807 10.9 4573 27.6 10896 65.8 6362 384 8061 487 1937  11.7
Using ART e se2 789 82 115 00 268 376 382 537 00 05 410 349 490 64 o0 0%
Maternal <9 759 81.3 9% 10.3 100 10.7 783 83.8 367 39.3 373 399 175 187
educational level 1012 5059 793 852 113 59 1529 204 5493 731 5o, 3075 409 3405 453 941 125 g
(years) 13-15 5588 80.2 735 10.5 2215 31.8 4249 61.0 2626 377 3563 511 699  10.0
>16 1482 80.0 201 10.9 986 532 740 40.0 585 31.6 1057 571 184 9.9
Ageatentry 524 1032 786 168 12.8 172 13.1 1077 82.0 505 38.5 707 538 83 6.3
8 (vears old) 25-34 8274 79.6 1155 11.1 0.03 2827 27.2 6899 66.4 <0.01 3983 383 5137 494 1102 10.6 <0.01
5 >35 4287 80.3 547 10.2 1719 322 3091 57.9 2046 383 2428 455 784 147
'LE DI;::;;: '1';““ no 4013 799 558 111 .. 3420 681 918 183 _ .. 1982  39.5 2528 503 458 91 _go1
8 vt yes 8029 79.7 1104 11.0 125 1.2 9811 97.4 3817 37.9 4845  48.1 1298  12.9
% Previous medical no 9041 797 1249 110 ., 3061  27.0 7647 67.4 _ .. 4552 401 5377 474 1356 119 _
= history yes 5379 80.2 725 10.8 1796  26.8 3674 54.8 2133 31.8 3066 457 653 9.7
£ paternal <9 1069 80.4 152 11.4 112 8.4 1187 89.3 523 39.4 582 438 215  16.2
£ educational level 10-12 5699 797 793 111 g,e 1480 207 5271 737 _gq; 2933 41.0 3330 466 834 117 ;o
o (years) 13-15 3202 79.8 411 10.2 1113 27.7 2654 66.2 1533 382 2003 499 459  11.4
>16 3594 79.5 511 11.3 2106  46.6 2053 45.4 1592 352 2425 53.7 478  10.6
_ é <3.0 2696 79.5 391 11.5 665 19.6 2537 74.8 1398 412 1585 467 366  10.8
gé Household income 3.0-4.9 5290 80.1 697 10.6 027 1819  27.5 4366 66.1 001 2565 388 3216 48.7 744 113 o001
E g (millionyen)  50-7.9 2069 79.5 417 112 1328 355 2156 57.7 1329 356 1864  49.9 500 134
S >8 883 81.3 106 9.8 462 425 553 509 357 32.9 576 530 141  13.0

ART: assisted reproductive technology; BMI: body mass index.
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Table 3. (Continue)

Maternal characteristics

Previous medical history Regular use of any supplement Using ART
no yes no yes no yes
N % N % _ p-value N % N % p-value N % N %  p-value
<24 1497 56.8 1137 43.2 2078 789 555 21.1 2483 94.3 22 0.8
Age at entry
(vears old) 25-34 6641 54.1 5629 458 <0.01 8479  69.0 3793 30.9 <0.01 11341 92.3 425 3.5 <0.01
235 1636 52.2 1491 47.6 1987 634 1141 36.4 2734 87.3 264 8.4
<185 1710 57.2 1280 42.8 2014 673 976 32.6 2897 96.9 83 2.8
Prepregnancy BMI 18.5-24.9 6932 56.4 5353 435 4, 8349 679 3938 320 _g4 11736 95.4 527 43 _0.01
(kg/m?) 25.0-29.9 745 556 594 443 952  71.0 388 289 1258 93.8 74 55
>30.0 182 50.3 179 49.4 266 73.5 95 26.2 341 94.2 20 5.5
ALLIVE SRy 7842 544 6566 45.5 9974 69.1 4434 30.7 13235  91.8 562 3.9
" during 1st ~ ° - = 038 : " 0.04 : ~ 0.59
8 it es 1053 53.3 920 46.6 1412 715 562 285 1807 91.5 82 4.2
2 rassvE SIIuNg g 2612 53.8 2241 46.1 2032 60.4 1920 39.5 4573 242 268 5.5
@ during 1st ' "~ <0.01 : "~ <0.01 . "~ <0.01
5 it yes 6484 57.2 4828 42.6 8510  75.1 3164 27.9 10896 96.2 382 3.4
£ Drinking habit  never 3872 57.9 2806 42.0 4771 713 1908 28.5 6362 95.1 292 4.4
S during 1st ex-drinker 4631 54.8 3807 451 <0.01 5543 656 2898 34.3 <0.01  g8o61 95.4 349 4.1 0.05
] trimester current drinker 1146 57.0 862 42.9 1379  68.6 626 31.2 1937 96.4 64 3.2
8 Previous no 5598 58.016 2660 27.57 <0.01 9386 97.3 350 36 01
s medical history yes 6949 84.128 2830 34.26 7160 86.7 362 4.4
Regular use of no 6949 554 5598 44.6 o . 11441 91.2 353 28 01
any supplement  yes 2830 51.5 2660 48.4 ’ 5108 93.0 359 65
Using ART no 9386 567 7160 432 .. 11441  69.1 5108 308 _ ..
yes 350 49.2 362 50.8 353  49.6 359 50.4
Maternal <9 545 58.4 387 41.4 727 778 205 21.9 911 97.5 24 26
educational level 10-12 4498 59.9 3005 40.0 _go 5425 722 2079 27.7 _gqq 7251 96.5 236 3.1 001
(vears) 13-15 3696 53.0 3265 46.9 4597  66.0 2366 34.0 6607 94.8 333 4.8
>16 978 52.8 873 47.1 1030  55.6 821 44.3 1717 92.7 127 6.9
<24 789 60.1 523 39.8 1050  80.0 262 20.0 1292 98.4 6 0.5
Age at entry
9 (yearsold) 25734 5817 56.0 4564 439 <001 7149 688 3233 31.1 <0.01 9905 95.3 339 3.3 <0.01
2 >35 2865 53.7 2470 46.3 3439  64.4 1897 35.5 4903 91.8 356 6.7
‘= DITIVKITNY Tduit
g during 1st no 2766 551 2250 448 _ .. 3095 616 1921 383 _ .. 4744 94.5 252 50 001
8 rirector yes 5780 57.4 4278 425 7274 722 2785 27.7 9697 96.3 337 3.3
5 Previous medical no 7117 627 4231 373 _ . 7858 692 3488 307 .. 10871 95.8 428 38 o1
% history yes 2663 39.7 4029 60.1 ’ 4690  69.9 2004 29.9 5688 84.8 284 42
€ Paternal <9 762 57.3 566 42.6 1058  79.6 269 20.2 1300 97.8 22 1.7
[
E educational level 10-12 4188 58.6 2953 413 _ o, 5149 720 1990 27.8 _;,; 6894 96.4 224 31 g01
(years) 13-15 2213 552 1792 44.7 2639  65.8 1369 34.1 3835 95.6 161 4.0
>16 2404 53.2 2110 46.7 2722 60.2 1793 39.7 4203 93.0 295 6.5
8 <3.0 2010 59.3 1376 40.6 2487 733 899 26.5 3315 97.8 63 1.9
-1
22 |ousehold income 3.0-4.9 3766 57.0 2831 429 4539  68.7 2060 31.2 6337 95.9 247 3.7
E & o <0.01 <0.01 <0.01
g8 (milionyen 5079 1993 533 1739 465 2333 624 1400 37.5 3488 934 238 6.4
(]
5 >8 560 51.6 525 483 648  59.7 437 402 994 91.5 88 8.1
ART: assisted reproductive technology; BMI: body mass index.
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Table 3. (Continue)

Maternal characteristics

Maternal educational level (years)

<9 10-12 13-15 >16
N % N % N % N % p-value
<24 421  16.0 1446 54.9 564 214 73 2.8
Age at entry
(years old) 25-34 429 3.5 4888 39.8 5083 41.4 1356 11.0 <0.01
>35 84 2.7 1173 375 1319 42.1 422 135
<18.5 193 6.5 1249 41.8 1209 40.4 328 11.0
Prepregnancy BMI  18,5-24.9 577 47 5245 426 5050 41.1 1380 11.2 _44¢
(kg/m?) 25.0-29.9 90 6.7 643 479 502 374 103 7.7
>30.0 31 86 194 536 115 318 20 5.5
" Active smoking  no 759 5.3 5959 41.3 5588 387 1482 103 .4
2 during 1st trimester yes 9% 49 852 43.1 735 37.2 201 10.2
2 Passive smoking no 100 2.1 1529 31.5 2215 456 986 20.3 <0.01
% during 1st trimester yes 783 6.9 5493 48.5 4249 375 740 65
g o . never 367 5.5 3075 46.0 2626 39.3 585 8.7
e Drinking habit )
S during 1st trimester ex-drlnker. 373 4.4 3405 40.3 3563 42.2 1057 12.5 <0.01
[ current drinker 175 8.7 941 46.8 699 348 184 9.2
& Previous no 545 3.4 4498 27.8 369 228 978 6.0 .
s medical history  yes 387 2.4 3005 185 3265 20.2 873 5.4
Regular use of no 727 5.8 5425 43.2 4597 36.6 1030 8.2 <0.01
any supplement  yes 205 3.7 2079 37.9 2366 43.1 821 14.9
Using ART no 911 5.5 7251 43.8 6607 399 1717 104 _ ..
yes 14 2.0 236 33.1 333 46.8 127 17.8
Maternal <9
educational level 12“1;
(years) 516
<24 200 152 723 55.1 332 253 40 3.0
Age at entry
8 (years old) 25-34 443 43 4392 42.3 4324 41.6 1081 10.4 <0.01
7 >35 217 4.1 2158 40.4 2184 40.9 701 13.1
E Smoking habit  no 129 2.6 1726 34.4 2200 438 943 188 _, .,
& during 1st trimester yes 671 6.7 4899 48.6 3796 37.7 651 6.5
% Previous medical - no 617 5.4 5093 44.9 4421 39.0 1155 102 .
= history yes 316 4.7 2415 36.0 2546 38.0 697 10.4
£ <9 284 214 750 56.4 271 204 22 1.7
&  Paternal educational 10-12 435 6.1 3966 555 2440 34.1 287 4.0 _;
e level (years) 13-15 129 3.2 1556 38.8 2095 522 221 5.5
>16 44 1.0 1088 24.1 2078 46.0 1298 28.7
8 <3.0 355 10.5 1862 54.9 1013 299 159 4.7
—
g % Household income 3:0-4.9 297 45 3056 46.3 2703 40.9 543 8.2 o001
E g (million yen) — 5.0-7.9 74 20 1181 31.6 1845 494 632 169
% >8 10 0.9 239 22.0 519 47.8 316 29.1

ART: assisted reproductive technology; BMI: body mass index.
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Table 3. (Continue)

Age at entry (years old)

Paternal characteristics
Smoking habit during 1st trimester

Previous medical history

18

<24 25-34 >35 no yes no yes
N % N % N % p-value N % N % p-value N % N % p-value
<24 1049 39.8 1248 47.4 116 4.4 536 203 1733 658 1670 634 964  36.6
Age at entry
(years old) 25-34 253 2.1 8555 69.6 2833 231 <0.01 3463 282 6866 559 <0.01 7809 63.6 4471 36.4 <0.01
>35 10 03 58 187 2389 763 1022 326 1471 47.0 1868  59.6 1262  40.3
<18.5 308 10.3 1900 63.5 707 236 795 26.6 1848 61.8 2067  99.2 1024  34.2
Prepregnancy BMI 18,5-24.9 853 69 7322 595 3800 309 _j, 3631 295 7026 571 _gq; 8065  65.6 4230 344
(kg/m?) 25.0-29.9 76 57 699 52.1 533 397 396 295 773 576 ' 861 642 480 358
>30.0 17 47 171 47.2 157  43.4 97 268 220 60.8 221 61.0 140 387
g ’*L::;;;“l’:t'”y no 1032 7.2 8274 574 4287 297 .. 4013 27.8 8029 557 ., 9041 627 5379 373
g R 168 85 1155 58.5 547  27.7 558 28.3 1104 55.9 1249 632 725 367
T during 1st no 172 35 2827 582 1719 354 _ .. 3420 704 125 26 ... 3061 630 1796  37.0 _, oo
g rireector yes 1077 9.5 6899 60.9 3091 27.3 918 81 9811 86.6 7647  67.5 3674  32.4
5 Drinking habit  never 505 7.6 3983 59.6 2046 30.6 1982 29.6 3817 57.1 4552 68.1 2133  31.9
S during 1st ex-drinker 707 84 5137 60.8 2428 287 <0.01 2528 29.9 4845 574 <0.01 5377 63.7 3066 36.3 <0.01
T trimester current drinker 83 4.1 1102 54.9 784 39.0 458 22.8 1298 64.6 1356  67.5 653  32.5
8 Previous no 789 49 5817 359 2865 177 _, .. 2766 171 5780 357 _ .. 7117 439 2663 164 _, oo
3 medical history  yes 523 3.2 4564 282 2470 152 2250 123.8 4278 2353 ' 4231 2327 4029 2216
Regular use of no 1050 84 7149 57.0 3439 27.4 <0.01 3095 24.7 7274 58.0 <0.01 7858 62.6 4690 37.4 0.26
any supplement  yes 262 4.8 3233 589 1897 345 ' 1921 35.0 2785 50.7 ’ 3488  63.5 2004 365
' no 1292 7.8 9905 59.8 4903 29.6 4744 286 9697 58.5 10871  65.6 5688  34.3
Using ART e 6 08 33 476 356 500 0% 25 354 337 473 <001 428 601 284 309 “00¢
Maternal <9 200 21.4 443 47.4 217 23.2 129 138 671 718 617 66.1 316 338
educational level 10-12 723 9.6 4392 585 2158 287 _gq; 1726 23.0 4899 652 _.; 5093  67.8 2415 321 g,
(years) 13-15 332 4.8 4324 621 2184 313 2200 31.6 3796 54.5 4421 63.4 2546  36.5
>16 40 2.2 1081 584 701 37.9 943 509 651 3522 1155 624 697  37.6
<24 269 205 935 712 864 658 448  34.1
Age at entry
8 (yearsold) 25734 2969 286 6165 59.3 <0.01 6848 659 3542 341 041
- >35 1690 31.6 2763 517 3462  64.8 1876  35.1
= DITIVKINY ravic
g during 1t no 269 54 2969 591 1690 337 _ .. 3152 628 1868  37.2 0.
8 rirector yes 935 9.3 6165 612 2763 27.4 6863  68.1 3203  31.8
E Previous medical no 864 7.6 6848 60.3 3462 30.5 0.41 3152 27.8 6863 60.5 <0.01
; history yes 448 6.7 3542 528 1876 28.0 1868 27.9 3203 47.8
3 paternal <9 246 185 734 55.2 320 241 113 85 1106 83.2 906 682 423  31.8
B educational level 10-12 736 103 4300 60.1 2003 280 _go; 1650 23.1 4693 656 _g.; 4929 689 2216  31.0 g
(years) 13-15 236 59 2660 663 1079 26.9 1151 287 2351 586 2597  64.7 1412 352
>16 78 1.7 2540 56.2 1855 41.1 2046 453 1785 39.5 2835  62.7 1683  37.3
p <3.0 600 17.7 2068 61.0 615 18.1 798 235 2225 656 2249 663 1140  33.6
gé Household income 3:0-4.9 298 4.5 4402 66.6 1762  26.7 001 1827 27.7 3982 60.3 001 4405  66.7 2197  33.3 001
E g (million'yen)  50-7.9 61 1.6 1960 52.5 1667 44.6 1269 340 1949 52.2 ' 2335 625 1400 375
S >8 14 1.3 454 418 603 555 449 413 481 443 689 634 397 366
ART: assisted reproductive technology; BMI: body mass index.



Table 3. (Continue)

Paternal characteristics Famillial characteristics
Paternal educational level Household income (million yen)
<9 10-12 <3.0 3.0-4.9 5.0-7.9 >8
N % N % N % N % N % N % p-value
<24 419 159 1245 47.3 955  36.3 698 26.5 174 6.6 38 1.4
Age at entry
(years old) 25-34 783 6.4 4811 39.2 2080 169 4879 39.7 2619 21.3 693 5.6 <0.01
>35 126 4.0 1087 34.7 354 11.3 1026 328 943 30.1 353 11.3
<185 252 8.4 1254 41.9 584 19.5 1124 37.6 609 204 184 6.2
Prepregnancy BMI 18 5-24.9 889 7.2 4964 40.4 2370 19.3 4698 38.2 2713 22.1 805 6.5 148
(kg/m?) 25.0-29.9 107 8.0 596 44.4 283 211 540 40.3 293 21.8 70 5.2
>30.0 41 113 162 448 88 24.3 151 41.7 83 229 16 4.4
ACLIVE SITIOKINY
! no 1069 7.4 5699 39.5 2696 18.7 5290 36.7 2969 20.6 883 6.1
[4] during 1st <0.01
= et o yes 152 7.7 793 40.2 391 19.8 697 353 417 211 106 5.4
17}
T ""bga’:nbg”'l"s';”'g no 112 23 1480 30.5 665 13.7 1819 37.5 1328 27.3 462 95 501
g et o yes 1187 10.5 5271 46,5 2537 22.4 4366 385 2156 19.0 553 4.9 '
] Drinking habit  never 523 7.8 2933 439 1398 209 2565 384 1329 199 357 5.3
S during 1st ex-drinker 582 6.9 3330 394 1585 18.8 3216 38.1 1864 22.1 576 6.8 <0.01
E trimester current drinker 215 10.7 834 415 366 18.2 744 37.0 500 249 141 7.0
& Previous no 762 4.7 4188 259 1376 85 2831 175 1739 10.7 525 32 01
s medical history  yes 566 31.1 2953 162.4 2487 136.8 4539 249.7 2333 1283 648 35.6 '
Regular use of no 1058 8.4 5149 41.0 899 7.2 2060 16.4 1400 11.2 437 35 501
any supplement  yes 269 4.9 1990 36.2 3315 60.4 6337 1154 3488 63.5 994 18.1 '
) no 1300 7.8 6894 41.6 63 0.4 247 1.5 238 1.4 88 0.5
Using ART s 22 31 224 315 355 49.9 297 417 74 104 10 14 <001
Maternal <9 284 304 435 46.6 1862 199.4 3056 327.2 1181 126.4 239 25.6
educational level 10-12 750 10.0 3966 52.8 1013 13.5 2703 36.0 1845 24.6 519 69 001
(years) 13-15 271 3.9 2440 35.0 159 2.3 543 7.8 632 9.1 316 4.5
>16 22 1.2 287 155 600 32.4 298 16.1 61 3.3 14 0.8
<24 246 18.7 736 56.1 2068 157.5 4402 3353 1960 149.3 454 34.6
Age at entry
) (years old) 25-34 734 7.1 4300 41.4 615 59 1762 17.0 1667 16.0 603 5.8 <0.01
B >35 320 6.0 2003 37.5 798 149 1827 342 1269 23.8 449 8.4
5 °”d“l’J‘;':1';’ '1':t”“ no 113 2.3 1650 329 2225 443 3982 79.3 1949 38.8 481 96 _go1
8 et o yes 1106 11.0 4693 46.6 2249 22.3 4405 43.7 2335 232 689 6.8 '
8 Previous medical no 906 8.0 4929 434 1140 10.0 2197 19.4 1400 12.3 397 35 o1
; history yes 423 6.3 2216 33.0 488 7.3 464 6.9 134 2.0 24 0.4 '
£ <9 1643 123.6 2900 218.2 1247 93.8 281 21.1
g Paternal
5 educational level 10-12 793 111 1669 23.3 813 114 176 25 _g01
13-15 390 9.7 1484 37.0 1510 37.6 595 14.8
(years)
>16
= <3.0 488 14.4 1643 48.5
T2
= E} Household income 3.0-4.9 464 7.0 2900 43.9
5 "
E g (millionyen) 5479 134 3.6 1247 334
S >8 24 22 281 259

ART: assisted reproductive technology; BMI: body mass index.
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Table4 (CHFRO4FEE VLBW O RR (CRUTE. Crude EFI)L T, 35 A ETHEUBHRTE
B(CE<(maternal age =35 vs 25-34 years: RR = 1.96; 95% CI, 1.16-3.31) . ¥z 35 7%
B EORIFTEERICEN O (paternal age =35 vs 25-34 years: RR = 2.01; 95% CI, 1.22-
3.32). & BMI ORHENSEFENRIR (>30 kg/m? vs 18.5-25: RR = 3.02; 95% CI, 1.09-
8.35). S EIDHIRDISICEIEMEIEREZ Z BRI EFNIZIE(RR = 2.67; 95% CI,
1.23-5.82) THERCENOR.

#EW T, Adjustment model Tld. 35 U ETHEUZEBHTERICE(maternal age =35
vs 25-34 years: RR = 1.90; 95% CI, 1.10-3.30). /= BMI ORERHISAEFNLE (>30 kg/m?
vs 18.5-25: RR = 2.85; 95% CI, 1.02-7.93). FzSEIDIHIRDIHICAIEHBIEEZ T B
FNSEFNZIB(RR = 2.36; 95% CI, 1.06-5.25) TEERICEN Ok,

DAG (CLZAEEFTIVTE VLBW @ RR B 35 A ETHEUERTERICE(maternal
age >35vs 25-34 years: RR = 1.90; 95% CI, 1.10-3.29) . £z 35 U LORFTHERIC
mhofz (paternal age =35 vs 25-34 years: RR = 2.02; 95% CI, 1.22-3.35). = BMI OF}
HNBEFNEIR (>30 kg/m? vs 18.5-25). S EIOIHIROZHICETERBIERZZ T ZRENS
EFNLIR]TE Crude 7V, BOOFEREFREDH THEEL Adjustment model TIFBRTHo
. DAG [C&ZAEET I TIIFBERBBEFREIERDSNRNO,
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Table 4. The prevalence and the relative risk of very low birth weight (n = 74) stratified by parental characteristics.

VLBW Non VLBW

N % N

p-

value!

lower

Crude
95%CI

upper

Adjustment Model

p-
value??3

Based on DAG model

p-
value?*

Maternal characteristics
Age at entry (years old)

<24 9 0.3 2625
25-34 42 0.3 12242
>35 21 0.7 3111
Prepregnancy BMI (kg/m?)
<18.5 11 0.4 2980
18.5-24.9 45 0.4 12255
25.0-29.9 7 0.5 1334
>30.0 4 1.1 358
Active smoking during 1st trimester
No 55 0.4 14370
Yes 10 0.5 1965
Passive smoking during 1st trimester
No 14 0.3 4843
Yes 49 0.4 11278
Drinking habit during 1st trimester
Never 19 0.3 6669
Ex-drinker 39 0.5 8407

Current drinker 10 0.5 1999
Previous medical history

No 38 0.4 9742

Yes 34 0.4 8226

0.03

0.14

0.41

0.18

0.17

0.81

0.49 2.05
Reference
1.16 3.31

0.52 1.94
Reference

0.64 3.16

1.09 8.35

Reference
0.68 2.60

Reference
0.83 2.72

Reference
0.94 2.81
0.82 3.76

Reference
0.67 1.68

0.90

0.03

0.89

0.44

0.08

0.34

0.05

0.09
0.19

0.61

0.90

0.03

0.72

0.34

0.18

0.34

0.57

0.10
0.17

0.87
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Table 4. (Continue)

VLBW Non VLBW Crude Adjustment Model Based on DAG model
95%CI 95%CI 95%CI
N % N % p- ., RRs lower upper i , RRs lower upper i 23 RRs lower upper i 24
value value value” value”

Regular use of any supplement

No 50 0.4 12499 99.6 0.98 Reference Reference Reference

Yes 22 0.4 5470 99.6 1.01 0.61 1.66 0.98 0.95 0.56 1.61 0.84 1.16 1.03 1.30 0.02
Using ART

No 61 0.4 16504 99.6 0.01 Reference Reference Reference

Yes 7 1.0 705 99.0 2.67 1.23 5.82 0.03 2.36 1.06 5.25 0.06 2.17 0.92 5.13 0.11
Maternal educational level (years)

<9 4 0.4 930 99.6 1.07 0.38 3.04 0.90 1.12  0.39 3.22 0.84 1.07 0.38 3.04 0.90

10-12 30 0.4 7482 99.6 0.62 Reference Reference Reference

13-15 23 0.3 6945 99.7 0.83 0.48 1.42 0.49 0.81 0.47 1.40 0.44 0.83 0.48 1.42 0.49

>16 10 0.5 1842 99.5 1.35 0.66 2.76 0.42 1.29 0.62 2.65 0.50 1.35 0.66 2.76  0.42
Paternal characteristics
Age at entry (years old)

<24 5 0.4 1308 99.6 1.18 0.38 3.64 0.77 1.28 0.49 3.33 0.63 1.18 0.38 3.64 0.77

25-34 30 0.3 10363 99.7 0.02 Reference Reference Reference

>35 31 0.6 5309 99.4 2.01 1.22 3.32 <0.01 1.73  0.97 3.09 0.07 2.02 1.22 3.35 <0.01
Smoking habit during 1st
trimester

No 16 0.3 5005 99.7 0.21 Reference Reference Reference

Yes 46 0.5 10025 99.5 1.43 0.81 2.53 0.20 1.60 0.89 2.88 0.11 1.45 0.80 2.62 0.20
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Table 4. (Continue)

VLBW Non VLBW Crude Adjustment Model Based on DAG model
95%CI 95%CI 95%CI
P- P- P- P-
N % N % ., RRs lower upper , RRs lower upper ,3 RRs lower upper 24
value value value” value”

Previous medical history

No 46 0.4 11302 99.6 0.86 Reference Reference Reference

Yes 26 0.4 6679 99.6 0.96 0.59 1.55 0.86 0.90 0.54 1.49 0.67 0.98 0.59 1.63 0.93
Paternal educational level (years)

<9 6 0.5 1323 99.5 1.15 0.48 278 0.76 1.18 0.48 2.89 0.73 1.15 0.48 2.78 0.76

10-12 28 0.4 7121 99.6 0.58 Reference Reference Reference

13-15 15 0.4 3996 99.6 0.95 0.51 1.79 0.88 0.98 0.52 1.86 0.96 0.95 0.51 1.79 0.88

>16 18 0.4 4500 99.6 1.02 0.56 1.84 0.95 0.88 0.46 1.70 0.70 1.02 0.56 1.84 0.95

Familial characteristics
Household income (million yen)

<3.0 8 0.2 3383 99.8 0.58 0.26 1.27 0.15 0.58 0.26 1.29 0.16 0.57 0.25 1.29 0.16
3.0-4.9 27 0.4 6579 99.6 0.32 Reference Reference Reference

5.0-7.9 19 0.5 3717 99.5 1.24 0.69 2.23 047 1.18 0.64 2.15 0.60 1.14 0.62 2.10 0.68
>8 4 0.4 1082 99.6 0.90 0.32 2.57 0.84 0.81 0.28 2.38 0.69 0.76  0.26 2.28 0.62

1: Calculated by Chi-square test. 2: Calculated by generalized liner regression models. 3: Adjustment model was adjusted by maternal age, and maternal education. 4: Based on DAG model
was as Figure2 as follows: Maternal age was adjusted by maternal educational level; Maternal BMI was adjusted by maternal age, maternal active smoking, and maternal educational level;
Maternal active smoking at 1st trimester was adjusted by maternal educational level, and maternal drinking habit during 1st trimester; Maternal passive smoking at 1st trimester was
adjusted by paternal active smoking during 1st trimester and parental educational level; Maternal drinking habit at 1st trimester was adjusted by maternal educational level; Maternal
previous medical history was adjusted by maternal age, and maternal educational level; Maternal regular use of any supplement was adjusted by maternal age, maternal previous medical
history, and maternal educational level; Using ART was adjusted by maternal age, maternal educational level, and household income. Maternal educational level was not adjusted by
anything. Paternal age was adjusted by paternal educational level. Paternal active smoking at 1st trimester was adjusted by maternal educational level. Paternal previous medical history was
adjusted by paternal age and paternal educational level. Paternal educational level was not adjusted by anything. Household Income was adjusted by parental age and parental educational
level. 5: Term- small for gestational age (SGA) case group was compared with a control group of infants born at 37-41 weeks’ gestational age.

ART: assisted reproductive technology; BMI: body mass index; CI: Confidence Interval; DAG: directed acyclic graph; RRs: Relative Risks; VLBW: Very Low Birth Weight.
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MEROFFEHICLD Term-SGA @ RR (& Table5 (rRUTE. Crude EFILTIE. IEEEEHD BMI
(18.5-25 kg/m?) DEHENSEFNITELEEU T, 4K BMI (<18.5 kg/m?)DEHRNSEFNEIET
(2 RR IES<RO(RR = 1.75; 95% CI, 1.54-1.99), & BMI (25.0-29.9 kg/m?) OEEEH
SEENZIRTE RR MECADZ(RR = 0.69, 95% CI, 0.53-0.90). £z, {EIR#IAICZBHLEN
OOBRNMSEENIRE. A B EFNLIBELER U TERICUAIN LR URZ(RR = 1.15;
95% CI, 1.01-1.31). FIR#HAICENEZL COBERNMSEFNIR(E. BUEL TORN RN
EFNRELEUTAEIC RR BEhoR(RR = 1.51; 95% CI, 1.01-1.31). SIREA(10-12
years)DEHRELEEIL T, KFEL EZE (>16 years) ORBFRNSEINLIRTIERRAIBRIKROE
(RR = 0.76; 95% CI, 0.61-0.94). Ft. EtRZ(10-12 years) DIFRELLEL T, KFELUEZE

(>16 years) ORXFD/\— N —DOBHENSEFNIETE RR NMEEICEEOIZ(RR = 0.86;
95% CI, 0.75-1.00).

#:U\ T, Adjustment model TI. IEE&EFEN BMI (18.5-25 kg/m?*)DEHRENMSEFNLIBE
tEEU T, /& BMI (<18.5 kg/mz)(D%ED“SEiTLE 2 CIE RRAERD(RR = 1.79; 95% CI,
1.58-2.04). & BMI (25.0-29.9 kg/m?) OEHENSEFNIRTE RR MECESEZ(RR = 0.69,
95% CI, 0.53-0.90). &z, {EIRFHAICEREZL COEEERNSEENTLIRE. BUBEZL TLRHOIE
FhsEFENLIBELEER U TERIC RR ifEholz(RR = 1.56; 95% CI, 1.32-1.85), =&K&~ (10-
12 years) ORBRELEELT, KFELIEZE (>16 years) OEHERNMSEFNIIETE RR MERITEL
fo12(RR = 0.73; 95% CI, 0.59-0.91),

DAG (C&BFREETIL TR, IEFEEFED BMI (18.5-25 kg/m?)DOEHRNSEFNIBELERLU T,
18 BMI (<18.5 kg/m2)DEHENSLEFNIZRTIE RRIERD(RR = 1.77; 95% CI, 1.55-2.03).
& BMI (25.0-29.9 kg/m?®) OEHRENSEFNZBTE RR MMERSE(RR = 0.70, 95% CI,
0.53-0.93). Fz. FIRFERICENEZL TUWERNMSAFNIIE (&, BUEZL TORN BN A F
NIBELEEL TERIC RR BEK(RR = 1.57; 95% CI, 1.33-1.85). HAUX> Mras FIR(CIEEL
TUVEEERMSEENTZIRS RR MERICEN O (RR = 1.16; 95% CI, 1.03-1.30), &&RZE(10-
12 years) OBFRNELEERL T, KFLIEZE (>16 years) OBEISEFNLRTERRIEEUE
<I2fz(RR = 0.76; 95% CI, 0.61-0.94), Ffc. BRZA(10-12 years) OFRELEEL T, KF
Bl EZ (>16 years) ORIMSEFNLIETE RR NMEEIERSZ(RR = 0.86; 95% (I,
0.75-1.00). BHROITIRIFAOZHELUET Crude EFITERIVZIN LFUEN, FAEEULZETIV
TIERBBEMFRNZRDHSNBN O,
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Table 5. The prevalence and the relative risk of term-small for gestational age (n = 1192) stratified by parental characteristics”.

Term-SGA  Non Term-SGA Crude Adjustment Model Based on DAG Model
95%CI 95%CI 95%CI
N % N % P RRs lower upper ) RRs lower upper ) RRs lower upper )
value! value? value®3 value?*

Maternal characteristics
Age at entry (years old)
<24 158 6.2 2375 93.8 0.89 0.75 1.05 .15 0.85 0.72 1.02 2.07 0.85 0.72 1.02 ).07
25-34 825 7.0 10919 93.0 0.34 Reference Reference Reference
>35 208 7.1 2726 92.9 1.01 0.87 1.17 ).90 0.99 085 1.15 )1.86 0.99 085 1.15 ).86
Prepregnancy BMI (kg/m?)
<18.5 305 10.8 2522  89.2 1.75 1.54 199 <0.01 1.79 1.58 2.04 <0.01 1.77 1.55 2.03 <0.01
18.5-24.9 726 6.2 11056 93.8 Reference Reference Reference
25.0-29.9 55 4.3 1220 95.7 <0.01 0.70 0.54 0.92 <0.01 0.69 0.53 0.90 <0.01 0.70 0.53 0.93 <0.01
>30.0 16 4.6 329 954 0.75 0.46 1.22 )1.23 0.75 0.46 1.22 2.22 0.76 0.46 1.25 ).26
Active smoking during 1st trimester
No 958 7.0 12801 93.0 Reference Reference Reference
Yes 130 6.9 1748 93.1 095 0.99 0.83 1.19 )J.95 0.98 081 1.17 1.79 096 0.80 1.16 )J.70
Passive smoking during 1st trimester
No 289 6.2 4358 93.8 Reference Reference Reference
Yes 775 7.2 10026  92.8 0.03 1.15 1.01 1.31 ).03 1.12 098 1.29 )2.09 1.18 092 1.52 .20
Drinking habit during 1st trimester
\ever 392 6.2 5970 93.8 Reference Reference Reference
=x-drinker 536 6.6 7538 934 <0.01 1.08 0.95 1.22 .25 1.09 096 1.24 2J.16 1.09 096 1.23 ).20
Jrinking 186 9.7 1734 90.3 1.57 1.33 1.86 <0.01 1.56 1.32 1.85 <0.01 1.57 1.33 1.85 <0.01

Table 5. (Continue)
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Term-SGA  Non Term-SGA Crude Adjustment Model Based on DAG Model

95%CI 95%CI 95%CI
N % N % P : RRs lower upper P RRs lower upper P RRs lower upper P
value value? value? value?

Previous medical history
No 642 6.9 8721 93.1 Reference Reference Reference
Yes 549 7.0 7290 93.0 0.71 1.02 092 1.14 0.71 1.00 0.89 1.12 0.94 0.99 0.88 1.11 0.87
Regular use of any supplement
No 201 1.8 11164 98.2 Reference Reference Reference
Yes 390 7.4 4848 92.6 0.07 1.11 099 1.25 0.08 1.12 0.99 1.26 0.08 1.16 1.03 1.30 0.02
Using ART
No 1081 6.8 14751 93.2 Reference Reference Reference
Yes 50 7.6 604 92.4 0.42 1.12 0.85 147 043 1.10 0.83 1.44 0.52 1.07 0.79 1.44 0.68
Maternal educational level (years)
<9 74 8.3 813 91.7 1.23 098 1.56 0.09 1.27 1.00 1.61 0.06 1.23 0.98 1.56 0.09
10-12 486 6.8 6704 93.2 Reference Reference Reference
13-15 475 7.2 6154 92.8 <0.01 1.06 094 1.20 0.35 1.04 0.92 1.18 0.53 1.06 0.94 1.20 0.35
>16 91 51 1681 94.9 0.76 0.61 0.94 0.01 0.73 0.59 0.91 <0.01 0.76 0.61 0.94 0.01
Paternal characteristics
Age at entry (years old)
<24 90 7.1 1173 92.9 1.05 0.85 1.30 0.64 1.19 0.92 1.54 0.18 1.03 0.83 1.28 0.77
25-34 673 6.8 9265 93.2 0.82 Reference Reference Reference
>35 354 7.0 4708 93.0 1.03 091 1.17 0.61 1.01 0.87 1.16 0.93 1.04 092 1.18 0.54
Smoking habit during 1st trimester
No 309 6.4 4500 93.6 Reference Reference Reference
Yes 688 7.2 8901 92.8 0.09 1.12 098 1.27 0.09 1.09 0.96 1.25 0.19 1.07 0.94 1.23 0.32

Table 5. (Continue)
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Term-SGA Non Term-SGA Crude Adjustment Model Based on DAG Model

95%CI 95%CI 95%CI
N % N % P ., RRs lower upper P RRs lower upper P RRs lower upper P
value value? value? value?

Previous medical history
No 736 6.8 10113 93.2 Reference Reference Reference
Yes 456 7.2 5909 92.8 34 1.06 094 1.18 0.34 1.02 091 1.15 0.71 1.03 091 1.16 0.65
Paternal educational level (years)
<9 93 7.3 1181 92.7 1.05 085 130 0.68 1.01 0.81 1.26 0.91 1.05 0.85 1.30 0.68
10-12 477 7.0 6364 93.0 Reference Reference Reference
13-15 279 7.3 3517 92.7 0.08 1.05 091 1.22 047 1.03 0.89 1.19 0.70 1.05 091 1.22 0.47
>16 260 6.0 4056 94.0 0.86 0.75 1.00 0.05 089 0.76 1.04 0.15 0.86 0.75 1.00 0.05
Familial characteristics
Household income (million yen)
<3.0 238 7.3 3026 92.7 1.10 0.94 1.28 0.24 1.11 095 1.30 0.18 1.09 092 1.28 0.31
3.0-4.9 419 6.7 5879 93.3 Reference Reference Reference
5.0-7.9 249 7.0 3304 93.0 0.70 1.05 0.91 1.23 0.50 1.08 0.92 1.25 0.36 1.10 0.94 1.28 0.26
>8 71 6.9 959 93.1 1.04 0.81 132 0.78 1.11 0.87 1.43 0.40 1.14 0.88 1.47 0.32

1: Calculated by Chi-square test. 2: Calculated by generalized liner regression models. 3: Adjustment model was adjusted by maternal age, and maternal education. 4: Based on DAG model
was as Figure2 as follows: Maternal age was adjusted by maternal educational level; Maternal BMI was adjusted by maternal age, maternal active smoking, and maternal educational level;
Maternal active smoking at 1st trimester was adjusted by maternal educational level, and maternal drinking habit during 1st trimester; Maternal passive smoking at 1st trimester was
adjusted by paternal active smoking during 1st trimester and parental educational level; Maternal drinking habit at 1st trimester was adjusted by maternal educational level; Maternal
previous medical history was adjusted by maternal age, and maternal educational level; Maternal regular use of any supplement was adjusted by maternal age, maternal previous medical
history, and maternal educational level; Using ART was adjusted by maternal age, maternal educational level, and household income. Maternal educational level was not adjusted by
anything. Paternal age was adjusted by paternal educational level. Paternal active smoking at 1st trimester was adjusted by maternal educational level. Paternal previous medical history was
adjusted by paternal age and paternal educational level. Paternal educational level was not adjusted by anything. Household Income was adjusted by parental age and parental educational
level. 5: Term- small for gestational age (SGA) case group was compared with a control group of infants born at 37-41 weeks’ gestational age.

ART: assisted reproductive technology; BMI: body mass index; CI: Confidence Interval; DAG: directed acyclic graph; RRs: Relative Risks; term-SGA: term-Small for Gestational Age.
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Table 6. The prevalence and the relative risk of preterm birth (n = 805) stratified by parental characteristics.

PTB Non PTB Adjustment Model Based on DAG Model
N % N % P RRs RRs lower upper i RRs i
value! value?? value**

Maternal characteristics
Age at entry (years old)

<24 95 3.6 2539 96.4 0.86 0.86 0.20 0.86 0.20

25-34 518 4.2 11766 95.8 <0.01

>35 192 6.1 2940 93.9 1.45 1.45 <0.01 1.45 <0.01
Prepregnancy BMI (kg/m?)

<18.5 1164 29.2 2827 70.8 1.34 1.39 <0.01 1.45 <0.01

18.5-24.9 505 4.1 11795 95.9

25.0-29.9 64 4.8 1277 95.2 0.01 1.16 1.13 0.36 1.15 0.30

>30.0 17 4.7 345 95.3 1.14 1.12 0.64 0.97 0.92
Active smoking during 1st trimester

No 642 4.5 13783 95.5 0.75

Yes 91 46 1884 95.4 1.04 1.04 0.73 1.03 0.76
Passive smoking during 1st trimester

No 203 4.2 4654 95.8 0.44

Yes 504 4.4 10823 95.6 1.06 1.12 0.18 0.82 0.23
Drinking habit during 1st trimester

Never 317 4.7 6371 95.3

Ex-drinker 358 4.2 8088 95.8 0.27 0.89 0.90 0.16 0.89 0.13

Drinking 83 4.1 1926 95.9 0.87 0.85 0.17 0.87 0.24




Table 6. (Continue)

PTB

N %

lower

Crude
95%CI

upper lower upper

Adjustment Model

value?3

Based on DAG Model

value?#

Previous medical history

No 398 4.1
Yes 406 4.9
Regular use of any supplement
No 558 4.4 11991
Yes 246 4.5
Using ART
No 703 4.2
Yes 58 8.1
Maternal educational level (years)
<9 43 4.6
10-12 307 4.1
13-15 329 4.7
>16 79 4.3

Paternal characteristics

Age at entry (years old)

<24 48 3.7
25-34 433 4.2
>35 269 5.0
Smoking habit during 1st trimester
No 203 4.0
Yes 463 4.6

Reference
1.06 1.38

Reference
0.87 1.17

Reference
148 2.48

0.82 1.54

Reference
099 1.35
0.82 1.33

0.65 1.18
Reference
1.04 1.40

Reference
0.97 1.34

0.03

0.99

<0.01

0.26

0.14

0.98

0.95

0.58

0.05

0.02

0.84

<0.01

0.46

0.06

0.73

0.59

0.01

0.09
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Table 6. (Continue)

PTB Non PTB Crude Adjustment Model Based on DAG Model
95%CI 95%CI 95%CI
N % N % P RRs lower upper P RRs lower upper P RRs lower upper i
value! value? value®3 value?*
Previous medical history
No 477 4.2 10871 95.8 0.03 Reference Reference Reference
Yes 328 49 6377 95.1 1.16 1.01 1.34 0.03 1.11 0.96 1.28 0.17 1.13 0.97 1.30 0.12
Paternal educational level (years)
<9 51 3.8 1278 096.2 0.94 0.7 1.26 0.67 0.96 0.71 1.30 0.80 0.94 0.70 1.26 0.67
10-12 292 4.1 6857 95.9 Reference Reference Reference
13-15 207 5.2 3804 94.8 0.04 1.26 1.06 1.50 0.01 1.25 1.05 1.49 0.01 1.26 1.06 1.50 <0.01
>16 200 44 4318 95.6 1.08 0.91 1.29 0.37 1.04 0.86 1.25 0.71 1.08 0.91 1.29 0.37
Familial characteristics
Household income (million yen)
<3.0 120 3.5 3271 96.5 0.80 0.65 0.98 0.03 0.83 0.67 1.02 0.08 0.80 0.64 1.00 0.04
3.0-4.9 294 4.5 6311 955 0.03 Reference Reference Reference
5.0-7.9 179 4.8 3557 95.2 1.08 0.9 1.29 0.43 1.03 0.86 1.24 0.75 1.02 0.84 1.23 0.84
>8 59 54 1030 94.6 1.16 0.88 1.53 0.31 1.10 0.83 1.47 0.51 1.10 0.82 1.48 0.53

1: Calculated by Chi-square test. 2: Calculated by generalized liner regression models. 3: Adjustment model was adjusted by maternal age, and maternal education. 4: Based on DAG model
was as follows ((Figure 2): Maternal age was adjusted by maternal educational level; Maternal BMI was adjusted by maternal age, maternal active smoking, and maternal educational level;
Maternal active smoking at 1st trimester was adjusted by maternal educational level, and maternal drinking habit during 1st trimester; Maternal passive smoking at 1st trimester was

adjusted by paternal active smoking during 1st trimester and parental educational level; Maternal drinking habit at 1st trimester was adjusted by maternal educational level; Maternal
previous medical history was adjusted by maternal age, and maternal educational level; Maternal regular use of any supplement was adjusted by maternal age, maternal previous medical
history, and maternal educational level; Using ART was adjusted by maternal age, maternal educational level, and household income; Maternal educational level was not adjusted by
anything; Paternal age was adjusted by paternal educational level; Paternal active smoking at 1st trimester was adjusted by maternal educational level; Paternal previous medical history was
adjusted by paternal age and paternal educational level; Paternal educational level was not adjusted by anything; Household Income was adjusted by parental age and parental educational
level). ART: assisted reproductive technology; BMI: body mass index; CI: Confidence Interval; DAG: directed acyclic graph; PTB: Preterm birth; RRs: Relative Risks.
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Table 7. Stratified analysis by interaction covariates to examine parental risk factors

for preterm birth and very low birth weight

Case Non case Based on DAG model'?
95%CI
N % N % RRs lower upper p-value
VLBW
Maternal Maternal
age at entry educational level
(years old) (years)
<24 <9 2 0.5 419 99.5 1.37 0.27 7.06 0.71
10-12 5 0.3 1441 99.7 Reference
13-15 2 0.4 562 99.6 1.03 0.20 5.27 0.98
>16 0 0.0 73 100.0 NA NA NA NA
25-34 <9 2 0.5 427 99.5 1.52 0.35 6.62 0.60
10-12 15 0.3 4873 99.7 Reference
13-15 14 0.3 5069 99.7 0.90 0.43 1.86 0.77
>16 8 0.6 1348 99.4 1.92 0.82 4.52 0.15
>35 <9 0 0.0 84 100.0 NA NA NA NA
10-12 10 0.9 1163 99.1 Reference
13-15 7 0.5 1312 99.5 0.62 0.24 1.63 0.33
>16 2 0.5 422 99.5 0.56 0.12 2.53 0.42
PTB
Maternal
educational Prepregnancy
BMI (kg/m?)
level (years)
<9 <18.5 13 6.7 180 93.3 2.31 1.15 4.65 0.02
18.5-24.9 21 3.6 556 96.4 Reference
25.0-29.9 4 4.4 86 95.6 1.31 0.45 3.79 0.63
>30.0 3 9.7 28 90.3 1.60 0.39 6.60 0.52
10-12 <18.5 71 5.7 1178 94.3 1.72 1.31 2.26 <0.01
18.5-24.9 191 3.6 5054 96.4 Reference
25.0-29.9 35 5.4 608 94.6 1.45 1.01 2.10 0.06
>30.0 3 1.5 191 98.5 NA NA NA NA
13-15 <18.5 59 4.9 1150 95.1 1.06 0.79 1.43 0.69
18.5-24.9 236 4.7 4814 95.3 Reference
25.0-29.9 24 4.8 478 95.2 1.00 0.65 1.54 0.99
>30.0 9 7.8 106 92.2 1.64 0.84 3.24 0.19
=16 <18.5 21 6.4 307 93.6 1.87 1.12 3.12 0.02
18.5-24.9 55 4.0 1325 96.0 Reference
25.0-29.9 1 1.0 102 99.0 0.27 0.04 1.94 0.19
>30.0 2 10.0 18 90.0 2.78 0.73 10.59 0.13
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Table 7. (Continue)
Case Non case Based on DAG model'?
95%ClI
N % N % RRs lower upper p-value
Maternal age
at entry Using ART
(years old)
<24 no 88 3.5 2395 96.5 Reference
yes 2 9.1 20 90.9 3.05 0.80 11.62 0.18
25-34 no 451 4.0 10890 96.0 Reference
yes 39 9.2 386 90.8 2.06 1.45 2.93 <0.01
>35 no 164 6.0 2570 94.0 Reference
yes 17 6.4 247 93.6 0.98 0.59 1.65 0.95

1: Calculated by generalized liner regression models. 2: Based on DAG model was as follows ((Figure 2): Maternal

age was adjusted by maternal educational level; Maternal educational level was not adjusted by anything).

ART:

assisted reproductive technology; BMI: body mass index; CI: Confidence Interval; DAG: directed acyclic graph;
PTB: Preterm birth; RRs: Relative Risks; VLBW: Very Low Birth Weight.
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Table 8. The parental characteristics of participants imputed missing values

N (%) N (%)

Maternal characteristics Paternal characteristics
Age at entry (years old) Age at entry (years old)
<24 2635 (14.6) <24 1320 (7.3)
25-34 12290 (68.1) 25-34 11399 (63.1)
>35 3134 (17.4) >35 5340 (29.6)
Prepregnancy BMI (kg/m?) Smoking habit during 1st trimester
<18.5 3054 (16.9) No 6451 (35.7)
18.5-24.9 13297 (73.6) Yes 1734 (9.6)
25.0-29.9 1346 (7.5) Previous medical history
>30.0 362 (2.0) No 11351 (62.9)
Active smoking during 1st

Yes 6708 (37.1)

trimester

No 15846 (87.7) Paternal educational level (years)
Yes 2213 (12.3) <9 1332 (7.4)
Passive smoking during 1st trimester 10-12 7864 (43.5)
No 5603 (31.0) 13-15 4144 (22.9)
Yes 12456 (69.0) >16 4719 (26.1)
Drinking habit during 1st trimester Familial characteristics
Never 7153 (39.6) Household income (million yen)
Ex-drinker 8794 (48.7) <3.0 4612 (25.5)
Current drinker 2112 (11.7) 3.0-4.9 8141 (45.1)
Previous medical history 5.0-7.9 4220 (23.4)
No 9783 (54.2) >8 1086 (6.0)
Yes 8276 (45.8)
Regular use of any supplement
No 12565 (69.6)
Yes 5494 (30.4)
Using ART
No 17347 (96.1)
Yes 712 (3.9)
Maternal educational level (years)
<9 934 (5.2)
10-12 7825 (43.3)
13-15 7446 (41.2)
>16 1854 (10.3)

ART, assisted reproductive technology; BMI, body mass index.

36



Table 9. Parental characteristics by very low birth weight (n=72), term-small for gestational age (n=1192) births, and preterm birth
(n=805) imputed missing values

VLBW Term-SGA PTB
Case Non case Case Non case Case Non case
N % N % p-value N % N % p-value N % N % p-value
Number of case and non case 72 0.4 17987 99.6 1192 6.9 16028 93.1 805 4.5 17254 95.5
Maternal characteristics
Age at entry (years old)
<24 9 0.3 2626 99.7 158 6.2 2376 93.8 95 3.6 2539 96.4
25-34 42 0.3 12248 99.7 0.03 826 7.0 10924 93.0 0.34 518 4.2 11766 95.8 <0.01
235 21 0.7 3113 99.3 208 7.1 2728 92.9 192 6.1 2940 93.9
Prepregnancy BMI (kg/m?)
<18.5 11 0.4 3043 99.6 311 10.8 2574 89.2 168 5.5 2886 94.5
18.5-24.9 50 0.4 13247 99.6 810 6.4 11900 93.6 556 4.2 12741 95.8
0.15 <0.01 0.01
25.0-29.9 7 0.5 1339 99.5 55 4.3 1225 95.7 64 4.8 1282 95.2
=>30.0 4 1.1 358 98.9 16 4.6 329 95.4 17 4.7 345 95.3
Active smoking during 1st trimester
No 60 0.4 15786 99.6 1051 7.0 14062 93.0 706 4.5 15140 95.5
0.25 0.66 0.97
Yes 12 0.5 2201 99.5 141 6.7 1966 93.3 99 4.5 2114 95.5
Passive smoking during 1st trimester
No 16 0.3 5587 99.7 334 6.2 5024 93.8 238 4.2 5365 95.8
0.11 0.02 0.36
Yes 56 0.4 12400 99.6 858 7.2 11004 92.8 567 4.6 11889 95.4
Drinking habit during 1st trimester
Never 21 0.3 7132 99.7 424 6.2 6377 93.8 343 4.8 6810 95.2
Ex-drinker 41 0.5 8753 99.5 0.19 570 6.8 7832 93.2 <0.01 373 4.2 8421 95.8 0.20
Current drinker 10 0.5 2102 99.5 198 9.8 1819 90.2 89 4.2 2023 95.8
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Table 9. (Continue)

VLBW Term-SGA PTB
Case Non case Case Non case Case Non case
% N % p-value N % N % p-value N % N % p-value
Previous medical history
No 38 0.4 9745 99.6 642 6.9 8724 93.1 398 4.1 9385 95.9
0.81 0.70 <0.01
Yes 34 0.4 8242 99.6 550 7.0 7304 93.0 407 4.9 7869 95.1
Regular use of any supplement
No 50 0.4 12515 99.6 802 6.7 11178 93.3 559 4.4 12006 95.6
0.98 0.08 0.93
Yes 22 0.4 5472 99.6 390 7.4 4850 92.6 246 4.5 5248 95.5
Using ART
No 65 0.4 17282 99.6 1142 6.9 15424 93.1 747 4.3 16600 95.7
0.01 0.46 <0.01
Yes 7 1.0 705 99.0 50 7.6 604 92.4 58 8.1 654 91.9
Maternal educational level (years)
<9 4 0.4 930 99.6 74 8.3 813 91.7 43 4.6 891 95.4
10-12 32 0.4 7793 99.6 515 6.9 6967 93.1 325 4.2 7500 95.8
0.70 <0.01 0.25
13-15 26 0.3 7420 99.7 512 7.2 6565 92.8 358 4.8 7088 95.2
>16 10 0.5 1844 99.5 91 5.1 1683 94.9 79 4.3 1775 95.7
Paternal characteristics
Age at entry (years old)
<24 5 0.4 1315 99.6 90 7.1 1179 92.9 49 3.7 1271 96.3
25-34 36 0.3 11363 99.7 0.04 748 6.9 10141 93.1 0.93 287 2.6 10912 97.4 0.03
>=35 31 0.6 5309 99.4 354 7.0 4708 93.0 269 5.0 5071 95.0
Smoking habit during 1st trimester
No 19 0.3 6432 99.7 396 6.4 5782 93.6 262 4.1 6189 95.9
0.10 0.05 0.05
Yes 53 0.5 11555 99.5 796 7.2 10246 92.8 543 4.7 11065 95.3
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Table 9. (Continue)

VLBW Term-SGA PTB
Case Non case Case Non case Case Non case
% N % p-value N % N % p-value N % N % p-value
Previous medical history
No 46 0.4 11305 99.6 736 6.8 10116 93.2 477 4.2 10874 95.8
0.86 0.34 0.03
Yes 26 0.4 6682 99.6 456 7.2 5912 92.8 328 4.9 6380 95.1
Paternal educational level (years)
<9 6 0.5 1326 99.5 93 7.3 1181 92.7 51 3.8 1281 96.2
10-12 31 0.4 7833 99.6 538 7.2 6979 92.8 328 4.2 7536 95.8
0.99 0.03 0.04
13-15 16 0.4 4128 99.6 291 7.4 3628 92.6 216 5.2 3928 94.8
>16 19 0.4 4700 99.6 270 6.0 4237 94.0 210 4.5 4509 95.5
Familial characteristics
Household Income at entry (million yen)
<3.0 14 0.3 4598 99.7 320 7.2 4111 92.8 168 3.6 4444 96.4
3.0-4.9 33 0.4 8108 99.6 523 6.7 7227 93.3 375 4.6 7766 95.4
0.54 0.81 0.01
5.0-7.9 21 0.5 4199 99.5 278 6.9 3731 93.1 206 4.9 4014 95.1
>8 4 0.4 1082 99.6 71 6.9 959 93.1 56 5.2 1030 94.8

1: Calculated by Chi-square test. 2: Term- small for gestational age (term-SGA) case group were compared with a control group of infants born at 37-41 weeks’ gestational age.

ART, assisted reproductive technology; BMI, body mass index; PTB, preterm birth; RRs, relative risks; term-SGA, term- small for gestational age; VLBW, very low birth weight.
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Table10. The relative risks of very low birth weight (n = 72), term-small for gestational age (n = 1192), preterm birth (n=805) imputed
missing values, stratified by parental characteristics®

VLBW Term-SGA PTB
Crude Based on DAG model Crude Based on DAG model Crude Based on DAG model
N % RRs 95%Cl p- RRs 95%ClI p- N % RRs 95%Cl p- RRs 95%Cl p- N % RRs 95%ClI p- RRs 95%Cl p-
lower  upper  value lower  upper value? lower  upper  value lower  upper  value? lower  upper  value lower  upper value?

Maternal characteristics
Age at entry (years)
<24 9 03 100 049 2.05 1.00 097 046 2.04 0.94 158 62 089 075 1.05 0.15 085 0.71 1.00 0.05 95 36 086 0.69 1.06 0.15 0.86  0.69 1.07 0.16
25-34 42 03 Reference Reference 826 7.0 Reference Reference 518 42 Reference Reference
235 21 07 196 116 3.31 0.02 1.95 1.16 3.29 0.02 208 71 101 0.87 117 0.92 1.02 088 1.18 0.81 192 61 145 1.24 1.71  <0.01 146 1.24 1.71 <0.01
BMI (kg/m?)
<18.5 11 04 09  0.50 1.84 0.90 1.00 052 1.92 0.99 311 108 1.69 1.49 1.92 <0.01 1.71 1.51 1.94 <0.01 168 55 132 1.1 1.56 <0.01 136 115 1.61 <0.01
18.5-25.0 50 04 Reference Reference 810 6.4 Reference Reference 556 4.2 Reference Reference
25.0-29.9 7 05 138 063 3.04 0.44 130 059 2.86 0.53 55 43 0.67 0.52 0.88 <0.01 0.66 0.51 0.86 <0.01 64 48 114 088 1.46 033 110 085 141 048
>30.0 4 11 29 1.07 8.09 0.07 2.78 1.01 7.70 0.09 16 46 073 045 1.18 0.17 0.71 0.44 1.15 0.14 17 47 112 070 1.80 0.64 110 0.69 176 0.69
Active smoking
No 60 04 Reference Reference 1051 7.0 Reference Reference 706 45 Reference Reference
Yes 12 05 143 077 2.66 0.27 140  0.76 2.61 0.30 141 67 096 081 1.14 0.66 0.95 0.80 113 0.56 99 45 100 082 123 0.97 1.01 0.83 1.25 0.89
Passive smoking
No 16 03 Reference Reference 334 6.2 Reference Reference 238 42 Reference Reference
Yes 56 04 157 090 2.74 0.10 130 045 373 0.63 858 72 116 1.03 1.31 0.02 114 090 144 0.27 567 46 1.07 092 124 0.36 0.80 059 1.10 0.16
Drinking habit
Never 21 03 Reference Reference 424 6.2 Reference Reference 343 48 Reference Reference

Ex-drinker 41 05 159 0.94 2.68 0.08 157 0.93 2.66 0.09 570 6.8 109 0.96 123 0.17 1.10 0.97 1.24 0.12 373 42 088 0.77 1.02 0.09 0.88 0.77 1.02 0.10

Current

drinker 10 05 161 0.76 3.42 0.23 1.59 0.75 3.37 0.24 198 9.8 1.57 1.34 1.85 <0.01 1.58 1.34 1.85 <0.01 89 42 088 0.70 1.10 0.26 0.89 0.70 11 0.29

Medical history

No 38 04 Reference Reference 642 6.9 Reference Reference 398 41 Reference Reference

Yes 34 04 106 067 1.68 0.81 1.06  0.67 1.68 0.81 550 70 102 092 114 0.70 1.02 091 1.14 0.71 407 49 1.21 1.06 1.38 <0.01 1.19 1.04 136 0.01
Regular use of any supplement

No 50 04 Reference Reference 802 6.7 Reference Reference 559 44 Reference Reference

Yes 22 04 101 0.61 1.66 0.98 0.95 0.57 1.58 0.85 390 74 1M 0.99 1.25 0.08 1.13 1.00 1.27 0.05 246 45 101 0.87 117 0.92 0.97 0.84 113 0.71
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Table 10. (Continue)

VLBW Term-SGA PTB
Crude Based on DAG model? Crude Based on DAG model? Crude Based on DAG model?
95%Cl P 95%Cl p- 95%Cl P 95%Cl p- 95%Cl P 95%Cl P
N % RRs RRs N % RRs RRs N % RRs RRs

lower  upper  value lower  upper  value lower  upper  value lower  upper  value lower  upper  value lower  upper  value
Using ART
No 65 0.4 Reference Reference 1142 6.9 Reference Reference 747 43 Reference Reference
Yes 7 1 2.62 1.21 5.70 0.03 2.23 1.00 493 0.07 50 7.6 111 0.84 1.46 0.46 112 0.85 1.47 0.44 58 8.1 1.89 1.46 2.44 <0.01 1.70 1.31 2.21 <0.01
Maternal education (years)
<9 4 0.4 1.05 0.37 2.95 0.93 1.05 0.37 2.95 0.93 74 83 1.21 0.96 153 0.12 1.21 0.96 1.53 0.12 43 46 1.1 0.81 1.51 0.52 1.11 0.81 1.51 0.52
10-12 32 0.4 Reference Reference 515 6.9 Reference Reference 325 42 Reference Reference
13-15 26 0.3 0.85 0.51 143 0.55 0.85 0.51 143 0.55 512 7.2 1.05 0.93 1.18 0.41 1.05 0.93 1.18 0.41 358 438 1.16 1.00 134 0.05 1.16 1.00 134 0.05
>16 10 0.5 132 0.65 2.68 0.46 132 0.65 2.68 0.46 91 5.1 0.75 0.60 0.93 <0.01 0.75 0.60 0.93 <0.01 79 43 1.03 0.81 130 0.84 1.03 0.81 130 0.84
Paternal characteristics
Age at entry (years)
<24 5 0.4 1.20 0.47 3.05 0.71 1.16 0.45 3.00 0.76 920 7.1 1.03 0.84 1.27 0.77 1.00 0.81 1.24 0.99 49 37 0.87 0.65 1.16 033 0.89 0.67 1.20 0.44
25-34 36 03 Reference Reference 748 6.9 Reference Reference 287 26 Reference Reference
>35 31 06 184 1.14 297 0.01 1.85 1.14 3.00 0.01 354 7.0 1.02 0.90 1.15 0.77 1.04 0.92 1.18 0.53 269 50 1.18 1.02 1.36 0.03 1.18 1.02 1.37 0.03
Smoking habit
No 19 03 Reference Reference 283 6.3 Reference Reference 262 41 Reference Reference
Yes 53 0.5 1.55 0.92 2.62 0.09 1.60 0.93 2.76 0.08 796 7.2 1.09 0.96 123 0.18 1.09 0.96 1.23 0.18 543 47 1.15 1.00 133 0.05 1.19 1.03 1.39 0.02
Medical history
No 46 0.4 Reference Reference 736 6.8 Reference Reference 477 42 Reference Reference
Yes 26 0.4 0.96 0.59 1.55 0.86 0.98 0.60 1.58 0.93 456 7.2 1.06 0.94 1.18 0.35 1.06 0.95 1.19 0.30 328 49 1.16 1.01 1.33 0.03 112 0.97 1.29 0.12
Paternal education (years)
<9 6 0.5 114 0.48 2.73 0.77 1.14 0.48 2.73 0.77 93 7.3 1.02 0.82 1.26 0.87 1.02 0.82 1.26 0.87 51 38 0.92 0.69 123 0.56 0.92 0.69 123 0.56
10-12 31 0.4 Reference Reference 538 7.2 Reference Reference 328 42 Reference Reference
13-15 16 0.4 0.98 0.54 1.79 0.95 0.98 0.54 1.79 0.95 291 74 1.04 0.90 1.19 0.60 1.04 0.90 1.19 0.60 216 52 125 1.06 1.48 <0.01 1.25 1.06 1.48 <0.01
216 19 0.4 1.02 0.58 1.81 0.94 1.02 0.58 1.81 0.94 270 6.0 0.84 0.73 0.96 0.01 0.84 0.73 0.96 0.01 210 45 1.07 0.90 1.26 0.45 1.07 0.90 1.26 0.45
Familial characteristics
Household income (million yen)
<3.0 14 03 0.75 0.40 140 0.35 0.76 0.40 147 0.42 320 7.2 1.07 0.94 122 0.32 1.08 0.94 1.24 0.30 168 36 0.79 0.66 0.95 <0.01 0.84 0.70 1.01 0.07
3.0-49 33 0.4 Reference Reference 523 6.7 Reference Reference 375 46 Reference Reference
5.0-7.9 21 0.5 123 0.71 2.12 047 1.12 0.63 1.98 0.70 278 6.9 1.03 0.89 1.18 0.70 1.06 0.92 1.23 0.40 206 49 1.06 0.90 1.25 0.49 1.04 0.87 123 0.69
>8.0 4 0.4 0.91 0.32 2.56 0.85 0.75 0.26 2.21 0.60 71 6.9 1.02 0.80 130 0.86 111 0.87 143 0.40 56 52 1.12 0.85 1.47 043 1.09 0.82 145 0.54
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1: Calculated by generalized liner regression models. 2: Based on DAG model was as Figure 2 as follows: Maternal age was adjusted by maternal educational level; Maternal BMI was
adjusted by maternal age, maternal active smoking, and maternal educational level; Maternal active smoking at 1st trimester was adjusted by maternal educational level, and maternal
drinking habit during 1st trimester; Maternal passive smoking at 1st trimester was adjusted by paternal active smoking during 1st trimester and parental educational level; Maternal drinking
habit at 1st trimester was adjusted by maternal educational level; Maternal previous medical history was adjusted by maternal age, and maternal educational level; Maternal regular use of
any supplement was adjusted by maternal age, maternal previous medical history, and maternal educational level; Using ART was adjusted by maternal age, maternal educational level, and
household income; Maternal educational level was not adjusted by anything; Paternal age was adjusted by paternal educational level; Paternal active smoking at 1st trimester was adjusted
by maternal educational level; Paternal previous medical history was adjusted by paternal age and paternal educational level; Paternal educational level was not adjusted by anything;
Household Income was adjusted by parental age and parental educational level.

ART, assisted reproductive technology; BMI, body mass index; PTB, preterm birth; RRs, relative risks; term-SGA, term- small for gestational age; VLBW, very low birth weight
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1-4. B

AR, HUFAR—2D 37 HEROERIEBEHR (CHIF2HET—R— MAFRICSHIT 26 20,926
AEZDRDT—AZFHFENTVD, BIEEHAIE THDIH. UATEREL THRETUILmEROFHHICE RO
U\ T RICEBEZENR, e, HERFOIBIR(E. HEUERIEBEEEDORYICED, EEGTERN
S¥TA IRERCEREE SN TV, AT RIIERFCUINEE TE TVRH OIS E BEEDT —F (&, « AEBL TV
BIBEROESS(C. BIRmDEEPRSMXZOIRHET. HERCHIOSINEEMEBENL U RS
HRICDOVWTEUNELIfz6h. Loss-to follow up (CLBR2ERLNDINETBENTE TS (Katz et al.,
2008), AAFICHT B BOFIEHERRBEES SCHERE R BARAORED AOBEERETORBREF
FRIU Tohole(D=IAEEABFEEIAZNS, 2016; Hanaoka et al., 2017), £fz. SGA (F WHO
BEEEN DN, 727 AFECRARECEERTHIENINE W s, BEE(CHTIEESR0\(de Onis, 2015;
de Onis, 2013)., ZOHAIATLTD term-SGA DEHI(C(E. BANBRIZ R4 REESHWER
LTz, MR B3RO ERENIE - :FRER IERBEAIICE A RS Z NI 2242 ALz (Itabashi
K, 2010; Itabashi et al., 2014), MREMCLDBUIZ7D M AFHEZ T DEN TEEEZBN D,

ARRFTIE. BARCH TR EIROFFEN . TR E LU EERBEMMIHIIEE CHhIRE.
VLBW H&U term-SGA (M (FI52E%#THMU. ZDFER. BE. VLBW $LU term-SGA (LR
%z R FSTROIFENRRDEZASINC Uz, BESIU VLBW (T, BERBLUSIROE E R Fiinh
35 W L THAELHIRDIDICETERB R (T2 EN RD%ZBLUIN, term-SGA (OWWTIE
FIRFIEADERE B BN 5D EFVRIZEFL . BERBLUSSRORIEZENKFERZEL L THDL(
YZHEARC Uz, DIZ T BHROIFIRATD BMI /'<18.5 kg/m? THRIEFREEL term-SGA D5 D
VRV%ZEKUIZ, TP F RS, BB LUSROFHIARICHEREL TV, EZCTAIAF TE. DAG
EFINEERTHIET. WROIFHOREZRTE I RO ETILEL TR/ NEROHZEEDHEAED
BTEMUL. (85K et al., 2009; /2 et al., 2009; Greenland et al., 1999; PEARL,
1995),

IR OEIRESIRDERTN 35 I L THBZE (maternal/paternal age =35 vs 25-34
years) (&. VLBW @ RR ZZN€MN 1.90 1%(95% CI, 1.10-3.29). 2.02 f&((95% CI, 1.22-
3.35). 2D RR #ZNZN 1.45 4% 95% CI, 1.23-1.71). 1.22 £5(95% CI, 1.05-1.42)(L
Jzo EB(C. SEIOIHIRICH > TAIBMBEEZZ BN EFNIRERED RR A 1.56 &
(95% CI, 1.16-2.09)@Eh"ofz. VLBW (F24KD 0.4% CUERZRENRHOICENMNNST ., 355U
L OBREEROFIIBRICURIZEZ Uz, CNETOAFT. Flinh' 35wl L OBHRICKDHER.
VLBW DURIHEEBTENREZNTWE(Kozuki et al., 2013). AFAR T, LBOEEH 35 5%
U ETH3FE 25-34 BDBE LU T, VLBW BLURET RRIENEN 2.02 18, 1.22 568
([CEHolz. Zhu et alllLBToXR—IDT—AIN-RCERU THIIERZAVARE T B3OS
20-297% CHoOTHE. HDOFHnN 40 L L EFHITHIE(E FEDUAIZECTDIENIREENT
HD(Zhu et al., 2005). BHROH 5T RIADFIMBUAIEREL TEE THHEWZ D,

AR T3, FHROEIERT BMI /%% BMI (>30 kg/m?) THBIEIFZHE BMI (18.5-25
kg/m?) &£LEEU T, Crude $&UF Adjustment model Tl VLBW @ RR MEE(CE oz DAG
(LLZFREET ) TERZORAEFRASNBO I, BEKEEE TIEEHROMTIRATCE BMI (>30 kg/m?)
THAREN, RIBRB(CEBOHEZS X3 ENREEIN TS (Lutsiv et al., 2015; Marchi et al.,
2015), AFAF T, BEROLSRIAEREDFEN RSN IEEBEL T AAFREAT I RERCH

(13 BMI (>30 kg/m?) (4. 18,059 ADEHHOA, 362 AT, 240D 2.0%UNENM, 2,
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VLBW & 74 A (0.4%) Eholz, 2058, AFAZETE. BAAOS BMI (30 kg/m?)
VLBW ([C5 X280 IM& L TERNOEEZBND, Tables 5 & 6 Tld. BFROMEIRRIO BMI A
Kuce (<18.5 kg/mz) (FEREL term-SGA @ RR ZBRICEUTE. E5(C. MFROIFEICOVTER
BYEFDIRE ZIToIE 3. BHROREEB RN FERERZEIOEF T B OIEIRATO BMI HMEN
Zt (<18.5 kg/m?) (5D RR #EEICECU(RR =2.31; 95% CI, 1.15-4.65). ZD RR (&
OBEREOBLIBEL RR Bz, Han et al.[L&BXFT7FUS AT TIIROIEK BMI (LRE.
VLBW BLUFERRRIBREIEL (Intrauterine growth restriction: IUGR) OURJ%IENNT S
CEEIREVTVSFERE—EIUIZ(Han et al., 2011). Murakami et al.[FBARALZEZTIREL. 1E
YREID BMI HMEIRFOAREIZINLDE LBW (C5X 252N KEVAIEEMZHREL TLVS(Murakami
etal., 2005). /. {EIRATCK BMI TIoliH iR JIEIRP OREEEN AT THIAEENE XS
N3(Han et al., 2011), EESEAE. IFIRPOLME(E 1,800-2,200 kcal/BZIBERT &%
BLTLS. UL, 2011 FOEIRREFABORER. BARAE R 1,665 kcal/BUMEEL TLVED
2fz(Ministry of Healrh, 2011). B&'ROFRED term-SGA FBHDeHICE. LHETIEIRATS LUK
FRICIEER I 2R E(CRII 2B 2L T, K BMI ZF5< i ENHDEE BN B,

FATHRIR T, IR OFROEUEN G S EOIERRIBES SR E AR ER R S 2 I REMENEHE
anTu3(Diana Rodriguez-Thompson, 2017). 4F(C. {HIREHA (WFiR 28~39 18) (CEERNEE
BEER R GIL VWAL, ERRBHS LSO ERE RS EDIEEI TICHSNIEOTUS
(Miyake et al., 2013; Jaddoe et al., 2008; Ohmi et al., 2002), UhU. {EIRFIHAD HDERIE
HRRIRFEB(CSADRZEDREFFEALRV AT TOIEIRYIER (WEIR 13 EEE) OEMEZ, BiE.
VLBW U term-SGA EOBRRBBHEIERDSNBN Oz, —75 . BUILIBERIT A OIREEITR
EURBRF TS IR EACEHERNMSERERU MR ZE > CRIE U IF Z ABL RO E R EZ L& U
ECA ROBEREFIF_ABOEMEX BT, B UIz(Kobayashi et al., 2017). LizhoT.
FIRFIEADE R (CEE U, IHEHN RT3 E(CLH T BESLMELAEARBENOFZENR
SR EIREENZE BN D,

Galobardes et al.(MERICFEZRETHSFBFNE R2 DI BLHICE. MHREDFHvICE
UREBRZIBIRIBZENEELEIRA TS (Galobardes et al., 2006a; Galobardes et al.,
2006b). 2Dz, 20 ~30 RICEHOTEERHSFBNER THHIEINTVD, BERELHFEIN
DO ZMFHROFHEL TRV, TR RATRTEEREAORRZENEREEE (10-12
years) ELEELU T, KEL EZZZEL TS (= 16 years) BATI(E. term-SGA @ RR i ENEN
RR = 0.76 (95% CI, 0.61-0.94). RR = 0.86 (95% CI, 0.75-1.00)¢ &I T hiofz, BERR
FTIRK RO HBRELEZERER THREN DI OIZDE. FH I INERTHD. BECHARTIT
DNIAFTR TS, MROBBECITRAHARRI B ERAMEIREE(E (the z score of birth weight for
gestational age) B&U SGA (FBERREAFZENRHSNTHED. AIAFTOIERE—EUZ(Fujiwara et
al., 2013). BEENSVEE. RADRRICEI T 250#2155. M (CHBREARZFOT L,
ZHHASEBFNCAFIRAGE, BB - BUEZDOBBZIFEPTVENREETN TS (Galobardes et
al., 2006a; Galobardes et al., 2006b; Galobardes et al., 2007). &AL TUAIEREL THER
UL EROFFHEHE OB ZIRE LI E S BHOB B R EROTFIRVEAOEIES JUEREIFB R
RIEEANERHON. BBEEOFVEHRTEEEEESSURBEZBZE OBHOEI S RN, N
TRITDFERED term-SGA (&, BBEREMERDEEEDEUEZIENMEX 5 E2ZRU T, TR
DO ENHDAIREENRIEENTZ,
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AT T(EME . FEE . L. iR MEREREFS LOTEIRVERRIR DX REZ BT RNSERO
Tzo FREE. FEEEEZRRNZK(IRE. VLBW H&LU term-SGA DT —RERD, iz, TR MTEAEIREF
BEMHIRVEFRR (KB ERIIBNRRZECLD, TERBES LA REZRLEEZIENT T
(CFRESSNTLVB(Shinya TAIRAKU et al., 2012). B(C. [EMHRRE MEAECITRS MEAEREHE
FEPRIR F o (ST IRNEPR IR E B RN DB L BIREEN TS (Bertozzi et al., 2011; Bao et al.,
2016). RIEFHRER (L, TROFHPHSRENES RLOOHCERE. VLBW LU term-SGA
NEZEITDRUENEZOND, . TORENRETZILHOMF (&, FE. VLBW HLU term-SGA H
FEFDIHDMFERRBROITVIEEZSND, TS, CNSORE. VLBW H&LU term-SGA ADJR
BFHNRERZFDOALEITROAZAUEMCEDHZE. EFSAORE. VLBW HLU term-SGA
(CRZEZ R (FU TLVDMIERDFHEDUAINERRUICLRZBNN 0D DEE X . TDIZDARMAITTISL., FE.
TEE . LA, RS IEEIRBFS SUHIRVEIRR O REZ RV, COHIC. AAFTL T, FIRF
OERFBLSND. BE. VLBW BLU term-SGA DURIER ERDSZMFHRDIFEICZBASMNCT BIENT
&,

AAFTROHEHF & LLTD 3 A THD. FIsblc. AAFIERIESHET—R— MAFTEL TEMUT.
FIRPDOBWHUNA 7 RZEDRZENDRVAFET HA BRI TWIRTEN TV, Hit\T 2 mBElC.
SI&EE 37 DFRO—REDIUZy IR ERE ECEREBREREICRVTUIIL - eNTV3. EE
HERA(I2BICAIBLERD 40%% 53 (Kishi et al., 2017). AAFFER FILEBESADIERER
BRTETHED. AARDIER(E—HALTEDEEZBND, Flo. AAFK TIFHERFETO Loss-to follow
UpH'5.9%T. BEE(CLDNATADFE(FNEVNENZ D, TR CR IR ENNE (B IIERDIE
WtRITDE REURE. VLBW BLU term-SGA NITRNMSEIR TER<RBD. 3DBIC. LE=fE
MHCHVT. DAG T =ERAU. DAG E7IUCEDAIAFR TIEEUCERE. VLBW LU term-SGA
EMFRDFHEEDBMRER T CENTER, TUT, HBBR DA ZSIDIEFEC, FIRARBRNZBD
CETRIZZEHIFPUS JUERR FORE RS U1 TIEN TETLS,

AAFTDOERRIUTO 3 2THD. 9. AAFTR T, INESNIBRICZLDRIET-INRES
Niz. JBRIBIZHOREBEIDT —FTE. 17.9%HKRIB THol, IERIHRAEZEERXE TR
KEL TW\3Tz8h. SIBEDERARNOH RS TSNS —(CRADZBRICOVTSINENBRIN(CEZE
ZRE LRI BE NN B RPN D, ZDIBE (LR R R EDF EZ R/ \RICT 3. KAFRTEZER
AJE PLS Bz VTR AHBORTEZI T\, MSTRIET — I TRaRzt Ui, ZOFER. 7—50
PDICKERPBVNGR ZSEEMACHBVTKDS, RR [CRKERBVNEBH O, 2O, RiFTERED
SLENMDIRINOIEVZ D, 2 RBIC, AAR(EILEERNOER EEMEEEDH T/, T BADT
— AL THERZ— ML TERVEIREMENZE ZBND. UNU. MEROKFEIE. 2011 FHSIRFIRIEE
DI FELDRRERIBICEYE DA : TIFIFAE1EFEFERLTLS(Michikawa et al., 2015),
ERRBERB LR EREL, ZNICHNDZIBRDOEISGEEF A LEFEBE#KZo/z(Hanaoka et al.,
2017). > TALBE(CHIIZATR TH o TEEREZBAEARNESARIC—HULTEREE XL REIC. K
A CIIUNESN RN OIS ERNMFE I DA 8E14EN DD, TDIes. BE. VLBW HLU term-SGA
(CREEZ SRRV BRZARTE S DBR(C. REIRAEL A ML AR EERERENRN IR ORFHEN, 3ZHEL
TWAIET, SEFRRUCIROIFENERTHEEN TLSRIEENE ZAN S,
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2 = : MPOHSEFENESH RO small for gestational age (523 ERIENITIER
DIRES

2-1. RE=R

TEREIBES LUBR AR EMIFIIEER THIRE. LBW HLU SGA (CREEHIZZBDVAIERE
U T\ #RA REEROFFENMERSIN TV, 2. RO HIEENSEBEEVCEHIELHHTLS. 5 1
STEARCH I 2EMBRS SO EEAREMIFIFER THDRE. VLBW SILU term-SGA (L&
FURIEREL T, BEREPSHEFORE U OBRER R OIFHE CL DR E R U, YR
ERERDIZERB LU OFHHIERCHEREL TV, UAIVERZIRTE I 2BRORAEET IV TE
R/INROHZENHEAENEZRIRIZ2HNENDOzth. DAG EFIINEFERAUR, Z0FER. BEYD
VLBW T(IEHROFIS SUEIEHBEROFZENKREVN—7, term-SGA DYRIVEREL TITEHR
DIFRVIEADENE P TEROE B ENBASHEBofz(Tamura et al., 2018),

£ 1 ECRHUCEHROFHOSS5. BEREPENNBIEORB CEMFNREEZF O TVDL
VRV FEOHAET—R—MAZ Children of 1997 TlE(Leung et al., 2016). £h0ULIz 8173
HHOB BRYOHAZFIMAICEEN RSN, BE. HAEARE, SGA \OFEIHFDEHRIN
BHolz, Lueng et al.(d. SELMIRESHNSEB TILEOEMZEENDRL (5%FKiE) e, SR
BRI ORZEZIEN T ZERNMEN OO TIIRUNEERU TS, SGADURYVEREL TSN
Iz BBREPHBEINL SGANDFZER., ENITIERNGDDEEZS5NS. Van Den Berg 5id. £
1 FEOFEODHMREBROEBELORREZENT I BRI OVWTUHRFT UL 3. R HARILITE
IR OEEROEE, BLMHIRIFOEIRO BMI MENEREBO>TVWDILZHREL TS (Van Den
Berg et al., 2013), INSOIEEINSE. HARFBERF(HITNDOERZIETU T, SGA (CFE%Z5XT
WBDTIFRONEEZBND.

ZIT. 56 2 BETRE LEORERICEDVT, 8 1 ETERENRHSNIEMIHRDOFEL SGA [LOVWT Y
ADERZFRDIFEMBESZIASNCT D, MIHOFEMFENBJURIMOERESDHREFH
HESREZMEL. SGA SAHELZETIMETHILT ENEREBDMIHDIFHE . TOREDKES
ZEABNCI BCeZzBERELE.
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2-2, MHEHE
2-2-1. IFSRE

MHREEF, 8B 1 FEFU 2003 £ 2 ANS 2012 4 3 BAALBERYT A AR —R— NISHIL
fciE® 20,926 AOA. HIRIGENMRERTER/NOILE (n=1,347) | FLE - FE - ZRRTOEBS LU
B DMEIRA (LIRS I AEIREE - SEIRAEPRZ TR L CVWEE (n=1,176) 7ML (SGA :
HARE - EhaBE - BRI - BOHER) FEMROFEFLGEHFFENOFERN AL TNSD
Bh (n=3,916) %ZBRL\Z 14,961 HAORERYDT—5%fERAL,

The Hokkaido study on Environmentand
Children’s Health (n = 20,926)

- Loss of follow up (n=1,347)

Miscarriage, stillbirth, multiple birth and
—» pregnancy induced hypertension and
gestational diabetes (n = 1,176)

Lacking information on birth outcomes
and parental education levelsand
household income
(n=3,810)

Statistical analysis for
14,593 parents and child pairs

Figure6. MREERDFN (n=14,593)

2-2-2. EMERE

JEBEARUET—R— MAFIRE G SRBECSHUERIICR-ZS5( VBV TERERE
FIROIEIRFIHAR(CEZE U BB LUV — MFOFin, BEROIEIRERIOSREAKE.,
NFTOLHIROER, HEDE, BRBJCRROEERBEOEE,. BHOBEREASIVHIZETORE)
IZIFEOHE, BRESURROEBBOEE, BRSLUROEIERE. 8800 TUX> MERE
BOBE. SOIOIEIRCEIT 2ETEMIERDRZZ . BB JURBRORISFRE (RFEE, SRZEA,

TR -FFIFRER, KFEE, 20fth) | tHHEUR (<300, 300-499, 500-799, = 800 5M) O
BIRZAVZ, N, 8 1 ETAVT-YERALBDOTHS.
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2-2-3. METIF_UBRIE

BHMAMZ IR ERAICERERL T, -80° CTHRIFLU MEIRIF U EFSRREBE RS REIREE

(highly-sensitive enzyme-linked immunosorbent assay; ELISA) ZHAW\TIZA3IvY-J-RL
—23> (BR) [CTREL. BERFAR (Limit of detection; LOL) (¥ 0.12 ng/mL T. LOD X
TOAKE., FED 0.06 ng/mL ZKALE. MBIF_UMEOKRELSFREE (L Receiver
operating characteristic(ROC)#h#REEMTZ VT, IEEREIT IR SRR (T D aiE RNy hA
MEZRTEU . SHICFEEMEEIFHSZ ENEIEITIRZ 73 1 DTz8h(C ROC BHERORAMELHFEEZD
DRZfEMTU. 0.21 ng/mL ZhyhAEEUTZ. 0.21 ng/mL BT ZIEEEENS. 0.21 ng/mL X
T ZEEEITIRE Ul (Sasaki et al., 2011),

2-2-4. 7IMLRIE

ARSINENEEUEREEEEDORYIICLD, EEERNSHE REZE(CEritaniiEik
Z7I M LAIEICAWE, TERSBERI B A RIS EECBVWTTI 10%KE Ttz SGA LLTE
EUIL, 8 1 ET(E, RELOEBVVZRET I 3I2ICiER 37 BRECBREL term-SGA Z RV
AT TIIEHABICHIT D, RN HAERBRECS VT AL 10%KRiETHD SGA (CEBUT,
SGA ORHI(C(F. BANERZSHEREZESMER UL, MR, BE3ROLERENIIE -FER. 7
RaiBAEA (CH A4k EE % 5T o 2R #E# FH L \fz (Itabashi K, 2010; Itabashi et al., 2014)

2-2-5. HETRRMFEE

BERXABRENS. BRBLURIROVII - NFOFERT (<35, = 35 &)  BHROEIRATO
BMI (<18.5, >18.5 kg/m?). B#HIURBOEEFEOEE, BH0OY X MERZBIBOEE,
YEIRFIEADIR IR DRENIEDN B . HIRFIFADERES SUSRONBA B BOHEH#, SEIOIHIRICEET
DATEHBNEROZZOEE, BB JUSHORIEFRE (<9, 9< F) BIUHFELEUR (<300,
> 300 HA)ZZHEVTRAV. 1EAEZ (B)  BERE (g) OFHUREREEZRDIC, iR
DHEBRELHFFEINE . MHROFHEICOVWTH, ZHRBZ LD, MEUHSIRFIRILE SGA IO
NERELTHRET I DMIRDFFE(COV T, SGA Z— i LARAZET IV (ZIED TR, UIBE0> ) T
RR zZ3kebfz (p <0.10) -

HSRBENER(EIFFRAZLEL. ROBBEES SO FFINSRELU . HERENE S
N SGA (C5 X252 E% BN I 2ERZIRFT I DI, LD BUBED LD MZIToIZ(VME, 2011;
£, 2007; 2MH, 1998). IENERIC(E. SGA LORENRHSNE (p <0.10) MFROFH=A
Wz HOBUBED TR, OENEBRBOREFRZIRIZIARE T D01, QENERBOREFZIR
FEUROZ@OORHZEERUE (p <0.05) . OENMEXFEORMRZIRIZEARTE I DB TE.
HERBBENESENSENER., FENERNS SGA NIEUZKENDFZREZENIEOE. (A FEN
E=N'SGA (5 X 27 Z0RIEZIR (Indirect effect)z3k&bIz(Hayes, 2013), $tl3 T. QFENERH
BIDRIRZRHZ D TIE. 56 1 ED DAG 28E ([HEN BRI (CERGREAEEL TRENZENUR. 8]
BIZECIIREIR e 2DFTETEZEMUN . Figure NSEEIZBUI. ETIIVESE(. h1 _F(BE.
Goodness of fit index (GFI) . Adjusted goodness of fit index (AGFI) .
Comparative fit index (CFI) &0 Root mean square error of approxi— mation

(RMSEA) (CTEHMELTz, #sT##ATY I ML IMP Clinical 5 statistical software (SAS Institute

Inc., NC, USA). Amos22 (IBM. SPSS, NC, USA)zHRL\Z,
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ENBERERDZSMBROFFHCOVTIE, BEORAMEN GOz, RANBEDORZEZ&R/INIT DI,
PLS EFEDHzAWVEZERNETTFANEZ RO, T FRNEZSHIT I T, HEHRFTZITU\
ZOFERERT - THMRUIRERELER U,

2-2-6. fRIEHIECE

ARITONIVIALBERFRFIREFMIEL-E (March 31, 2003). ILEBEXFIRIEEE
BIFAREBE > Y—(reference no.14, March 22, 2012). ILiBEXFEARZ AR ERIFZIATR
fRIBEZES (reference no.15-70, September 15, 2015) OBIREERERICTERZZ (I &N
RTINS OFEE0IERCAI D TERMUZ, INTOMFCSHILIIEREILEERIT(CSIT S
FllC. TATICEAT 35HBAZ =}, ATRICESINT 2RRE 2L AL,
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2-3. &R

Tablell H&U 12 [CHREBOLFEMBORFEZRUL . TERBEEOFT (G 39.2 (SD: 1.5)
BETH., FHIHA/RE(F 3039.0 (SD: 411.2) g THol, FEFTISRELZ, 18,059 HFOHEEDSS,
SGA (3 1208 4 (7.0%) &RENz. BIRIEEMAD 50.5% (n = 8,785)TéHofc. FIAEDR(
2K0 6,637 (38.2%) THolc,

Tablel1l. Infants' characteristics ( n=14,593)
N (%) or Mean + SD

Birth weight (g) 3039.9 = 413.1
Gestational age (day) 274.2 £ 10.5
Infant sex
male 7340 ( 50.3 )
female 7253 ( 49.7 )
Parity
primipara 5417 ( 37.1 )
multipara 7961 ( 54.6 )
missing 1215 ( 83 )
Small for gestational age
no 13582 ( 93.1 )

yes 1011 ( 6.9 )
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Table12. Parental characteristics ( n=14,593)

N (%) or Mean + SD

N (%) or Mean + SD

Maternal characteristics
Age at entry (years old)

<35 11506
235 3085
missing 2

Body mass index (kg/m?)

<185 2471

>18.5 11932

missing 190
Cotinine level in 3rd trimester

never (<0.22 ng/ml) 5028

passive smoking 5546
(0.22-11.49 ng/ml)

active smoking 1821
(>11.49 ng/ml)

missing 2198
Drinking habit

no 12789

yes 1730

missing 74
Previous medical history

no 8182

yes 6351

missing 60
Regular use of any medicine

no 12952

yes 1566

missing 75
Regular use of any supplement

no 9805

yes 4731

missing 57
Using ART

no 13918

yes 633

missing 42

(
(
(

78.8
21.1
0.0

16.9
81.8
13

345
38.0

12.5

15.1

87.6
11.9
0.5

56.1
43.5
04

88.8
10.7
0.5

67.2
324
04

954
43
0.3

)
)
)

Paternal characteristics
Age at entry (years old)

<35 9820 (

>35 4638 (

missing 135 (
Smoking habit

no 4305  (

yes 8538 (

missing 12843  (
Drinking habit

no 3983 (

yes 10497 | (

missing 113 (

previous medical history

no 9610 (
yes 4963  (
missing 20 | (

Socio economic status
Maternal education level (years)

<9 712 | (
>10 13881  (
Paternal education level (years)
<9 1105 | (
>10 13488 (
Household Income (million yen)
<3.0 3319 (
>30 11274 (

67.3
31.8
0.9

29.5
585
88.0

27.3
719

0.8

65.9

340
0.1

4.9

95.1

7.6
92.4

22.7
77.3

ART: Assisted Reproductive Technology,

SD: Standerd diviation
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Tablel13 [CHEFROFFHHCMIRDFE - HHFINEDBIRE 1 —RAREDTERE R T . BEROS R
(35 m&kim vs 35 Ll L)  B#OEIRRT BMI (<18.5 vs >18.5) .| {EIREHAMMPIF B
(GEEMEL A, vs ZFENELEL A vs BEENELELA)L) | IHRIEIOECESIE (B vs ) | TRV

HIOHTUXO MEEREE (B vs ) | Al ERORZ (B vs ) O (35 ki
vs 35 L) | IHIRFIEADSROEUERE (B vsH) | HIRFIEIDIGROREZIE (B vs &)

TEIMROFE (<9F vs >9%F) BLURHOFRE (<9 F vs >9F) ODMICHRRENRDS
nr.
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Table13. Parental characteristics stratified by parental education level, occupation and household income

(n=14,593)

total maternal education level paternal education level household income
N (%) or Mean * SD <9 years >9 years p-value <9 years >9 years p-value <3 million yen >3 million yen p-value
Maternal characteristics
Age at entry (years old)
<35 11506 ( 78.8 631 ( 55 ) 10875 ( 945 ) <0.01 963 ( 84 ) 10543 ( 91.6 <0.01 2918 254 ) 8588 ( 746 ) <0.01
235 3085 (211 81 ( 26 ) 3004 ( 974 ) 142 ( 46 ) 2943 ( 95.4 401 13.0 ) 2684 ( 87.0 )
Body mass index (kg/m?)
<185 2471 (169 139 ( 56 ) 2332 ( 944 ) 0.03 207 ( 84 ) 2264 ( 91.6 0.09 577 234 ) 1894 ( 76.6 ) <0.01
218.5 11932 (818 550 ( 4.6 ) 11382 (954 ) 881 ( 74 ) 11051  ( 92.6 2683 225 ) 9249 ( 7715 )
Cotinine level in 3rd trimester
never (<0.22 ng/ml) 5028 (345 91 ( 1.8 ) 4937 ( 982 ) <0.01 137 ( 27 ) 4891 ( 97.3 <0.01 849 169 ) 4179 ( 8.1 ) <0.01
passive smoking
5546 (380 239 ( 43 ) 5307 ( 957 ) 442 ( 80 ) 5104 ( 920 1418 256 ) 4128 ( 744 )
(0.22-11.49 ng/ml)
Active smoking
1821 (125 264 ( 145 ) 1557 ( 855 ) 351 ( 193 ) 1470 ( 807 574 315 ) 1247 ( 685 )
(>11.49 ng/ml)
Drinking at 1st trimester
no 12789 (876 564 ( 44 ) 12225 (956 ) <0.01 915 ( 72 ) 11874 ( 92.8 <0.01 2937 230 ) 9852 ( 77.0 ) 0.04
yes 1730 (119 140 ( 81 ) 1590 ( 919 ) 185 ( 107 ) 1545 ( 89.3 359 208 ) 1371 ( 792 )
Previous medical history
no 8182 (  56.1 416 ( 51 ) 7766 (949 ) 0.19 639 ( 78 ) 7543 ( 922 0.27 1965 240 ) 6217 ( 76.0 ) <0.01
yes 6351 (435 293 ( 46 ) 6058 (954 ) 465  ( 73 ) 5886  ( 927 1332 21.0 ) 5019 ( 790 )
Regular use of any medicine
no 12952 ( 888 630 ( 49 ) 12322 (1 951 ) 0.84 981 76 ) 11971 ( 92.4 0.83 2974 230 ) 9978 ( 77.0 ) 0.01
yes 1566 (107 78 ( 50 ) 1488 (950 ) 121 ( 77 ) 1445 ( 92.3 317 202 ) 1249 ( 798 )
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Table13. (Continue)

total maternal education level paternal education level household income
N (%) or Mean * SD <9 years >9 years p-value <9 years >9 years p-value <3 million yen >3 million yen p-value
Regular use of any supplement
no 9805 ( 672 ) 545 ( 56 ) 9260 ( 944 <0.01 880 9.0 ) 8925 91.0 <0.01 2419 24.7 ) 7386 (753 <0.01
yes 4731 (1 324 ) 164 ( 35 ) 4567 ( 96.5 223 4.7 ) 4508 95.3 878 186 ) 3853 ( 814
Using ART
no 13918 ( 954 ) 693 ( 50 ) 13225 ( 95.0 <0.01 1085 78 ) 12833 92.2 <0.01 3247 233 ) 10671 ( 76.7 <0.01
yes 633 (43 ) 14 ( 22 ) 619 ( 97.8 17 27 ) 616 97.3 63 100 ) 570 ( 90.0
Paternal characteristics
Age at entry (years old)
<35 9820 ( 673 ) 505 ( 51 ) 9315 (949 <0.01 798 81 ) 9022 91.9 <0.01 2661 271 ) 7159 (729 <0.01
>35 4638 ( 318 ) 185 ( 4.0 ) 4453 ( 96.0 288 62 ) 4350 93.8 615 133 ) 4023 ( 86.7
Active smoking at 1st trimester
no 4305 (295 ) 104 ( 24 ) 4201 ( 97.6 <0.01 87 20 ) 4218 98.0 <0.01 795 185 ) 3510 ( 815 <0.01
yes 8538 (585 ) 532 ( 62 ) 8006 ( 93.8 928 109 ) 7610 89.1 2203 25.8 ) 6335 (742
Drinking habit
no 3983 (273 ) 230 ( 58 ) 3753 (942 <0.01 323 81 ) 3660 91.9 0.13 1100 276 ) 2883 ( 724 <0.01
yes 10497 (719 ) 474 ( 45 ) 10023 (955 773 74 ) 9724 92.6 2186 208 ) 8311 (792
previous medical history
no 9610 ( 659 ) 497 ( 52 ) 9113 (948 0.02 759 79 ) 8851 92.1 0.04 2228 232 ) 7382 ( 76.8 0.07
yes 4963 (340 ) 214 ( 43 ) 4749 ( 95.7 346 70 ) 4617 93.0 1085 219 ) 3878 ( 78.1

ART: Assisted Reproductive Technology,
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Table13 ([CE—RAEERAZET )L TROICMIRDEFEICLSD SGA D RR (CTRUZ. SGA @ RR (& BMI
h'<18.5 (<18.5 vs 218.5) | HIREHAMAAIF _ABNREBIEUEL AL (FEEYEL AL vs BEED
BYELAI) IERFHEAOERNERIE (B vs ) | IHRIBIOERRERZE (B vs ) | IERY)
HADGTUXD MEEEIE (B vs ) THERICEN,

55



Table 13. Relative risks of small for gestational age for parental factors ( n=14,593)

SGA Crude
N % RRs 95%ClI p-value
1011 6.9

Maternal characteristics
Age at entry (years old)

<35 796 6.9 reference

>35 215 7.0 1.01 087 116 092
Body mass index (kg/m?)

<185 269 10.9 1.79 1.57 2.05 <0.01

218.5 724 6.1 reference
Cotinine level in 3rd trimester

never (<0.22 ng/ml) 297 59 reference

passive smoking (0.22-11.49 ng/ml) 358 6.5 1.09 094 127 0.24

active smoking(>11.49 ng/ml) 184 10.1 1.71 143 2.04 <0.01
Drinking at 1st trimester

no 832 6.5 reference

yes 170 9.8 1.51 1.29 1.77 <0.01
Previous medical history

no 567 6.9 reference

yes 440 6.9 1.00 089 113 1.00
Regular use of any medicine

no 873 6.7 reference

yes 132 8.4 1.25 1.05 1.49 0.02
Regular use of any supplement

no 653 6.7 reference

yes 354 7.5 112 099 127 0.07
Using ART

no 966 6.9 reference

yes 44 7.0 1.00 075 134 0.99
Paternal characteristics
Age at entry (years old)

<35 681 6.9 reference

>35 322 6.9 1.00 0.88 1.14 0.99
Active smoking at 1st trimester

no 288 6.7 reference

yes 615 7.2 1.08 094 123 0.28
Drinking habit

never 288 7.2 reference

current drinker 713 6.8 094 082 107 0.36
previous medical history

no 661 6.9 reference

yes 349 7.0 1.02 090 1.16 0.73

ART: assisted reproductive technology. Adjusted by maternal education level
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Table 14.(CRUT. SGA tBEREEDH 2 (p <0.10) | MERORHENS. BIROIFIRAT BMI

(>18.5 to <18.5) . IFYREHEAMPIF=ME (never to passive, passive to active) . IFix
VEAOEUEZIE (no to yes) . IHIRVEAOH TUXS MEEREIE (no to yes) . ITIR¥IEADE AZE
EEEE (no to yes) Z&sl. MIZUENEBEROHEDBIBEDTOFERZ Figure7 (ORI,
SHFFNE RIFEFRBZEEEL . BHOBBRES LU FENNSRELN. MROBEEN> 9
years < 9 years ([CRRBZE. BLUHFEIN'> 3 million yen H5< 3 million £ER2BMET.
HEEULIZS, HAREFNES SMERIIBEOREEL TERZHRIRT 3. MIIUENEROHIE
BISEDFOFER. FFOIEIRRT BMI (>18.5 to <18.5) | {HREHAMPIF - AE GEEMELAIL
vs ZEIEUE| N vs BEBNEMELAL) | IHIRFIEAOEREZE (notoyes) . IHIRFIHEADH TUX ~
EEEE (no to yes) (FENBR(TIROTVDIENDH O, B3 SGA (C5X2RENKERERE,
ZHA(LRT 0.068 DEHFRADITNRAT BMI (>18.5to <18.5) Tholz. HEMIC SGA [C5Z2282EN
REVD(E. BHOITIREEAIF_E (never to passive, passive to active) THhbh. Z=E(Lp%E
BEEULRIERIRE 0.0173 THolz, ChUE 2 TFBICKEL, BHOITIRET BMI0.0061 OHLZ 3 15
THolz. Figure 7.(CRUZETINOESEIBEEENENU T O@ED THholz. —ARICFRNEE ERME
DHA = FAB(F p>0.05 THBTE. GFL AGFI. CFI (£ 0.90 LT 1 (GEVEE. RMSEA (HBEHINE
WEE, ETINEKKGEELTWAIEZRT . ABRITOFER. 1 —5fE=271.178 (<0.01) . GFI=
0.998. AGFI=0.995, CFI=0.941. RMSEA=0.021 THH. hM ZFARTEMBUINIESEEFE AT
oIz,

Maternal 0.019 Income 0.018 Paternal
Education =~ fe=s====== 4 >3to <3 [ Education
>9 to <9 years million yen >9 to <9 years
A
\ 0.407 0.464 /

/

Maternal Maternal Maternal Maternal
cotmltr:ien'lzzirat 3rd Maternal BMI drinking habit regular use of regular u.sg of
t . >18.5 t0 <18.5 at 1st trimester any supplement any medicine

never to passive, no to yes no to yes no to yes

passive to active

— ~= I —— /

0.040 0.068 0036  0.018 0.018

Small for gestational age

Figure7. Relationships between paternal social economic status and SGA in

independent model (n=12,131)
RED _E(CFREN TV EUB(IRE( LRI THD . EIRORENN p<0.05. BHROKRENE p=0.05 OfRZERL TS,
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Table 15. Indirect effect of parental characteristics between socioeconomic
condition and small for gestational age (n =12,131)

indirect
mediatiorial maternal characteristics (M) causal of effect ffect SEC— M M-—SGA
effec

Body mass index (kg/m?) >18.5to <18.5 0.0061 0.090 0.068

L ) . never to passive,
Cotinine level in 3rd trimester ) ] 0.0173 0.432 0.040
passive to active

Drinking at 1st trimester no to yes 0.0027 0.075 0.036
Regular use of any medicine no to yes -0.0033 -0.182 0.018
Regular use of any supplement no to yes -0.0002 -0.011 0.018

Figure 7.0KIFRIC, ENERHEOBMRZEINU . BEATULIERZ Figure8 (R . M ERRIDK
ENE. 28 1 ) DAG 5N Z2E&E (L IEIRFOIF-E (never to passive, passive to active)
HSEHROMEYIRAT BMI (>18.5 to <18.5) A fHIR#EADCECEZE (no to yes) HSEEFROFIR
g1 BMI (>18.5 to <18.5) @ 3 DOREEEZENU.

ZOFRR. HSEFNESOETHSEHOEIRAT BMI (218.5 to <18.5) NOXKEFEERR
BERNZROSNBN O UNU. HSBBENESOEK T MEIRPOIF-fE (never to passive,
passive to active) ZIEHIL. IFIEFDIF_AE (never to passive, passive to active) ZiEHN
HEFERD BMI (>18.5 to <18.5) #iEpratt. B30 BMI (>18.5 to <18.5) ZEAM SGA %=
BECEINEEREVSREE(EIR 2, Figure 8.0FFTIICHIFZBEESEBIREENEN. h1 ZHfE=
110.211 (<0.01) . GFI=0.998. AGFI=0.995. CFI=0.960. RMSEA=0.021 T&HH, h1—
FRIREMELIMNIESE AN TH Ok,
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Maternal 0.011 Income 0.009 Paternal
Education  fe======== 4 >3to<3 pEEELELEE] Education
>9 to <9 years million yen >9 to <9 years
A
"\ 0.413 0.486 /V

/ Lot o R LT
— A Y A hLTT N
Maternal I Maternal Maternal 0.059 Maternal
cotinine level at 3rd 0.032 0.004 . ) .
trimester _ Maternal BMI o] drinking habit regularuseof | regular use of
never to passive - 7| 218.5t0<18.5 at 1sttrimester any supplement | any medicine
passive to active, no to yes no to yes no to yes

—

N~ I ~
0.042 0.071 0033 0018 ... 0.013

Small for gestational age

Figure 8. Relationships between paternal social economic status and SGA

(n=12,131)
SREN_E(CREN TV SHUBHBE( AR THS. RIROREIN p<0.05. BHIROKENE p=0.05 DHERL TS,

2 1 BLERRIC, ZERNETRAEZ O IHIBEDFER% Table16~19 LU Figure9~10
(CRUTz. MR D% R~UIZ Table10 $&U Tablell (& Tablel5 $&U Tablel16 &LEERR]
AE Tz,

Table16 ([CHIFROFFHEMFROFE - HZEO B - HFINEDBHRZ N ZRIREDFERERI -
BOFET (35 AR vs 35 U L)  B3ROMFIRAT BMI (<18.5 vs >18.5) . iHiR#&HAM
hOF=fE (GEBUELANIL vs ZENEUELA vs BEENEYELAL) | IEIRVIBAOEREZIE (B vs
|) | ERIEAOH NS MEEREE (B vs |) | AiEIEROZZ (B vs ) | SSHOFiR

(35 R vs 35 A L) | IHIRFIEADIGROBUERE (B vs ) | HIRVIEADROENES
18 (B vs ) TEHROFEE (<9F vs >9F) BIURHHDZFE (<9 vs >9F) ONIC
BRRBENRHASNIZ,
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Table 16. parental characteristics of participants

(n=14,593)

including missing values

N (%) or Mean + SD

N (%) or Mean + SD

Maternal characteristics
Age at entry (years old)
<35
>35
Body mass index (kg/m?)
<18.5
>18.5
Cotinine level in 3rd trimester
never (<0.22 ng/ml)
passive smoking (0.22-11.49 ng/ml)
active smoking (>11.49 ng/ml)
Drinking habit
no
yes
Previous medical history
no
yes
Regular use of any medicine
no
yes
Regular use of any supplement
no
yes
Using ART
no

yes

11508
3085

12084
2509

5957
6559
2077

12861
1732

8320
6390

13026
1567

9852
4741

13960
633

(
(

(
(

78.9
211

82.8
17.2

40.8
44.9
14.2

88.1
11.9

57.0
438

89.3
10.7

67.5
325

95.7
43

)
)

Paternal characteristics

Age at entry (years old)

<35 9929

235 4664
Smoking habit

no 5120

yes 9473
Drinking habit

no 4001

yes 10592
previous medical history

no 9624

yes 4969

Socio economic status

Maternal education level (years)

<9 712
>10 13881
Paternal education level (years)
<9 1105
>10 13488
Household Income (million yen)
<3.0 3319
> 30 11274

(

(

(

(
(

(
(

68.0
320

35.1
64.9

274
72.6

65.9

34.1

49

95.1

7.6
92.4

22.7
77.3

ART: Assisted Reproductive Technology,
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Table 17. Parental characteristics stratified by parental education level, occupation and household income

(n=14,593)

total paternal education level maternal education level household income
P- P- - - p-
N (%) or Mean * SD <9 years >9 years <9 years >9 years <3 million yen >3 million yen
value value value
Maternal characteristics
Age at entry (years old)
<35 11508 ( 66.1 ) 631 ( 5.5 10877 ( 945 ) <0.01 963 ( 8.4 10545 ( 916 ) <0.01 2918 254 ) 8590 746 ) <0.01
>35 3085 (1 177 ) 81 ( 26 3004 ( 974 ) 142 ( 4.6 2943 ( 954 ) 401 13.0 ) 2684 87.0 )
Body mass index (kg/m?)
<185 2509 ( 694 ) 148 ( 6.0 2361 (9441 0.01 210 ( 8.5 2299 ( 93.0 0.10 590 235 ) 1919 76.5 0.31
2185 12084 (144 ) 564 ( 4.7 11520 ( 953 895 ( 7.5 11189  ( 93.8 2729 226 ) 9355 774
Cotinine level in 3rd trimester
Never
5957 ( 342 ) 119 ( 24 5838 ( 980 ) <0.01 161 ( 3.2 5796 ( 1153 ) <0.01 980 16.5 ) 4977 835 ) <0.01
(<0.22 ng/ml)
Passive smoking
6559 ( 377 ) 303 ( 5.5 6256 ( 954 ) 567 ( 10.2 5992 ( 108.0 ) 1715 26.1 ) 4844 739 )
(0.22-11.49 ng/ml)
Active smoking
2077 (119 ) 290 ( 15.9 1787 ( 86.0 ) 377 ( 207 1700 ( 934 ) 624 300 ) 1453 70.0 )
(>11.49 ng/ml)
Drinking at 1st trimester
no 12861 ( 739 ) 570 ( 45 12291 ( 956 ) <0.01 920 ( 7.2 11941 ( 934 ) <0.01 2960 23.0 ) 9901 770 ) 0.03
yes 1732 (99 ) 142 ( 8.2 1590 ( 918 ) 185 (107 1547 ( 894 ) 359 20.7 ) 1373 793 )
Previous medical history
no 8320 ( 478 ) 416 (541 7904 ( 950 ) 0.22 639 ( 7.8 7681  ( 939 ) 0.26 1975 23.7 ) 6345 763 ) <0.01
yes 6390 ( 367 ) 296 (47 6094 ( 954 ) 466 ( 7.3 5924 ( 933 ) 1344 210 ) 5046 79.0 )
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Table 17. (Continue)

total paternal education level maternal education level household income
P- P- - - P-
N (%) or Mean * SD <9 years >9 years <9 years >9 years <3 million yen >3 million yen
value value value
Regular use of any medicine
no 13026 ( 748 ) 633 ( 49 ) 12393 ( 951 ) 075 983 ( 76 ) 12043 ( 930 ) 074 3001 ( 23.0 ) 10025 ( 770 ) 0.01
yes 1567 (9.0 ) 79 ( 50 ) 1488  ( 950 ) 122 ( 78 ) 1445 ( 923 ) 318 ( 203 ) 1249 ( 797 )

Regular use of any supplement

no 9852 ( 566 ) 548 ( 5.6 ) 9304 ( 944 ) <0.01 882 ( 9.0 ) 8970 ( 915 ) <0.01 2440 ( 248 ) 7412 (752 ) <0.01
yes 4741 (272 ) 164 ( 35 ) 4577 ( 965 ) 223 ( 4.7 ) 4518 ( 955 ) 879 ( 185 ) 3862 ( 815 )

Using ART
no 13960 ( 802 ) 698 ( 50 ) 13262 ( 950 ) <0.01 1088 ( 78 ) 12872 ( 925 ) <001 3256 ( 233 ) 10704 ( 767 ) <0.01
yes 633 ( 36 ) 14 ( 22 ) 619 ( 97.8 ) 17 ( 2.7 ) 616 ( 97.3 ) 63 ( 10.0 ) 570 ( 90.0 )

Paternal characteristics
Age at entry (years old)
<35 9929 ( 570 ) 526 ( 5.4 ) 9403 ( 947 ) <0.01 814 ( 83 ) 9115 ( 928 ) <0.01 2700 ( 272 ) 7229 ( 728 ) <0.01
>35 4664 ( 268 ) 186 ( 4.0 ) 4478 (  96.0 ) 291 ( 6.3 ) 4373 ( 943 ) 619 ( 133 ) 4045 ( 86.7 )
Active smoking at 1st trimester
no 5120 ( 294 ) 113 ( 26 ) 5007 ( 978 ) <0.01 922 ( 2.1 ) 5028 ( 116.8 ) <0.01 918 ( 179 ) 4202 ( 821 ) <0.01
yes 9473 ( 544 ) 599 ( 7.0 ) 8874 ( 93.7 ) 1013 ( 119 ) 8460 ( 99.1 ) 2401 ( 253 ) 7072 ( 747 )
Drinking habit
no 4001 ( 23.0 ) 230 ( 58 ) 3771 ( 943 ) <0.01 323 ( 81 ) 3678 ( 923 ) 0.3 1107 ( 27.7 ) 2894 ( 723 ) <0.01
yes 10592 ( 608 ) 482 ( 46 ) 10110 ( 954 ) 782 ( 74 ) 9810 ( 935 ) 2212 ( 209 ) 8380 ( 791 )
previous medical history
no 9624 ( 553 ) 498 ( 5.2 ) 9126 ( 948 ) 0.02 759 ( 79 ) 8865 ( 922 ) 0.04 2232 (1 232 ) 7392 ( 768 ) 0.07
yes 4969 ( 285 ) 214 ( 43 ) 4755 (957 ) 346 ( 70 ) 4623 ( 93.1 ) 1087 (219 ) 3882 ( 781 )

ART: Assisted Reproductive Technology,
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Table18. Relative risks of small for gestational age for parental factors ( n=14,593)

SGA Crude
N % RRs 95%ClI p-value
1011 6.9

Maternal characteristics
Age at entry (years old)

<35 796 6.8 reference

>35 215 6.7 1.01 087 1.17 0.92
Body mass index (kg/m?)

<18.5 276 109 1.81 1.59 2.06 <0.01

218.5 735 59 reference
Cotinine level in 3rd trimester

never (<0.22 ng/ml) 360 5.9 reference

passive smoking (0.22-11.49 ng/ml) 433 6.5 1.09 095 125 0.20

active smoking (>11.49 ng/ml) 218 102 1.74 1.48 2.04 <0.01
Drinking at 1st trimester

no 841 64 reference

yes 170 9.6 1.50 1.28 1.76 <0.01
Previous medical history

no 568 6.8 reference

yes 443 6.7 1.00 089 1.13 0.98
Regular use of any medicine

no 879 6.6 reference

yes 132 84 1.25 1.05 1.49 0.02
Regular use of any supplement

no 656 6.5 reference

yes 355 74 1.12 099 1.27 0.07
Using ART

no 967 6.6 reference

yes 44 120 1.00 075 134 0.98
Paternal characteristics
Age at entry (years old)

<35 688 6.9 reference

>35 323 6.9 1.00 088 1.14 0.99
Active smoking at 1st trimester

no 331 65 reference

yes 680 7.2 111 098 126 0.10
Drinking habit

never 289 7.2 reference

current drinker 722 6.8 094 083 1.08 0.39
previous medical history

no 662 6.9 reference

yes 349 70 1.02 090 1.16 0.74

ART: assisted reproductive technology. Adjusted by maternal education level
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_—

Maternal
Education
>9 to <9 years

0.434

0.041
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Figure 9. Relationships between paternal social economic status and SGA in

independent model with imputation data

(n=14593)
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Table 19. Indirect effect of parental characteristics between socioeconomic

condition and small for gestational age (n = 14,593)

indirect
mediatiorial maternal characteristics (M) causal of effect ffect SEC—M M—SGA
effec
Body mass index (kg/m?) >18.5to <18.5 0.0029 0.041 0.071
L ) . never to passive,
Cotinine level in 3rd trimester ) . 0.0182 0434 0.042
passive to active
Drinking at 1st trimester no to yes 0.0025 0.075 0.033
Regular use of any medicine no to yes -0.0033 -0.184 0.018
Regular use of any supplement no to yes -0.0001 -0.008 0.013
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2-4, BEE

2 1 BEEBRICHOTERRBSBS JOHAERE L. BAORAD A OBIRETETORERE LB RER
fETHofz(Michikawa et al., 2015; Hanaoka et al., 2017; AR EEABFEHERTRS,
2016), BN E =N SGA [CEX 22 EZEN I 2MMRDFEZIASNCT 222 B EUTLAHR
R T HSRFNE REIFEZHEL . MROBBEESLSCHFEFINNSHELLD . mROBE
FEN'> 9 years 5< 9 years (CRBZE BLUTHFEUNN'> 3 million yen M5< 3 million £33
[ET. HEELULRD. HRRBBFNESMERIRKRE VT, ER2HIRI 2. B SGA ((5X55E
NRERER (S, ZE(LRT 0.068 DEFHRDITIRAT BMI (>18.5 to <18.5) Téolz. Bi& SGA (C
S22 8NARERERE. BHROEIRET BMI Téholt. BHIEMIC SGA [C5X 282N AEV\DI(E.
FHOTIREEAOF—E (never to passive, passive to active) Thb. {ZEE(LREIEE LU RIES
(3 0.0173 THolz. Nl 2 FE(CKEV BFHOIEIRAT BMI0.0061 OB LZ 3 & THol,.

Maternal BMI #¥<18.5kg/m? T3 (S term-SGA DURY%E EIFBTECDOV TR, S TICE 1 =
TIRRTZED THD. LEDBBEDFICEV T, OENERBOBHRNMEIL THhILREUIZEICE.
HERBENESENSENER., FENERNS SGA AOFZEOME S CTERREGRNRDSN. £,
BROITIRAT BMI £'<18.5kg/m? TH3IL(d term-SGA DURVEBREIC_ EFEER(RR =1.79;
95% CI, 1.57-2.05) (Table3) .51, BROFEFENPERIEZEDIZE(F 5.6%. DR
RPENERIEZ DB AL 8.4%. tHEAEINN 300 HAKREOEET BMI H'<18.5kg/m? DR
1 23.4%LBRICBIGNEN O, COZENSE, BMI hi<18.5kg/m? THAILABL THARHNE
SN SCGA ((EZ28ERBENLTVSEEZBNS, Van Den Berg SICEAMATRETINALANER 1 &
BIOFEEDRRERTHD ., AATTD SGA LE7IMANERZH . BHOBBERELOREZIENTITIER
HEIRTPORFROEUE, HLCTIREORERD BMI E2>TVBRIE—EUTHD. BUEEEZRZEN
T&fZ (Van Den Berg et al., 2013)

—7 . QENZERBOBFRZBEULDITE. HSEFIRTINS BMI (CFBEEREMRNEEHS
nwhofc. UhL. HEBBFRROE T HIEIRFPOIF=fE (never to passive, passive to
active) ZIBHIL. EIRFOIF-ME (never to passive, passive to active) DIENINEFRD
BMI (>18.5 to <18.5) #z@A&t. B30 BMI (>18.5 to <18.5) ZE SGA zBR(E
DIEEZEVWSIRIE (ST oIz, ERDITIREHIIF —ABEHSBBIRIN SGA ((EX2FEDENE
REBOTHD, HRFFIROBIEIRN SGA [C5X2FENKENL. B 1 ETHHOERERE
RHENSIS. IHIRFEAEEIRIROT —FZERU TV, term-SGA E(FBERBBIEERHSNZN
2z AFHFR TIIBIREHR IR MU BRI NSRBI e AF Z 2 ABZEAL. SGA LOBERBEMRNTZREHS
Nic. FATHRFE T IR OIEFEOEUEN AR R DTERIBHS LU EREZRA SR 2 oI se 4N tE
FEESNTHD, AAFFERE—EUZ(Diana Rodriguez-Thompson, 2017).

BTUXY MEE(E. FHEMR THRBFIRROZEN SGA 2S5 LVFERIT, HEFFIK
TOARFIRATE HTUAD MIBELTHS T SGA DURINEFEDERDEZFRU T UNUE
BRICIE. BTUAS M2BEL TLD AN, SGA (CRBVRINEN I, 88 1 BEOYTUAD MEERL T
WSEHROSFEEL T, 35 M L. BHEENSDS . Ll EREe = oI EIEN SN . BTUAT K
(. SGA DURINZEVANMEEIL TWBAIEEMENF Vs, FRL(GFEEEDOREEMSSNEE SN
Do

AAFROBH(E, 58 1 BEFRIC, AIMSHAET-R—MAROTIA (RO TVSmE Loss to
follow up H' 5.9%EV\ R THD. —A(C, BIRMESHAEI—R— MAZE T, IEIRNSHET TORER
Z 10%KiE(CHIZ B2 BIRELTVS . AAFE TR ERMNEREEICREND ORERET -5
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WTRIWEDEZITOM. F. DL TIBIROBHE 2R IRDEEPESMXEFOIEHE T, HER(CHID
SINEFEBENIEF LR OIBIRICOVWTEINEL. 2O, BiE(ICLD/ A TADFE%/\2{TD
ZENTETVREEZBNS,

AIAFRORFSTAT D 3 2 THD. £ AAFT T ST REDIZIRT. HHFHENRNZ TR
I 3IHICAVE. MEROBBRELMHERDOT I RIBINGIEDERR . 55 1 ETE. HHEELI
DT —=AICE. 17.9%DRIENofecezi/REL TS (Tamura et al., 2018)., MFRDOBBEFELHF
FUNDEIRIFEHXETERMUEL. IRIRABRZCTEDSN . BEXBBZEDRYD. RIEH GO
1BERIE. SINBEBOTT7LAZRICEDRARN. £, TANS—(CREADIBRICOVTSINENIERH
(CEIZEB ST RIEEENE BN B . KIBHTIH AR TONET I M AICE 2% B (F I RO
DENERZELRVN, 5L, EROBBERELEFFENOIRMEV AN BRI (CIFHRz RIESE TV
B AL ERFRENGEUS(Streiner et al., 2016; Hulley et al., 2014), f#IRERN . B&E
IS SAREFBERDOITVANBRIMIC., RorcH> U RN, HERBEERN SGA [C5X535E%
WB/NGHEL TV RIEEMEN DD, COREEREL T, MEREFFIRI ZENNETHD.

RICETINOBEEECOVWTTHD. ETIESERBIECIE. h4 ZF{B. GFI. AGFI. CFI $&U
RMSEA (CTEHifiLz(Amorim et al., 2010). D35, hf ZFBLESEFH I Tholc. h1 ZFfE
MEWCEE. ETIILOFRIANEEDEL TLVD, HAFFNE SN SGATRE I DEIGMENECEOT,
ESEEIMCROIEE ZPND . Flo. AAR TERDBABEDZEMI B(CHIo T YO TIPAX
MENTeCEbFELTVBEEZBNSB(Wolf et al., 2013). U U. D BUESEDR(CHITSZ. EFIL
DEESE (IEEDIBIENSBENEHI T D ENKDESNTOBD(IME, 2011). h1 ZFBEUSDIE
SOBESE (C(ERIBNRN s, FERADFZERFDRVEE XS,

RAZ(C, AR TRNESNBHOLBREN, SHEBRREBO>TVSEEEMN DS SEIDIRE T, miR
OFFHIIBERIR TEHSNBIBIRICPRESNT ., 2D, FEE. VLBW LU term-SGA (CRZE
SX2MHROBERZIRTE I DRI, BIERSNBIOLBRICL 278 ZHR TETR™ROFRENEITLR
WZENEZSN. CNESEROIRETZRETHD.
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]

BARCHIIZERRBES SJCBEFREDOVRIEREL TO. BB LUSROIFEZIASNCT D%
BfEUARIATR TE, 8 1 BT, FRIBHESLSHAEREDR T 0ISERELTERE. very low birth
weight (VLBW) BLUIEHAE SGA (term-SGA) (CR(FImROF = HmUIz. DDWTE2E
T, % 1 ETMHOFEE SGA LOBMRNRSNIZCENS ., HARREN SGA [CREEZIENTU TSR
OFFEICDOVT, ZORBIEERESEARFT LT,

ZOFER. 8 1 BT RS JPSGROLERF#SN 35 mk L THAELIHIRDZ6H(CHTBEHH
BEEZZ D EERES LU VLBW OURIZESEUIN, term-SGA ([COWTIHIHIRIHEADEREZ 18
W2 LFNRIZ2BL. BB LURBOREEBENKRFERZRE L THALFNRIZE U, e,
BROITIRRID BMI /'<18.5 kg/m” ThBIL(d. FEEE term-SGA Of DU V%= Uz, MIZ T,
REERANROSNIIHRAT BMI EERORIEFERENEED RR (CRIFTHEZBRIDUIER.
BHOSERZENRZREZZDOBET. & BMI (<18.5 kg/m?) OURINELRBTENBASHCED
Iz

5 2 BT HERENESESEFRAZEEL. ROBERES LB EINSRELLN, I
YUENEROHEDEREEDTORER . SH0EIRET BMI (<18.5 vs >18.5) . {EiRZHAM
hOF = AE (FEEUELAN vs SENUELA vs BEENEYELAL) | IERVIBIOERNEZIE (B vs
m) | HREAOY TUXS MEEREIE (B vs ) (JENERICRO TVWSIEN Doz, B SGA (I
B2 358N KERERG. ZHE(LBT 0.068 DEFDITIRAT BMI (>18.5t0 <18.5) T¥Hofz. B
1% SGA (C5Z2ENKERER . BHROEYIRAT BMI Téholz, EHERC SGA (L5 X252 ENKE
VDS, BFROITIREEADF M (never to passive, passive to active) T, =L REIEE
UlefE#ERh R (% 0.0173 Throlfz, Ihid 2 TFEICKEL, BEROIFEIRET BMI0.0061 OHLZ 3 {ETH
of,

AR (EFIEE AT —R— MAFTELU TERMUR. IR OBV U 7 IEDRZEN RO VH
RTHA N TVBRTENTLS, HiWT 2 =B SHIE 37 HFrO—#EDIUZy I K ERRS
SOERIEREREICRVTUIIL - ENTV2, EEEREEEECIBEULERND 40%%EH8H3(Kishi
et al., 2017). AAFHERFILBESARDEIRZRILTETHD. AAFRDERE—HAL TEIEEX
BN3, e, AAR TIEEERFETO Loss-to follow up H''5.9%T. BEE(CLD/ 1 7 ADZE(F/N\E
WEWR D, RIS ICRRMX EN BB (SRR OIBIRMEIT DL BEULRE. VLBW LU
term-SGA I RNSERER TE1<RD, 3DBI(C. ZLEEMCHBNT. DAGET I ZEHFLIZ. DAGE
FIVCEDAIATT TAEEUZRE. VLBW HLU term-SGA EMmFRDIFHEDRBGRERI UNTER. €
LT IBEROFEZ LD, FABRBRNSRBZELTRIZZERRES LUEZER FOF
EEWSULFRZITICENTETLS,

AIRAFR T BRICHFIERBES SCBEREOHIFIOURIEREL T, EIREHIEUID
BB LURFDIFENRRDEN . BASNIRIZ. BESLY VLBW Tl BB LU ER
Fi#ph 35 MU LTHICEE. SEFIROES(CATERBERZZ (e MIRV% LT, £,
term-SGA ([LOVWTIFOUAHIRFIEADERA B BN G EFURAINN G — AT BERBLUR
BORIREENR PR THBTLGURIER UL, BEROIEIRRTO BMI /< 18.5 kg/m? TH3
CUIFREEL term-SGA O DURY%EECT BTENBASMIATZ, COEBMI (<18.5 kg/m?) HY)
A% LI EEE. CNUEBARMFOIFE THo. 8 2 BT BN ESNBLIDLCLD
SGA N\DFZE(. BHFROMEIRAT BMI MR T . (FIRZHEADZENRLE, REBINLIE, [TIRVIEAOECE BB
ZIENNEEH B EZBENEREL TWBIENBASHMIRDIZ. CNESDERFTTHSIESNIAERNS . mFRO4F
BUCEDETRE - VLBW -term-SGA 2 F /59 2B ENRENT, Ffe. BEL term-SGA OFFHD
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HICH, FERRTS JUMEIRTIIE BMI (<18.5 kg/m?) THIZE(E. HEICESERRFTEWSA
RELDBENUBREEZAND, £, HSBRFERNARFTHIEICLOT SGA BB, I
IROEEE) - ST RRS T L. TWIEEFED BMI TH3aIE TR TE3aIAENREN.,
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KA GEDB(CHID . ZLOFBICTHRNZIREXUR. T DEDREHOBERLET

[RIBEFEEDOMRERCBIT2ILBIEBAY7 1(The Hokkaido Study on Environment and
Children’s Health: Malformation, Development and Allergy)l(CE&mMEnTu\?
BEEAEBREA . BFEAECRSZRU LITEFT, WBEAIT1ZEITIBCHIOTIHAVEIEE
FUR.2ETOREROERM -BEDA L CRRBFLET . B HEEAE. LTOEDTT,
LR SR, SEERARIVUIYY, MULE M. 1B I ERKEMERB. 1877+,
ERRCEE - ERARIIIIV) mBEELERR. AEIEBBEIYIZT1IUZY) EFHREWRT.
wLiamk. FLERERE. IERAR+FRb, ERLT—R9UZv), BERILIRRE,
R+ mbe, i85 SRk, B2Rhk, RERKbk. QZFERE. AmEERE AR
/NEREYREE . ALIRERIKZMER . ALIRE LR, ALIREMN =mB. IZALmRwET. iz
ThHIFS SR, hIZEEERP. mIZ#HARR. BaERE AR, THEZEEES K.
FR{CWb. XMEKRET. B8R, PIREB IR, PR, BE ISR,
B e Wb, BHEEREEPHEPb. HEEP IR, (FLEEIVZY). BBIESLIRERIIE AR
tBEXRFRb (BFREE) .

KIRAFREEITIBCHID, ZARBBTIEE -CHERIREFUL. TIBEHELL T, LWDEEHK,
TERES U TEAtBEARFAFRRERI F B HHIR RARFRELCHLRLLIFET,
FLELTRENSHII TTEE O LEIIE ERE OILBEAF R FRERER Fh 2R /\i&%
FRERECHILZRL LIFET. R ZERCHID. BYIRTY KRNI ZZLTWRWERD
JEBERFARFEFRERFAREIR mRRfEkE. BIEOILBERFAF RERZF
AFEFEUE 15 IESRE(CRSBILEBLHITET.

AT EZITI BIHZDTIEEZIREEU, ILBEAFRIEERMFHAREE 555!
BIEZIR FINFRE. EESIR B T5035%4. FHERM FRMES it REHTFEE.
INRBERE. TAY/\XADAFEE FHERNE =HDeS5eE. ItBEXRFRIERREIFMAREE
T2 H-DRFRE - APYIDERRICEBEEL LIFFT . [RIBEFEOORRICEAIZILBERIT (1D
AMIED - — NEERF T —5Z FAVWCAFZEBISED TWEIZE, CHEEZBDFELR. ILBEAFIRE
REBMFVARBBLOI-BEHE EEANZEE. LBERFARAZREERFIDER
FBRAEFIRACRESERL LITFT,

MRZEDBICHIOTOTEEZVWELE, HCFU UBEREULHIMEEL T, ILBEXRFE
AEGERENFRASERBHRARE (NZRARE) BGREOERCKRESHEECRDEUE.
HEERETBERERMFAFZFEMATRAMTRIEN FTEELLE. BIIKRFEFEHERIT
BRARIAFU SR U —HEHUR BRBERITE. IUBERFAAREERFEEE &)IREFTE.
BNEMARF R EEREEER SHREE. BAERAAREERFEED BRIERMEHGTE.
IEBEARFRZGRERFIARGAHER R S5ARETRE. B)IIERSLE. B ILRBFIRE.
RFFE - FEPEZIUDBMRBEDERR(CHILZRL LIFET,

RAE(C, EARBFICHINEST X« HITEIIEL TNTEER IR - R NSO LDDRESZCTICEELEFET .
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