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Table 1. Birth outcomes observed in the Hokkaido Study on Environment and Children’s Health.
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Singleton birth Twin birth
index of outcome N % N %
[95% Cl] [95% Cl]
Still birth 47/17787 0.26 4/322 1.2
[0.19, 0.35] [0.3, 3.1]
Live birth
Preterm birth 737117740 4.2 234/318 73.6
[3.9, 4.5] [68.4, 78.3]
Modelate preterm birth 684/17740 3.9 224/318 70.4
[3.6, 4.1] [65.1, 75.4]
Very preterm birth 45/17740 0.25 6/318 1.9
[0.19, 0.34] [0.7,4.1]
Extream preterm birth 8/17740 0.05 4/318 1.3
[0.02, 0.09] [0.3, 3.2]
Low birth weight 1359/17725 7.7 250/317 78.9
[7.3,8.1] [74.0, 83.2]
Very low birth weight 49/17725 0.28 15/317 4.7
[0.20, 0.37] [2.7,7.7]
Extream low birth weight 13/17725 0.07 6/317 1.9
[0.04, 0.13] [0.7,4.1]
Macrosomia 185/17725 1.0 0/317 o*
[0.90, 1.2] [0,1.2]
Small for gestational age 683/15921 4.3 35/286 12.2
[4.0, 4.6] [8.7, 16.8]
Term small for gestational age 646/15921 4.1 18/286 6.3
[3.8, 4.4] [3.8, 9.8]
Small for reference fetal weight 743/15921 4.7 63/286 22.0
[4.3, 5.0] [17.4, 27.3]

Note. Still birth is the birth of a dead fetus of 22 completed gestational weeks or above. Preterm birth is defined as the birth after 22 and before 37 completed gestational weeks. Preterm birth is
subdividedinto three degrees of prematurity: moderately preterm (32—-36 completed weeks), very preterm (28-31 completed weeks) and )extremelypreterm (22—-27 completed weeks). Low birth weight,
very low birth weight and extream low birth weight are the birth weight less than 2500g, 1500 and 1000g, respectively. Macrosomia is the birth weight above 4000g. Small-for-gestational-age is the birth
weight less than 10th percentile of the reference birth weight estimated by gestational age, gender and parity. Term small-for-gestational-age is the small-for-gestational-age in the term birth neonates.
Small-for-reference-fetal-weight is the birth weight less than 1.5 standard deviation of the reference ultrasonic-based fetal weight estimated by gestational age, gender and parity. Cl = confidence interval.

*97.5% confidence interval.



€81

BTGB AR E (LEWHE Y R 7 HEES)
SRR E

Table 2. Proportion of live birth children corresponding to index of birth weight according to gestational age in the Hokkaido Study on Environment and
Children’s Health.

Gestational age in full weeks at delivery

Index of birth weight 22-31 32-36 37-41
% % %
n [95% CI] n [95% CI] n [95% CI]
Low birth weight
Singletons  52/53 98.1 315/684 46.1 937/16955 5.5
[89.9, 100] [42.3. 49.9] [5.2, 5.9]
Twins 10/10 100 189/223 84.8 51/84 60.7
[69.2, 100] [79.4, 89.2] [49.5,71.2]
Very low birth weight
Singletons  38/53 71.7 11/684 1.6 0/16955 0
[67.7, 83.2] [0.8.2.9] [0, 0.02]*
Twins  10/10 100 5/223 2.2 0/84 0
[69.2, 100] [0.7,5.2] [0, 4.3}
Extream low birth weight
Singletons  13/53 24.5 0/684 0 0/16955 0
[13.8, 38.3] [0, 0.5)* [0, 0.02*
Twins 6/10 60.0 0/223 0 0/84 0
[26.2, 87.8] [0 1.6} [0, 4.3]*
Small for gestational age
Singletons  7/46 15.2 30/612 4.9 646/15263 4.2
[6.3, 28.9] [3.3.6.9] [3.1, 6.7]
Twins  2/10 20.0 15/197 7.6 18/176 10.2
[2.5, 55.6] [4.3,12.2] [6.2, 15.7]
Small for reference fetal weight
Singletons  5/46 10.9 51/612 8.3 687/15263 4.5
[3.8, 23.6] [6.3, 10.8] [4.2,4.8]
Twins  2/10 20.0 36/197 18.3 25/176 14.2
[2.5, 55.6] [13.1, 24.4] [9.4, 20.3]

Note. Low birth weight, very low birth weight and extream low birth weight are the birth weight less than 2500g, 1500 and 1000g, respectively. Small for gestational age is the birth weight
less than 10 percentile of reference birth weight estimated by gestational age, gender and parity. Small-for-reference-fetal-weight is the birth weight less than 1.5 standard deviation of
reference ultrasonic-based fetal weight estimated by gestational age, gender and parity. Cl = confidence interval. * 97.5% confidence interval.
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Table 3. Fetal growth ratio of live birth neonates according to gestational age in the Hokkaido Study on Environment and Children’s Health.

Gestational age in full weeks at delivery

22-31 32-36 37-41
n mean N mean N mean
[95% Cl] [95% Cl] [95% CI]
Fetal growth ratio calculated using reference birth
weight (%)
Singletons 46 101.4 612 105.4 15263 103.9
[92.1, 110.6] [104.2, 106.6] [103.7, 104.1]
Twins 10 90.4 197 96.9 79 92.5
[75.1, 105.8] [95.2,98.7] [89.9, 95.1]
Fetal growth ratio calculated using reference fetal
weight (%) «
Singletons 46 98.4 612 97.8 15263 99.3
[89.3, 107.5] [96.8, 98.9] [99.2, 99.5]
Twins 10 88.2 197 90.1 79 86.9
[72.8, 103.6] [88.4, 91.7] [84.4, 89.3]

Note. 'Fetal-growth-ratio calculated using reference birth weigh't is the percent of the median birth weight calculated using the reference birth weight estimated by gestational age, gender
and parity. Fetal growth ratio calculated using reference fetal weight is the percent of the median fetal weight using the reference ultrasonic-based fetal weight estimated by gestational
age, gender and parity. Cl = confidence interval.
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DFERZE S, KA LTI, BBEOEK
FREEBRBOBYEE A ZFERE LI
R, BEoOFER, B8O BMI, HERE,
AFERBNEROZZ, SEEE, HEFEI
EORIT, BERBEFREIFED DN,
FEIY L BIRORE & OBFEIZ OV T, B
BOSE, HERE, AEMERDOZZ,
UEEE, B ORKFRE L DR THE
B iz,

BLRE (FEMREES 37 W ART) B L O'SGA
DEELZTT N ALE LT, HERFER

(RN, BfEFERE) & ORI DN T
Cox NY— KoM &21T o> T2 kER, BElOK
KEBNER TH D REICK LT, F%%
THH>BEIOAETINIRIL, BEDOY R
7%116ﬁﬁi;%<ﬁotoﬁﬁ®%

FENER THHRHITK LT, FER
T%élﬁiﬂ%éihﬁ.m X SGA DY A
7 H 1.16 EHEI <&otoﬁm$W
1%, BEB LU SGA LiIdEELRERIX
D LR T,
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JRAE BRI TR & (B Y 2 7 P 5ed3€E)
Sy HRMT R

D. B%

AR, TR LT B AR D
BWeRELS EDBhoT=h, BE (TEf
B 37 WARM CAENTZE) |, EMHRIHE
B H AR R RS DY 10% A0 (Small for
Gestational Age) Tho7oEHIL, HAR
FO, hEO®E LV bR Tz, A4
PRI, U7 — MLV, RS
EORIRS T WREtE N & D,

WoOMERBEE E BB OREERE %
Krascal-Wallis #i7E L7551 Cl, AE2
B IIRE D e o iz, WOTENRIEL &
B4R & % Krascal-Wallis f#827%E L7255
BT, B EL 2212, WoMERBE
FnE < I oTo, UL, AR EIR D
Bz &n, RoERELZEL T5

(Mortensen LH. 2013) &9 Je4TH5E
DFEREFIE LT,

WoHEKE LB O ZE L %
Krascal-Wallis #7E L7265 CTl, FHEED
KL 2B EMEREINFEICKL o
Z LE, BARICERT D RITHIE Ttk
BER (RBLOFEEPEWNZ &) 25, SGA
DAYV AT ZHEICT TS5 ST
% (Fujiwara et al. 2013)#4E & —E L C
Wi, WolHAKEEHEFHIRA L %
Krascal-Wallis B € L 72 #E R T, ILADS
B 2 HAKREPFEICE NS T
Z L, BARIZEBIT A EATHISE Ttk
FER (HEHEFNIENIE) 25, SGA
DALV AT EHEICTT S S TW
% (Fujiwara et al. 2013)#&E & FE L T
VT,

HERBEER ERBEROREE OFEL
A ZHRMRE LTCAER TIE. RER O,
FH o BMI, HERE, AFEMHBIER D
2, BREEIBIZOWTCTHERBERIERD 5
NTRY ., BERBENSEWIZKELTWAZ
EWNTRENT, FDI=, BELHEERE
ER (B OKFRE, HHEFER) & o
P— KU 27 58 Cix, ROERBEE L

DR EIR & OBEERFED b R oM
Bl BER S, Boo BMIL, HEERE.
AEFEAIBIIEENR OS50 BRI EE & PR B K
ELTHWE, SGA L HERFER (B
BLOBNAERE, HAFEND) & DONF—FRY
A7 G HrCiE, RO AR & SR
(K & BIER DN & o T BBl O i, B8 D BMI,
ARABh IR D2 . IEEE 2 A,
ROPER, HPEREL SGA %R Z BRI
BEE T DHTDRT,

HRE (TERGEE DS 37 AT ) B8 L TVSGA
DFEEEZT T ML ELT, HERBFER

(HHFIA, Bf& ) & DREILRIZ DWW T
Cox "Y' — R &1T o Io i R TR
DA FIRENERZETH D Z LITRED
ANP— R Y 27 % 1.16 f% (95CI:1.06 2> 5
1.27) . SGA DN —FU X7 % 1.16 1%

(95CI:1.07 75 1.26) 12 L7z, ZHUEE
WA ORI E L 2 — &R — MR DORER
& — %% L 7= (Fujiwara et al. 2013,
Mortensen LH. 2013),

HRFIIIREE, SGA LOMICHEER
BRI D B0 72, Cox /NP — K4y
HrCid, HBE L EHETO SGA DFRAIZ
DUWNTHEFAEIL & ORI 6117,
BOFKRFEREOLIZHEERBEIGRD b
N Ent, BEORKEROFNRE
EIEHIETO SGA DA DNV THEL &
BLTWDHEEZLIND, Z OREFITECK
DHFTHF3E (Mortensen LH et al. 2013),
B X OH RO EITHZ (Fujiwara et al.
2018)#E & —E L T,

LU, 7ERRES, BE (TEREZEH
37 B Thotmz b l, RoHAR
B, EIREARBHAEREE D 10% K5
(Small for Gestational Age: LA T SGA)
ThHhoTmZ iz oW T, BRORHEE
Krascal-Wallis t&7E, & DV NIV A Z5Fkk
FEEAT o IERER T, HHFENIELS D
ZETERBERE L HAEREEN /M2
S TWEPBRBPEO b ol (E
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BATGBR A RERE (LFWE D X7 H5eE3)
S RREE

1.3 2.), i, HHEFENSENZ & &
BHOERNE N ENRZHKEL TN L
Exzbhd (& 3%k 4), £, HHFFIL
2 bIRVEET 300 FTHELTIZRELT
Wz, ROERBREBSCHARER I EY
B 2 513 ¥ ORFFHRE L, &0 IR
FENOHETH D720, BENHERTE )
ST-RREMENB 2 b D,

INHOHESRBEER L FIROSEIT
HEWIIEELETROMERKELE D
BELTWAILEREZDOND, 5%, BE
BEZBML, &EET Y 7o s
1TV, ERE OB E L fHLT A LEN
H5,

E. &
AARIZBT 2 HERFERIC L 2HA
KE~DHEBELZALNITHIZEEEN
& L7=AWFFE ClE, IIBERCBONTHR
BOBRKFERNGRETH D Z L 2 Kl
LLmL &, FERETHHZ EITREON
P—RU 27 % 1.16 £& (95CI:1.06 75
1.27) , SGA DY —RU X7 % 1.16 f&
(95CI:1.07 725 1.26) IZEL THZ LR
MR I NT=,

F. BfZERE
1.5 CHE
L

2.FRRE :

(1) BFZEREsE, FRRAET, IMEE.
Ml AEEY, EZm, Houman
Goudarzi, E THOA, FTAET, H
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BHOMERFERBIOCI A7 A
2 A )b & ORREIZ DUV T DR,
% 84 [l HAAFEFMRE. WML
fi. 2014.5.25.-5.27.

(2) MATEREZE, FEAET, fEMmZ,
EZm T, BRES, BETH0A, R

AEF, MERRE, FHF, Ro
HAEFE L BRAOHARFERL O
BIEIZ DWW T OEFHFE—LiEE A Z
7 4. % 85 [ElH AR AEFRFMRE.
FRAERILTH. 2015.3.26.-3.28.
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JEAETHBF TR & (LW Y A 7 WFE3E)

IR

# 1. fENRIRE, FE (FERRIRES 37 W) & R ORE & o

N 2eE B BE
(%) weeks ( SD ) pf& N % pfE
24k 18401 388 | ( 153) 847 4.60
BOMR
5 9266 50.4 387 (002) 01+ 446 481 06
ko4 9133 49.6 38.9 ( 0.02) 400 4.38
BHEO Fi
<24 2259 12.3 39.0 ( 0.03) 91 4.03
255, <30 7118 38.7 389 (002) _;o1+ 279 3.92 o4+
30%, <35 5246 28.5 38.8 ( 0.02 ) 248 473
355 3770 20.5 38.5 (1 0.02 ) 228 6.05
BFH OBMI
<185 3002 17.3 38.7 ( 0.03 ) 164 5.46
18.55, <25 12436 71.8 38.8 ( 0.01)) | <0.01* 529 425 <0.01*
25s 1888 10.9 38.7 ( 0.04 ) 97 5.14
i E
ER 6947 46.9 388 (1 001) | o1+ 326 469 -
RER 7863 53.1 38.6 ( 0.03 ) 361 4.59
EIERB AT
5‘:‘:&;3@ 16870 95.8 388 (001) 0o+ 741 439 0 o4s
D 733 4.2 38.5 ( 0.06 ) 61 8.32
BLE B g
BEL e ARV 8022 54.5 38.8 (1 0.02) 384 4.79
4 fi i IR 4679 31.7 38.8 ( 0.02 ) 0.80 219 468 085
PR A (- B 2026 13.8 38.8 ( 0.03 ) 91 4.49
PUREE
FOBEL -2 A RL 6829 39.5 38.7 (1 0.02) 334 4.89
FEIRET I AUE 10211 59.1 389 ( 0.02) <0.01* - 445 436 024
PRI BOH 233 1.35 38.8 ( 0.10 ) 12 5.15
EEIRTHD ,
W\ 10797 58.7 38.8 (1 0.01) 516 4.78
0.14 0.16
=40} 7604 413 38.8 ( 0.02 ) 330 4.34
BFHOBKERE
IR 955 5.4 38.7 ( 0.05) 45 4.71
=R 7668 43.6 38.8 ( 0.02) 0.21 316 412 s
"R BMERE 7078 40.2 38.8 ( 0.02) 349 493
REZE 1893 10.8 38.8 (1 0.03) 87 4.60
4R
<3007 3458 23.0 38.9 ( 0.03) 128 3.70
300775, <5007 6713  44.493 38.8 (1 0.02) <0.01* 305 454  0.01
50077 4923 32.541 38.7 (1 0.02) 247 5.02
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BEAGBB MRS (bFEWE Y 27 HHEESE)
SRR EE

2. WWoOHAERE, TERBIFIHARER 10%A5 (Small for Gestational Age) &
REVE DR & D B

N a4 HEFKE Small for Gestational Age
(%) g ( sb ) pfE N % pfE
245 18401 3037.1 | ( 414.33 ) 1188 6.47
B oOMR
L2 9266 504/ 30823 (| 427 ) | o4« 577 623 .0
z 9133 496  2991.2 (| 431 ) 611 6.69
BEOFR
<24 2259 123 30488 ( 871 ) 155 6.86
255, <30 7118 387 30518 (491 ) | o4« 448 629 40
30, <35 5246 285 30349 (| 572 ) 324 6.18
355 3770 20.5) 30054 ( 6.74 ) 261 6.92
FHOBMI
<18.5 3002 17.3) 29358 (| 7.48 ) 298 9.93
18.58, <25 12436 718 30482 ( 368 ) <0.01* 733 5.89 <0.01*
255 1888 10.9 31257, (| 944 ) 81 4.29
R
Y ER 6947 469 30088 (| 496 ) | .+ 562 809 gy
RER 7863 53.1 3060.5 ( 4.66 ) 341 4.34
ETEREEAEE R
RED 16870 958 30412 ( 819 ) | o4 741 439 o oqe
22 733 42  2960.0 ( 15.28 ) 61 8.32
BEEE
BELESEAN BV 8022 545 30312 (| 464 ) v 537 6.69
P iR i BRI 4679 31.7 30366 ( 6.08 ) 0.35 301 6.43 0.28
P8R4 5 | BLAE 2026 13.8) 30458 (| 924 ) 116 573
EEE
BEL e mL 6829 395 30436 (| 5.02 ) 383 5.61
IR ET - OB 10211 59.1 3037.0 (| 4.10 ) <0.01* 702 6.87 <0.01*
P iR H (2 RO 233 135 29515 ( 27.16 ) 24 10.30
BEFETHD
Wz 10797 58.7, 30347 ( 3.99 ) 0.36 712 659 57
(=40} 7604 413 30404 ( 475 ) 476 6.26
BROBEEE
R 955 54, 3010.3 (| 13.39 ) 72 7.54
SR 7668 436 30466 (| 472 ) 0.02 478 623 4,
BR EMERE 7078 402 30314 ( 492 ) 469 6.63
REZE 1893 10.81 30435 ( 951 ) 114 6.02
U
<3007 3458 230 30457 ( 7.08 ) 242 7.00
30077, <5007 6713, 44493 30416 ( 508 ) 0.07 400 596 0.06
50077 4923 32541 30301 ( 593 ) 336 6.83
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# 3. REEORAEEE L IR ORI & oo BEE

SaEitlie iy

B O RRFE
REE BRE "R HMERE KE
No. % No. % No. % No. % pfE
955 54 7668 436 7078 40.2 1893 10.8
RO
E: 479 50.2 3877 50.6 3546 50.1 970 512 ..
Z 476 498 3791 494 3532 49.9 923 488
B O Fip
<24 400 419 1264 165 425 6.0 54 2.9
255, <30 299 313 2983 389 2834 40.1 672 355 _ .
30s, <35 154  16.1 1983 259 2241 31.7 667 352
355 102 107 1435 187 1577 22.3 500 264
BEO0BMI
<18.5 196 215 1259  16.8/ 1208 17.3 327, 175
18.55, <25 582  63.9 5307 709 5094 72.9 1407) 752 <0.01*
255 133 146 920 123 690 9.9 138 7.4
R
Y ER 335 443 2879 448 2846  47.54 855 545 . .
BER 422 558 3542 552 3141 525 715 455
ERERBARE D
RED 913 985 7398 96.8 6708 95.2 1755, 931 o4s
220 14 15 245 3.2 342 4.9 130 6.9
B R
BEL e BN 424 542 3347 535 3260 56.1 813 528
7 3R B LA 252 322 2017, 323 1785 30.7 5060 329 0.10
TR HA - B 107 137 889 142 764 13.2 221 14.4
BB E
HUBEL o e EW 373 405 3152 421 2675 38.6 595 323
IR E - BUR 525 569 4232 565 4177 60.3 1220  66.2 <0.01*
PR A U 24 2.6 110 1.5 70 1.0 28 15
BEIRTHID
WLz 565 592 4465 582 4041 57.1 1105 584 0.39
(=4W 390 408 3203 418 3037 42.9 788 416
X
<3007 365 487 1897 293 1025 16.6 169  10.0
30077, <5007 299 399 3108 481 2745 44.5 556 329 <0.01*
50077 86 226 1463 226 2405 39.0 964  57.1
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BAGER M EE#DE (LFEWE ) R 7 BFEEE)
SR RS E

F 4. HEENEFIEORKE L OBE

i FUR
<3007 3007, <5007 50077
No. % No. % No. % pfE
3458 23.0 6713  44.493 4923  32.541
BB
] 1757 50.8 3366 50.1 2461 500 .,
z 1701 49.2 3347 49.9 2462 50.0
BHOFi
<24 862 24.9 553 8.2 156 3.2
255, <30 1475 42.7 2862 42.7 1484 302 o4
308, <35 687 19.9 2050 30.6 1726 35.1
35% 434 12.6 1246 18.6 1555 31.6
&FH 0BMI
<185 587 17.3 1123 17.0 797 16.3
18.55, <25 2389 70.5 4755 71.8 3552 728 0.17
255 415 12.2 745 11.3 528 10.8
i ER
YER 1420 495 2445 435 1925 46.2
<0.01*
BRER 1447 50.5 3173 56.5 2244 53.8
SIERBIAESR
REH 3384 98.2 64440 96.2 4568 93.1 .
g% 61 1.8 253 3.8 341 7.0 <0.01
BLERE
BUEL = eA L 1533 54.5 3013 54.9 2179 54.0
e ] - 911 32.4 1732 316 1291 320 077
U AT HR (C B 369 13.1 740 13.5 566 14.0
HEEE
FEL N BV 1433 425 2620 39.8 1724 35.9
TR A (B 1889 56.0 3878 59.0 3011 62.6, <0.01*
T IRA)ER (Z BB 50 15 81 1.2 73 1.5
EEXTRTHDND
RIRY-4 2025 58.6 3852 57.4 2864 58.2 0.47
=qA 1433 41.4 2861 426 2059 51.8 '
BHRORKZE
3 2R 365 10.6 299 45 86 1.8
BRE 1897 54.9 3108 46.3 1463 298 o o¢+
BR- EMERE 1025 29.7 2745 40.9 2405 489
REZE 169 4.9 556 8.3 964 19.6
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#*5. RE (EHE

B 37T AN LitEFER (RN, &EEE) & ORIV TD Cox N IF— Rtk

EHER AR MBS (LFWHE D 27 HH5EEZ)

SRR

ge Crude Adjusted
(%) HR 95%Cl HR 95%Cl
B O RIKFE
HREZE 53 1.17 1.10 1.26 1.16 1.06 1.27
BRE 43.8 Reference Reference
BAR BEMERE 40.2 1.00 0.97 1.04 1.02 0.98 1.07
KEE 10.7 1.03 0.98 1.08 1.05 0.99 1.12
HHFUR
<300/ 43.8 1.00 0.96 1.04 1.01 0.96 1.06
300775, <5007 40.2 Reference Reference
5007 < 10.7 1.02| 0.98 1.06 1.01) 0.96 1.05
KIROMER, BELOFE, BEo BMI, HERE, £EMBER, SiEEEICTHE
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6. IEHIEETH Y Small for Gestational Age (SGA) DOF M & tESRFER (HFIA, FEFERE) & OBRIZOWTO Cox N

— N He A

BTGB EREMEIe (LEWHE ) X7 F7EH3E)
SyiRmt RS &

e Crude Adjusted
(%) HR 95%Cl HR 95%Cl
BHROGKER
H & 2R 5.3 1.16 1.08 1.24 1.16 1.07 1.26
BRE 43.8 Reference Reference
BA BEMERE 40.2 1.01 0.97 1.04 1.00 0.96 1.04
RFF 10.7 1.03 0.98 1.09 1.03 0.97 1.09
& F YR
<3007 43.8 1.00 0.96 1.04 0.99 0.94 1.03
30077, <5007 40.2 Reference Reference
500/ s 10.7 1.02| 0.98| 1.06 0.99 0.95 1.03

XKE OFE, B o BMI, AFEmBER, SEEEICTHRE




