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Effect of maternal awareness of weight gain during pregnancy on birth weight

Minami, Marina

3,100,000

The information collection and environmental preparation for writing this
research were sufficiently prepared, and we were able to conduct the writing work smoothly.For
information collection, we completed the article by adding new statistical methods based on papers
related to this project.We submitted the article to an international journal after prior review by
the the JapanEnvironment and Children’ s Study (JECS) Core Center, the organization that conducts
the JECS Survey, and approval by the Ministry of the Environment.In this project, we will actively
disseminate the information to the public as soon as the paper is accepted for publication.
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Fig. 1 Schematic ilustration of the study. The study question was whether women with different reasons to bmit weight gain during pregnancy hematic kst 1 R i i o = gestational weight gai
differ in their patterns of weight gain and fetal size. JECS = the Japan Environment and Children's Study Fig. 25 tic lustration of subject seection. JECS = Japan Environment and Chidren's Study, GG = gestationsl wesght gain

Table 1 Proportion of women reporting each reason

(N=92,539) Table 2 Probability of giving each reason by group (N=92,539)
Reasons to limit weight gain n (%) Group 1 Group 2 Group 3
To have a smooth delivery 67,303 (72.7) 71,002 (76.7%) 13,406 (14.5%) 8131 (8.8%)
To deliver a healthy baby 63798 (689)  Reasons to limit weight gain Probability (95% Cl)
To quicKly restore body shape 43191 (467)  To deliver a healthy baby 072 (071-072) 080 (0.79-081) 027 (024-030)
To avoid stretch marks 14255054 15 have a smooth delivery 079 (0.78-0.79) 088 (0.87-0.89)
10 avoid isstyle discases okeriin We 27081 293) 14 quickly restore body shape 042 (041-044) 090 (088-093) 008 (006-0.10)
To follow advice from health care providers 26451 (286) B

To avoid stretch marks 003 (002-0.04) 083 (069-091) -
To follow advice from family and friends 7819 (85)

) To follow advice from health care providers 029 (028-029) 038 (0.37-039) 0.13 (0.11-0.14)

No particular reason 619 (07)

Groups were defined on the basis of the distribution of reasons to limit gestational weight gain: Group 1=more likely to cite smooth delivery and child health
Other reasons 4643 (50) (heal ious); Group 2 = more likely to cite body shape, smooth delivery, and child health (body-shape and health conscious); Group 3 = less likely to cite any
“No particular reason” and “Other reasons” were omitted from the analyses srrong reason (not body-shape or health conscious)
because of the low response (0.7%) and inability to generate a meaningful Women in Group 3 had a very low probability of citing “to have a smooth delivery” and “to avoid stretch marks"; therefore, we constrained those two items in the

item, respectively model for Group 3



Table 3 Maternal characteristics determining membership in a particulr group, relative to Group |
Group 2 Group 3

Table 4 Maternal characteristics and study outcomes, overall and by group

RR_ oswa WRR 9s%al W eswa WA oma - Growp y Con 2 Geoup 3
Matemal age.y n (%) ”
519 (teenage mother) 147 126173 106 089-127 19 158228 151 122186 92,539 71,002 (76.7) 13,406 (14.5) 8131 (88)
24 Rel. Aet et Rt Age.y, mean (50) 307 501 31050, 294 60" 302 53 <0001
235 059 056-062 069 065-072 087 0R-092 o087 082-092 Age categories, y <0001
A chwgeiie Tohe? 519 (teenage mother) 9% (1.1) 651(09) 2202015 14508
<185 (underweight) 17 2 123 117-130 133 126142 122 114130 2654 s 1051 019) 10764 00) 91 730
e = - b = 235 2943237 17889 252) 231 166) 1823 29
225 (overweight) o 038-044 041 037-044 106 099-1.14 095 088-103
e Missing 1812 20)
Mared Ref, Ref Ret. Ref. BM, kg/m’, mean (SD) 2203 21434 2055 22069 <0001
‘Single mother 148 136-160 110 101-121 158 143175 130 115-145 BMI categories, kg/m? <0001
Educational level <185 (underweight) 14867 (16.1) 10805 (152) 2502 (187) 1560 (192
Hoh school or lese’ ~ ~ .. . 185-249 (normal weight) 12732 51871 73.0) 10229 (763) 5612 (690)
oretaar 1M Spls i L cn wuan 225 (overweight) 9914 (107) 8200 (11.7) 67150) 953017
University or higher o088 084-093 09 086-096 057 054-061 o 068-078
Weightoss methods" Missing 46 (005)
e - - it . Educational level <0001
Hesthy metbod e a3 1B 07 oskam  on o67-075 High school or less 33571 (363) 25019 352) 4835 36.1) EY )
Unhesthy method 29 2052 209 196225 105 09-1is 0B 075091 Vocational school/Callege 38695 (419) 29989 (422) 5838 435) 2868 353)
Toual energy incoe, haabtd University or higher 19735 13) 15709 22.1) 2686 200) 1340 (165)
15t (lowest tertile) 104 100-109 098 094-103 18 112-125 w7 101104 Missing 538.06)
24 Rl Ref. Ref Ref .
Weight loss methods’ <0001
3 e oo 1o 008 w7 man us 108122
Physical actviy, MET-mievd None 39072 (422) 30360 (428) 4550 339) 4162(512)
15t (lowest tertie) 097 092-101 098 093-103 107 101-113 101 095-108 Healthy method 46612 (504) 35985 (50.7) 7330 (547 3297 (405)
8 Rel Aet et Rl Unhealthy method 6855 74) 4657 (66) 1526 (11.4) 672(83)
¥ e 1090 106 ez us s o 106117 Total energy intake, keal/d <0001
Sl 15t (owest tertle) 30925 (334) 23538 331) 4536 (338) 2851 35.1)
o e boot - o 2nd 30807 (333) 23929337 425 (30 2453302
Qut e o 0108 150 1@as 38 131146
Currently smoke 22 mas o 099122 an 254302 s 195-238 ok 30794 G33) BsBEN “uesn 57 649
Achol Missing 13000
Never drink Rl Al Al el Physical activiy, MET-mirvd <0001
Qut 1w s e 14 0%10 0% 094108 15t (lowest tertle) 31986 (346) 24853 (350) 4390 (327) 243637
Currently drink 106 098113 12 106120 097 085-106 097 088-106 2nd 28475 (308) 22149312) 4040 30.1) 2286 28.1)
"':’ - - - - 3 29901 (323) 22463 316) 4692 (350) 2746 (338)
) o owan o omom 1 ez us o Mg il
20more 053 05008 080 057064 1% 12%0e 121 113130 Sroing <00
Past medical history Never smoke 53212(575) 41910 (590) 7503 (56.0) 3799 (46.7)
Anoemia 106 00 - o ogmm - Quit 33834 (366) 25315 (356) 5087 379) 3432 (022
Hypenenson 0% omoss 067 056079 123 e 3 098130 Curently smoke 439260 2990 (42) 651 (49) 75102
Duabetes 057 osson omr o oma» 082133 Missing o1 012)
Alcohol <0001
Table 3 Maternal characteristics determining membership in a particular group, reltive to Group 1 (Continved) Never drink 31764 (343) 24794 (349) 4198613 277 41
Maternal factors ::" 9%l R 9swal :u" 9swal R 9%l o e B Gty pisiiad
Previous caesarean delivery 070 065076 097 090-106 151 14163 14 132156 Gurentyy deok 915169 nosqon 127505 mes)
Nousea and vomitng 0% ook 105 1o 08 08095 093 087-099 Missing b
Health guidance. 089 083-094 092 086-098 101 094-108 099 091-107 Single mother 3887 42 2682 38) 732059 47358 <0001
h:' getng, mess, or smoking 10 Table 4 Maternal characteristics and study outcomes, overall and by group (Continued)
hss s, st sy [0 Group 1 Group 2 Group 3
feceig of hekh uidance L. ] r
92539 71,002 76.7) 13,406 (14.5) 8131 (88)
Parity. <0001
0 37260 (403) 27743 691) 6760 (504) 2757 639)
1 36078 390) 28047 395) 4690 (349) 351 @12
‘Table 5 Average gestational weight gain (GWG) and new-born bifth weight by 20t more 19201 207) 15212214) 1966 (147) 2023 249)
GWG. kg Birth weight g Past medical history
Madn (50§ L L_J.] Ld Anaemia (yes) 17184 (186) 13101 (184) 2551 190) 1532 (188) o13s
aclige o L e Hypertension (yes) 2301 29) 1873 26) 166 (12) 26232 <0001
Naxemal age.y <0001 <00
s S O P— Diabetes (yes) 7509 7800 708 %00.1) <0001
2034 (efeerce) nske ARG Previous caesarean defvery (yes) 762 82 5851 82) 798(59) 973020 <0001
235 96 B9 30218 @316 Nausea and vomiting (yes) 76326 (825) 58780 (828) 11,080 (826) 6466 (795) <0001
4 categories kg’ <000 <000 Health guidance (yes) 9877 (107) 7689 (108) 130067 888(109) 0001
<18s 10935™ 29307 863" GWG, kg, mean (SD) 103 40 102 (40) 107 38) 108 (45) *** <0001
185-249 Reference) 10667 30389 (4002 WG categories <0001
G::’ e sz - Inadequate 16405 (17.) 128720181) 21260159) 1407 (173)
categeries <
e o S Aoproprite 42976 (464) 33210 468) 6410 478) 3% @13
ikt “hs S bria Excessive 31362 (339) 23550 332) 4574 41 3238 698
Excessve e 31547 87 Mssing 17609
Nerial stas <000 <000 Birth weight, g, mean (50) 30308 (4082) 30350 (4069) 30185 3990 30138 (4330 <0001
Maried 10240 30327 @oa) Foeal sze 0001
S mother n64s) 2970 w109 SGA 67305 5250 (74) 1043 78) 630 84)
Pay <0001 <000 AGA 76261 (824) 58533 (824) 11,110 (829) 6618 (814)
O etuence Lokl Do0kea) LA 9305 (10) 7219 (102 125393) 8330102
1 100G 3044 G761 =
200 more 100 g™ 30869 @141 s
Educatonsl evel <o wse Lpe o ot o v MO I
High school or less (Reference) 107 44 30300 (4135) lose weight
Vocational schoci/College 10208" 30293 (4085) Bonferroni multiple comparisons (compared to Group 1): * < 0.0, ** < 001, *** < 0.001
University or higher 9803 30358 (397.3)
Weight loss methods” < 0001 < 0001
None (Reference) 10202 30188 (405.9)
Healthy method 102 @™ 30415 (09,1
Unhesthy method ns g 30261 @135)
Total energy intake, kcal/d <0001 < ao0r
15t (lowest tertie) 100 (@™ 30154 (4087
2nd (Reference) 10309 30322 4075)
3d 106 40" 30448 (40801
Physical activity, MET-min/d < 0001 0004
15t (lowest tertle) 102 (40 3026.1 (40791
2nd (Reference) 101 39 30372 (4082)
3 108 @ 30913 6076)
Smokng <0001 <0001
Never smoke Reerence) 9867 30303 (6040)
Que 109 43 30466 @113
Currently smoke 1 @n= 29220 (4203
Acchal <000 <0001
Never drink (Reference) 101 40 30240 (408.7)
Qut 105 4o 0344 0767
Table 5 Average gestationl weight gain (GWG) and new-bor birth weight by maternal st (Continved)
GWG, kg Birth weight, 9
Mean (SD) » Mean (5D) »”
Currently drink 969" 30370 4107
Anaemia 0015 < 0001
™ 10340 30282 (408.)
Yes. 10439 30424 (4080)
Hyperension <0001 <000
N 10340 30340 (4045)
Yes. 9247 29093 (5116)
Oabetes <0001 0089
No 103 4o 30307 (407.5)
Yes. 74(55) 30543 (4888)
Previous caesarean delivery < 0001 < 0001
No 104 40 30431 (4090)
Yes 96 @41 28935 3729)
Nousea ind vomsting <0001 <oon
N 10869 30070 (42601
Yes 102640 30357 (0401
Health guidance 0613 < 0001
™ 10369 30276 404 4)
Yes. 103 (48) 30675 (4253)
8MI body mass index, GWG gestational weight gain.
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Table 6 Relative risk ratio for inappropriate GWG, relative to Group 1

Group 1 Group 2 Group 3
(n=71,002) (n=13,406) (n=8131)
Cases, n (%) Cases,n(%) RRR 95%Cl aRRR  95% CI Cases,n (%) RRR 95% Cl aRRR  95% ClI
GWG
Inadequate 12,872 (18.1) 2126 (15.9) 086 081-090 093 0.88-098 1407 (17.3) 108 101-1.15 107 0.99-1.15
Appropriate 33,210 (46.8) 6410 (47.8) Ref. Ref. 3356 (41.3) Ref. Ref.

Excessive 23,550 (33.2) 4574 (34.1) 101 096-1.05 098 094-103 3238 (39.8) 136 129-143 128 121-135

Cl confidence interval, RRR crude relative risk ratio, aRRR adjusted relative risk ratio, GWG gestational weight gain

Group 1= health conscious; Group 2 = body-shape and health conscious; Group 3 = not body-shape or health conscious

Adjusted maternal characteristics include age, pre-pregnancy body mass index, marital status, parity, educational level, weight loss methods, total energy intake,
physical activity, smoking and alcohol consumption habit, past medical history (anaemia, hypertension, diak previous ¢ delivery, pregnancy-related
nausea and vomiting, and receipt of health guidance

Table 7 Relative risk ratio for adverse foetal size, relative to Group 1

Group  Group Group
1 2 3
(n=71, (n=13, (n=
002) 406) 8131)
Cases, Cases, RRR 95%Cl aRRR' 95% Cl aRRR?> 95% Cl Cases, RRR 95% Cl aRRR' 95% Cl aRRR® 95% Cl
n(%)  n(%) n (%)
Foetal size

SGA 5250 1043 105 098-1.12 1.03 096-1.11 1.04 097-1.12 680 115 1.05-125 1.08 099-1.19 1.1 1.01-1.22
(74) (7.8) (84)
58533 11,110  Ref. Ref. Ref. 6618 Ref. Ref. Ref.

AGA (824) (829) (81.4)

LGA 7219 1253 091 086-097 097 091-1.04 096 090-1.03 833 102 095-1.10 1.07 098-1.16 1.02 094-1.11
(102) 93) (102)

Cl confidence interval, RRR crude relative risk ratio, aRRR adjusted relative risk ratio, AGA appropriate for gestational age, LGA large for gestational age, SGA small

for gestational age

Group 1 = health conscious; Group 2 = body-shape and health conscious; Group 3 = not body-shape or health conscious

aRRR': Adjusted maternal characteristics included age, pre-pregnancy body mass index, marital status, parity, educational level, weight loss methods, total energy
intake, physical activity, smoking and alcohol consumption habit, past medical history (anaemia, hypertension, diabetes), previous caesarean delivery, pregnancy-
related nausea and vomiting, and receipt of health guidance

aRRR?: Adjusted for gestational weight gain in addition to maternal characteristics adjusted in aRRR'
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