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Abstract: [ Objective ] To assess the association between maternal exposure during the first trimester to air pollutants
[particulate matter <10 pm in aerodynamic size (PM;), sulphur dioxide (SO.), and nitrogen diexide (NO;)] and birth weight in
Shanghai. [ Methods ] The study was based on the singleton data retrieved from the official Shanghai birth registry system from
2008 to 2012 and on the daily air pollution records from the Shanghai Environmental Monitoring Center from 2007 to 2012. By
using recorded gestational age and date of birth, the average air pollution level was calculated for the first trimester for each mother,
and then the impacts of different levels of air pollution during the first trimester on birth weight were assessed. [ Results ]
The low birth weight rate was 2.78% in Shanghai in 5 years. There were significant differences in birth weight within the
subgroups of infant’s gender, year of birth, mother’s age, and maternal education, gravidity, and parity (all Ps <0.01). There were
significant differences in birth weight among the infants with different maternal exposure levels of PMjg, SO,, and NO, during the
first trimester (all P<0.01). After controlling for potential confounders, the results of linear regression analyses indicated that the
mean concentrations of PM;e, SO,, and NO, during the first trimester was associated with birth weight; A decrease of 4.3 g in birth
weight was associated with an increase of 10 ug/m® in the average level of PM;o during the first trimester; A decrease of 7.6 g in birth
weight was associated with an increase of 10 pg/m® in the average level of SO, during the first trimester; A decrease of 6.0g in birth
weight was associated with an increase of 10 pg/m® in the average level of NO, during the first trimester. [ Conclusion ] Exposure
to selected air pollutants during the first trimester is associated with low birth weight. Therefore, the effects of air pollution on
pregnancy outcome deserve concern.
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Table 1 Low birth weight rates in Shanghai from 2008 to 2012
FHUEE) FFB(TA) RHAEREILE(TA) KHAEEEILRER(%)

Year  Number of live birth Number of low birth weight ~ Low birth weight rate

2008 180.1 5.0 276

2009 179.2 50 2.79

2010 187.3 52 2.80

2011 192.0 555 2.86

2012 2258 6.1 271

&3t

Total

964.4 26.8 2.78
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T 2007—2012 4% PMyo H P33R B R (70.19 +
43.99 ) pg/m’, SO, H -3 ¥e 4 (36.68 + 24.82 ) pg/m’,
NO, H -4 3% BE 2 (40.19 + 20.82 ) pg/m®, 3 Fi5 44
A BRE L) B 5 B 2K 3R 2., B EEE

SRR . BRI AN YO0 B LR AR E AR AR 1A
HREREWIAGETFEL(P<0.05)

F:2 b1 2007—2012 4 PM,. SO, NO, B3R E ( pg/m® )
Table 2 Levels of PMyp, SOz, and NO, in Shanghai from 2007 to 2012

ZHEL PM RBK T (6901 £ 1324 ) pg/m®, SO, 0 ol MBI osacr o
(36.31 + 14.05 ) ug/m®, NO, 47 (39.81 + 12.41 ) pg/m’,, PMio 70.19 +43.99 68.33-72.05 2146
23 HAKESHEE S0, 36.68 + 24.82 35.63~37.73 2146
%332—:\.’ %JL‘&EU\ miﬁgﬁ}&%fﬁﬁ%\ 'E: NO. 40.19 + 20.82 39.31~41.07 2146
*3 ERMEAEDESHHHEKBEER
Table 3 Stratified analysis on birth weight by influencing factors
HAEKRE TR A kE
BmEE HABCTA) Birth weight Low birth weight rate
Influencing factor Number of birth 529&; (g) R " P HAE% (%) 2 P
x s Number Rate
B4R ( Fetal gender ) 15795.1  <0.01 1708  <0.01
5 (Male) 513.0 3396.7 459.4 132 2.58
% (Female ) 451.4 3289.5 438.3 136 3.01
BLHAE S (4F )( Year of birth ) 664  <0.01 99 <005
2008 180.1 33488 455.6 5.0 2.76
2009 179.2 3347.8 455.1 5.0 2.79
2010 187.3 33412 452.8 52 2.80
2011 192.0 33428 4522 55 2.86
2012 225.8 3351.3 449.1 6.1 27
BESEEEIR (B )( Mother’s age, years ) 62947 <0.01 10852 <001
<20 36.5 32274 4470 1.7 457
21~25 255.2 3309.5 442.9 14 291
26~30 398.6 33603 440.4 94 235
31~35 204.0 33716 465.3 5.7 271
36~40 60.3 3380.3 4972 22 3.59
41~ 9.8 33440 5339 0.5 525
#3304k ( Maternal education ) 302 <001 4042 <001
554 ( Post-graduate ) 417 33385 431.1 1.1 2.54
K2 ( Bachelor ) 1952 3344.4 4322 47 2.40
A% (College ) 172.0 33517 439.1 4.1 2.39
% ( High school ) 121.7 33450 4615 38 3.09
1% ( Technical secondary school ) 718 33477 450.4 19 2.66
#5 B LA F (Junior high school ) 361.9 33465 461.7 113 3.11
H4K ( Gravidity ) 67042 <001 843 <001
1 460.3 33115 4395 133 2.90
2 267.3 33629 449.6 6.8 2.54
=3 236.7 3396.1 475.6 6.7 2.83
7Yk ( Parity ) 49212 <001 843 <001
1 689.7 33275 4446 194 2.82
2 244.8 3389.8 464.4 6.4 263
=3 29.8 34321 506.6 0.9 3.18
A (Total ) 964.3 33465 4528 26.8 278

24 BRFRFRAZELHAGEHXAR
AT AR RS R RT3 A R E
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Table 4 Birth weight of infants against maternal exposure levels of air pollutants during the first trimester

A& N
BERE(pg/m®) HAEB(TA) Birth weight Low birth weight rate
Exposure level Number of birth ﬂﬁf (g) frme FRH P AN (%) 7 P
x s Number Rate
PMyo
A (Total ) H=479 <0.01 21.4 <0.01
<51.556 97.0 3353.8 456.5 2.7 2.83
51.556~88.156 771.1 3345.1* 452.9 21.6 2.80
>88.156 96.3 3350.8* 448.1 2.5 2.55*
B (Male) F=107 <0.01 21.5 <0.01
<51.556 51.5 3402.0 461.9 14 2.66
51.556~88.156 410.1 3395.2* 4599 10.7 2.60°
>88.156 51.4 3403.2* 452.8 12 227
% (Female ) H=302 <0.01 3.8 >0.05
<51.556 45.4 3299.0 444.1 14 3.02
51.556~88.156 361.0 32882" 4319 109 3.03
>88.156 449 32907 4349 13 2.87*
S0,
43(Total ) H=290 <0.01 68.1 <0.01
<20.844 95.4 33422 463.9 3.0 3.19
20.844~53.378 7726 3347.9* 4515 21.1 273
>53.378 96.4 3340.4* 451.9 2.7 2.80%
51 (Male) H=12.4 <0.01 39.1 <0.01
<20.844 50.7 3390.7 4712 15 2.99
20.844~53.378 4108 3398.0" 458.2 104 2.53"
>53.378 515 33927 456.9 13 2.55
% (Female ) H=218 <0.01 30.6 <0.01
<20.844 M7 3287.1 4492 15 342
20.844~53.378 361.8 3291.0" 436.9 10.7 2.95"
>53.378 4.8 3280.2 4385 14 3.10*
NO;
At ( Total ) H=53.7 <0.01 149 <0.01
<25.744 96.3 33515 460.0 2.9 2.97
25.744~60.178 771.8 3346.8" 452.0 21.3 275"
>60.178 96.3 3339.8" 4519 27 2.81
B (Male) F=5.1 <001 8.1 <0.05
<25.744 51.1 3400.8 465.2 14 2.76
25.744~60.178 4103 3396.9" 459.0 105 2.56"
>60.178 51.6 3391.7 456.8 13 2.53*
% ( Female ) H=36.8 <0.01 9.5 <0.01
<25.744 452 3295.9 475 14 3.20
25.744~60.178 361.4 3289.9 437.0 10.8 2.98"
>60.178 M7 3280.0° 4385 14 3.14

[ AR, « FREALSRAFLALE, P<005; #: BEEL5TEELLE, P<0.05,
[ Note ] Pairwise comparing, *: Comparing the middle exposure group with the low exposure group, P<0.05; #: Comparing the high exposure group with the

middle exposure group, P<0.05.
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Table 5 Multivariate linear regression analysis of impacts of three

pollutants during the first trimester on birth weight

R VAR
HHY Original model Adjusted model
Pollutant

S5 t P b Sy t P
PMyo -060 003 -19.38 <001 -043 004 -1129 <0.01
S0, -0.68 003 -23.19 <001 -076 004 -17.50 <0.01
NO. -068 003 -2034 <001 060 005 -13.00 <0.01
3 Wig
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