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Abstract:

[ Objective | To study the association of hirth weight with maternal exposure to air pollutants in the second trimester, including

particulate matter < 10 um in aerodynamic size (PM,o), sulphur dioxide (SO,), and nitrogen dioxide (NO,).

[ Methods | Based on the data from Shanghai birth registry system from 2008 to 2012 and the daily air pollution records of PMjq,
SO,, and NO, from 2007 to 2012 from Shanghai Environmental Monitoring Center, a retrospective cohort study involving 964.3
thousand newborns was conducted to calculate individual level of maternal exposure to selected air pollutants during the second
trimester by gestation week and delivery date. Influencing factors of birth weight were identified through comparing the demographic
characteristics of infants and mothers, and the association between air pollutant exposure in the second trimester and birth weight

was assessed by multiple linear regression analysis.

[ Results ] Maternal exposure to the studied three pollutants in the second trimester showed negative effects on birth weight.
According to the one-pollutant models, the birth weight was reduced by 4.4 g and 1.1 g for each 10 ug/m® increase of PM,o and SO»,
respectively. According to the two-pollutant models, the impact of PMy combined with either SO, or NO, on birth weight was greater
than PMj alone. According to the three-pollutant model, birth weight was reduced by 20.7 ¢ for each 10 pg/m® increase of PM,o, and
3.5 ¢ for each 10 pg/m’ increase of SO..

[ Conclusion ]| Maternal air pollutant exposure in the second trimester is associated with birth weight. The impact of air pollution
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on pregnancy outcomes should be concerned.
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Table 1 Low birth weight in Shanghai, 2008-2012

G112 PR L
B (%)

Low birth weight rate

AEHCE) W] IR A=A LB ()

Year Number of live birth  Number of low birth weight

2008 180058 4921 2.73
2009 179212 4955 2.76
2010 187259 5179 2.77
2011 192017 5432 2.83
2012 225793 6043 2.68
,ﬁ)ﬂ; 964339 26530 2.75
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NO, }(38.01 + 12.62 ) pg/m’,
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Table 2 Levels of three air pollutants in Shanghai, 2007-2012

LY H v BEBRAEL Pu P P Po I
Pollutant ~ Daily concentration limit Median
PMo 50.0 32.0 45.0 61.0 84.0 116.0
S0, 50.0 13.0 19.0 30.0 48.0 68.0
NO, 80.0 19.0 25.0 352 50.0 68.8
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Table 3 Influencing factors for birth weight of newborns born

in Shanghai, 2008-2012

T -
SR % i %ﬁﬁf;)
Influencing factor N“l':i’fhr o Tam bz
Mean Sd
LA 5] ( Infant gender )
B (Male ) 512982 3396.7 4594
4 (Female ) 451357 32895 4383
BLH A 4E0Y ( Year of birth )
2008 180058 33488  455.6
2009 179212 3347.8 4551
2010 187259 33412 45238
2011 192017 33428 4522
2012 225793 33513 449.1
FESEEN (% )( Mother’s age, years )
<20 36501 32274 4470
20~ 255220 3309.5 4429
25~ 398573 33603 4404
30~ 203998 3377.6 4653
35~ 60257 33803 4972
40~ 9790 33440 5339
BEE SR ( Maternal educational level )
WF5EE (Postgraduate ) 41743 33385 4311
K2 (Bachelor ) 195198 33444 4322
K% (College ) 171985 33517 439.1
5 H1 ( High school ) 121748 33450 4675
1% (Technical secondary school ) 71756 33477 4504
W1 K LAF (Junior high school and below ) 361909 3346.5  467.7
JEUR ( Gravidity )
1 460302 33115 4395
2 267336 33629  449.6
=3 236701 3396.1  475.6
77K ( Parity )
1 689708 33275  444.6
2 244 825 3380.8  464.4
=3 29806 34321 506.6
A1 (Total ) 964339 33465 4528

x4 ZHRSYMERSHECERXESTHN

Table 4 Multiple linear regression analysis on maternal exposure to three air pollutants in the second trimester and birth weight

R S| b/ J5USTE ( Original model ) P LA ( Adjusted model )

Model Pollutant b S, t P b S, t P
BTG PMyo -0.53 0.03 -16.98 <001 ~0.44 0.04 ~12.37 <0.01
One pollutant S0, -0.34 0.03 ~11.70 <0.01 -0.11 0.04 -2.73 <0.01

NO, -0.32 0.03 -9.90 <001 -0.05 0.04 -132 >0.05
X544 PM;0+S0,
Two pollutants PMyo -0.83 0.06 -13.63 <0.01 -1.07 0.06 -17.50 <0.01
S0, 0.33 0.06 5.85 <001 0.86 0.07 12.67 <0.01
PMy+NO,
PMyo -1.65 0.08 -20.44 <001 ~2.07 0.08 -25.50 <0.01
NO, 1.28 0.08 15.07 <001 2.12 0.10 2234 <0.01
S0.+NO,
S0, ~0.64 0.09 -7.24 <001 ~0.34 0.09 -3.66 <0.01
NO, 0.37 0.10 3.67 <0.01 0.28 0.10 277 <0.01
=159 PMio -1.71 0.08 2118 <0.01 -2.07 0.08 -25.52 <0.01
Three pollutants S0, -0.82 0.09 -9.13 <001 -035 0.09 -3.76 <0.01
NO, 223 0.13 16.62 <001 2.46 0.13 18.78 <0.01
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