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Abstract:

[ Objective ] To analyze the effects of exposure to six air pollutants [fine particulate matters (PMas), coarse particulate matters (PM,),
sulfur dioxide (SO,), nitrogen dioxide (NO,), carbon monoxide (CO), and ozone (O3)] on preterm birth in Ningho.

[ Methods | A generalized linear distributed lag model for time-series data was adopted. The effects of the concentrations of six air
pollutants on preterm birth from January 2014 to December 2015 in Ningho were assessed after controlling confounding factors such

as long-term trends, meteorological factors, and day of the week.

[ Results | Significant lag effects of PMys, SO,, NO, (each 10 ug/m’ increase), and CO (each 0.1 mg/m’ increase) were identified
on preterm birth, with RR (95%CI) of 1.015 (1.000-1.032) for PM,s on lagl; 1.073 (1.016-1.133), 1.053 (1.000-1.109), 1.060
(1.009-1.115), and 1.062 (1.010-1.116) for SO, on lag0, lag2, lag3, and lag4; 1.031 (1.005-1.058) and 1.027 (1.002-1.054) for NO,
on lag0 and lagl; and 1.350(1.079-1.688) for CO on lag3, respectively. Significant accumulative effects were only shown for SO, on
preterm birth, with RR (95%CI) of 1.099 (1.019-1.186) and 1.091 (1.001-1.189) for average 1 week and 2 weeks of accumulation.

[ Conclusion ] Exposure to air pollutants may contribute to the risk of preterm birth, showing both lag effects and accumulative effects.
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Table 1 Descriptive statistics for preterm births, meteorological

factors, and air pollutants in Ningbo from 2014 to 2015

F845 ( Indicator ) JUH ( Range ) Pos M Pis
H AR AW
Daily number of preterm birth 1-24 4 7 10
HOPAR(C)

. 0.6~31.9 10.30 19.10 24.33
Daily mean temperature
HF AR (% )

Daily mean relative humidity

16~97 47.75 61.00 78.00

PM,5( pg/m®) 4~192 2600 3800  57.25
PMio( pg/m®) 9-278 4100 5900 8625
S0, ( pg/m?) 363 11.00 1400  19.00
NO,( ug/m®) 3~118 2800 3900  52.00
CO(mg/m?) 0.38~10.80 0.72 0.86 1.06
0s( pg/m*) 6~242 66.00 9000 12025
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Table 2 Spearman correlation between concentrations of

6 air pollutants and meteorological factors in Ningbo
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[ Note JA: PMys; B: PMyp; C: SO»; D: NO»; E: CO; F: Os. Each increase for CO is 0.1 mg/m* and for the other pollutants is 10 pg/m”.
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Figure 1 Lag effects( RR and 95%CI ) of increase of concentrations of 6 air pollutants on preterm birth during 0-6 days before birth in Ningho
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Table 3 Cumulative effects of 6 air pollutants on preterm birth in Ningho

iR 18 (Lag 1 week ) i 2 8 ( Lag 2 weeks ) i 38 (Lag 3 weeks ) s 48 ( Lag 4 weeks )
75444 ( Pollutant )
RR 95%Cl RR 95%CI RR 95%CI RR 95%Cl

PM, 5 1.021 0.994~1.044 1.018 0.986~1.050 1.004 0.968~1.040 0.986 0.949~1.025
PM,, 1.012 0.994~1.029 1.013 0.993~1.034 1.006 0.983~1.029 0.997 0.972~1.022
S0, 1.099¢ 1.019~1.186 1.091* 1.001~1.189 1.067 0.972~1.172 1.051 0.951~1.161
NO, 1.014 0.976~1.053 1.012 0.969~1.056 0.998 0.952~1.046 0.990 0.941~1.042
co 1418 0.644~3.123 1.242 0.402~3.831 1.326 0.343~5.132 0.795 0.164~3.839
05 1.003 0.988~1.018 1.005 0.988~1.023 0.995 0.977~1.013 0.986 0.966~1.006

[ ]CO By 3K S 0.1 mg/m’, 477 24 i K AL 10pg/m’, *: P<0.05,
[ Note JEach increase for CO is 0.1 mg/m® and for the other pollutants is 10 ug/m®. *: P<0.05.
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