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Abstract

Objectives: To explore the effect of ambient PM2.5 exposure on natural abortion.
Methods：In this study, we investigated the birth outcomes of 31,085 participants and their individual PM2.5 exposure values in Henan, China from National Free Pre-pregnancy Checkups Project and the Ministry of Environmental Protection of the People's Republic of China. In this research, the PM2.5 exposure time was divided into four periods (1 week before pregnancy, 1 month before pregnancy, 2 months before pregnancy and 3 months before pregnancy). We calculated the average concentration and the corresponding quartiles of PM2.5 in these four periods. We used logistic regression to explore the association between PM2.5 exposure and natural abortion in different periods, and compared the effects of different quartiles of levels of PM2·5 exposure on natural abortion in each exposure phase. The effects were adjusted for maternal age, body-mass index (BMI) before pregnancy, month at delivery, second-hand smoking, drinking and number of previous pregnancies. 
Results：A total of 31,085 participants were included, among which 500 (1.6%) were natural abortion. Each 10 μg/m³ increase of PM2.5 was associated with increases in the risk of natural abortion of 5.56% (95% CI 2.63-8.58) in the period of 1 week before pregnancy, 17.92% (95% CI 13.50-22.52) in the period of 1 month before pregnancy, 15.13% (95% CI 11.02-19.39) in the period of 2 months before pregnancy, and 13.03% (95% CI 8.69-17.55) in the period of 3 months before pregnancy. We found that PM2.5 exposure during 1 month before pregnancy had the highest significant increase in the risk of natural abortion, and we then explored the dose association between natural abortion and PM2.5 exposure based on quartiles. Compared with the lowest quartile of PM2.5 exposure, the fourth quartile all increased the risk of natural abortion, and fourth quartile PM2.5 exposure during 1 month before survey was the most obvious increased, and the odds ratio was 1.829 (95% CI 1.444-2.315).
Conclusions: We observed that ambient PM2.5 exposure could increase the risk of natural abortion, and was most significant during 1 month before pregnancy.
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