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Sources of Air Pollution





Percentage of Preterm Births Associated with 
Ambient PM2.5 in 2010

Malley et al. Env Int 2017
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Assisted Reproductive Technologies (ART)



The EARTH Study

¨ Couples presenting at MGH Fertility Center (2004-2019)

¤ Females: 18 to 45 yrs

¤ Males: 18 to 55 yrs

¨ Extensive lifestyle, medical, and reproductive history 
questionnaire

¨ Residential address is collected at enrollment

¤ Linked to validated spatio-temporal models of air pollution

¨ Food frequency questionnaire

¨ The couples are followed for ≤6 ART cycles 

¤ All outcomes are abstracted from medical records by trained 
research nurses



Geographical Distribution of EARTH Women (n=345)

• 51% of women lived in greater Boston area

• 78% of women lived within a 15 mi radius of Massachusetts General Hospital



Distance to Major Roadway & Live Birth following ART

Women who lived <50m from a major road had 13% lower
probability of live birth compared to those living ≥ 400m.

Adjusted for age, BMI, race, and smoking status, education level and census tract median income

Gaskins et al. Env Int 2018
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Folate and One-Carbon Metabolism

Laanpere et al. Nut Rev 2010



Supplemental Folate and Live Birth following ART
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Effect Modification of Air Pollution/Live Birth Association by 
Supplemental Folate (< or ≥800 µg/day)
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Effect Modification of NO2/Live Birth Association by 
Supplemental Folate (continuous)
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Effect Modification of Air Pollution/ART Outcomes by 
Supplemental Folate (< or ≥800 µg/day)
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Conclusions on Traffic-Related Air Pollution and Fertility

¨ Evidence continues to grow supporting a link between ambient air pollution and impaired 
fertility
¤ Traffic-related combustion products may be the primary driver

¤ Short-term exposures during critical windows may be particularly important

¨ Folate may offer protection against the negative reproductive 
consequences of air pollution

¨ Many lingering questions and areas for future research



Racial Disparities in Traffic-Related Air Pollution Exposure

Absolute Difference in Mean NO2 Concentrations between non-Whites and Whites in 2010

Clark et al. Environ Health Perspect 2017



Racial Disparities in ART Outcomes

Shapiro et al. Reprod Biol Endocrinol 2017



Fertility Rates are Falling Worldwide



Trends in first birth rates by women ≥35 yrs in the 
US, 1970–2012

SOURCE: CDC/NCHS, National Vital Statistics System.



Reducing Ambient Air Pollution Through Policy is Key

Environmental Rules Being Rolled Back 
Under Current Administration
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