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            Abstract
Little is known about whether exposure to unconventional oil and gas development is associated with higher mortality risks in the elderly and whether related air pollutants are exposure pathways. We studied a cohort of 15,198,496 Medicare beneficiaries (136,215,059 person-years) in all major US unconventional exploration regions from 2001 to 2015. We gathered data from records of more than 2.5 million oil and gas wells. For each beneficiaryâ€™s ZIP code of residence and year in the cohort, we calculated a proximity-based and a downwind-based pollutant exposure. We analysed the data using two methods: a Cox proportional hazards model and a difference-in-differences design. We found evidence of a statistically significant higher mortality risk associated with living in proximity to and downwind of unconventional oil and gas wells. Our results suggest that primary air pollutants sourced from unconventional oil and gas exploration can be a major exposure pathway with adverse health effects in the elderly.
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                    Fig. 1: Process diagram of our study design.


Fig. 2: Map of the study area, which contains more than 120,000 active UOGD wells located in 9,244 ZIP codes as of December 2015.


Fig. 3: UOGD exposure assessment in an example ZIP code and month (Washington, Pennsylvania 15301, August 2015).


Fig. 4: The results of Model I and Model II in Analysis Set I.


Fig. 5: Trends in all-cause mortality rate in the treatment group and comparison group pre- and post-drilling.


Fig. 6: The results of a pre-test of the assumption of parallel trends in the mortality rate between the treatment and comparison groups (DiD in Analysis Set II).



                


                
                    
                
            

            
                Data availability

              
              Medicare beneficiary data are available from https://data.medicare.gov/ for researchers who meet the criteria for access to confidential data. UOGD data are available from Enverus (https://www.enverus.com/) via subscription. The UOGD exposure data that support the findings of this study are available from the corresponding author upon reasonable request.

            

Code availability

              
              All model codes are available at https://github.com/longxiang1025/Fracking_Health.
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