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Randomization

Blinding

Did the study involve field work? Yes No
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by our Data Use Agreement with the U.S. Centers for Medicare & Medicaid Services, the Medicare data that support the findings of this study are neither sharable
nor publicly available. Academic and non-profit researchers who are interested in using Medicare data should contact the U.S. Centers for Medicare & Medicaid
Services directly to obtain their own datasets upon completion of a Data Use Agreement. The source data underlying all figures are provided in the Source Data file.

We constructed two national population-based cohorts of those aged 65 and above from the Medicare Chronic Conditions
Warehouse (2000-2018), including doctor visits, to investigate the impact of long-term exposure to ambient fine particulate matter
(PM2.5), nitrogen dioxide (NO2), and ozone (O3) on dementia and AD incidence, respectively. Data were analyzed via Cox
proportional hazards regression.

This study population was based on the 100% Medicare claims data in Medicare Chronic Conditions Warehouse (CCW). All eligible
samples were finally involved in our study. This study finally included 12,233,371 individuals in the dementia cohort and 12,456,447
individuals in the Alzheimer's disease cohort.

All Medicare beneficiaries aged 65 and over who were always enrolled (1) in Medicare Fee-for-Service program; and (2) in both
Medicare Part A (hospital insurance) and Part B (medical insurance) in the contiguous United States between 2000 and 2018 were
selected in our study cohort. No further sampling procedure was conducted. This study finally included 12,233,371 individuals in the
dementia cohort and 12,456,447 individuals in the Alzheimer's disease cohort, which allow very large-scale population-based cohort
study.

The health data relied on already existent Medicare administrative data collected by the Centers for Medicare & Medicaid Services
(CMS) and derived from reimbursement information or the payment of bills. The data include all U.S. residents that are eligible to
enter the Medicare program after they turn 65 years of age. The pollution data were derived using spatiotemporal ensemble models
that integrated three different machine learning algorithms, which could be publicly available from https://
doi.org/10.7927/0rvr-4538.

The Medicare administrative data collected beneficiaries' information annually, e.g., age, Medicaid eligibility, and ZIP code of
residence for each Medicare beneficiary were updated annually. We acquired the nationwide Medicare data across the contiguous
US from 2000-2018. The smallest geographic unit of these Medicare data was ZIP code, i.e., we know in which ZIP code each
Medicare enrollee resides for each calendar year.

We excluded those with any time in Medicare Advantage (HMO) over the study period since claim records are not available for these
beneficiaries and excluded those only enrolled in Medicare Part A or Part B. Without these restrictions we can miss diagnoses of
interest for the study population, i.e. we aim to make sure that we have access to all their claims for each subject included in our
cohort so that we can better capture their first diagnosis and investigate disease incidence.

All attempts to repeat the experiment were successful.

NA. This study is an observational study, and we didn't perform further sampling or randomizing

This is an observational study, and blinding is not relevant.




