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		Abstract

		Background: Although clinical risk factors for poor COVID-19 outcomes have been identified in people with rheumatic disease, associations between environmental and societal factors and poor outcomes remain unknown. We investigated whether country-level environmental and societal factors were associated with COVID-19-related death in people with rheumatic disease.

Methods: Individual-level data on adults with rheumatic disease and COVID-19 were derived from the COVID-19 Global Rheumatology Alliance Registry from March 2020 to August 2021. Country-level covariates potentially associated with death were obtained from publicly available sources. Multivariable logistic regression was used to evaluate independent associations between regional characteristics and death, after controlling for known individual-level risk factors. A series of nested mixed-effects regression models with country as random effects were used to determine whether the regional covariates identified sufficiently explained country-level variations in death.

Findings: We included 14,044 patients, from 23 countries. Mean (SD) age was 54.4 (15.6) years and 10,178 (72.5%) were female. Factors positively associated with death included air pollution (odds ratio: 1.10 per 10-micrograms increase in fine particulate matter per cubic meter, 95% CI: 1.01-1.17), the share of population aged 65 or older (1.19 per 1% increase, 1.10-1.30) and population mobility (1.03 per 1% increase in number of visits to grocery and pharmacy stores, 1.02-1.05). Number of hospital beds (0.94 per unit increase per 1,000 population, 0.88-1.00), human development index (0.65 per 0.1-unit increase, 0.44-0.96), and government response stringency (0.83 per 10-unit increase in containment index, 0.74-0.93) were associated with fewer deaths. These factors sufficiently explained country-level variations in death (Intraclass correlation coefficient = 1.2%, 95% CI: 0.1-9.5%, p = 0.14) .

Interpretation: Our findings highlight the importance of environmental and societal factors as potential explanations of the disparate impact of COVID-19 on people with rheumatic disease, globally.
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