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Letter to Editors 

Estimate of benefit attributable to wearing masks in Chicago during the early days of the pandemic  
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To the Editor: 

Although face masks are believed to prevent transmission of SARS- 
CoV-2, there is limited evidence supporting this belief [1]. Time- 
dependent processes that are influenced by viral infection may be 
used to assess prevention of viral transmission. Because COVID-19 
presentations to emergency departments in Chicago are reportable, 
their time course is ideally suited for such assessment. 

As a rule, presentations of influenza-like illnesses to emergency de-
partments in Chicago decline according to an empirical first-order pro-
cess [2], the parameters of which are calculable from even limited 
paired data. Deviation from the theoretical ‘decay’ of those data, espe-
cially deviation that occurs coincident with, for example, the mandated 
wearing of face masks, can then be used for causal inference (Fig. 1). 

COVID-19 data from all Chicago hospitals were obtained through 
portals of the Chicago Department of Public Health, https://www.chic 
ago.gov/city/en/sites/covid19/home/covid-dashboard.html and https 
://data.cityofchicago.org/browse?limitTo=datasets&sortBy=alpha&ta 
gs=covid-19. Panel A of the figure shows the 7-day moving average of 
COVID-19 presentations for the period March 1, 2020 through 
November 13, 2020 [2]. Because reporting by all hospitals was not 
consistent until May 1, presentations prior to that date are not consid-
ered. Panel B of the figure shows the time course of COVID-19 pre-
sentations from peak through nadir (corresponding to the dashed 
enclosure, Panel A). The decline is biphasic, with the initial phase being 
the slower of the two. Here, the initial decline is treated as background, 
the rate constant of which is 0.028 d-1. The more rapid decline is 
attributed to the wearing of face masks, which became mandatory May 1 
(arrow, Panel B). Considered in this fashion, the difference between 
reported COVID-19 presentations and the background rate (gray area, 
Panel B) provides an estimate of benefit conferred by the public safety 
measure, i.e., 13,934 fewer COVID-19 presentations to Chicago emer-
gency departments. At Northwestern Memorial, a hospital 

representative of those in Chicago, 47% of COVID-19 presentations were 
admitted, 13% were held for observation, and 40% were discharged. 
The median expense for admitted patients was ~$24,000; for observed 
patients, ~$8,000; and for discharged patients, ~$2,000. Thus, even if 
the 13,934 presentations that were prevented had all been patients who 
were ultimately discharged, the cost avoidance was ~$28,000,000. 
Notwithstanding the expenses associated with their purchase, distribu-
tion and wearing, this estimate suggests face masks did indeed provide 
significant benefit during the early days of the pandemic. It is possible 
that other measures, e.g., all manner of physical-distancing, and/or 
seasonal influences [2] may have contributed to the rather abrupt 
decrease in COVID-19 presentations early in the pandemic. But because 
the mandated wearing of face masks in the urban environment was the 
most obvious and coordinated healthcare measure, it is likely that it, 
above all other possible influences, was responsible for the effect. 
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Fig. 1. Panel A, 7-day moving average of 
COVID-19 presentations to emergency de-
partments of all Chicago hospitals, March 1, 
2020, through November 13, 2020. The 
dashed line encloses the time-course shown 
in Panel B. In B, the dashed line represents 
the first-order fit of the ILI data for the 
period May 1, 2020 (arrow) through 
September 23, 2020 (R2 = 0.993). Excluded 
from the fit were data corresponding to the 
period May 23, 2020, through August 16, 
2020, the interval across which the benefit 
attributable to the wearing of face masks is 
purported to have occurred. See text for 
details.   
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