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CITY OF EAU CLAIRE MISSION STATEMENT 

IT IS OUR MISSION TO ASSURE THE COMMON GOOD THROUGH SERVICES ESSENTIAL  

FOR A SAFE, SUSTAINABLE, ENGAGED AND HEALTHY COMMUNITY. 

EAU CLAIRE CITY COUNCIL AGENDA 

TUESDAY, FEBRUARY 2, 2021 

CITY HALL COUNCIL CHAMBER * VIA REMOTE ACCESS ONLY 

203 S. FARWELL STREET       4:00 P.M. 

PLEDGE OF ALLEGIANCE AND ROLL CALL 

While City Hall offices and meeting rooms remain closed in response to COVID-19, 

meetings of the City Council are being held virtually through online meeting systems and will be 

available to the public via Webex using a computer, tablet or smartphone using the link (requires 

Webex app), or telephone (listen only) using the dial-in number. If you would like to address the 

City Council, board, commission, or committee you must join the meeting as an attendee on a 

computer, tablet or smartphone (requires Webex app) using the link provided below. 

 

Event Address for Attendees:  
https://eauclairewi.webex.com/eauclairewi/onstage/g.php?MTID=ea463df8f828fa1df630f59b458951d84 

Listen Only Conference: United States Toll +1-408-418-9388 

Access Code:  146 316 1411 

 
 

SPECIAL MEETING ON FACE COVERING REQUIREMENT 
 

 

MOTION TO SUSPEND THE RULES 

 

1. Motion to suspend the rules and take up for consideration an ordinance amending  

Chapter 8.04 “Contagious Disease” by creating Section 8.04.031 entitled “COVID-19 Face 

Covering Requirement” of the Code of Ordinances of the City of Eau Claire. (Per City of 

Eau Claire Code of Ordinances s. 2.08.090, a suspension of rules item requires a two-thirds 

(2/3) vote of the number of members present.)  

(Stephen Nick)         (Page 5) 

 
 

PUBLIC DISCUSSION 
 

 

***Due to a large anticipated number of speakers, all public input/comment  

will be limited to two hours total, with 3 minutes per speaker. Written comments are 

welcome prior to the meeting and may be submitted here: Public Comment Form*** 

 

2. Public discussion on an ordinance amending Chapter 8.04 “Contagious Disease” by creating 

Section 8.04.031 entitled “COVID-19 Face Covering Requirement” of the Code of 

Ordinances of the City of Eau Claire. 

(Lieske Giese)         (Page 8) 
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CITY OF EAU CLAIRE MISSION STATEMENT 

IT IS OUR MISSION TO ASSURE THE COMMON GOOD THROUGH SERVICES ESSENTIAL  

FOR A SAFE, SUSTAINABLE, ENGAGED AND HEALTHY COMMUNITY. 

 
 

ORDINANCE FOR ACTION 
 

 

FACE COVERING REQUIREMENT 

 

3. Ordinance amending Chapter 8.04 “Contagious Disease” by creating Section 8.04.031 

entitled “COVID-19 Face Covering Requirement” of the Code of Ordinances of the City of 

Eau Claire. 

(Lieske Giese)         (Page 61) 
 

 

ADJOURNMENT 
 

 

The next City Council Legislative Meeting is scheduled to be held at 4 p.m. on February 9, 2021. 

 
 

NOTICE TO CITIZENS 
 

 

Due to requirements contained in the Wisconsin Open Meetings Law, only those matters placed 

on this agenda may be considered by the City Council at this meeting.  If any member of the 

public desires that the City Council consider a matter not included on this agenda, he or she should 

contact a City Council Member or the City Manager to have the matter considered for placement 

on a future City Council agenda.   
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Agenda Item #1 
 

CITY COUNCIL 
 

AGENDA ITEM COVER SHEET 
 

 

Meeting Date: Tuesday, February 2, 2021 
 

Agenda Item: Motion to suspend the rules and take up for consideration an ordinance 

amending Chapter 8.04 “Contagious Disease” by creating Section 

8.04.031 entitled “COVID-19 Face Covering Requirement” of the Code of 

Ordinances of the City of Eau Claire.  
 

 
SUMMARY / BACKGROUND 

 

Per City Ordinance 2.08.120, an ordinance must be introduced at a meeting and then taken 

up for action at the subsequent meeting unless the City Council acts to suspend the rules 

as provided in City Ordinance 2.08.090. The proposed ordinance creating Section 8.04.031 

was introduced at the City Council meeting on January 26, 2021 and would typically be 

taken up at Council’s next regular meeting on February 9, 2021. In order to take up the 

ordinance prior to that date, staff recommends suspending the rules. Suspension of the rules 

requires a 2/3 vote of the number of City Council Members present. 
 

 
 

ACTION / ATTACHMENTS 
 
 

Action:             Motion 
 

Attachments:   Motion 
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MOTION 

 

Motion to suspend the rules and take up for consideration an ordinance amending Chapter 8.04 

“Contagious Disease” by creating Section 8.04.031 entitled “COVID-19 Face Covering 

Requirement” of the Code of Ordinances of the City of Eau Claire. 

 

Adopted, 

February 2, 2021 

 

 

(SEAL)        

  President Terry L. Weld 

 

 

(SEAL)        

   Interim City Manager David A. Solberg 

 

 

        (ATTESTED)        

  City Clerk Carrie L. Riepl   
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Agenda Item #2 
 

CITY COUNCIL 
 

AGENDA ITEM COVER SHEET 
 

Meeting Date: Tuesday, February 2, 2021 
 

Agenda Item: Public discussion on an ordinance amending Chapter 8.04 “Contagious 

Disease” by creating Section 8.04.031 entitled “COVID-19 Face Covering 

Requirement” of the Code of Ordinances of the City of Eau Claire.  
 

 
SUMMARY / BACKGROUND 

 

The wearing of a properly fitting face covering has been determined by the Center for Disease 

Control, the State of Wisconsin, and numerous public health partners to reduce the spread of 

COVID-19.  Cloth face coverings, along with social distancing, hand washing, proper coughing 

and sneezing etiquette, cleaning and disinfection of high-touch surfaces, and increased ventilation, 

help reduce the spread of the virus. When we reduce the widespread transmission of the virus, our 

businesses and schools can remain open, and we can reduce the amount of disease, hospitalizations, 

and death in our community. 
 

A state-wide face covering requirement, newly issued by Governor Evers on January 19, 2021, 

may be overturned by a joint resolution of the state legislature or by action of the State Supreme 

Court in a pending case. Currently a national order exists specific to federal properties. The 

proposed ordinance will take effect only in the event that a state-wide face covering requirement 

no longer exists, and has been modified to reflect that change since the first reading. The proposed 

ordinance includes language that it will end on June 30, 2021, unless repealed earlier through City 

Council action.  
 

This ordinance is a companion to one being considered by the Eau Claire County Board and 

requires the wearing of face masks by all individuals 5 and older, unless exempted for medical or 

security reasons, as described in the ordinance. The face covering requirements are substantively 

similar to those in the State orders that started in the late summer of 2020. The ordinance also 

requires that buildings open to the public post a sign regarding face covering requirements at their 

entryway. 
 

The ordinance has been presented to the City-County Board of Health, the Eau Claire Chamber of 

Commerce, local healthcare & educational partners, and business leaders for review and input. The 

Board of Health recommended approval of the ordinance. 
 

For additional information related to the effectiveness of wearing face coverings please visit:  

https://www.cdc.gov/coronavirus/2019-ncov/more/masking-science-sars-cov2.html  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7228401/pdf/JMV-9999-na.pdf 

https://www.dhs.wisconsin.gov/covid-19/mask.htm.  

Additional studies on the efficacy of masking are also included in this Council packet. 
 

 
 

ACTION / ATTACHMENTS 
 
 

Action:             Public Discussion 
 

Attachments:   Ordinance 

                          Studies 

                          Peer City Chart 
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 ORDINANCE 

 

ORDINANCE AMENDING CHAPTER 8.04 “CONTAGIOUS DISEASE” BY CREATING 

SECTION 8.04.031, ENTITLED “COVID-19 FACE COVERING REQUIREMENT” OF THE 

CODE OF ORDINANCES OF THE CITY OF EAU CLAIRE. 

 

THE CITY COUNCIL OF THE CITY OF EAU CLAIRE DO ORDAIN AS FOLLOWS: 

 

 SECTION 1.  That Chapter 8.04, entitled “Contagious Disease” is hereby amended by creating 

Section 8.04.031, entitled “COVID-19 Face Covering Requirement” to read as follows: 

  

8.04.031 COVID-19 Face Covering Requirement 

 A. Purpose.  The purpose of this ordinance is to promote and protect the public health, 

safety, and general welfare of the residents of the city of Eau Claire during the world-wide 

COVID-19 pandemic and to be prepared in the event that the current order issued by the 

governor of the State of Wisconsin is vacated or not extended.  

 

 B.  Definitions.  The following definitions apply throughout this ordinance:  

  1. “Face Covering” shall mean a piece of cloth or other material that is worn 

to cover the nose and mouth completely.  A “face covering” includes but is not limited to a 

bandana, a cloth face mask, a disposable paper mask, a neck gaiter, or a religious face covering.  

A “Face Covering” does not include face shields, mesh masks, masks with holes or openings, or 

mask with vents. 

  2.   “Local health officer” shall mean the city-county health officer as defined 

by sec. 252.01(3), Wis Stats. 

  3.   “Physical distancing” shall mean maintaining at least six feet of distance 

from other persons who are not members of your household or living unit. 

    

 C. Requirement to wear a face covering.  Every person, age five or older, who is located 

within the city of Eau Claire shall wear a face covering if the following apply:  

  1. The person is indoors or in an enclosed space, other than a private 

residence; and 

 2.   Another person or persons who are not members of the individual’s 

household or living unit are present in the same room or enclosed space.  

 3.   Face coverings are strongly recommended in all other settings, including 

outdoors, when it is not possible to maintain physical distancing.  

 4.   Buildings with public access are required to post a notice at their entrance 

that face coverings are required.   

 

 D. Exceptions to the requirement to wear a face covering.  

 1.   Persons who are otherwise required to wear a face covering may remove 

the face covering in the following situations:  

  a. While eating or drinking. 

  b.   When communicating with an individual who is deaf or hard of 

hearing and communication cannot be achieved through other means.  

  c.   While obtaining a service that requires the temporary removal of 

the face covering, such as dental services.  

  d. While sleeping.  

  e.   While swimming or on duty as a lifeguard.  
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  f.   While a single individual is giving a religious, political, media, 

educational, artistic, musical, or theatrical presentation for an audience, the single speaker may 

remove the face covering when actively speaking if the speaker remains at least 6 feet away from 

all other individuals at all times, when his or her face covering is removed.  

  g.   When engaging in work where wearing a face covering would 

create a risk to the individual as determined by government safety guidelines.  

  h.   When a federal or state law or regulation prohibits the wearing of a 

face covering.  

 2. According to Centers for Disease Control (CDC) guidelines, the following 

are exempt from the requirement to wear a face covering:  

  a.   Children between the age of 2 and 5 are encouraged to wear a face 

covering when physical distancing is not possible.  The CDC does not recommend face 

coverings for children under the age of 2.  

  b.   Persons who have trouble breathing.  

  c.   Persons who are unconscious, incapacitated, or otherwise unable to 

remove the face covering without assistance.  

  d.   Persons with medical conditions, intellectual or developmental 

disabilities, mental health conditions, or other sensory sensitivities that prevent the person from 

wearing a face covering.  

  e.   Incarcerated individuals.   

 

 E.  Enforcement.  Failure of an individual to comply with this ordinance may result in the 

issuance of a citation, resulting in a forfeiture of $200.00 per incident together with the costs of 

prosecution, with each incident constituting a new and separate violation.  

 

 F. Effective date and sunset.  This ordinance will go into effect only if the Emergency 

Order dated January 19, 2021 issued by the governor of the State of Wisconsin requiring the use 

of face coverings, or any successor face covering order of the governor is vacated by a decision 

of the Supreme Court of the State of Wisconsin or legislature, or if the governor does not extend 

such an order, or if there is any absence of a state face covering requirement applicable in the 

city of Eau Claire.  This ordinance will be published as a class 1 notice and will become effective 

the day after publication.  This ordinance will sunset on June 30, 2021 and will be automatically 

repealed on that date unless otherwise repealed earlier by action of the City Council.     

 

 

(SEAL)        

  President Terry L. Weld 

 

 

(SEAL)        

   Interim City Manager David A. Solberg 

 

 

        (ATTESTED)        

  City Clerk Carrie L. Riepl   

First Reading   

Final Reading   

Adopted   

Published   
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Scientific Brief: Community Use of Cloth Masks to Control 
the Spread of SARS-CoV-2
Updated Nov. 20, 2020 Print

Background
SARS-CoV-2 infection is transmitted predominately by respiratory droplets generated when people cough, sneeze, sing, 
talk, or breathe. CDC recommends community use of masks, specifically non-valved multi-layer cloth masks, to prevent 
transmission of SARS-CoV-2. Masks are primarily intended to reduce the emission of virus-laden droplets (“source 
control”), which is especially relevant for asymptomatic or presymptomatic infected wearers who feel well and may be 
unaware of their infectiousness to others, and who are estimated to account for more than 50% of transmissions.  Masks 
also help reduce inhalation of these droplets by the wearer (“filtration for personal protection”). The community benefit of 
masking for SARS-CoV-2 control is due to the combination of these effects; individual prevention benefit increases with 
increasing numbers of people using masks consistently and correctly.

Source Control to Block Exhaled Virus
Multi-layer cloth masks block release of exhaled respiratory particles into the environment, along with the 
microorganisms these particles carry.  Cloth masks not only effectively block most large droplets (i.e., 20-30 microns and 
larger) but they can also block the exhalation of fine droplets and particles (also often referred to as aerosols) smaller 
than 10 microns ; which increase in number with the volume of speech and specific types of phonation. Multi-layer 
cloth masks can both block up to 50-70% of these fine droplets and particles   and limit the forward spread of those that 
are not captured. Upwards of 80% blockage has been achieved in human experiments that have measured blocking 
of all respiratory droplets, with cloth masks in some studies performing on par with surgical masks as barriers for source 
control.

Filtration for Personal Protection
Studies demonstrate that cloth mask materials can also reduce wearers’ exposure to infectious droplets through filtration, 
including filtration of fine droplets and particles less than 10 microns. The relative filtration effectiveness of various masks 
has varied widely across studies, in large part due to variation in experimental design and particle sizes analyzed. Multiple 
layers of cloth with higher thread counts have demonstrated superior performance compared to single layers of cloth with 
lower thread counts, in some cases filtering nearly 50% of fine particles less than 1 micron . Some materials (e.g., 
polypropylene) may enhance filtering effectiveness by generating triboelectric charge (a form of static electricity) that 
enhances capture of charged particles while others (e.g., silk) may help repel moist droplets and reduce fabric wetting 
and thus maintain breathability and comfort.

Human Studies of Masking and SARS-CoV-2 Transmission
Data regarding the “real-world” effectiveness of community masking are limited to observational and epidemiological 
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studies.

An investigation of a high-exposure event, in which 2 symptomatically ill hair stylists interacted for an average of 15 
minutes with each of 139 clients during an 8-day period, found that none of the 67 clients who subsequently 
consented to an interview and testing developed infection. The stylists and all clients universally wore masks in the 
salon as required by local ordinance and company policy at the time.

In a study of 124 Beijing households with > 1 laboratory-confirmed case of SARS-CoV-2 infection, mask use by the 
index patient and family contacts before the index patient developed symptoms reduced secondary transmission 
within the households by 79%.

A retrospective case-control study from Thailand documented that, among more than 1,000 persons interviewed as 
part of contact tracing investigations, those who reported having always worn a mask during high-risk exposures 
experienced a greater than 70% reduced risk of acquiring infection compared with persons who did not wear masks 
under these circumstances.

A study of an outbreak aboard the USS Theodore Roosevelt, an environment notable for congregate living quarters 
and close working environments, found that use of face coverings on-board was associated with a 70% reduced risk.

Investigations involving infected passengers aboard flights longer than 10 hours strongly suggest that masking 
prevented in-flight transmissions, as demonstrated by the absence of infection developing in other passengers and 
crew in the 14 days following exposure.

Seven studies have confirmed the benefit of universal masking in community level analyses: in a unified hospital system,
a  German city, a U.S. state, a panel of 15 U.S. states and Washington, D.C., as well as both Canada and the U.S.
nationally. Each analysis demonstrated that, following directives from organizational and political leadership for universal 
masking, new infections fell significantly. Two of these studies and an additional analysis of data from 200 countries 
that included the U.S. also demonstrated reductions in mortality. An economic analysis using U.S. data found that, given 
these effects, increasing universal masking by 15% could prevent the need for lockdowns and reduce associated losses of 
up to $1 trillion or about 5% of gross domestic product.

Conclusions
Experimental and epidemiological data support community masking to reduce the spread of SARS-CoV-2. The prevention 
benefit of masking is derived from the combination of source control and personal protection for the mask wearer. The 
relationship between source control and personal protection is likely complementary and possibly synergistic , so that 
individual benefit increases with increasing community mask use. Further research is needed to expand the evidence base 
for the protective effect of cloth masks and in particular to identify the combinations of materials that maximize both their 
blocking and filtering effectiveness, as well as fit, comfort, durability, and consumer appeal. Adopting universal masking 
policies can help avert future lockdowns, especially if combined with other non-pharmaceutical interventions such as 
social distancing, hand hygiene, and adequate ventilation.
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Most SARS-CoV-2 Infections Are Spread by People without Symptoms

Infection is spread primarily through 
exposure to respiratory droplets exhaled 
by infected people when they breathe, 
talk, cough, sneeze, or sing

▪ Most of these droplets are <10 μm, 
often referred to as aerosols

▪ The amount of these fine droplets and 
particles increases with volume of 
speech (e.g., loud talking, shouting)  
and respiratory exertion (e.g., exercise)

Adapted from Aslved et al. 2020, Aerosol Sci Technol; https://doi.org/10.1080/02786826.2020.1812502.17
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▪ 40-45% of infected people are 
estimated to never develop symptoms 

▪ Among people who do develop 
symptomatic illness

– Transmission risk peaks in the 
days just before symptom onset 
(presymptomatic infection) and 
for a few days thereafter

– Accordingly, the number of 
infections transmitted peaks 
when virus levels peak

He et al. 2002, Nat Med; 26(5):672-675 and 26(9):1491-1494.

Before symptoms After symptoms

Most SARS-CoV-2 Infections Are Spread by People without Symptoms
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▪ CDC and others estimate that more 
than 50% of all infections are 
transmitted from people who are not 
exhibiting symptoms 

▪ This means, at least half of new
infections come from people likely 
unaware they are infectious to others 
(red and orange in the figure, left)*

Moghadas et al. 2020, Proc Natl Acad Sci USA;117(30):17513-17515. Johansson et al. 2020, CDC unpublished data; submitted.

* Figure assumes peak infectiousness occurs 5 days after infection 
and that 24% of infections are asymptomatic. With these 
assumptions, 59% of infections would be transmitted when no 
symptoms are present but could range 51%-70% if the fraction of 
asymptomatic infections were 24%-30% and peak infectiousness 
ranged 4-6 days.

Most SARS-CoV-2 Infections Are Spread by People without Symptoms

Never symptomatic: 24%
Pre-symptomatic: 35%

Symptomatic: 41%
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Three Levels of Scientific Evidence Demonstrate the 
Benefit of Community Masking to Control SARS-CoV-2

1. Controlled laboratory-based experimental studies of cloth masks’ capacity to 

– Block exhaled emission of virus-laden respiratory particles (source control)

– Reduce inhalation of these droplets by the wearer (personal protection)

2. Epidemiological investigations

– Outbreaks

– Cohort and case-control studies

3. Population-level community studies

– Across multiple levels (e.g., hospital system, city, state, country, multi-country)
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Community Masking to Control SARS-CoV-2

Experimental Studies
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Laboratory Assessment of Cloth Masks Effectiveness: 
Source Control (exhalational)

Cloth masks provide source control

▪ Cloth masks block most large (>20-30 μm) 
exhaled respiratory droplets 

▪ Multi-layer cloth masks substantially 
block respiratory droplets <1-10 μm

– Comprise the greatest fraction of 
exhaled respiratory droplets

– Reductions as high as 50-70% 

▪ Some on par with surgical masks 

Figure from Lindsley et al. 2020; medRxiv: doi 10.1101/2020.10.05.20207241. . See “Appendix” at end of slide set for full set of references.22
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Laboratory Assessment of Cloth Masks Effectiveness:
Filtering Protection (inhalational)

Cloth masks also filter inhaled droplets

▪ Their performance filtering inhaled small 
droplets is not as good as their 
performance blocking exhaled small 
droplets

▪ Improvements possible with more layers, 
multiple materials

– Static charge, hydrophobic

▪ Opportunities for innovation

Image from Konda et al. 2020, ACS Nano; 14(5):6339-6347. See “Appendix” at end of slide set for full set of references.23
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Laboratory Assessment of Cloth Masks Effectiveness:
Two-Headed Experimental Masking Evaluation using SARS-CoV-2

Ueki et al. 2020, mSphere; doi.org/10.1128/mSphere.00637-20. 24
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Laboratory Assessment of Cloth Masks Effectiveness:
Two-Headed Experimental Masking Evaluation using SARS-CoV-2

Ueki et al. 2020, mSphere; doi.org/10.1128/mSphere.00637-20. 25



Valid as of November 16, 2020

Laboratory Assessment of Cloth Masks Effectiveness: Summary

▪ Focus on the relative effects, not the absolute values from these laboratory studies
– All experiments are proxies for human experience and biological processes

▪ Source control is substantial, but there is also measurable and meaningful personal 
protection with the use of cloth masks

– Masking reduces the wearers’ viral exposure 

▪ Cloth masks are comparable to surgical masks when used together for community 
control (i.e., when combined for both source control and personal protection)
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Community Masking to Control SARS-CoV-2

Epidemiological  Investigations
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▪ High-risk exposure events
– May 2020: 2 symptomatically ill hair stylists 

• Interacted closely, for 15 minutes on average, with 139 clients over an 8-day period

• The stylists and all clients wore masks per local ordinance and company policy

• 0 of 67 clients subsequently reached for interview and tested developed infection

– March and April 2020: Outbreak aboard the USS Theodore Roosevelt

• Environment notable for congregate living quarters and close working environments

• Use of face coverings on-board was associated with a 70% reduced risk

▪ Retrospective case-control study of exposed contacts (Thailand)
– March 2020: People who reported having always worn a mask during high-risk exposures 

• Experienced a greater than 70% reduced risk of acquiring infection compared with 
people who did not wear masks under these circumstances 

Hendrix et al 2020, MMWR; doi.org/10.1101/2020.05.22.20109231. Payne et al. 2020, MMWR; 69(23):714-721. 
Doung-Ngern et al. 2020, Emerg Infect Dis;26(11). 

Multiple Epidemiologic Investigations of Cloth Mask Effectiveness 
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▪ Household surveys
– February and March 2020: Within 124 Beijing households with > 1 laboratory-confirmed case 

of SARS-CoV-2 infection

• Mask use by the index case and family contacts before the index case developed 
symptoms reduced secondary transmission within the households by 79%

▪ Air travel
– January 2020: symptomatically ill person was the sole air passenger wearing a surgical mask 

• 15-hour flight (Wuhan to Toronto) 

• 0 of 25 close contacts were infected in subsequent 14 days

– June and July 2020: At least 6 known infected passengers on 5 flights 

• 11-hour flights (Dubai to Hong Kong)

• 100% enforced mask mandate on-board

• 0 new infections among other passengers in the subsequent 14 days

Multiple Epidemiologic Investigations of Cloth Mask Effectiveness 

Schwartz et al. 2020, CMAJ; 192(15):E410. Freedman et al. 2020, J Travel Med; doi: 10.1093/jtm/taaa178. 
Wang et al. 2020, BMJ Glob Health; 5:e002794. doi:10.1136/bmjgh-2020-002794.
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▪ MacIntyre et al. 2015: 1,607 healthcare workers in 15 Vietnamese hospitals

– Compared: Regular use of surgical masks (3-ply), regular use of cloth masks (2-ply), 
control (standard masking practice)

– Endpoint: Respiratory illness identified through self-monitoring or lab-confirmed 
infection with flu, rhinovirus, or human metapneumovirus

– Outcome: Despite equal compliance wearing surgical and cloth masks, cloth masks 
were statistically no better than the control situation and inferior to surgical masks 
against

• Clinical upper respiratory illness

• Lab-confirmed viral infection 

Frequently Cited Study that Cloth Masks Are Not Protective

MacIntyre et al. 2015, BMJ Open; 5:e006577, doi:10.1136/bmjopen-2014-006577. 
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Frequently Cited Study that Cloth Masks Are Not Protective

▪ Generalization of these findings to community masking is limited

– Study did not include SARS-CoV-2 infection 

– Study did not include a true “no mask” group

– Study took place in a healthcare setting and not a general community setting

– Hospitalized patients and other staff were not masked (limited source control)

– Assignment to study arms was unblinded 

• Possible mask-type preferences could influence self-reporting of illness

– Cloth masks were washed by users and re-used (risk of self-inoculation handling mask)

• Re-analysis of the data in 2020 found increased risk of infection from self-washing masks

– HR of infection for self-washing was 2.04 (95% CI 1.03-4.00); p=0.04 

• “Healthcare workers whose cloth masks were laundered in the hospital laundry were 
protected as well as those who wore disposable medical masks.” MacIntyre et al., 2020

MacIntyre et al. 2020, BMJ Open ;10:e042045, doi:10.1136/bmjopen-2020-042045.
MacIntyre et al. 2015, BMJ Open; 5:e006577, doi:10.1136/bmjopen-2014-006577. 
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Jurisdictional Declines in New Diagnoses Associated With 
Organizational/Political Leadership Directives for Universal Masking 

▪ Seven published reports examined changes in new diagnoses or deaths with mask 
mandates
– Massachusetts General Brigham (MGB) Integrated Health Care System

– Jena city, Germany

– Arizona state, United States

– 15 states and District of Columbia, United States (two analyses)

– Canada, national

– United States, national

▪ All observed reductions in new COVID-19 diagnoses (n=6) or deaths (n=3) following 
recommendations for universal masking 

Wang et al. 2020, JAMA; 323(14):1341-1342. Gallaway et al 2020, MMWR; 69(40):1460-1463. Lyu and Wehby 2020, Health Affairs (Millwood); 39(8):1419-1425. 
Mitze et al. 2020, Institute of Labor Economics Report; DP No. 13319, http://ftp.iza.org/dp13319.pdf. 
Karaivanov et al. 2020, National Bureau Of Economic Research; Working Paper 27891, http://www.nber.org/papers/w27891. 
Hatzius et al. 2020, Goldman Sachs Research report https://www.goldmansachs.com/insights/pages/face-masks-and-gdp.html.
Chernozhukov et al. 2020, medRxiv: https://doi.org/10.1101/2020.05.27.20115139.
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Wang et al. 2020, JAMA; 324(7):703-704. doi:10.1001/jama.2020.12897

Jurisdictional Declines in New Diagnoses Associated With 
Organizational/Political Leadership Directives for Universal Masking 

▪ MGB required masking for all health 
care workers (HCW) followed two 
weeks later by required masking for all 
patients and visitors

▪ Despite interventions locally and 
within the MGB system (see bars 
below figure)
– New diagnoses among HCWs first started 

to decline within ~1 week* after 
implementation of full masking mandate

* Median incubation period is 4-6 days
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Jurisdictional Declines in New Diagnoses Associated With 
Organizational/Political Leadership Directives for Universal Masking 

▪ Political leaders mandated universal 
community masking in the city of Jena 
(Germany) on April 6, 2020

▪ New diagnoses leveled off starting 
about 10 days later* 

▪ Cumulative decline in number of new 
diagnoses of about 25% within 20 days

– >50% for persons aged > 60 years

▪ Other interventions had already been 
introduced (e.g., social distancing, 
hand hygiene)

* Median incubation period is 4-6 days

Adapted from Mitze et al. 2020, Institute of Labor Economics Report; DP No. 13319, http://ftp.iza.org/dp13319.pdf. 35
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Jurisdictional Declines in New Diagnoses Associated With 
Organizational/Political Leadership Directives for Universal Masking 

▪ Arizona mandated masking on June 17

▪ Decline in number of new cases began  
about 12 days later*

▪ Further interventions applied June 29 
– These interventions were coincident 

with the start of the decline

– Their effect could not have been 
instantaneous 

– This observation suggests start of decline 
was due to earlier masking mandate

Gallaway et al. 2020, MMWR; 69(40):1460-1463.10.15585/mmwr.mm6940e3. * Median incubation period is 4-6 days36
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Jurisdictional Declines in New Diagnoses Associated With 
Organizational/Political Leadership Directives for Universal Masking 

* Median incubation period is 4-6 days

▪ Arizona mandated masking on June 17

▪ Decline in number of new cases began  
about 12 days later*

▪ Further interventions applied June 29 
– These interventions were coincident 

with the start of the decline

– Their effect could not have been 
instantaneous 

– This observation suggests start of decline 
was due to earlier masking mandate

Gallaway et al. 2020, MMWR; 69(40):1460-1463.10.15585/mmwr.mm6940e3. 37
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Jurisdictional Declines in New Diagnoses Associated With 
Organizational/Political Leadership Directives for Universal Masking 

▪ Masking mandates in 15 states led to 2% decline in rate of new diagnoses by 21 days* 

▪ Rate of decline steadily increased with time after mandate, doubling by 21 days

*included D.C. and controlled for other major COVID-19 mitigation policies as time-varying.Lyu and Wehby 2020, Health Affairs (Millwood); 39(8):1419-1425.

Before mandates After mandates 

Daily decline in rate 
of new cases 

grew  larger the 
longer the mandates 

were in place
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Jurisdictional Declines in New Diagnoses Associated With 
Organizational/Political Leadership Directives for Universal Masking 

Daily Average Case Rate

** pp = percentage points

*
*

** pp = percentage points

*
*

Daily Average Fatality Rate

Hatzius et al. 2020, Goldman Sachs Research report, https://www.goldmansachs.com/insights/pages/face-masks-and-gdp.html.

▪ Mandatory masking prevented both infections and deaths; could avert more lockdowns

▪ With 15% increase in masking, estimated potential GDP savings of $1 trillion (5% GDP)
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Country-Level Declines in Deaths Associated With Timing of 
Universal Masking Adoption or Mandates

▪ Evaluated mortality rates stratified by time 

– From date of first diagnosis to date masking 
was mandated or otherwise universally 
adopted in 200 countries (including U.S.) 
through May 9, 2020 

– Used 3 strata based on time since infection 
first identified in country

▪ During each week without masks, 
mortality increased 59%

Leffler et al 2020, medRxiv; doi.org/10.1101/2020.05.22.20109231. 40
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The Science of Masking to Control COVID-19: Summary

▪ Cloth masks reduce community exposure to SARS-CoV-2

▪ Cloth masks offer both source control and personal protection
– The relationship is likely complementary and possibly synergistic

– Community benefit derives from the combination of these effects

– Individual benefit increases with increasing community mask use

▪ Wearing masks by both the infected and uninfected person gives the uninfected 
person the most protection

– “Masking can protect you and works best for you when everyone does it”
– “When you wear a mask, you protect others as well as yourself”

▪ Universal masking policies can help avert the need for shutdowns
– Especially if combined with other non-pharmaceutical interventions such as social distancing, 

hand hygiene, and adequate ventilation
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For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.
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The science around the use of masks by the public to impede COVID-19 transmission is advancing rapidly.
In this narrative review, we develop an analytical framework to examine mask usage, synthesizing the
relevant literature to inform multiple areas: population impact, transmission characteristics, source control,
wearer protection, sociological considerations, and implementation considerations. A primary route of
transmission of COVID-19 is via respiratory particles, and it is known to be transmissible from presymp-
tomatic, paucisymptomatic, and asymptomatic individuals. Reducing disease spread requires two things:
limiting contacts of infected individuals via physical distancing and other measures and reducing the
transmission probability per contact. The preponderance of evidence indicates that mask wearing reduces
transmissibility per contact by reducing transmission of infected respiratory particles in both laboratory
and clinical contexts. Public mask wearing is most effective at reducing spread of the virus when
compliance is high. Given the current shortages of medical masks, we recommend the adoption of public
cloth mask wearing, as an effective form of source control, in conjunction with existing hygiene, distancing,
and contact tracing strategies. Because many respiratory particles become smaller due to evaporation, we
recommend increasing focus on a previously overlooked aspect of mask usage: mask wearing by infectious
people (“source control”) with benefits at the population level, rather than only mask wearing by suscep-
tible people, such as health care workers, with focus on individual outcomes. We recommend that public
officials and governments strongly encourage the use of widespread face masks in public, including the
use of appropriate regulation.

COVID-19 | SARS-CoV-2 |masks | pandemic

Policy makers need urgent guidance on the use of
masks by the general population as a tool in combating
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the respiratory virus that causes COVID-19.
Masks have been recommended as a potential tool

to tackle the COVID-19 pandemic since the initial out-
break in China (1), although usage during the outbreak
varied by time and location (2). Globally, countries are
grappling with translating the evidence of public mask
wearing to their contexts. These policies are being
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developed in a complex decision-making environment, with a
novel pandemic, rapid generation of new research, and exponen-
tial growth in cases and deaths in many regions. There is currently a
global shortage of N95/FFP2 respirators and surgical masks for use in
hospitals. Simple cloth masks present a pragmatic solution for use by
the public. This has been supported by most health bodies. We
present an interdisciplinary narrative review of the literature on the
role of face masks in reducing COVID-19 transmission in
the community.

Background
Wu Lien Teh’s work to control the 1910 Manchurian Plague has
been acclaimed as “a milestone in the systematic practice of
epidemiological principles in disease control” (3), in which Wu
identified the cloth mask as “the principal means of personal
protection.” Although Wu designed the cloth mask that was used
through most of the world in the early 20th century, he pointed
out that the airborne transmission of plague was known since the
13th century, and face coverings were recommended for pro-
tection from respiratory pandemics since the 14th century (4). Wu
reported on experiments that showed a cotton mask was effective
at stopping airborne transmission, as well as on observational
evidence of efficacy for health care workers. Masks have contin-
ued to be widely used to control transmission of respiratory in-
fections in East Asia through to the present day, including for the
COVID-19 pandemic (5).

In other parts of the world, however, mask usage in the com-
munity had fallen out of favor, until the impact of COVID-19 was
felt throughout the world, when the discarded practice was rap-
idly readopted. By the end of June 2020, nearly 90% of the global
population lived in regions that had nearly universal mask use, or
had laws requiring mask use in some public locations (6), and
community mask use was recommended by nearly all major public
health bodies. This is a radical change from the early days of the
pandemic, when masks were infrequently recommended or used.

Direct Evidence of the Efficacy of Public Mask Wearing
If there is strong direct evidence, either a suitably powered ran-
domized controlled trial (RCT), or a suitably powered metaanalysis
of RCTs, or a systematic review of unbiased observational studies
that finds compelling evidence, then that would be sufficient for
evaluating the efficacy of public mask wearing, at least in the
contexts studied. Therefore, we start this review looking at these
types of evidence.

Direct Epidemiological Evidence. Cochrane (7) and the World
Health Organization (8) both point out that, for population health
measures, we should not generally expect to be able to find
controlled trials, due to logistical and ethical reasons, and should
therefore instead seek a wider evidence base. This issue has been
identified for studying community use of masks for COVID-19 in
particular (9). Therefore, we should not be surprised to find that
there is no RCT for the impact of masks on community transmis-
sion of any respiratory infection in a pandemic.

Only one observational study has directly analyzed the impact
of mask use in the community on COVID-19 transmission. The
study looked at the reduction of secondary transmission of SARS-
CoV-2 in Beijing households by face mask use (10). It found that
face masks were 79% effective in preventing transmission, if they
were used by all household members prior to symptoms occur-
ring. The study did not look at the relative risk of different types
of mask.

In a systematic review sponsored by the World Health Orga-
nization, Chu et al. (11) looked at physical distancing, face masks,
and eye protection to prevent person-to-person transmission of
SARS-CoV-2. They found that “face mask use could result in a
large reduction in risk of infection.” However, the review included
only three studies of mask use outside health care settings, all of
which were of SARS, not of SARS-CoV-2, one of which was in-
correctly categorized (it occurred in a hospital, but during family
and friend visits), and one of which found that none of the
households wearing masks had any infections, but was too un-
derpowered to draw any conclusions (12). The remaining study
found the use of masks was strongly protective, with a risk re-
duction of 70% for those that always wore a mask when going out
(13), but it did not look at the impact of masks on transmission
from the wearer. It is not known to what degree analysis of other
coronaviruses can be applied to SARS-CoV-2. None of the studies
looked at the relative risks of different types of mask.

There has been one controlled trial of mask use for influenza
control in the general community (14). The study looked at Aus-
tralian households, was not done during a pandemic, and was
done without any enforcement of compliance. It found that “in an
adjusted analysis of compliant subjects, masks as a group had
protective efficacy in excess of 80% against clinical influenza-like
illness.” However, the authors noted that they “found compliance
to be low, but compliance is affected by perception of risk. In a
pandemic, we would expect compliance to improve.” In compli-
ant users, masks were highly effective at reducing transmission.

Overall, evidence from RCTs and observational studies is in-
formative, but not compelling on its own. Both the Australian in-
fluenza RCT and the Beijing households observational trial found
around 80% efficacy among compliant subjects, and the one
SARS household study of sufficient power found 70% efficacy for
protecting the wearer. However, we do not know whether the
results from influenza or SARS will correspond to results for SARS-
CoV-2, and the single observational study of SARS-CoV-2 might
not be replicated in other communities. None of the studies
looked specifically at cloth masks.

Reviews and RCTs of Mask Use for Other Respiratory Illnesses.

A number of reviews have investigated masks during non-
pandemic outbreaks of influenza and other respiratory diseases. It
is not known to what degree these findings apply to pandemic
SARS-CoV-2. When evaluating the available evidence for the
impact of masks on community transmission, it is critical to clarify
the setting of the research study (health care facility or commu-
nity), whether masks are evaluated as source control or protection
for the wearer, the respiratory illness being evaluated, and (for
controlled trials) what control group was used.

A Cochrane review (15) on physical interventions to interrupt or
reduce the spread of respiratory viruses included 67 RCTs and
observational studies. It found that “overall masks were the best
performing intervention across populations, settings and threats.”
There is a similar preprint review by the same lead author (16), in
which only studies where mask wearing was tested as a stand-
alone intervention were included, without combining it with
hand hygiene and physical distancing, and excluding observa-
tional studies. That review concluded that “there was insufficient
evidence to provide a recommendation on the use of facial bar-
riers without other measures.” MacIntyre and Chughtai (17) pub-
lished a review evaluating masks as protective intervention for the
community, protection for health workers, and as source control.
The authors conclude that “community mask use by well people
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could be beneficial, particularly for COVID-19, where transmission
may be pre-symptomatic. The studies of masks as source control
also suggest a benefit, and may be important during the COVID-
19 pandemic in universal community face mask use as well as in
health care settings.”

The Usher Institute incorporated laboratory as well as epide-
miological evidence in their review (18), finding that “homemade
masks worn by sick people can reduce virus transmission by
mitigating aerosol dispersal. Homemade masks worn by sick
people can also reduce transmission through droplets.” One
preprint systematic review (19) including epidemiological, theo-
retical, experimental, and clinical evidence found that “face masks
in a general population offered significant benefit in preventing
the spread of respiratory viruses especially in the pandemic situ-
ation, but its utility is limited by inconsistent adherence to mask
usage.”On the other hand, a preprint systematic review that only
included RCTs and observational studies (20) concluded, based
on the RCTs, that there was only weak evidence for a small effect
from mask use in the community, but that the RCTs often suffered
from poor compliance and controls. It found that, in observational
studies, the evidence in favor of wearing face masks was stronger.

Randomized control trial evidence that investigated the impact
of masks on household transmission during influenza epidemics
indicates potential benefit. Suess et al. (21) conducted an RCT that
suggests household transmission of influenza can be reduced by
the use of nonpharmaceutical interventions, namely the use of
face masks and intensified hand hygiene, when implemented
early and used diligently. Concerns about acceptability and tol-
erability of the interventions should not be a reason against their
recommendation (21). In an RCT, Cowling et al. (22) investigated
hand hygiene and face masks that seemed to prevent household
transmission of influenza virus when implemented within 36 h of
index patient symptom onset. These findings suggest that non-
pharmaceutical interventions are important for mitigation of
pandemic and interpandemic influenza. RCT findings by Aiello
et al. (23) “suggest that face masks and hand hygiene may reduce
respiratory illnesses in shared living settings and mitigate the
impact of the influenza A (H1N1) pandemic.” A randomized inter-
vention trial (24) found that “face masks and hand hygiene com-
binedmay reduce the rate of ILI [influenza-like illness] and confirmed
influenza in community settings. These nonpharmaceutical mea-
sures should be recommended in crowded settings at the start of an
influenza pandemic.” The authors noted that their study “demon-
strated a significant association between the combined use of face
masks and hand hygiene and a substantially reduced incidence of ILI
during a seasonal influenza outbreak. If masks and hand hygiene
have similar impacts on primary incidence of infection with other
seasonal and pandemic strains, particularly in crowded, community
settings, then transmission of viruses between persons may be sig-
nificantly decreased by these interventions.”

Overall, direct evidence of the efficacy of mask use is sup-
portive, but inconclusive. Since there are no RCTs, only one ob-
servational trial, and unclear evidence from other respiratory
illnesses, we will need to look at a wider body of evidence.

A Framework for Considering the Evidence
The standard RCT paradigm is well suited tomedical interventions
in which a treatment has a measurable effect at the individual level
and, furthermore, interventions and their outcomes are indepen-
dent across persons comprising a target population.

By contrast, the effect of masks on a pandemic is a population-
level outcome where individual-level interventions have an

aggregate effect on their community as a system. Consider, for
instance, the impact of source control: Its effect occurs to other
individuals in the population, not the individual who implements
the intervention by wearing a mask. This also underlies a common
source of confusion: Most RCT studies in the field examine masks
as personal protective equipment (PPE) because efficacy can be
measured in individuals to whom treatment is applied, that is,
“did the mask protect the person who wore it?” Even then, ethical
issues prevent the availability of an unmasked control arm (25).

The lack of direct causal identifiability requires a more inte-
grative systems view of efficacy. We need to consider first princi-
ples—transmission properties of the disease, controlled biophysical
characterizations—alongside observational data, partially informa-
tive RCTs (primarily with respect to PPE), natural experiments (26),
and policy implementation considerations—a discursive synthe-
sis of interdisciplinary lines of evidence which are disparate by
necessity (9, 27).

The goal of such an analysis is to assess the potential benefits
and risks, in order to inform policy and behavior. United Nations
Educational, Scientific and Cultural Organization states that
“when human activities may lead to morally unacceptable harm
that is scientifically plausible but uncertain, actions shall be taken
to avoid or diminish that harm” (28). This is known as the “pre-
cautionary principle.” It was implemented in an international
treaty in the 1987Montreal Protocol. The loss of life and economic
destruction that has been seen already from COVID-19 are
“morally unacceptable harms.”

In order to identify whether public mask wearing is an appro-
priate policy, we need to consider the following questions, and
assess, based on their answers, whether mask wearing is likely to
diminish harm based on the precautionary principle: 1) What
could the overall population-level impact of public mask wearing
be (population impact)? 2) Based on our understanding of virus
transmission, what would be required for a mask to be effective
(transmission characteristics)? 3) Do face masks decrease the
number of people infected by an infectious mask wearer (source
control)? 4) Do face masks impact the probability of the wearer
becoming infected themselves (PPE)? 5) Can masks lead to un-
intended benefits or harm, for example, risk compensation be-
havior (sociological considerations)? 6) How can medical supply
chains be maintained (implementation consideration)? We will
evaluate each consideration in turn.

Population Impact
There are now over 100 countries that have implemented mask
requirements (29), and many regions such as US states that have
their own mask mandates. Most of these requirements were in-
stituted after there was a shortage of medical masks, so results in
these countries are likely to reflect the reality of what masks the
public is able to access in practice during a pandemic. By ana-
lyzing the timing of pandemic spread and mask use, along with
confounders such as population and geographic statistics, and
timings of other policy interventions, it is possible to estimate the
impact of mask use at a policy level. Here we look at studies based
on this approach, as well as looking at estimated outcomes based
on models, as part of a broad population impact analysis.

Ecological Studies. Leffler et al. (29) used a multiple regression
approach, including a range of policy interventions and country
and population characteristics, to infer the relationship between
mask use and SARS-CoV-2 transmission. They found that trans-
mission was 7.5 times higher in countries that did not have a mask
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mandate or universal mask use, a result similar to that found in an
analogous study of fewer countries (30). Another study looked at
the difference between US states with mask mandates and those
without, and found that the daily growth rate was 2.0 percentage
points lower in states with mask mandates, estimating that the
mandates had prevented 230,000 to 450,000 COVID-19 cases by
May 22, 2020 (31).

The approach of Leffler et al. (29) was replicated by Goldman
Sachs for both US and international regions, finding that face
masks have a large reduction effect on infections and fatalities,
and estimating a potential impact on US GDP of 1 trillion dollars if
a nationwide mask mandate were implemented (32). Although
between-region comparisons do not allow for direct causal attri-
bution, they suggest mask wearing to be a low-risk measure with a
potentially large positive impact.

A paper in the American Journal of Respiratory and Critical
Care Medicine (33) which analyzed Google Trends, E-commerce,
and case data found that early public interest in face masks may
be an independently important factor in controlling the COVID-
19 epidemic on a population scale. Abaluck et al. (34) extend the
between-country analyses from a cost perspective, estimating the
marginal benefit per cloth mask worn to be in the range from
US$3,000 to US$6,000.

A study of COVID-19 incidence in Hong Kong noted that face
mask compliance was very high, at 95.7 to 97.2% across regions
studied, and that COVID-19 clusters in recreational ‘mask-off’
settings were significantly more common than in workplace
“mask-on” settings (35).

Modeling. At the national and global scale, effective local inter-
ventions are aggregated into epidemiological parameters of
disease spread. The standard epidemiological measure of spread
is known as the basic reproduction number R0 which provides
parameters for the average number of people infected by one
person, in a susceptible population with no interventions. The
goal of any related health care policy is to have an aggregate
effect of reducing the effective reproduction number Re to below
1. Re is the average number of people infected by one person in a
population in practice, including the impact of policies, behavior
change, and already infected people.

Efficacy of face masks within local interventions would have an
aggregate effect on the reproduction number of the epidemic. In
this section, we look at models that have attempted to estimate
the possible magnitude of such an effect. The basic reproduction
number R0 is estimated to be in the range 2.4 to 3.9 (36).

Stutt et al. (37) explain that it is impossible to get accurate
experimental evidence for potential control interventions, but that
this problem can be approached by using mathematical modeling
tools to provide a framework to aid rational decision-making. They
used two complementary modeling approaches to test the ef-
fectiveness of mask wearing. Their models show that mask use by
the public could significantly reduce the rate of COVID-19 spread,
prevent further disease waves, and allow less stringent lockdown
measures. The effect is greatest when 100% of the public wear
face masks. They found that, with a policy that all individuals must
wear a mask all of the time, a median effective COVID-19 Re of
below 1 could be reached, even with mask effectiveness of 50%
(for R0 = 2.2) or of 75% (for R0 = 4).

Kai et al. (38) presented two models for predicting the impact
of universal mask wearing. Both models showed a significant im-
pact under (near) universal masking when at least 80% of a pop-
ulation is wearing masks, versus minimal impact when only 50% or

less of the population is wearing masks. Their models estimated
that 80 to 90% masking would eventually eliminate the disease.
They also looked at an empirical dataset, finding a very strong
correlation between early universal masking and successful sup-
pression of daily case growth rates and/or reduction from peak daily
case growth rates, as predicted by their theoretical simulations.

Tian et al. (39) developed a simple transmission model that
incorporated mask wearing and mask efficacy as a factor in the
model. For wearing masks, they found that wearing masks re-

duces Re by a factor ð1−mpÞ2, wherem is the efficacy of trapping
viral particles inside the mask, and p is the percentage of the
population that wears masks. When combined with contact trac-
ing, the two effects multiply. The paper notes that an important
issue not treated explicitly is the role played by asymptomatic
carriers of the virus. In addition, if adherence is socioeconomically,
demographically, or geographically clustered, the mass action
model may overestimate the impact. This is a limitation that could
apply to all of the models discussed in this review.

Under the Tian et al. (39) model, the largest effects are seen
when R0 is high, since the factor discussed above is a multiplier of
R0. Therefore, we will consider a conservative assessment applied
to an assumed R0 of 2.4, which is at the low end of the range
presented above, and also supported by other studies (40). With

50% mask usage and 50% mask efficacy level, ð1−mpÞ2 = 0.56.
Thus an R0 of 2.4 is reduced to an Re of 2.4× 0.56= 1.34, a huge
impact rendering spread comparable to the reproduction number
of seasonal influenza. To put this in perspective, 100 cases at the
start of a month become 584 cases by the month’s end (Re = 1.34)
under these assumptions, versus 31,280 cases (Re = 2.4) if masks
are not used. Such a slowdown in caseload protects health care
capacity and renders a local epidemic amenable to contact trac-
ing interventions that could eliminate the spread entirely.

A full range of efficacy m and adherence p based on an R0 of
2.4 is shown with the resulting Re in Fig. 1, illustrating regimes in
which growth is dramatically reduced (Re < 1) as well as pessimistic
regimes (e.g., due to poor implementation or population com-
pliance) that nonetheless result in a beneficial effect in suppress-
ing the exponential growth of the pandemic. For different values
of R0, the image would be identical, with just the color bar scale
varying linearly with the change in R0.

Ngonghala et al. (41) use a similar approach, covering a wider
variety of interventions, and completing numerous numerical
simulations. They find that “high use of face-masks in public could
lead to COVID-19 elimination,” and that “combining face-masks
and social-distancing is more effective in COVID-19 control.” Yan
et al. (42) provide an additional example of an incremental impact
assessment of respiratory protective devices using an augmented
variant of a traditional SIR (susceptible, infectious, or recovered)
model in the context of influenza with N95 respirators. They
showed that a sufficiently high adherence rate (∼80% of the
population) resulted in the elimination of the outbreak with most
respiratory protective devices. Fisman et al. (43) used a next-
generation matrix approach to estimate the conditions under
which masks would reduce the reproduction number of COVID-
19 under a threshold of 1. Their results find that masks, even with
suboptimal efficacy in both prevention of acquisition and trans-
mission of infection, could substantially decrease the reproduc-
tion number Re if widely used.

The models presented in this section are only as accurate
as their assumptions and parameters. Kai et al. (38) did compare
their model’s predictions with empirical results, and, overall, the
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models presented here are consistent with each other, and con-
sistent with the empirical findings in the previous section. How-
ever, simulations and similar models are simplifications of the real
world, and cannot fully model all of the interactions and drivers of
results in practice.

Overall, population-level studies of the impact of wearing
masks suggest that mask use may have been an important driver
of differences in SARS-CoV-2 outcomes in different regions.
These outcomes are in line with models that predict substantial
population level impacts of widespread mask use.

Transmission Characteristics
We have seen that the efficacy of public mask wearing is largely
supported by epidemiological and ecological data, as well as
models. This could be due to masks filtering virus from an infected
wearer, or protecting the wearer from infectious people around
them, or both. In order to understand who should wear what kind
of mask, and in what situations, we need an understanding of
virus transmission.

Some COVID-19 patients are asymptomatic, and nearly all
have a presymptomatic incubation period ranging from 2 d to
15 d, with a median length of 5.1 d (44). Patients may be most
infectious when symptoms are mildest or not present (45, 46). This
characteristic differentiates SARS-CoV-2 (COVID-19) from SARS-
CoV, as replication is activated early in the upper respiratory tract
(URT) (47). A study of temporal dynamics inferred that infec-
tiousness started from 2.3 d before symptom onset and peaked at
0.7 d before symptom onset (36).

High viral titers of SARS-CoV-2 are reported in the saliva of
COVID-19 patients. These titers have been highest at time of
patient presentation, and viral levels are just as high in asymp-
tomatic or presymptomatic patients, and occur predominantly in
the URT (46, 47). Asymptomatic people seem to account for ap-
proximately 40 to 45% of SARS-CoV-2 infections (48). An analysis
of SARS-CoV-2 viral load by patient age showed that viral loads of
SARS-CoV-2 in children are similar to adults (49). Another paper
showed no significant difference in saliva loads between mildly
symptomatic and asymptomatic children. These findings support

the contention that everyone, adults and children, should wear
masks (50).

A consequence of these disease characteristics is that any
successful policy intervention must properly address transmission
due to infectious patients that display few or no symptoms and
may not realize that they are infected. Because people with
symptoms, including coughing and sneezing, are generally
expected to stay home, our focus will be on other transmission
vectors: speaking, breathing, and contact.

This topic has been subject to added confusion due to debates
about whether these particles should be referred to as droplets or
aerosols, with implications about their ability to remain suspended
in air over time (51, 52). Inconsistent use of terminology about
respiratory particles that can transmit this disease has led to
confusion for scientists, the public health community, and the
general public. For this paper, we adopt the definition by Milton
(52) that incorporates findings from modern aerosol physics which
suggest that particles much larger than the 5-μm boundary (a
number that is sometimes cited by public health authorities as a
droplet/aerosol cutoff) can remain suspended in air for many mi-
nutes or more, can waft around, and, of significant consequence
for public health implications for this pandemic, accumulate
depending on currents of air and ventilation status of the envi-
ronment (52). We will thus refer to these respiratory emissions as
“respiratory particles” with the understanding that these include
particles that are transmitted through the air in a manner beyond
the “ballistic trajectories” traditionally assumed of respiratory
droplets and thus include aerosols that can remain suspended in
the air (52). While determining an exact number is not necessary
for purposes of this review, according to latest research informed
by modern aerosol physics, 100 μm is considered the boundary
between aerosols and droplets (52).

Normal speaking produces thousands of oral fluid particles
(aerosols and droplets) between 1 μm and 500 μm (53), which can
harbor respiratory pathogens, including SARS-CoV-2 (54). Many
of these emissions will then evaporate and turn into aerosol-
ized particles that are threefold to fivefold smaller, and can float
for 10 min or more in the air (54–56). Speech is known to emit
up to an order of magnitude more particles than breathing
(51, 57, 58).

A recent analysis has found that transmission through talking
may be a key vector (59), with louder speech creating increasing
quantities and sizes of particles, and a small fraction of individuals
behaving as “speech superemitters,” releasing an order of mag-
nitude more aerosols than their peers (53). Vuorinen et al. (60)
concluded, with a high level of certainty, that a major part of
particles of respiratory origin stay airborne for a long enough time
for them to be inhaled. They noted that the number of particles
produced by speaking is significant, especially as it is normally
done continuously over a longer period (60). Prather et al. (61)
stated that aerosol transmission of viruses must be acknowledged
as a key factor leading to the spread of infectious respiratory
diseases, and that SARS-CoV-2 is silently spreading in aerosols
exhaled by highly contagious infected individuals with no symp-
toms. They noted that masks provide a critical barrier. The site of
inhalation is also affected by the size of these particles, with the
smallest particles (≤5 μm) able to reach into the respiratory
bronchioles and alveoli in the lungs and medium-sized ones (up to
10 μm to 15 μm) able to deposit in the “the trachea and large
intrathoracic airways” (52).

Aerosolized transmission dynamics are pathogen specific, due
to pathogen-specific peak shedding and inactivation rates (62, 63).

Fig. 1. Impact of public mask wearing under the full range of mask
adherence and efficacy scenarios. The color indicates the resulting
reproduction number Re from an initial R0 of 2.4 (40). Blue area is
what is needed to slow the spread of COVID-19. Each black line
represents a specific disease transmission level with the effective
reproduction number Re indicated.
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Studies suggest that vibration of the vocal folds contributes more
to particle atomization and the production of particles that carry
microorganisms (62). SARS-CoV-2 is present in exhaled breath
(64), but it is not known to what degree this route is responsible for
transmission. A study of influenza suggests that vocalization might
be critical for creation of infection breath particles (65).

The ability of masks to filter particles depends on the particle
size and trajectory, with smaller floating aerosols more challeng-
ing to filter than larger particles with momentum (66). Because
speech produces more particles containing the SARS-CoV-2 virus,
and because transmission of SARS-CoV-2 without symptoms is
associated with URT shedding, where particles formed through
vocalization are likely to contain the virus, we should be particu-
larly cognizant of the role of speech particles in transmission (59).
Speech particles lose their momentum and become much smaller
shortly after ejection, which is likely to make them easier to filter
by source control (as egress at the wearer) than by PPE (at ingress
to an susceptible person). We will look at source control and PPE
efficacy in turn.

Source Control
In this section, we study whether a face mask (particularly cloth or
other unfitted masks) is likely to decrease the number of people
infected by an infectious mask wearer. The use of mask wearing by
potentially infectious people is known as “source control.”

There are two main ways to physically test a mask: 1) have
someone wearing it vocalize, such as breathe, talk or cough, or 2)
synthetically simulate these actions using a spray mechanism,
such as a nebulizer. Because human actions are complex and
hard to simulate correctly, the first approach is preferred where
possible. There are, in turn, two ways to analyze the results of
this approach: 1) directly or indirectly measure the amount of re-
spiratory particles of differing sizes, or 2) measure the amount of
infectious particles.

Human Studies: Infectious Particles. There are currently no
studies that measure the impact of any kind of mask on the
amount of infectious SARS-CoV-2 particles from human actions.
Other infections, however, have been studied. One of the most
relevant papers (67) is one that compares the efficacy of surgical
masks for source control for seasonal coronaviruses (NL63, OC43,
229E, and HKU1), influenza, and rhinovirus. With 10 participants,
the masks were effective at blocking coronavirus particles of all
sizes for every subject. However, masks were far less effective at
blocking rhinovirus particles of any size, or of blocking small in-
fluenza particles. The results suggest that masks may have a sig-
nificant role in source control for the current coronavirus outbreak.
The study did not use COVID-19 patients, and it is not yet known
whether SARS-CoV-2 behaves the same as these seasonal coro-
naviruses, which are of the same family.

In a pair of studies from 1962 to 1975, a portable isolation box
was attached to an Andersen Sampler and used to measure orally
expelled bacterial contaminants before and after masking. In one
study, during talking, unmasked subjects expelled more than
5,000 contaminants per 5 cubic feet; 7.2% of the contaminants
were associated with particles less than 4 μm in diameter (68).
Cloth-masked subjects expelled an average of 19 contaminants
per 5 cubic feet; 63% were less than 4 μm in diameter. So overall,
over 99% of contaminants were filtered. The second study used
the same experimental setup, but studied a wider range of mask
designs, including a four-ply cotton mask. For each mask design,
over 97% contaminant filtration was observed (69).

Johnson et al. (70) found that no influenza could be detected
by RT-PCR on sample plates at 20 cm distance from coughing
patients wearing masks, while it was detectable without mask for
seven of the nine patients. Milton et al. (71) found surgical masks
produced a 3.4-fold (95% CI: 1.8 to 6.3) reduction in viral copies in
exhaled breath by 37 influenza patients. Vanden Driessche et al.
(72) used an improved sampling method based on a controlled
human aerosol model. By sampling a homogeneous mix of all of
the air around the patient, the authors could also detect any
aerosol that might leak around the edges of the mask. Among
their six cystic fibrosis patients producing infected aerosol parti-
cles while coughing, the airborne Pseudomonas aeruginosa load
was reduced by 88% when wearing a surgical mask compared
with no mask. Wood et al. (73) found, for their 14 cystic fibrosis
patients with high viable aerosol production during coughing, a
reduction in aerosol P. aeruginosa concentration at 2 m from the
source by using an N95 mask (94% reduction, P < 0.001), or sur-
gical mask (94%, P < 0.001). Stockwell et al. (74) confirmed, in a
similar P. aeruginosa aerosol cough study, that surgical masks are
effective as source control. One study (75) found surgical masks to
decrease transmission of tuberculosis by 56% when used as
source control and measuring differences in guinea pig tubercu-
losis infections, and another found similar results for SARS-CoV-
2 infections in hamsters, using a “mask curtain” (76).

Multiple simulation studies show the filtration effects of cloth
masks relative to surgical masks. Generally available household
materials had between a 58% and 94% filtration rate for 1-μm
bacteria particles, whereas surgical masks filtered 96% of those
particles (77). A tea cloth mask was found to filter 60% of particles
between 0.02 μm and 1 μm, where surgical masks filtered 75%
(78). Simulation studies generally use a 30 L/min or higher chal-
lenge aerosol, which is around about 3 to 6 times the ventilation of
a human at rest or doing light work (77). As a result, simulation
studies may underestimate the efficacy of the use of unfitted
masks in the community in practice.

Human Studies: Aerosol and Droplet Filtration. Anfinrud et al.
(59) used laser light scattering to sensitively detect the emission of
particles of various sizes (including aerosols) while speaking. Their
analysis showed that visible particles “expelled” in a forward di-
rection with a homemade mask consisting of a washcloth attached
with two rubber bands around the head remained very close to
background levels in a laser scattering chamber, while significant
levels were expelled when speaking without a mask.

There are no studies that have directly measured the filtration
of smaller or lateral particles in this setting, although, using
Schlieren imaging, it has been shown that all kinds of masks
greatly limit the spread of the emission cloud (79), consistent with
a fluid dynamic simulation that estimated this filtration level at
90% (80). Another study used a manikin and visible smoke to
simulate coughing, and found that a stitched cloth mask was the
most effective of the tested designs at source control, reducing
the jet distance in all directions from 8 feet (with no mask) to
2.5 inches (81).

One possible benefit of masks for source control is that they
can reduce surface transmission, by avoiding droplets settling on
surfaces that may be touched by a susceptible person. How-
ever, contact through surfaces is not believed to be the main way
SARS-CoV-2 spreads (82), and the risk of transmission through
surfaces may be small (83).

In summary, there is laboratory-based evidence that house-
hold masks have filtration capacity in the relevant particle size
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range, as well as efficacy in blocking aerosols and droplets from
the wearer (67). That is, these masks help people keep their
emissions to themselves. A consideration is that face masks
with valves do not capture respiratory particles as efficiently,
bypassing the filtration mechanism, and therefore offer less
source control (84).

PPE
In this section, we study whether a face mask is likely to decrease
the chance of a potentially susceptible mask wearer becoming
infected. The use of mask wearing by potentially susceptible
people is known as “PPE.” Protection of the wearer is more
challenging than source control, since the particles of interest are
smaller. It is also much harder to directly test mask efficacy for PPE
using a human subject, so simulations must be used instead.
Masks can be made of different materials and designs (66) which
influence their filtering capability.

There are two considerations when looking at efficacy: 1) the
filtration of the material and 2) the fit of the design. There are
many standards around the world for both of these issues, such as
the US National Institute for Occupational Safety and Health
(NIOSH) N95 classification. The “95” designation means that,
when subjected to testing, the respirator blocks at least 95% of
very small (0.3 μm) test particles. NIOSH tests at flow rates of 85 L/
min, simulating a high work rate, which is an order of magnitude
higher than rest or low-intensity breathing. These are designed to
be tests of the worst case (i.e., it produces maximum filter pene-
tration), because the test conditions are the most severe that are
likely to be encountered in a work environment (85). These
tests use particles that are much smaller than virus-carrying
emissions, at much higher flow rates than normally seen in com-
munity settings, which means that masks that do not meet this
standard may be effective as PPE in the community. The machines
used for these studies are specifically designed for looking at
respirators that hold their shape, which are glued or attached with
beeswax firmly to the testing plate. Flexible masks such as cloth
and surgical masks can get pulled into the hole in the testing
plate, which makes it a less suitable testing method for these
designs.

A study of filtration using the NIOSH approach (86), but with
78-nm particles, was used as the basis for a table in World Health
Organization’s “Advice on the use of masks in the context of
COVID-19” (87). There was over 90% penetration for all cotton
masks and handkerchiefs, and 50 to 60% penetration for surgical
masks and nonwoven nonmedical masks. Zhao et al. (88) used a
similar approach, but at a lower 32 L/min (which is still 3 to 6 times
higher than human ventilation during light work). They also tested
materials after creating a triboelectric effect by rubbing the ma-
terial with a latex glove for 30 s, finding that polyester achieved a
quality factor (Q) of 40 kP/a, nearly 10 times higher than a surgical
mask. Without triboelectric charging, it achieved a Q of 6.8, which
was similar to a cotton t-shirt. They concluded that cotton, poly-
ester, and polypropylene multilayered structures can meet or
even exceed the efficiency of materials used in some medical face
masks. However, it depends on the details of the material and
treatment.

One recent study looked at the aerosol filtration efficiency of
common fabrics used in respiratory cloth masks, finding that ef-
ficacy varied widely, from 12 to 99.9%, at flow rates lower than at-
rest respiration (89). Many materials had ≥96% filtration efficacy
for particles of >0.3 μm, including 600 threads per inch cotton,
cotton quilt, and cotton layered with chiffon, silk, or flannel. A

combination of materials was more effective than the materials on
their own. These findings support studies reported in 1926 by Wu
Lien Teh (4), which described that a silk face covering with flannel
added over the mouth and nose was highly effective against
pneumonic plague.

There are many designs of cloth masks, with widely varying
levels of fit. There have been few tests of different designs. A
simple mask cut from a t-shirt achieved a fit score of 67, offering
substantial protection from the challenge aerosol and showing
good fit with minimal leakage (90). One study looked at unfitted
surgical masks, and used three rubber bands and a paper clip to
improve their fit (91). All 11 subjects in the test passed the N95 fit
test using this approach. Wu Lien Teh noted that a rubber support
could provide good fit, although he recommended that a silk
covering for the whole head (and flannel sewed over nose and
mouth areas), with holes for the eyes, tucked into the shirt, is a
more comfortable approach that can provide good protection for
a whole day (4).

Research focused on aerosol exposure has found all types of
masks are at least somewhat effective at protecting the wearer.
Van der Sande et al. (78) found that “all types of masks reduced
aerosol exposure, relatively stable over time, unaffected by du-
ration of wear or type of activity,” and concluded that “any type of
general mask use is likely to decrease viral exposure and infection
risk on a population level, despite imperfect fit and imperfect
adherence.”

The review from Chu et al. (11) included three observational
studies of face mask use for SARS-CoV-2 in health care environ-
ments, all showing a risk ratio of 0.03 to 0.04. However, these
studies were given a much lower weight in the review than studies
of Middle East respiratory syndrome and SARS, and the overall
risk ratio for mask use in health care was estimated at 0.30.

One of the most frequently mentioned, but misinterpreted,
papers evaluating cloth masks as PPE for health care workers is
one from MacIntyre et al. (25). The study compared a “surgical
mask” group, which received two new masks per day, to a “cloth
mask” group that received five masks for the entire 4-wk period
and were required to wear the masks all day, to a “control group,”
which used masks in compliance with existing hospital protocols,
which the authors describe as a “very high level of mask use.”
There was not a “no mask” control group because it was deemed
“unethical.” The study does not inform policy pertaining to public
mask wearing as compared to the absence of masks in a com-
munity setting. They found that the group with a regular supply of
new surgical masks each day had significantly lower infection of
rhinovirus than the group that wore a limited supply of cloth
masks, consistent with other studies that show surgical masks
provide poor filtration for rhinovirus, compared to seasonal
coronaviruses (67).

Most of the research on masks as health worker PPE focuses on
influenza, though it is not yet known to what extent findings from
influenza studies apply to COVID-19 filtration. Wilkes et al. (92)
found that “filtration performance of pleated hydrophobic mem-
brane filters was demonstrated to bemarkedly greater than that of
electrostatic filters.” A metaanalysis of N95 respirators compared
to surgical masks (93) found “the use of N95 respirators compared
with surgical masks is not associated with a lower risk of
laboratory-confirmed influenza.” Radonovich et al. (94) found, in
an outpatient setting, that “use of N95 respirators, compared with
medical masks in the outpatient setting resulted in no significant
difference in the rates of laboratory-confirmed influenza.”
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One possible additional benefit of masks as PPE is that they do
not allow hands to directly touch the nose and mouth, which may
be a transmission vector. The lipid barrier that protects viruses is
destroyed within 5 min of touching the hands (95), and wearing a
mask during that period could be protective. However, there are
no case reports or laboratory evidence to suggest that touching
the mask can cause infection.

Overall, it appears that cloth face covers can provide good fit
and filtration for PPE in some community contexts, but results will
vary depending on material and design, the way they are used,
and the setting in which they are used.

Sociological Considerations
Some of the concerns about public mask wearing have not been
around primary evidence for the efficacy of source control, but
concerns about how they will be used.

Risk Compensation Behavior.One concern around public health
messaging promoting the use of face covering has been that
members of the public may use risk compensation behavior. This
involves fear that the public would neglect other measures like
physical distancing and hand hygiene, based on overvaluing the
protection a mask may offer due to an exaggerated or false sense
of security (96). Similar arguments have previously been made for
HIV prevention strategies (97, 98), motorcycle helmet laws (99),
seat belts (100), and alpine skiing helmets (101). However, con-
trary to predictions, risk compensation behaviors have not been
significant at a population level, being outweighed by increased
safety in each case (100, 102–105). These findings strongly sug-
gest that, instead of withholding a preventative tool, accompa-
nying it with accurate messaging that combines different
preventative measures would display trust in the general public’s
ability to act responsibly and empower citizens. Polling and ob-
servational data from the COVID-19 pandemic have shown mask
wearing to be positively correlated with other preventative mea-
sures, including hand hygiene (106, 107), physical distancing (106,
107), and reduced face touching (108). Three preprint papers
reporting observational data suggest that masks may be a cue for
others to keep a wider physical distance. (109–111).

Managing the Stigma Associated withWearing aMask. Stigma
is a powerful force in human societies, and many illnesses come
with stigma for the sick as well as fear of them. Managing the
stigma is an important part of the process of controlling epidemics
(112). Tuberculosis is an example of an illness where masks are
used as source control but became a public label associated with
the disease. Many sick people are reluctant to wear a mask if it
identifies them as sick, in an effort to avoid the stigma of illness
(113, 114). Some health authorities have recommended wearing
masks for COVID-19 only if people are sick; however, reports of
people wearing masks being attacked, shunned, and stigmatized
have also been observed (115). In many countries, minorities
suffer additional stigma and assumptions of criminality (116).
Black people in the United States have reportedly been reluctant
to wear masks in public during this pandemic for fear of being
mistaken for criminals (117, 118). Thus, it may not even be pos-
sible to have sick people alone wear masks, due to stigma, em-
ployer restrictions, or simple lack of knowledge of one’s status,
without mask wearing becoming universal policy.

Creating New Symbolism around Wearing a Mask. Ritual and
solidarity are important in human societies and can combine with

visible signals to shape new societal behaviors (119, 120). Uni-
versal mask wearing could serve as a visible signal and reminder of
the pandemic. Signaling participation in health behaviors by
wearing a mask as well as visible enforcement can increase
compliance with public mask wearing, but also other important
preventative behaviors (121). Historically, epidemics are a time of
fear, confusion, and helplessness (122, 123). Mask wearing, and
even mask making or distribution, can provide feelings of em-
powerment and self-efficacy (124). Health is a form of public good
in that everyone else’s health behaviors improve the health odds
of everyone else (125, 126). This can make masks symbols of altruism
and solidarity (127). Viewing masks as a social practice, governed by
sociocultural norms, instead of a medical intervention, has also been
proposed to enhance longer-term uptake (128).

Implementation Considerations
Globally, health authorities have followed different trajectories in
recommendations around the use of face masks by the public. In
China, Taiwan, Japan, and South Korea, face masks were utilized
from the start of the pandemic (2). Other countries, like Czechia
and Thailand, were early adopters in a global shift toward rec-
ommending cloth masks. We present considerations for the
translation of evidence about public mask wearing to diverse
countries across the globe, outside of the parameters of a con-
trolled research setting.

Supply Chain Management of N95 Respirators and Surgical

Masks. There has been a global shortage of protective equip-
ment for health workers, with health workers falling ill and dying of
COVID-19 (129). N95 respirators are recommended for health
workers conducting aerosol-generating procedures during clinical
care of COVID-19 patients, while surgical masks are recom-
mended otherwise (130). Strategies to manage the shortage of
PPE have included sterilization and reuse of respirators, and ap-
peals to the public to reduce their use of medical masks (131).
There were early concerns that public messaging encouraging
mask use will deplete critical supplies. Some regions, like South
Korea and Taiwan, have combined recommendations for the
public to use surgical masks with rapidly increasing production of
surgical masks, while, in other regions, cloth masks are promoted
as alternative to surgical masks as source control. Cloth masks
offer additional sustainability benefits through reuse, thus limiting
costs and reducing environmental waste.

There is some literature suggesting that face shields could
provide additional eye protection along with better visibility of
facial expressions and fewer obstacles for communities, such as
people who rely on lip reading for communication (132). However,
face shields alone have a large escape through brow and down-
jets (79), which may make them less effective for source control,
and this remains an open research question.

Mandatory Mask Wearing. Ensuring compliance with non-
pharmaceutical interventions can be challenging, but likely rap-
idly increases during a pandemic (133). Perceptions of risk play an
important role in mask use (14). Telephone surveys during the
SARS-CoV-2 outbreak in Hong Kong reported enhanced adher-
ence to public mask wearing as the pandemic progressed over
3 wk, with 74.5% self-reported mask wearing when going out in-
creasing to 97.5%, without mandatory requirements (5). Similar
surveys reported face mask use in Hong Kong during the SARS
outbreak in 2003 as 79% (134), and approximately 10% during the
influenza A (H1N1) pandemic in 2009 (135). This suggests that the
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public have enhanced awareness of their risk, and that they dis-
play higher adherence levels to prevention strategies than during
other epidemics. During the COVID-19 pandemic, many coun-
tries have utilized mask mandates as implementation strategy. In
Germany, implementing a mask mandate led to well-documented,
widespread uptake in the use of masks. (106) A preregistered ex-
periment (n = 925) further showed that “a voluntary policy would
likely lead to insufficient compliance, would be perceived as less fair,
and could intensify stigmatization. A mandatory policy appears to be
an effective, fair, and socially responsible solution to curb transmis-
sions of airborne viruses.” Although the use of mandates has been a
polarizing measure, it appears to be highly effective in shaping new
societal norms.

Modeling suggests (38, 39) that population-level compliance
with public mask wearing of 70% combined with contact tracing
would be critical to halt epidemic growth. Population-level uptake
of an intervention to benefit the whole population is similar to
vaccinations. A common policy response to this conundrum is to
ensure compliance by using laws and regulations, such as wide-
spread state laws in the United States which require that students
have vaccinations to attend school. Research shows that the
strength of the mandate to vaccinate greatly influences compli-
ance rates for vaccines and that policies that set a higher bar for
vaccine exemptions result in higher vaccination rates (136). The
same approach is now being used in many jurisdictions to increase
mask wearing compliance, by mandating mask use in a variety of
settings (such as public transportation or grocery stores or even at
all times outside the home). Population analysis suggests that
these laws are effective at increasing compliance and slowing the
spread of COVID-19 (29, 31, 32).

Further Research
There are many important issues that need to be addressed. In
this section, we suggest further research directions.

There is a need to understand how masks can be used
throughout the day, by both children (at school) (50) and adults (at
work). In a study of the effect of mask use on household trans-
mission of SARS-CoV-2, masks were found to be highly effective,
including for children, and the secondary attack rate for children
was found to be only half that of adults. However, the impact of
masks on children was not compared to adults (10). Some re-
searchers have proposed that face shields may be appropriate in
some environments (132), but it has not been well studied. Re-
search on the efficacy of face shields, including in combination
with masks, is needed, along with research into the efficacy of
masks with transparent windows for the mouth.

The impact of using masks to control transmission in the
workplace has not been well studied. One issue that impacts both
school and work usage is that, over a full day’s use, masks may
become wet, or dirty. A study of mask use in health care settings
found that “respiratory pathogens on the outer surface of the
used medical masks may result in self-contamination,” and noted
that “the risk is higher with longer duration of mask use (>6h)
and with higher rates of clinical contact” (137). Further research
is needed to clarify these issues. In the meantime, most
health bodies recommend replacing dirty or wet masks with
clean ones.

Overall, our understanding of the relative merits of different
cloth mask designs and materials is still limited. The silk head
covering with cotton sewn over mouth and nose used 100 y ago
by Wu Lien Teh (4) aligns with recent findings on the use of silk-
cotton combinations (89) and approaches to avoid lateral and

brow jets (79, 81). Wu also noted the potential of improving fit by
using a rubber overlay, which has also been rediscovered recently
(91). However, there are no modern studies of the efficacy of a full
range of mask designs and material combinations, using the most
relevant flow rates (at rest or low exertion rate of 15 L/min), and
contexts (exhalation from a real person, or simulation using a
manikin). Novel approaches to materials, such as using two
enveloped layers of paper towel aligned at right angles (138),
paper towel combined with a face shield (139), and polyvinylidene
difluoride nanofibers (140) have not been well studied in the En-
glish language literature.

Conclusion
Our review of the literature offers evidence in favor of widespread
mask use as source control to reduce community transmission:
Nonmedical masks use materials that obstruct particles of the
necessary size; people are most infectious in the initial period
postinfection, where it is common to have few or no symptoms
(45, 46, 141); nonmedical masks have been effective in reducing
transmission of respiratory viruses; and places and time periods
where mask usage is required or widespread have shown sub-
stantially lower community transmission.

The available evidence suggests that near-universal adoption
of nonmedical masks when out in public, in combination with
complementary public health measures, could successfully reduce Re

to below 1, thereby reducing community spread if suchmeasures are
sustained. Economic analysis suggests that mask wearing mandates
could add 1 trillion dollars to the US GDP (32, 34).

Models suggest that public mask wearing is most effective at
reducing spread of the virus when compliance is high (39). We
recommend that mask use requirements are implemented by
governments, or, when governments do not, by organizations that
provide public-facing services. Such mandates must be accompanied
bymeasures to ensure access tomasks, possibly including distribution
and rationingmechanisms so that they do not become discriminatory.
Given the value of the source control principle, especially for pre-
symptomatic people, it is not sufficient for only employees to wear
masks; customers must wear masks as well.

It is also important for health authorities to provide clear
guidelines for the production, use, and sanitization or reuse of
face masks, and consider their distribution as shortages allow.
Clear and implementable guidelines can help increase compli-
ance, and bring communities closer to the goal of reducing and
ultimately stopping the spread of COVID-19.

When used in conjunction with widespread testing, contact
tracing, quarantining of anyone that may be infected, hand
washing, and physical distancing, face masks are a valuable tool to
reduce community transmission. All of these measures, through
their effect on Re, have the potential to reduce the number of
infections. As governments exit lockdowns, keeping transmissions
low enough to preserve health care capacity will be critical until a
vaccine can be developed.

Materials and Methods
This is a narrative review of mask use by the public as source
control for COVID-19. Using a narrative review as method allows
an interdisciplinary approach to evidence synthesis which can
deepen understanding and provide interpretation (27). In the
context of an evolving novel global pandemic, broadening the
evidence base provides a key contribution. Following a literature
search of standard indexes, as well as preprint servers, we com-
plemented this with a community-driven approach to identify
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additional articles, in which researchers suggested related papers,
tracked using a publicly available collaborative document. A multi-
disciplinary team of researchers reviewed, synthesized, and inter-
preted this evidence base. All data underlying the results are
available as part of the article, and no additional source data are
required for interpretation. The working document was uploaded as

a preprint in preprints.org, and improvements incorporating addi-
tional evidence were added.

Acknowledgments
We thank Sylvain Gugger (LATEX), Luraine Kimmerle (bibtex citations), Linsey
Marr (aerosol science), Jon Schwabish (visualization), and our reviewers.

1 Q. Wang, C. Yu, Letter to editor: Role of masks/respirator protection against 2019-novel coronavirus (COVID-19). Infect. Contr. Hosp. Epidemiol. 1, 1–7 (2020).
2 S. Feng et al., Rational use of face masks in the COVID-19 pandemic. Lancet Respir. Med. 8, 434–436 (2020).
3 L. G. Goh, T. Ho, K. H. Phua, Wisdom and western science: The work of Dr Wu Lien-Teh. Asia Pac. J. Publ. Health 1, 99–109 (1987).
4 L. T. Wu, A Treatise on Pneumonic Plague (League of Nations, Health Organization, 1926), pp. 373–398.
5 B. J. Cowling et al., Impact assessment of non-pharmaceutical interventions against coronavirus disease 2019 and influenza in Hong Kong: An observational
study. Lancet Public Health 5, E279-E288 (2020).

6 What countries require masks in public or recommend masks? https://masks4all.co/what-countries-require-masks-in-public/. Accessed 26 June 2020.
7 J. P. Higgins et al., Cochrane Handbook for Systematic Reviews of Interventions (John Wiley, 2019).
8 World Health Organization, Handbook for Guideline Development (World Health Organization, 2010).
9 T. Greenhalgh, Face coverings for the public: Laying straw men to rest. J. Eval. Clin. Pract. 1, e13415 (2020).

10 Y. Wang et al., Reduction of secondary transmission of SARS-CoV-2 in households by face mask use, disinfection and social distancing: A cohort study in Beijing,
China. BMJ Global Health 5, e002794 (2020).

11 D. K. Chu et al., Physical distancing, face masks, and eye protection to prevent person-to-person transmission of SARS-CoV-2 and COVID-19: A systematic
review and meta-analysis. Lancet 395, P1973–P1987 (2020).

12 P. Tuan et al., SARS transmission in Vietnam outside of the health-care setting. Epidemiol. Infect. 135, 392–401 (2007).
13 J. Wu et al., Risk factors for SARS among persons without known contact with SARS patients, Beijing, China. Emerg. Infect. Dis. 10, 210–216 (2004).
14 C. R. MacIntyre et al., The first randomized, controlled clinical trial of mask use in households to prevent respiratory virus transmission. Int. J. Infect. Dis. 12, e328

(2008).
15 T. Jefferson et al., Physical interventions to interrupt or reduce the spread of respiratory viruses. Cochrane Database Syst. Rev. 7, CD006207 (2011).
16 T. Jefferson et al., Physical interventions to interrupt or reduce the spread of respiratory viruses. Part 1 - Face masks, eye protection and person distancing:

Systematic review and meta-analysis. https://doi.org/10.1101/2020.03.30.20047217 (7 April 2020).
17 C. R. MacIntyre, A. A. Chughtai, A rapid systematic review of the efficacy of face masks and respirators against coronaviruses and other respiratory transmissible

viruses for the community, healthcare workers and sick patients. Int. J. Nurs. Stud. 1, 103629 (2020).
18 The University of Edinburgh Usher Institute, Summary: Does the use of face masks in the general population make a difference to spread of infection? https://

www.ed.ac.uk/files/atoms/files/uncover_003-03_summary_-_facemasks_community_anon.pdf. Accessed 10 June 2020.
19 M. GUPTA, K. Gupta, S. Gupta, The use of facemasks by the general population to prevent transmission of Covid 19 infection: A systematic review. https://doi.

org/10.1101/2020.05.01.20087064 (6 May 2020).
20 J. S. Brainard, N. Jones, I. Lake, L. Hooper, P. Hunter, Facemasks and similar barriers to prevent respiratory illness such as COVID-19: A rapid systematic review.

https://doi.org/10.1101/2020.04.01.20049528 (6 April 2020).
21 T. Suess et al., The role of facemasks and hand hygiene in the prevention of influenza transmission in households: Results from a cluster randomised trial; Berlin,

Germany, 2009–2011. BMC Infect. Dis. 12, 26 (2012).
22 B. J. Cowling et al., Facemasks and hand hygiene to prevent influenza transmission in households: A cluster randomized trial. Ann. Intern. Med. 151, 437–446

(2009).
23 A. E. Aiello et al., Mask use, hand hygiene, and seasonal influenza-like illness among young adults: A randomized intervention trial. J. Infect. Dis. 201, 491–498

(2010).
24 A. E. Aiello et al., Facemasks, hand hygiene, and influenza among young adults: A randomized intervention trial. PloS One 7, e29744 (2012).
25 C. R. MacIntyre et al., A cluster randomised trial of cloth masks compared with medical masks in healthcare workers. BMJ Open 5, e006577 (2015).
26 D. Ogilvie et al., Using natural experimental studies to guide public health action: Turning the evidence-based medicine paradigm on its head. J. Epidemiol.

Community Health 74, 203–208 (2020).
27 T. Greenhalgh, S. Thorne, K. Malterud, Time to challenge the spurious hierarchy of systematic over narrative reviews? Eur. J. Clin. Invest. 48, e12931 (2018).
28 World Commission on the Ethics of Scientific Knowledge and Technology, The Precautionary Principle (United Nations Educational, Scientific and Cultural

Organization, 2005).
29 C. T. Leffler et al., Association of country-wide coronavirus mortality with demographics, testing, lockdowns, and public wearing of masks. Am. J. Trop. Med. Hyg.

103, 2400–2411 (2020).
30 C. Kenyon, Widespread use of face masks in public may slow the spread of SARS CoV-2: An ecological study. https://doi.org/10.1101/2020.03.31.20048652

(6 April 2020).
31 W. Lyu, G. L. Wehby, Community use of face masks and COVID-19: Evidence from a natural experiment of state mandates in the US. Health Aff. 39, 1419–1425

(2020).
32 J. Hatzius, D. Struyven, I. Rosenbery, Face masks and GDP. https://www.goldmansachs.com/insights/pages/face-masks-and-gdp.html. Accessed 3 July 2020.
33 S. H. Wong et al., COVID-19 and public interest in face mask use. Am. J. Respir. Crit. Care Med. 202, 453–455 (2020).
34 J. Abaluck et al., The case for universal cloth mask adoption and policies to increase supply of medical masks for health workers. http://dx.doi.org/10.2139/ssrn.

3567438 (6 April 2020).
35 V. C. Cheng et al., The role of community-wide wearing of face mask for control of coronavirus disease 2019 (COVID-19) epidemic due to SARS-CoV-2. J. Infect.

81, 107–114 (2020).
36 W. He, G. Y. Yi, Y. Zhu, Estimation of the basic reproduction number, average incubation time, asymptomatic infection rate, and case fatality rate for COVID-19:

Meta-analysis and sensitivity analysis. J. Med. Virol. 92, 2543–2550 (2020).
37 R. O. Stutt, R. Retkute, M. Bradley, C. A. Gilligan, J. Colvin, A modeling framework to assess the likely effectiveness of facemasks in combination with ‘lock-

down’in managing the COVID-19 pandemic. Proc. R. Soc. Lond. A 476, 20200376 (2020).
38 D. Kai, G. P. Goldstein, A. Morgunov, V. Nangalia, A. Rotkirch, Universal masking is urgent in the COVID-19 pandemic: SEIR and agent based models, empirical

validation, policy recommendations. arXiv:2004.13553v1 (22 April 2020).
39 L. Tian et al., Calibrated intervention and containment of the COVID-19 pandemic. arXiv:2003.07353v4 (2 April 2020).
40 N. Ferguson et al., “Impact of non-pharmaceutical interventions (NPIs) to reduce COVID19 mortality and healthcare demand” (Rep. 9, The Royal Society,

2020).

10 of 12 | PNAS Howard et al.
https://doi.org/10.1073/pnas.2014564118 An evidence review of face masks against COVID-19

D
ow

nl
oa

de
d 

by
 g

ue
st

 o
n 

Ja
nu

ar
y 

29
, 2

02
1 

53

https://masks4all.co/what-countries-require-masks-in-public/
https://doi.org/10.1101/2020.03.30.20047217
https://www.ed.ac.uk/files/atoms/files/uncover_003-03_summary_-_facemasks_community_anon.pdf
https://www.ed.ac.uk/files/atoms/files/uncover_003-03_summary_-_facemasks_community_anon.pdf
https://doi.org/10.1101/2020.05.01.20087064
https://doi.org/10.1101/2020.05.01.20087064
https://doi.org/10.1101/2020.04.01.20049528
https://doi.org/10.1101/2020.03.31.20048652
https://www.goldmansachs.com/insights/pages/face-masks-and-gdp.html
http://dx.doi.org/10.2139/ssrn.3567438
http://dx.doi.org/10.2139/ssrn.3567438
https://doi.org/10.1073/pnas.2014564118


41 C. N. Ngonghala et al., Mathematical assessment of the impact of non-pharmaceutical interventions on curtailing the 2019 novel coronavirus. Math. Biosci. 1,
108364 (2020).

42 J. Yan, S. Guha, P. Hariharan, M. Myers, Modeling the effectiveness of respiratory protective devices in reducing influenza outbreak. Risk Anal. 39, 647–661
(2019).

43 D. N. Fisman, A. L. Greer, A. R. Tuite, Brief research report: Bidirectional impact of imperfect mask use on reproduction number of COVID-19: A next generation
matrix approach. Infect. Dis. Model. 5, 405–408 (2020).

44 S. A. Lauer et al., The incubation period of coronavirus disease 2019 (COVID-19) from publicly reported confirmed cases: Estimation and application. Ann. Intern.
Med., 172, 577–582 (2020).

45 K. K. W. To et al., Temporal profiles of viral load in posterior oropharyngeal saliva samples and serum antibody responses during infection by SARS-CoV-2: An
observational cohort study. Lancet Infect. Dis. 20, P565–P574 (2020).

46 L. Zou et al., SARS-CoV-2 viral load in upper respiratory specimens of infected patients. N. Engl. J. Med. 382, 1177–1179 (2020).
47 R. Wölfel et al., Virological assessment of hospitalized patients with COVID-2019. Nature 581, 465–469 (2020).
48 D. P. Oran, E. J. Topol, Prevalence of asymptomatic SARS-CoV-2 infection: A narrative review. Ann. Intern. Med. 173, 363–367 (2020).
49 T. C. Jones et al., An analysis of SARS-CoV-2 viral load by patient age. https://doi.org/10.1101/2020.06.08.20125484 (9 June 2020).
50 M. Han et al., Viral RNA load in mildly symptomatic and asymptomatic children with COVID-19, Seoul. Emerg. Infect. Dis. 26, 2497–2499 (2020).
51 L. Bourouiba, Turbulent gas clouds and respiratory pathogen emissions: Potential implications for reducing transmission of COVID-19. J. Am. Med. Assoc. 323,

1837–1838 (2020).
52 D. K. Milton, A Rosetta Stone for understanding infectious drops and aerosols. J. Pediatric. Infect. Dis. Soc. 9, 413–415 (2020).
53 S. Asadi et al., Aerosol emission and superemission during human speech increase with voice loudness. Sci. Rep. 9, 2348 (2019).
54 V. Stadnytskyi, C. E. Bax, A. Bax, P. Anfinrud, The airborne lifetime of small speech droplets and their potential importance in SARS-CoV-2 transmission. Proc.

Natl. Acad. Sci. U.S.A. 117, 11875–11877 (2020).
55 W. Wells, On air-borne infection: Study II. Droplets and droplet nuclei. Am. J. Epidemiol. 20, 611–618 (1934).
56 R. S. Papineni, F. S. Rosenthal, The size distribution of droplets in the exhaled breath of healthy human subjects. J. Aerosol Med. 10, 105–116 (1997).
57 J. Duguid, The size and the duration of air-carriage of respiratory droplets and droplet-nuclei. Epidemiol. Infect. 44, 471–479 (1946).
58 L. Morawska et al., Size distribution and sites of origin of droplets expelled from the human respiratory tract during expiratory activities. J. Aerosol Sci. 40, 256–

269 (2009).
59 P. Anfinrud, V. Stadnytskyi, C. E. Bax, A. Bax, Visualizing speech-generated oral fluid droplets with laser light scattering.N. Engl. J. Med. 382, 2061–2063 (2020).
60 V. Vuorinen et al., Modeling aerosol transport and virus exposure with numerical simulations in relation to SARS-CoV-2 transmission by inhalation indoors. Saf.

Sci. 130, 104866 (2020).
61 K. A. Prather, C. C. Wang, R. T. Schooley, Reducing transmission of SARS-CoV-2. Science 368, 1422–1424 (2020).
62 J. Gralton, E. Tovey, M. L. McLaws, W. D. Rawlinson, The role of particle size in aerosolized pathogen transmission: A review. J. Infect. 62, 1–13 (2011).
63 M. P. Atkinson, L. M. Wein, Quantifying the routes of transmission for pandemic influenza. Bull. Math. Biol. 70, 820–867 (2008).
64 J. Ma et al., Exhaled breath is a significant source of SARS-CoV-2 emission. https://doi.org/10.1101/2020.05.31.20115154 (2 June 2020).
65 J. Yan et al., Infectious virus in exhaled breath of symptomatic seasonal influenza cases from a college community. Proc. Natl. Acad. Sci. U.S.A. 115, 1081–1086

(2018).
66 L. Brosseau et al., “N95 respirators and surgical masks.” NIOSH Science Blog. https://blogs.cdc.gov/niosh-science-blog/2009/10/14/n95. Accessed 3 April

2020.
67 N. H. Leung et al., Respiratory virus shedding in exhaled breath and efficacy of face masks. Nat. Med. 26, 676–680 (2020).
68 V. Greene, D. Vesley, Method for evaluating effectiveness of surgical masks. J. Bacteriol. 83, 663–667 (1962).
69 L. B. Quesnel, The efficiency of surgical masks of varying design and composition. Br. J. Surg. 62, 936–940 (1975).
70 D. F. Johnson, J. D. Druce, C. Birch, M. L. Grayson, A quantitative assessment of the efficacy of surgical and N95 masks to filter influenza virus in patients with

acute influenza infection. Clin. Infect. Dis. 49, 275–277 (2009).
71 D. K. Milton, M. P. Fabian, B. J. Cowling, M. L. Grantham, J. J. McDevitt, Influenza virus aerosols in human exhaled breath: Particle size, culturability, and effect of

surgical masks. PLoS Pathog. 9, e1003205 (2013).
72 K. Vanden Driessche et al., Surgical masks reduce airborne spread of Pseudomonas aeruginosa in colonized patients with cystic fibrosis. Am. J. Respir. Crit. Care

Med. 192, 897–899 (2015).
73 M. E. Wood et al., Face masks and cough etiquette reduce the cough aerosol concentration of Pseudomonas aeruginosa in people with cystic fibrosis. Am. J.

Respir. Crit. Care Med. 197, 348–355 (2018).
74 R. E. Stockwell et al., Face masks reduce the release of Pseudomonas aeruginosa cough aerosols when worn for clinically relevant periods. Am. J. Respir. Crit.

Care Med. 198, 1339–1342 (2018).
75 A. S. Dharmadhikari et al., Surgical face masks worn by patients with multidrug-resistant tuberculosis: Impact on infectivity of air on a hospital ward. Am. J. Respir.

Crit. Care Med. 185, 1104–1109 (2012).
76 J. F. W. Chan et al., Surgical mask partition reduces the risk of non-contact transmission in a golden Syrian hamster model for Coronavirus Disease 2019 (COVID-

19). Clin. Infect. Dis. 71, 2139–2149 (2020).
77 A. Davies et al., Testing the efficacy of homemade masks: Would they protect in an influenza pandemic? Disaster Med. Public Health Prep. 7, 413–418 (2013).
78 M. van der Sande, P. Teunis, R. Sabel, Professional and home-made face masks reduce exposure to respiratory infections among the general population. PloS

One 3, e2618 (2008).
79 I. Viola et al., Face coverings, aerosol dispersion and mitigation of virus transmission risk. arXiv:2005.10720v1 (19 May 2020).
80 V. Kumar et al., On the utility of cloth facemasks for controlling ejecta during respiratory events. arXiv:2005.03444v1 (5 May 2020).
81 S. Verma, M. Dhanak, J. Frankenfield, Visualizing the effectiveness of face masks in obstructing respiratory jets. Phys. Fluids 32, 061708 (2020).
82 Centers for Disease Control and Prevention, How coronavirus spreads. https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.

html. Accessed 5 July 2020.
83 E. Goldman, Exaggerated risk of transmission of COVID-19 by fomites. Lancet Infect. Dis. 20, 892–893 (2020).
84 M. Ippolito, P. Iozzo, C. Gregoretti, G. Grasselli, A. Cortegiani, Facepiece filtering respirators with exhalation valve should not be used in the community to limit

SARS-CoV-2 diffusion. Infect. Contr. Hosp. Epidemiol. 15, 1–2 (2020).
85 National Institute for Occupational Safety and Health, NIOSH guide to the selection and use of particulate respirators certified under 42 CFR 84 (96-101). https://

www.cdc.gov/niosh/docs/96-101/default.html. Accessed 7 July 2020.
86 H. Jung et al., Comparison of filtration efficiency and pressure drop in anti-yellow sand masks, quarantine masks, medical masks, general masks, and

handkerchiefs. Aerosol. Air. Qual. Res. 14, 991–1002 (2013).
87 World Health Organization, “Advice on the use of masks in the context of COVID-19: Interim guidance, 5 June 2020” (Tech. Rep. WHO/2019-nCoV/IPC_Masks/

2020.4, World Health Organization, 2020).
88 M. Zhao et al., Household materials selection for homemade cloth face coverings and their filtration efficiency enhancement with triboelectric charging. Nano

Lett. 20, 5544–5552 (2020).
89 A. Konda et al., Aerosol filtration efficiency of common fabrics used in respiratory cloth masks. ACS Nano 14, 6339–6347 (2020).
90 V. M. Dato, D. Hostler, M. E. Hahn, Simple respiratory mask. Emerg. Infect. Dis. 12, 1033–1034 (2006).

Howard et al. PNAS | 11 of 12
An evidence review of face masks against COVID-19 https://doi.org/10.1073/pnas.2014564118

D
ow

nl
oa

de
d 

by
 g

ue
st

 o
n 

Ja
nu

ar
y 

29
, 2

02
1 

54

https://doi.org/10.1101/2020.06.08.20125484
https://doi.org/10.1101/2020.05.31.20115154
https://blogs.cdc.gov/niosh-science-blog/2009/10/14/n95
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html
https://www.cdc.gov/niosh/docs/96-101/default.html
https://www.cdc.gov/niosh/docs/96-101/default.html
https://doi.org/10.1073/pnas.2014564118


91 D. P. Runde et al., The "double eights mask brace" improves the fit and protection of a basic surgical mask amidst COVID‐19 pandemic. J. Am. Coll. Emerg.
Physicians Open, 10.1002/emp2.12335 (2020).

92 A. R. Wilkes, J. E. Benbough, S. E. Speight, M. Harmer, The bacterial and viral filtration performance of breathing system filters. Anaesthesia 55, 458–465 (2000).
93 Y. Long et al., Effectiveness of N95 respirators versus surgical masks against influenza: A systematic review and meta-analysis. J. Evid. Base Med. 13, 93–101

(2020).
94 L. J. Radonovich et al., N95 respirators vs medical masks for preventing influenza among health care personnel: A randomized clinical trial. J. Am. Med. Assoc.

322, 824–833 (2019).
95 B. Bean et al., Survival of influenza viruses on environmental surfaces. J. Infect. Dis. 146, 47–51 (1982).
96 L. M. Brosseau, M. Sietsema, Commentary: Masks-for-all for COVID-19 not based on sound data (Center for Infectious Disease Research and Policy, 2020).

https://www.cidrap.umn.edu/news-perspective/2020/04/commentary-masks-all-covid-19-not-based-sound-data. Accessed 3 April 2020.
97 M. M. Cassell, D. T. Halperin, J. D. Shelton, D. Stanton, Risk compensation: The Achilles’ heel of innovations in HIV prevention? BMJ 332, 605–607 (2006).
98 D. Rojas Castro, R. M. Delabre, J. M. Molina, Give prep a chance: Moving on from the “risk compensation” concept. J. Int. AIDS Soc. 22, e25351 (2019).
99 J. V. Ouellet, Helmet use and risk compensation in motorcycle accidents. Traffic Inj. Prev. 12, 71–81 (2011).

100 D. J. Houston, L. E. Richardson, Risk compensation or risk reduction? Seatbelts, state laws, and traffic fatalities. Soc. Sci. Q. 88, 913–936 (2007).
101 M. D. Scott et al., Testing the risk compensation hypothesis for safety helmets in alpine skiing and snowboarding. Inj. Prev. 13, 173–177 (2007).
102 Y. Peng et al., Universal motorcycle helmet laws to reduce injuries: A community guide systematic review. Am. J. Prev. Med. 52, 820–832 (2017).
103 G. Ruedl, M. Kopp, M. Burtscher, Does risk compensation undo the protection of ski helmet use? Epidemiology 23, 936–937 (2012).
104 B. Pless, Risk compensation: Revisited and rebutted. Safety 2, 16 (2016).
105 A. Burgess, M. Horii, Risk, ritual and health responsibilisation: Japan’s ‘safety blanket’of surgical face mask-wearing. Sociol. Health Illness 34, 1184–1198 (2012).
106 C. Betsch et al., Social and behavioral consequences of mask policies during the COVID-19 pandemic. Proc. Natl. Acad. Sci. U.S.A. 117, 21851–21853 (2020).
107 Imperial College London, COVID-19 Behavior Tracker. http://coviddatahub.com/. Accessed 10 July 2020.
108 Y. J. Chen et al., Comparison of face-touching behaviors before and during the coronavirus disease 2019 pandemic. JAMA Netw. Open 3, e2016924 (2020).
109 G. Seres et al., Face masks increase compliance with physical distancing recommendations during the COVID-19 pandemic. https://epub.ub.uni-muenchen.de/

74063/. Accessed 18 December 2020.
110 M. Marchiori, COVID-19 and the social distancing paradox: Dangers and solutions. arXiv:2005.12446v1 (26 May 2020).
111 G. Seres, A. H. Balleyer, N. Cerutti, J. Friedrichsen, M. Süer, Face mask use and physical distancing before and after mandatory masking: Evidence from public

waiting lines. http://dx.doi.org/10.2139/ssrn.3641367 (9 July 2020).
112 G. Joachim, S. Acorn, Stigma of visible and invisible chronic conditions. J. Adv. Nurs. 32, 243–248 (2000).
113 K. Abney, “Containing” tuberculosis, perpetuating stigma: The materiality of N95 respirator masks. Anthropology Southern Africa 41, 270–283 (2018).
114 E. Buregyeya et al., Acceptability of masking and patient separation to control nosocomial tuberculosis in Uganda: A qualitative study. J. Public Health 20, 599–

606 (2012).
115 D. K. Li, R. Abdelkader, Coronavirus hate attack: Woman in face mask allegedly assaulted by man who calls her ’diseased.’ NBC News. https://www.nbcnews.

com/news/us-news/coronavirus-hate-attack-woman-face-mask-allegedly-assaulted-man-who-n1130671. Accessed 10 April 2020.
116 D. Pager, H. Shepherd, The sociology of discrimination: Racial discrimination in employment, housing, credit, and consumer markets.Annu. Rev. Sociol. 34, 181–

209 (2008).
117 C. Fernando Alfonso III, Why some people of color say they won’t wear homemade masks. CNN. https://www.cnn.com/2020/04/07/us/face-masks-ethnicity-

coronavirus-cdc-trnd/index.html. Accessed 9 April 2020.
118 T. Jan, Two black men say they were kicked out of Walmart for wearing protective masks. Others worry it will happen to them. Washington Post, 9 April, 2020.

https://www.washingtonpost.com/business/2020/04/09/masks-racial-profiling-walmart-coronavirus/. Accessed 10 April 2020.
119 R. E. Watson-Jones, C. H. Legare, The social functions of group rituals. Curr. Dir. Psychol. Sci. 25, 42–46 (2016).
120 R. BliegeBird et al., Signaling theory, strategic interaction, and symbolic capital. Curr. Anthropol. 46, 221–248 (2005).
121 R. Van Houten, L. Malenfant, B. Huitema, R. Blomberg, Effects of high-visibility enforcement on driver compliance with pedestrian yield right-of-way laws.

Transport. Res. Rec. 2393, 41–49 (2013).
122 W. Van Damme, W. Van Lerberghe, Editorial: Epidemics and fear. Trop. Med. Int. Health 5, 511–514 (2000).
123 M. A. Riva, M. Benedetti, G. Cesana, Pandemic fear and literature: Observations from Jack London’s The Scarlet Plague. Emerg. Infect. Dis. 20, 1753–1757

(2014).
124 E. Taal, J. J. Rasker, E. R. Seydel, O. Wiegman, Health status, adherence with health recommendations, self-efficacy and social support in patients with

rheumatoid arthritis. Patient Educ. Counsel. 20, 63–76 (1993).
125 P. Illingworth, W. E. Parmet, Solidarity and health: A public goods justification. Diametros 43, 65–71 (2015).
126 L. C. Chen, T. G. Evans, R. A. Cash et al., Health as a global public good. Global Public Goods 1, 284–304 (1999).
127 K. K. Cheng, T. H. Lam, C. C. Leung, Wearing face masks in the community during the COVID-19 pandemic: Altruism and solidarity. Lancet 6736, 30918-1

(2020).
128 H. M. Van Der Westhuizen, K. Kotze, S. Tonkin-crine, N. Gobat, T. Greenhalgh, Face coverings for COVID-19: From medical intervention to social practice. BMJ

19, m3021 (2020).
129 The Lancet, COVID-19: Protecting health-care workers. Lancet 395, 922 (2020).
130 J. J. Bartoszko, M. A. M. Farooqi, W. Alhazzani, M. Loeb, Medical masks vs N95 respirators for preventing COVID-19 in health care workers: A systematic review

and meta-analysis of randomized trials. Influenza Other Respiratory Viruses 14, 365–373 (2020).
131 P. de Man et al., Sterilization of disposable face masks by means of standardized dry and steam sterilization processes: An alternative in the fight against mask

shortages due to COVID-19. J Hosp Infect. 105, 356–357 (2020).
132 E. N. Perencevich, D. J. Diekema, M. B. Edmond, Moving personal protective equipment into the community: Face shields and containment of COVID-19. J. Am.

Med. Assoc. 323, 2252–2253 (2020).
133 E. L. Larson et al., Impact of non-pharmaceutical interventions on URIs and influenza in crowded, urban households. Publ. Health Rep. 125, 178–191 (2010).
134 G. M. Leung et al., A tale of two cities: Community psychobehavioral surveillance and related impact on outbreak control in Hong Kong and Singapore during

the severe acute respiratory syndrome epidemic. Infect. Contr. Hosp. Epidemiol. 25, 1033–1041 (2004).
135 B. J. Cowling et al., Community psychological and behavioral responses through the first wave of the 2009 influenza A (H1N1) pandemic in Hong Kong. J. Infect.

Dis. 202, 867–876 (2010).
136 W. D. Bradford, A. Mandich, Some state vaccination laws contribute to greater exemption rates and disease outbreaks in the United States. Health Aff. 34, 1383–

1390 (2015).
137 A. A. Chughtai et al., Contamination by respiratory viruses on outer surface of medical masks used by hospital healthcare workers. BMC Infect. Dis. 19, 491

(2019).
138 K. Kwong, HKmask manual. https://diymask.site/. Accessed 6 July 2020.
139 Consumer Council Hong Kong, DIY face mask – 8 steps in making protective gear. https://www.consumer.org.hk/ws_en/news/specials/2020/mask-diy-tips.html.

Accessed 8 April 2020.
140 C. Akduman, Cellulose acetate and polyvinylidene fluoride nanofiber mats for N95 respirators. J. Ind. Textil., 10.1177/1528083719858760 (26 June 2019).
141 N. van Doremalen et al., Aerosol and surface stability of SARS-CoV-2 as compared with SARS-CoV-1. N. Engl. J. Med. 382, 1564–1567 (2020).

12 of 12 | PNAS Howard et al.
https://doi.org/10.1073/pnas.2014564118 An evidence review of face masks against COVID-19

D
ow

nl
oa

de
d 

by
 g

ue
st

 o
n 

Ja
nu

ar
y 

29
, 2

02
1 

55

https://www.cidrap.umn.edu/news-perspective/2020/04/commentary-masks-all-covid-19-not-based-sound-data
http://coviddatahub.com/
https://epub.ub.uni-muenchen.de/74063/
https://epub.ub.uni-muenchen.de/74063/
http://dx.doi.org/10.2139/ssrn.3641367
https://www.nbcnews.com/news/us-news/coronavirus-hate-attack-woman-face-mask-allegedly-assaulted-man-who-n1130671
https://www.nbcnews.com/news/us-news/coronavirus-hate-attack-woman-face-mask-allegedly-assaulted-man-who-n1130671
https://www.cnn.com/2020/04/07/us/face-masks-ethnicity-coronavirus-cdc-trnd/index.html
https://www.cnn.com/2020/04/07/us/face-masks-ethnicity-coronavirus-cdc-trnd/index.html
https://www.washingtonpost.com/business/2020/04/09/masks-racial-profiling-walmart-coronavirus/
https://diymask.site/
https://www.consumer.org.hk/ws_en/news/specials/2020/mask-diy-tips.html
https://doi.org/10.1073/pnas.2014564118


Commentary

Local, state and federal face mask mandates during the
COVID-19 pandemic

Judith A. Guzman-Cottrill DO1, Anurag N. Malani MD2, David J. Weber MD, MPH3, Hilary Babcock MD, MPH4,

Sarah D. Haessler MD, MS5, Mary K. Hayden MD6, David K. Henderson MD7, Rekha Murthy MD8, Clare Rock MD, MS9,

Trevor Van Schooneveld MD10, Sharon B. Wright MD, MPH11, Corey Forde MD, DM12, Latania K. Logan MD, MSPH6

for the SHEA Board of Trustees
1Oregon Health and Science University, Portland, Oregon, 2St. Joseph Mercy Health System, Ann Arbor, Michigan, 3University of North Carolina, Chapel Hill,
North Carolina, 4Washington University School of Medicine, St. Louis, Missouri, 5UMass Medical School–Baystate Campus, Springfield, Massachusetts, 6Rush
University Medical Center, Chicago, Illinois, 7Clinical Center, National Institutes of Health, Bethesda, Maryland, 8Cedars Sinai Health System, Los Angeles,
California, 9Johns Hopkins University School of Medicine, Baltimore, Maryland, 10University of Nebraska Medical Center, Omaha, Nebraska, 11Beth Israel
Deaconess Medical Center, Boston, Massachusetts and 12Queen Elizabeth Hospital, Barbados

It has been well established that severe acute respiratory coronavi-
rus virus 2 (SARS-CoV-2), the virus that causes coronavirus
disease 2019 (COVID-19), is spread primarily through respiratory
droplets.1 In healthcare facilities with adherence to personal pro-
tective equipment (PPE) guidance, patient-to-healthcare person-
nel COVID-19 transmission is relatively rare. This finding
demonstrates the effectiveness of face masks and respirators, in
combination with eye protection, for healthcare personnel caring
for patients with suspected or known COVID-19.

OnApril 3, 2020, the Centers for Disease Control and Prevention
(CDC) released a recommendation that public citizens should wear
“nonmedical cloth masks” while in public places to help prevent the
spread of SARS-CoV-2.2 The initial rationale behind this recom-
mendation was for “source control,” to limit the emission of
virus-containing respiratory droplets from infected people during
their contagious period. As the viral transmission dynamics were
better understood, another pandemic challenge was realized: up
to 40% of infected people are asymptomatic but can shed high levels
of SARS-CoV-2 from their respiratory tracts, and they contribute to
more than half of viral transmissions.3–6 Thus, the universal use of
facemasks for source control among the general public became a top
priority in the pandemic mitigation strategy.

Despite the evidence supporting universal public face masks,
guidance varies widely from state to state. As of November 28,
2020, the US governors of 35 states have issued emergency orders
for statewide mandatory mask requirements.7 In the states lacking
statewide mandates, some local leaders within those states have
issued face mask requirements for their cities or counties. Across
the United States, variations regarding face mask exceptions add
even more complexity. Examples include exempting children
<5 years of age in Oregon,8 compared to children <10 years of
age in Texas.9 Additionally, many states do not require face masks
in places of worship and other specific settings.9–11

The Society of Healthcare Epidemiology of America (SHEA)
supports and recommends face-mask mandates as an effective
strategy to decrease SARS-CoV-2 community transmission.
Mask have been proven to decrease person-to-person
respiratory viral transmission and to decrease community
COVID-19 rates. These decreases will reduce the pressures on
healthcare facilities as the number of COVID-19–related hospi-
talizations continue to surge across the country and ultimately,
masks will save lives.

Several studies have demonstrated that face masks decrease the
spread of SARS-CoV-2 virus. The primary objective is to provide
“source control” of infected individuals, and face covering blocks a
large proportion of the person’s respiratory secretions during talk-
ing, deep exhalation, singing, and similar actions. Face masks can
decrease the number of expelled large droplets and aerosols, the
concentration of virus-laden droplets, and the distance that secre-
tions travel from the source person.6 As a result, the exposure risk
to other people is diminished.

Although cloth face masks are not equivalent to medical-grade
PPE used in healthcare settings, recent studies demonstrate that
cloth face masks do provide some protection to individuals
exposed to contagious persons in the community. Depending on
the material used, cloth masks can provide filtration of droplets
and particles <10 μm, can utilize static electricity to capture par-
ticles, or may help repel moisture.6

The safety of cloth face masks has been questioned, including
unsubstantiated claims that face masks can cause hypoxia. To date,
no national medical society has identified any true risk that out-
weighs the benefits of wearing face masks in public during the
COVID-19 pandemic. In addition, 3-layer masks are not associ-
ated with a decline in oxygen saturation in older persons, and they
may be protective for children with exercise-induced asthma.12,13

The American Lung Association recommends public face masks
for people with chronic lung disease in addition to the other public
health–recommended preventive strategies that all should follow:
maintaining physical distance from others, avoiding crowded
areas, and performing frequent hand hygiene.14
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It has been well established that severe acute respiratory coronavi-
rus virus 2 (SARS-CoV-2), the virus that causes coronavirus
disease 2019 (COVID-19), is spread primarily through respiratory
droplets.1 In healthcare facilities with adherence to personal pro-
tective equipment (PPE) guidance, patient-to-healthcare person-
nel COVID-19 transmission is relatively rare. This finding
demonstrates the effectiveness of face masks and respirators, in
combination with eye protection, for healthcare personnel caring
for patients with suspected or known COVID-19.

OnApril 3, 2020, the Centers for Disease Control and Prevention
(CDC) released a recommendation that public citizens should wear
“nonmedical cloth masks” while in public places to help prevent the
spread of SARS-CoV-2.2 The initial rationale behind this recom-
mendation was for “source control,” to limit the emission of
virus-containing respiratory droplets from infected people during
their contagious period. As the viral transmission dynamics were
better understood, another pandemic challenge was realized: up
to 40% of infected people are asymptomatic but can shed high levels
of SARS-CoV-2 from their respiratory tracts, and they contribute to
more than half of viral transmissions.3–6 Thus, the universal use of
facemasks for source control among the general public became a top
priority in the pandemic mitigation strategy.

Despite the evidence supporting universal public face masks,
guidance varies widely from state to state. As of November 28,
2020, the US governors of 35 states have issued emergency orders
for statewide mandatory mask requirements.7 In the states lacking
statewide mandates, some local leaders within those states have
issued face mask requirements for their cities or counties. Across
the United States, variations regarding face mask exceptions add
even more complexity. Examples include exempting children
<5 years of age in Oregon,8 compared to children <10 years of
age in Texas.9 Additionally, many states do not require face masks
in places of worship and other specific settings.9–11

The Society of Healthcare Epidemiology of America (SHEA)
supports and recommends face-mask mandates as an effective
strategy to decrease SARS-CoV-2 community transmission.
Mask have been proven to decrease person-to-person
respiratory viral transmission and to decrease community
COVID-19 rates. These decreases will reduce the pressures on
healthcare facilities as the number of COVID-19–related hospi-
talizations continue to surge across the country and ultimately,
masks will save lives.

Several studies have demonstrated that face masks decrease the
spread of SARS-CoV-2 virus. The primary objective is to provide
“source control” of infected individuals, and face covering blocks a
large proportion of the person’s respiratory secretions during talk-
ing, deep exhalation, singing, and similar actions. Face masks can
decrease the number of expelled large droplets and aerosols, the
concentration of virus-laden droplets, and the distance that secre-
tions travel from the source person.6 As a result, the exposure risk
to other people is diminished.

Although cloth face masks are not equivalent to medical-grade
PPE used in healthcare settings, recent studies demonstrate that
cloth face masks do provide some protection to individuals
exposed to contagious persons in the community. Depending on
the material used, cloth masks can provide filtration of droplets
and particles <10 μm, can utilize static electricity to capture par-
ticles, or may help repel moisture.6

The safety of cloth face masks has been questioned, including
unsubstantiated claims that face masks can cause hypoxia. To date,
no national medical society has identified any true risk that out-
weighs the benefits of wearing face masks in public during the
COVID-19 pandemic. In addition, 3-layer masks are not associ-
ated with a decline in oxygen saturation in older persons, and they
may be protective for children with exercise-induced asthma.12,13

The American Lung Association recommends public face masks
for people with chronic lung disease in addition to the other public
health–recommended preventive strategies that all should follow:
maintaining physical distance from others, avoiding crowded
areas, and performing frequent hand hygiene.14
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Across the United States, community-level COVID-19 rates
vary dramatically. Notably, public mask requirements appear to
correlate with lower COVID-19 rates. In July 2020, the governor
of Kansas issued an executive order requiring public face masks,
but county officials had the authority to opt out of the mandate.16

In the 24 counties that accepted the face mask requirement, the
COVID-19 incidence decreased.17 Simultaneously, the COVID-19
incidence dramatically increased in the counties that opted out of
the mask mandate.17 Similar trends comparing counties with and
without public face mask requirements have also been reported in
Missouri.18

Many hospitals and healthcare systems are currently operating
at crisis capacity, and their inpatient surge capacity plans are not
meeting the widening gap. Temporary “overflow facilities” are
being erected, adults are overflowing into children’s hospitals,
and hospital staffing shortages are not being met. Facilities con-
tinue to face challenges in unreliable PPE supply chains, and com-
mercial laboratory turnaround times are again lengthening due to
dramatic increases in patient testing. Until a vaccine is widely avail-
able, the only effective way to reverse this dire situation is to “flat-
ten the curve” and for the general public to do everything possible
to decrease viral transmission. Public face mask mandates
are a critical part of this strategy. As CDC Director Dr Robert
Redfield stated, “Cloth face coverings are one of the most powerful
weapons we have to slow and stop the spread of the virus—
particularly when used universally within a community setting.
All Americans have a responsibility to protect themselves, their
families, and their communities.”19

We are facing unfortunate challenges during this pandemic,
including a growing distrust in public health agencies and the
politicization of wearing face masks in public. Across the country,
some citizens hold the opinion that wearing a face mask is taking
away their individual freedom or civil liberty. However, wide-
spread mask requirements should be regarded through a very dif-
ferent lens. SARS-CoV-2 is a respiratory virus and wearing a face
mask will decrease person-to-person spread.6,20 Mask mandates
that include minimal exceptions will lead to a reduction in com-
munity COVID-19 rates, decrease hospitalizations, and save lives.
Reducing community prevalence and transmission will allow us to
find our individual and community freedoms again: freedom to
travel, send students back to classrooms, return to indoor dining,
and safely reopen the economy. Most importantly, mask mandates
will decrease the enormous pressures placed on healthcare facilities
and decrease the occupational risks that our frontline healthcare
workers are currently facing while working in crisis capacity
settings.
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Community Ordinance Resolution Order

Milwaukee X

Madison‐Dane X

Green Bay X

Beloit X

Racine X

Superior X

Whitewater X

DePere X

Bayfield X

Wausau X

Winnebago County X (PENDING)

Appleton X (CITY/COUNTY BLDGS ONLY)

Neenah X (CITY/COUNTY BLDGS ONLY)

Outgamie X (CITY/COUNTY BLDGS ONLY)

Wisconsin/"Peer" Communities/Municipalities

with Face Covering Ordinance or Resolution

Partial listing 

*Note:  All were initially passed in Summer 2020; many were to sunset December 31, 2020 

and were extended.
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Agenda Item #3 
 

CITY COUNCIL 
 

AGENDA ITEM COVER SHEET 
 

Meeting Date: Tuesday, February 2, 2021 
 

Agenda Item: Ordinance amending Chapter 8.04 “Contagious Disease” by creating 

Section 8.04.031 entitled “COVID-19 Face Covering Requirement” of the 

Code of Ordinances of the City of Eau Claire.  
 

 
SUMMARY / BACKGROUND 

 

The wearing of a properly fitting face covering has been determined by the Center for Disease 

Control, the State of Wisconsin, and numerous public health partners to reduce the spread of 

COVID-19.  Cloth face coverings, along with social distancing, hand washing, proper coughing 

and sneezing etiquette, cleaning and disinfection of high-touch surfaces, and increased ventilation, 

help reduce the spread of the virus. When we reduce the widespread transmission of the virus, our 

businesses and schools can remain open, and we can reduce the amount of disease, hospitalizations, 

and death in our community. 
 

A state-wide face covering requirement, newly issued by Governor Evers on January 19, 2021, 

may be overturned by a joint resolution of the state legislature or by action of the State Supreme 

Court in a pending case. Currently a national order exists specific to federal properties. The 

proposed ordinance will take effect only in the event that a state-wide face covering requirement 

no longer exists, and has been modified to reflect that change since the first reading. The proposed 

ordinance includes language that it will end on June 30, 2021, unless repealed earlier through City 

Council action.  
 

This ordinance is a companion to one being considered by the Eau Claire County Board and 

requires the wearing of face masks by all individuals 5 and older, unless exempted for medical or 

security reasons, as described in the ordinance. The face covering requirements are substantively 

similar to those in the State orders that started in the late summer of 2020. The ordinance also 

requires that buildings open to the public post a sign regarding face covering requirements at their 

entryway. 
 

The ordinance has been presented to the City-County Board of Health, the Eau Claire Chamber of 

Commerce, local healthcare & educational partners, and business leaders for review and input. The 

Board of Health recommended approval of the ordinance. 
 

For additional information related to the effectiveness of wearing face coverings please visit:  

https://www.cdc.gov/coronavirus/2019-ncov/more/masking-science-sars-cov2.html   

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7228401/pdf/JMV-9999-na.pdf 

https://www.dhs.wisconsin.gov/covid-19/mask.htm.  

Additional studies on the efficacy of masking are also included in this Council packet. 
 

 
 

ACTION / ATTACHMENTS 
 
 

Action:             Final Reading 
 

Attachments:   Ordinance 
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 ORDINANCE 

 

ORDINANCE AMENDING CHAPTER 8.04 “CONTAGIOUS DISEASE” BY CREATING 

SECTION 8.04.031, ENTITLED “COVID-19 FACE COVERING REQUIREMENT” OF THE 

CODE OF ORDINANCES OF THE CITY OF EAU CLAIRE. 

 

THE CITY COUNCIL OF THE CITY OF EAU CLAIRE DO ORDAIN AS FOLLOWS: 

 

 SECTION 1.  That Chapter 8.04, entitled “Contagious Disease” is hereby amended by creating 

Section 8.04.031, entitled “COVID-19 Face Covering Requirement” to read as follows: 

  

8.04.031 COVID-19 Face Covering Requirement 

 A. Purpose.  The purpose of this ordinance is to promote and protect the public health, 

safety, and general welfare of the residents of the city of Eau Claire during the world-wide 

COVID-19 pandemic and to be prepared in the event that the current order issued by the 

governor of the State of Wisconsin is vacated or not extended.  

 

 B.  Definitions.  The following definitions apply throughout this ordinance:  

  1. “Face Covering” shall mean a piece of cloth or other material that is worn 

to cover the nose and mouth completely.  A “face covering” includes but is not limited to a 

bandana, a cloth face mask, a disposable paper mask, a neck gaiter, or a religious face covering.  

A “Face Covering” does not include face shields, mesh masks, masks with holes or openings, or 

mask with vents. 

  2.   “Local health officer” shall mean the city-county health officer as defined 

by sec. 252.01(3), Wis Stats. 

  3.   “Physical distancing” shall mean maintaining at least six feet of distance 

from other persons who are not members of your household or living unit. 

    

 C. Requirement to wear a face covering.  Every person, age five or older, who is located 

within the city of Eau Claire shall wear a face covering if the following apply:  

  1. The person is indoors or in an enclosed space, other than a private 

residence; and 

 2.   Another person or persons who are not members of the individual’s 

household or living unit are present in the same room or enclosed space.  

 3.   Face coverings are strongly recommended in all other settings, including 

outdoors, when it is not possible to maintain physical distancing.  

 4.   Buildings with public access are required to post a notice at their entrance 

that face coverings are required.   

 

 D. Exceptions to the requirement to wear a face covering.  

 1.   Persons who are otherwise required to wear a face covering may remove 

the face covering in the following situations:  

  a. While eating or drinking. 

  b.   When communicating with an individual who is deaf or hard of 

hearing and communication cannot be achieved through other means.  

  c.   While obtaining a service that requires the temporary removal of 

the face covering, such as dental services.  

  d. While sleeping.  

  e.   While swimming or on duty as a lifeguard.  
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  f.   While a single individual is giving a religious, political, media, 

educational, artistic, musical, or theatrical presentation for an audience, the single speaker may 

remove the face covering when actively speaking if the speaker remains at least 6 feet away from 

all other individuals at all times, when his or her face covering is removed.  

  g.   When engaging in work where wearing a face covering would 

create a risk to the individual as determined by government safety guidelines.  

  h.   When a federal or state law or regulation prohibits the wearing of a 

face covering.  

 2. According to Centers for Disease Control (CDC) guidelines, the following 

are exempt from the requirement to wear a face covering:  

  a.   Children between the age of 2 and 5 are encouraged to wear a face 

covering when physical distancing is not possible.  The CDC does not recommend face 

coverings for children under the age of 2.  

  b.   Persons who have trouble breathing.  

  c.   Persons who are unconscious, incapacitated, or otherwise unable to 

remove the face covering without assistance.  

  d.   Persons with medical conditions, intellectual or developmental 

disabilities, mental health conditions, or other sensory sensitivities that prevent the person from 

wearing a face covering.  

  e.   Incarcerated individuals.   

 

 E.  Enforcement.  Failure of an individual to comply with this ordinance may result in the 

issuance of a citation, resulting in a forfeiture of $200.00 per incident together with the costs of 

prosecution, with each incident constituting a new and separate violation.  

 

 F. Effective date and sunset.  This ordinance will go into effect only if the Emergency 

Order dated January 19, 2021 issued by the governor of the State of Wisconsin requiring the use 

of face coverings, or any successor face covering order of the governor is vacated by a decision 

of the Supreme Court of the State of Wisconsin or legislature, or if the governor does not extend 

such an order, or if there is any absence of a state face covering requirement applicable in the 

city of Eau Claire.  This ordinance will be published as a class 1 notice and will become effective 

the day after publication.  This ordinance will sunset on June 30, 2021 and will be automatically 

repealed on that date unless otherwise repealed earlier by action of the City Council.     

 

 

(SEAL)        

  President Terry L. Weld 

 

 

(SEAL)        

   Interim City Manager David A. Solberg 

 

 

        (ATTESTED)        

  City Clerk Carrie L. Riepl   

First Reading   

Final Reading   

Adopted   

Published   
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