
Where Have We Come With Face-Masks?



Hierarchy of Epidemiologic Study Design

Generate Hypotheses

Establish Causality

Laboratory Experiments

Case reports

Case series

Ecologic studies

Cross-sectional studies

Case-control studies

Cohort studies

Randomized controlled trials





Effect of Varying Masks on Emission of 
Respiratory Droplets During Sneeze
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https://www.youtube.com/watch?v=DNeYfUTA11s

https://www.youtube.com/watch?v=DNeYfUTA11s


CMAJ April 14, 2020 192 (15) E410; DOI: https://doi.org/10.1503/cmaj.75015

• Flew from Wuhan to Guangzhou, then 15 hr flight to Toronto

• Early symptoms and coughing the entire flight

Compelling Case Report #1

15h 40m



CMAJ April 14, 2020 192 (15) E410; DOI: https://doi.org/10.1503/cmaj.75015

▪ Wife developed cough

next day after landing.

Both tested + 

▪ 350 passengers

• 25 within 6’

▪ NO TRANSMISSIONS

▪ Masked the entire flight



Compelling Case Report #2 - MO Hairdressers

▪ 2 hairdressers worked after 
starting to have symptoms for 
5-8 days.  Tested (+)

▪ Exposed 139 clients, all 
followed, 67 tested

▪ All were masked throughout 
encounters per city ordinance

▪ NO TRANSMISSIONS

MMWR. ePub: 14 July 2020



% Positivity in HCWs After Universal  Masking
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Outbreak on the USS Theodore Roosevelt: 
Evidence of Protecting the Wearer

▪ Overall, 28% of 4779 crew became infected

▪ Medical dept staff had lower attack rate (16.7%) 

despite more frequent contact (regular use of PPE)

▪ Later assessment of subset of 382 at Guam base 

found 60% were antibody positive

▪ 70% lower likelihood if self-reported regular 

mask use

Kaspar M.  NEJM Dec 2020

Payne DC. MMWR Jun 2020



Retrospective Cohort Study of Risk Factors 

for Secondary Household Transmission 

41 households with 20 transmission

83 households with no 20 transmisson▪ > 1 member masked

before sx onset in index

- (no benefit if after sxs)

79%

Wang Y et al  BMJ Global Health, May 2020



What About Mandates?



Incidence of New Cases in Kansas 
Counties with and Without Mask Mandates



Rebeiro PF. CID Feb 2021 

Higher Mask Usage Associated with 
Early State Mask Mandates



States With Early Mask Adoption Associated with Lower Case Rates

Rebeiro PF. CID Feb 2021 



Cumulative Death Rates/100k in ND, SD, MT, MN
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Is Wearing a Mask an Excessive 

Burden or Potentially Bad for You?





Masking Effects on CO2 or O2 Levels

▪ 15 healthy residents and 15 

veterans with severe COPD

▪ Oxygen and Carbon dioxide 

levels at baseline, 5 min after 

mask, 30 min after a mask, and 

6 min after walk test

▪ No significant change in either 

group

Sammanan R.  Annals of the American Thoracic Society March 2021



Inability to Ever Issue a Mask Mandate?

Pathogen Case-Fatality Rate

COVID-19 0.7 – 2.3%

SARS 12%

MERS 35%

Ebola 57%

Avian Influenza (H5N1) 60%


