
Science, 
pseudoscience and 
public policy
How did things get this bad, and what can we do about it?



Introduction
ü Interdisciplinary researcher focused on efficient translation of biomedical science 

into positive societal impact

üMarried to an MD who had to close her practice due to long COVID

üAdvisor to the Canadian COVID Society and co-Chair of the Legal Committee

üCo-author on the most up-to-date interdisciplinary review on masks and respirators 
for the prevention of respiratory infections currently available

ü±ŀŎŎƛƴŀǘŜŘ ŀƴŘ ōƻƻǎǘŜŘ όŀƴŘ ƘŀǇǇȅ ǘƻ ŘƛǎŎǳǎǎ ǿƘȅ ǘƘŀǘΩǎ ŀ ƎƻƻŘ ƛŘŜŀύ

üAsk the hard questions!

Greenhalgh, T. et al. Masks and respirators for prevention of respiratory infections: a state of the science review. Clinical Microbiology Reviews 0, e00124-23 (2024).
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tǊŜŀƳōƭŜΥ άƘǳƳŀƴ ŜǊǊƻǊέ ƛǎ ƴƻǘ ŀ ŎŀǳǎŜ

üOne of the most common findings of 
an incident investigation, across fields, 
ƛǎ άƘǳƳŀƴ ŜǊǊƻǊέ

ü¢Ƙŀǘ ŀƴǎǿŜǊǎ άWho is to blame?έ

üBut humans commit errors ς ǘƘŀǘΩǎ 
unavoidable!

üPreventing failure is a systems problem. 
²Ŝ ƘŀǾŜ ǘƻ ŀǎƪΥ άWhy does the system 
allow a predictable event (human 
error) to lead to a significant failure?έ

Leveson, N. G. Engineering a Safer World: Systems Thinking Applied to Safety. (The MIT Press, 2012). doi:10.7551/mitpress/8179.001.0001.
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tǊŜŀƳōƭŜΥ άƘǳƳŀƴ ŜǊǊƻǊέ ƛǎ ƴƻǘ ŀ ŎŀǳǎŜ

üThis does not mean there is not a place 
for accountability, but we have an 
obligation to learn from failure

üWhen the same error is widely 
ǊŜǇŜŀǘŜŘΣ ǿŜ ŀƭǎƻ ƘŀǾŜ ǘƻ ŀǎƪΥ άWhy is 
the system creating this error?έ

üάIǳƳŀƴ ŜǊǊƻǊέ ƛǎ ŀǘ Ƴƻǎǘ ŀ ŎƻƳǇƻƴŜƴǘ 
of a bigger systems failure, and often an 
excuse to stop thinking

Leveson, N. G. Engineering a Safer World: Systems Thinking Applied to Safety. (The MIT Press, 2012). doi:10.7551/mitpress/8179.001.0001.
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Vigi Mont-Royal

üCOVID (SARS-CoV-2) outbreak in May, 2020 ς 273 residents, 68 deaths

üCanadian Labour Congress warned public health COVID was airborne on February 7th, 2020

üSARS Commission (SARS-CoV-1) warned everyone it should be treated as airborne in 2006

üάώLǎƻƭŀǘƛƻƴ ȊƻƴŜǎϐ were not put in place by the employer. He had refused, he was not giving 
protective equipment to staff, no N95 masks for staff, no kit testing for staffέ

üάAfter one day of working there, they were coming back with symptoms, testing positive for 
COVID-19έ

üΨ!ƭƭ ǎǘŀŦŦ ŀƴŘ ǘƘŜ ŘƻȊŜƴǎ ƻŦ /ŀƴŀŘƛŀƴ CƻǊŎŜǎ ǎƻƭŘƛŜǊǎ ƻƴ-site started wearing the enhanced 
ǇǊƻǘŜŎǘƛǾŜ ŜǉǳƛǇƳŜƴǘΣ ƛƴŎƭǳŘƛƴƎ bфрǎ ŀƴŘ ŎƻǿƭǎΦΩ

üΨ¢ƘŜ /ŀƴŀŘƛŀƴ !ǊƳŜŘ CƻǊŎŜǎ ǎŀȅ ƴƻƴŜ ƻŦ ǘƘŜ ƻǾŜǊ рл ǎƻƭŘƛŜǊǎ ŘŜǇƭƻȅŜŘ ŀǘ Vigi Mont Royal 
have shown COVID-мф ǎȅƳǇǘƻƳǎΦ άNobody is sick. None of our military personnel is sickέΩ

Nurses brought Vigi-Santé to court in bid to get better protection for staff at Vigi Mont-Royal - Montreal | Globalnews.ca. Global News
https://globalnews.ca/news/6945991/nurses-vigi-sante-court-staff-protection-coronavirus/.

Access to Information and Privacy (ATIP) Release Package PHAC-A-2020-000210. Investigative Journalism Foundation https://theijf.org/open-by-default/25039256.
Campbell, A. The SARS Commission - Final Report (Recommendations). (2006).
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άIǳƳŀƴ ŜǊǊƻǊέ

Nurses brought Vigi-Santé to court in bid to get better protection for staff at Vigi Mont-Royal - Montreal | Globalnews.ca. Global News
https://globalnews.ca/news/6945991/nurses-vigi-sante-court-staff-protection-coronavirus/.

Access to Information and Privacy (ATIP) Release Package PHAC-A-2020-000210. Investigative Journalism Foundation https://theijf.org/open-by-default/25039256.

vǳŜōŜŎΩǎ ǇǳōƭƛŎ ƘŜŀƭǘƘ ŘƛǊŜŎǘƻǊΣ Dr. A, said the malfunctioning 
ǾŜƴǘƛƭŀǘƛƻƴ ǎȅǎǘŜƳ ŎƻǳƭŘ ōŜ ŀ ǇƻǎǎƛōƭŜ ŦŀŎǘƻǊΧ

άL ǘƘƛƴƪ ǘƘŜǊŜΩǎ ǇǊƻōŀōƭȅ ƻǘƘŜǊ ŦŀŎǘƻǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŘƛŦŦƛŎǳƭǘȅ ǘƻ 
ŀǇǇƭȅ ƛƴŦŜŎǘƛƻƴ ǇǊŜǾŜƴǘƛƻƴ ŎƻƴǘǊƻƭǎέ

ά¢ƘŜǊŜΩǎ ŀ ƭƻǘ ƻŦ ƻōƧŜŎǘǎ ǘƻ ŎƭŜŀƴΣ ƭŜǎǎ ǇŜƻǇƭŜ ǿƻǊƪƛƴƎ τ they had 
ǇǊŜǎǎǳǊŜ ǎƻ ǘƘŜȅ ǇǊƻōŀōƭȅ ŘƛŘ ƴƻǘ ŀǇǇƭȅ ǘƘŜ ǘƘƛƴƎǎ ŎƻǊǊŜŎǘƭȅέ

όŀƪŀ άLǘΩǎ ǇǊƻōŀōƭȅ ǘƘŜ ƴǳǊǎŜǎΩ Ŧŀǳƭǘέύ
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Misinformation: the false dichotomy
üaƻǎǘ ŘƛǎŎǳǎǎƛƻƴ ƻŦ ƳƛǎƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ƻǾŜǊƭȅ ǎƛƳǇƭƛǎǘƛŎΥ άWith us or against us!έ

üάThings are OK, back to normal!έ Ǿǎ άThings are not OK (because microchips/5G/etc)έ

üOften led by institutional voices

üCǊŀƳŜǎ ƳƛǎƛƴŦƻǊƳŜŘ ōŜƭƛŜŦǎ ŀǎ άƘǳƳŀƴ ŜǊǊƻǊέ όŀƴŘ ŎƭŀƛƳǎ ƻŦ ǎǘǳǇƛŘƛǘȅΣ ƳŀƭƛŎŜΣ etc)

üProposed solutions generally involve shouting at (big budgets for PR campaigns) and/or 
punishing (social media bans) people until they do what they are told

ü¢ƘŀǘΩǎ ŀōƻǳǘ ƻōŜŘƛŜƴŎŜΣ ƴƻǘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ

üIt also ŘƻŜǎƴΩǘ ǿƻǊƪ



aƛǎƛƴŦƻǊƳŀǘƛƻƴ ŘƻŜǎƴΩǘ Ƨǳǎǘ ŀǇǇŜŀǊ

RETRACTED

These people are not the 
source of the problem



Things are not OK

Cai, M., Xie, Y., Topol, E. J. & Al-Aly, Z. Three-year outcomes of post-acute sequelae of COVID-19. Nat Med 30, 1564ς1573 (2024).

Fold increase after a COVID infection

Sample size:
114,864 (non-hospitalized)

20,297 (hospitalized)
5,206,835 (uninfected)
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Things are not OK
üAnnually, long COVID wastes ~7 million life-years (QALYs) and up to a trillion dollars 
in the OECD alone, and keeps 3 million people out of the workforce

üLǘΩǎ ŘǊƛǾƛƴƎ the longest period of peacetime excess mortality on record

ü¢ƘŜǊŜΩǎ ƴƻ ŎǳǊŜΣ ŀƴŘ each infection is a new roll of the dice

üPHAC warned the Provinces in 2020 that it was coming

ü/ŀƴŀŘŀΩǎ /ƘƛŜŦ {ŎƛŜƴŎŜ !ŘǾƛǎƻǊ Ƙŀǎ ŎŀƭƭŜŘ ƻǳǘ ǇǳōƭƛŎ ƘŜŀƭǘƘ ŀƎŜƴŎƛŜǎ ŦƻǊ άgaps in 
public messaging about the importance of PCC preventionέ

üLǘΩǎ ǎŜǊƛƻǳǎΣ ƛǘΩǎ ǇǊŜǾŜƴǘŀōƭŜ ǿƛǘƘ ǘƻƻƭǎ ƭƛƪŜ N95s and better ventilation (ƛŦ ƛǘ ŎŀƴΩǘ ƎŜǘ 
ƛƴǎƛŘŜ ȅƻǳΣ ƛǘ ŎŀƴΩǘ ƳŀƪŜ ȅƻǳ ǎƛŎƪ), and vaccines improve the odds

ü{ƻΧǿƘȅ ƛǎƴΩǘ ǘƘƛǎ ōŜƛƴƎ ǎƘƻǳǘŜŘ ŦǊƻƳ ǘƘŜ ǊƻƻŦǘƻǇǎΚ

Gonzalez, A. E. & Elina Suzuki. The Impacts of Long COVID across OECD Countries. (2024) doi:10.1787/8bd08383-en.
Daniel Meier, Prachi Patkee, & Adam Strange. The future of excess mortality after COVID-19. Swiss Re Institute, Zurich, Switzerland (2024).

Kuang, S. et al. Experiences of Canadians with Long-Term Symptoms Following COVID-19. Statistics Canada Report (2023).
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https://science.gc.ca/site/science/en/office-chief-science-advisor/initiatives-covid-19/dealing-fallout-post-covid-condition-and-its-continued-impact-individuals-and-society#:~:text=Prevention:%20There%20are%20gaps,for%20all%20age%20groups.
https://science.gc.ca/site/science/en/office-chief-science-advisor/initiatives-covid-19/dealing-fallout-post-covid-condition-and-its-continued-impact-individuals-and-society#:~:text=Prevention:%20There%20are%20gaps,for%20all%20age%20groups.
https://journals.asm.org/doi/10.1128/cmr.00124-23
https://science.gc.ca/site/science/en/office-chief-science-advisor/initiatives-covid-19/dealing-fallout-post-covid-condition-and-its-continued-impact-individuals-and-society#:~:text=Equally important,schools
https://www.oecd-ilibrary.org/social-issues-migration-health/the-impacts-of-long-covid-across-oecd-countries_8bd08383-en
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/ƻƴǘŜȄǘΥ ǘƘŜ άǾŜǊȅ ōƛƎ ƳƛǎǘŀƪŜέ

HOW IT STARTED (MARCH 2020) Ih² L¢Ω{ DhLbD ό!twL[ нлнпύ

World Health Organization. Indoor Airborne Risk Assessment in the Context of SARS-CoV-2: 
Description of Airborne Transmission Mechanism and Method to Develop a New 

Standardized Model for Risk Assessment. (World Health Organization, Geneva, 2024).
World Health Organization (WHO) [@WHO]. FACT: #COVID19 is NOT airborne. Twitter 
https://x.com/WHO/status/1243972193169616898 (2020).

https://iris.who.int/handle/10665/376346
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DER SPIEGEL: But even the World Health Organization didn't take the spread via 
aerosols seriously and ŘƛŘƴΩǘ issue a warning about it until the autumn of 2020 Χ

Farrar: Yes, you are right, that was a very big mistake. We could have prepared better if 
bigger decisions would have been made around aerosols, around face masks, around 
the best treatment options, personal protective equipment for nurses, doctors, about 
the capacity for intensive care units. That would have saved an enormous number of 
lives.

/ƻƴǘŜȄǘΥ ǘƘŜ άǾŜǊȅ ōƛƎ ƳƛǎǘŀƪŜέ

Bredow, R. von & HackenbrochΣ ±Φ 9ǇƛŘŜƳƛƻƭƻƎƛǎǘ WŜǊŜƳȅ CŀǊǊŀǊ ƻƴ ǘƘŜ bŜȄǘ ±ƛǊŀƭ ¢ƘǊŜŀǘΥ άL CŜŀǊ ²Ŝ !ǊŜ ŀǘ ǘƘŜ .ŜƎƛƴƴƛƴƎ ƻŦ ŀƴ 9Ǌŀ ƻŦ tŀƴŘŜƳƛŎǎέΦ Der Spiegel (2022).

Å This is not about άǿƛƴƴƛƴƎέΣ or taking control of the narrative

Å Mistakes that kill an enormous number of people are bad

Å We have an obligation to learn from this failure ς next time could be even worse 

Å The foundation of public trust is trustworthiness

https://www.spiegel.de/international/world/epidemiologist-jeremy-farrar-on-the-next-viral-threat-i-fear-we-are-at-the-beginning-of-an-era-of-pandemics-a-564b1dae-1c3d-4eb3-b76f-f3c5da6e8289#:~:text=DER%20SPIEGEL:%20But%20even%20the%20World%20Health%20Organization,enormous%20number%20of%20lives.
https://www.spiegel.de/international/world/epidemiologist-jeremy-farrar-on-the-next-viral-threat-i-fear-we-are-at-the-beginning-of-an-era-of-pandemics-a-564b1dae-1c3d-4eb3-b76f-f3c5da6e8289#:~:text=DER%20SPIEGEL:%20But%20even%20the%20World%20Health%20Organization,enormous%20number%20of%20lives.
https://www.spiegel.de/international/world/epidemiologist-jeremy-farrar-on-the-next-viral-threat-i-fear-we-are-at-the-beginning-of-an-era-of-pandemics-a-564b1dae-1c3d-4eb3-b76f-f3c5da6e8289#:~:text=DER%20SPIEGEL:%20But%20even%20the%20World%20Health%20Organization,enormous%20number%20of%20lives.
https://www.spiegel.de/international/world/epidemiologist-jeremy-farrar-on-the-next-viral-threat-i-fear-we-are-at-the-beginning-of-an-era-of-pandemics-a-564b1dae-1c3d-4eb3-b76f-f3c5da6e8289#:~:text=DER%20SPIEGEL:%20But%20even%20the%20World%20Health%20Organization,enormous%20number%20of%20lives.
https://www.spiegel.de/international/world/epidemiologist-jeremy-farrar-on-the-next-viral-threat-i-fear-we-are-at-the-beginning-of-an-era-of-pandemics-a-564b1dae-1c3d-4eb3-b76f-f3c5da6e8289#:~:text=DER%20SPIEGEL:%20But%20even%20the%20World%20Health%20Organization,enormous%20number%20of%20lives.


What if we had just followed the book?

Canadian Standards Association. CAN/CSA-Z94.4-18 
Selection, use, and care of respirators. (2018).
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Prevention is critical
üVaccines work ς much better to trigger your immune system with part of the virus, 
in a controlled dose, timing etc than the whole thing with no control!

üBut: ŜǾŜƴ ƛŦ ƛǘΩǎ млл҈ ǎŀŦŜΣ ŀƴ ƛƴƧŜŎǘƛƻƴ ƛǎ ǎǘƛƭƭ ƴƻǘ ŀ ǘǊƛǾƛŀƭ ŀǎƪ

üVaccine mandates can be justified ς but you must try the other options first

tǊŜǾŜƴǘƛƻƴ ƛǎ ŎǊƛǘƛŎŀƭΣ ōǳǘΧ



Where does 
misinformation 
originate?

Primary sources



/ƭŀƛƳΥ άaŀǎƪǎ όbфрǎύ ŀǊŜ ƘŀǊƳŦǳƭέ

Tong, P. S. Y. et al. Respiratory consequences of N95-type Mask usage in pregnant healthcare workersτa controlled clinical study. Antimicrobial Resistance & Infection Control 4, 48 (2015).

https://aricjournal.biomedcentral.com/articles/10.1186/s13756-015-0086-z
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-015-0086-z
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-015-0086-z
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-015-0086-z
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-015-0086-z
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-015-0086-z
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-015-0086-z
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-015-0086-z
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-015-0086-z
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-015-0086-z


/ƭŀƛƳΥ άaŀǎƪǎ όbфрǎύ ŀǊŜ ƘŀǊƳŦǳƭέ

Tong, P. S. Y. et al. Respiratory consequences of N95-type Mask usage in pregnant healthcare workersτa controlled clinical study. Antimicrobial Resistance & Infection Control 4, 48 (2015).

άN95-mask materials were trimmed to form an airtight seal over the Hans 
Rudolph mask outlet so that the air flow resistance on inspiration and 
expiration would come from the mask material, simulating the actual 

wearing of an N95 respirator (Fig. 2)έ

>10x

N95

https://aricjournal.biomedcentral.com/articles/10.1186/s13756-015-0086-z
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/ƭŀƛƳΥ άaŀǎƪǎ όbфрǎύ ŀǊŜ ƘŀǊƳŦǳƭέ
üάIǳƳŀƴ ŜǊǊƻǊέΚ

üΧōǳǘ !ƴǘƛƳƛŎǊƻōƛŀƭ wŜǎƛǎǘŀƴŎŜ ŀƴŘ LƴŦŜŎǘƛƻƴ /ƻƴǘǊƻƭ 
is a mainstream medical journal

ü²Ƙȅ ŘƛŘƴΩǘ ǇŜŜǊ ǊŜǾƛŜǿ ŎŀǘŎƘ ƛǘΚ bƻǘ Ƨǳǎǘ ŀǘ 
publication, but funding and ethics too?

üThe paper had ten authors, including (Dr. B) on WHO 
IPCRDEG-C19 ς why did no one catch this?

lack of expertise

failure of peer review

gatekeeping (parochialism)

>10x

N95

Ruzycki, C. & Ungrin, M. Fatal flaws in a controlled clinical study of respirator usage in pregnant healthcare workers. MetaArxiv preprint at https://osf.io/s4a3b/ (2025).

²IhΩǎ Ǉƻǎƛǘƛƻƴ ƻƴ 
COVID prevention was 

largely based on 
IPCRDEG-C19 advice 
through early 2021.

https://osf.io/s4a3b/
https://osf.io/s4a3b/
https://osf.io/s4a3b/
https://osf.io/s4a3b/
https://osf.io/s4a3b/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8474098/#:~:text=The%20WHO%E2%80%99s%20position%20on%20prevention,to%20stop%20the%20spread%20of%20SARS-CoV-2
https://pmc.ncbi.nlm.nih.gov/articles/PMC8474098/#:~:text=The%20WHO%E2%80%99s%20position%20on%20prevention,to%20stop%20the%20spread%20of%20SARS-CoV-2
https://pmc.ncbi.nlm.nih.gov/articles/PMC8474098/#:~:text=The%20WHO%E2%80%99s%20position%20on%20prevention,to%20stop%20the%20spread%20of%20SARS-CoV-2
https://pmc.ncbi.nlm.nih.gov/articles/PMC8474098/#:~:text=The%20WHO%E2%80%99s%20position%20on%20prevention,to%20stop%20the%20spread%20of%20SARS-CoV-2


/ƭŀƛƳΥ ά/h±L5 ƛǎƴΩǘ ŀƛǊōƻǊƴŜέ

Taught at a major 
Canadian medical 
school until mid 

2024 (when I 
contacted them)

UBC Faculty of Medicine. PPE Online Course(2023).

https://web.archive.org/web/20230903212514/https:/learn.ubccpd.ca/elearning/ppe/03-ppe-when-where/ppe-clinical-settings.html
https://web.archive.org/web/20230903212514/https:/learn.ubccpd.ca/elearning/ppe/03-ppe-when-where/ppe-clinical-settings.html


/ƭŀƛƳΥ ά/h±L5 ƛǎƴΩǘ ŀƛǊōƻǊƴŜέ

Taught at a major 
Canadian medical 
school until mid 

2024 (when I 
contacted them)

Wang, C. C. et al. Airborne transmission of respiratory viruses. Science 373, eabd9149 (2021).

https://www.science.org/doi/10.1126/science.abd9149
https://www.science.org/doi/10.1126/science.abd9149
https://www.science.org/doi/10.1126/science.abd9149
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/ƭŀƛƳΥ ά/h±L5 ƛǎƴΩǘ ŀƛǊōƻǊƴŜέ

WELLS, W. F. ON AIR-BORNE INFECTION*: STUDY II. DROPLETS AND DROPLET NUCLEI. Am J Epidemiol 20, 611ς618 (1934).

5 microns
=

0.005 mm

https://doi.org/10.1093/oxfordjournals.aje.a118097
https://doi.org/10.1093/oxfordjournals.aje.a118097
https://doi.org/10.1093/oxfordjournals.aje.a118097
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/ƭŀƛƳΥ ά/h±L5 ƛǎƴΩǘ ŀƛǊōƻǊƴŜέ

Campbell, A. The SARS Commission - Cƛƴŀƭ wŜǇƻǊǘΥ /ƘŀǇǘŜǊ 9ƛƎƘǘΥ LǘΩǎ bƻǘ !ōƻǳǘ ǘƘŜ aŀǎƪ.(2006).

άThere is no indication that the 3 foot rule takes into consideration the 
evaporation factor and the drift factor of airborne droplets, as discussed 
above. No scientific evidence is offered by WHO, DHHS-CDC, PCAH, or 
other medical authorities in explaining the rule. If large droplets quickly 
evaporate to free-floating small droplets, then the 3 foot rule applies only 
to droplets greater than about 50 ς млл ˃Ƴ ƛƴ ŘƛŀƳŜǘŜǊ ŦƻǊ ǿƘƛŎƘ ǘƘŜǊŜ ƛǎ 
insufficient time chance for evaporation to take effect before they fall to 
the ground from a height of 5ς6 feet. Free floating small droplets readily 
go beyond the 3 foot radius. Therefore, if the majority of ejected droplets 
following a sneeze are evaporated to a size that is free-floating after only 
seconds in air, the 3 foot rule becomes illogical and not particularly helpful 
from a disease transmission perspective.έ

Quoted in the 2006 Report of the SARS Commission

άThere is no indication that the 3 foot rule takes into consideration the 
evaporation factor and the drift factor of airborne droplets, as discussed 
above. No scientific evidence is offered by WHO, DHHS-CDC, PCAH, or 
other medical authorities in explaining the rule. If large droplets quickly 
evaporate to free-floating small droplets, then the 3 foot rule applies only 
to droplets greater than about 50 ς млл ˃Ƴ ƛƴ ŘƛŀƳŜǘŜǊ ŦƻǊ ǿƘƛŎƘ ǘƘŜǊŜ ƛǎ 
insufficient time chance for evaporation to take effect before they fall to 
the ground from a height of 5ς6 feet. Free floating small droplets readily 
go beyond the 3 foot radius. Therefore, if the majority of ejected droplets 
following a sneeze are evaporated to a size that is free-floating after only 
seconds in air, the 3 foot rule becomes illogical and not particularly helpful 
from a disease transmission perspective.έ

Quoted in the 2006 Report of the SARS Commission

άThere is no indication that the 3 foot rule takes into consideration the 
evaporation factor and the drift factor of airborne droplets, as discussed 
above. No scientific evidence is offered by WHO, DHHS-CDC, PCAH, or 
other medical authorities in explaining the rule. If large droplets quickly 
evaporate to free-floating small droplets, then the 3 foot rule applies only 
to droplets greater than about 50 ς млл ˃Ƴ ƛƴ ŘƛŀƳŜǘŜǊ ŦƻǊ ǿƘƛŎƘ ǘƘŜǊŜ ƛǎ 
insufficient time chance for evaporation to take effect before they fall to 
the ground from a height of 5ς6 feet. Free floating small droplets readily 
go beyond the 3 foot radius. Therefore, if the majority of ejected droplets 
following a sneeze are evaporated to a size that is free-floating after only 
seconds in air, the 3 foot rule becomes illogical and not particularly helpful 
from a disease transmission perspective.έ

Quoted in the 2006 Report of the SARS Commission

άThere is no indication that the 3 foot rule takes into consideration the 
evaporation factor and the drift factor of airborne droplets, as discussed 
above. No scientific evidence is offered by WHO, DHHS-CDC, PCAH, or 
other medical authorities in explaining the rule. If large droplets quickly 
evaporate to free-floating small droplets, then the 3 foot rule applies only 
to droplets greater than about 50 ς млл ˃Ƴ ƛƴ ŘƛŀƳŜǘŜǊ for which there is 
insufficient time chance for evaporation to take effect before they fall to 
the ground from a height of 5ς6 feet. Free floating small droplets readily 
go beyond the 3 foot radius. Therefore, if the majority of ejected droplets 
following a sneeze are evaporated to a size that is free-floating after only 
seconds in air, the 3 foot rule becomes illogical and not particularly helpful 
from a disease transmission perspective.έ

Quoted in the 2006 Report of the SARS Commission

άThere is no indication that the 3 foot rule takes into consideration the 
evaporation factor and the drift factor of airborne droplets, as discussed 
above. No scientific evidence is offered by WHO, DHHS-CDC, PCAH, or 
other medical authorities in explaining the rule. If large droplets quickly 
evaporate to free-floating small droplets, then the 3 foot rule applies only 
to droplets greater than about 50 ς млл ˃Ƴ ƛƴ ŘƛŀƳŜǘŜǊ for which there is 
insufficient time chance for evaporation to take effect before they fall to 
the ground from a height of 5ς6 feet. Free floating small droplets readily 
go beyond the 3 foot radius. Therefore, if the majority of ejected droplets 
following a sneeze are evaporated to a size that is free-floating after only 
seconds in air, the 3 foot rule becomes illogical and not particularly    
helpful from a disease transmission perspective.έ

Quoted in the 2006 Report of the SARS Commission

https://wayback.archive-it.org/17275/20220303215758/http:/www.archives.gov.on.ca/en/e_records/sars/report/v3-pdf/Vol3Chp8.pdf
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/ƭŀƛƳΥ ά/h±L5 ƛǎƴΩǘ ŀƛǊōƻǊƴŜέ
üάIǳƳŀƴ ŜǊǊƻǊέΚ

üΧōǳǘ ǘƘƛǎ ƛǎ ƴŜŀǊƭȅ ŀ ŎŜƴǘǳǊȅ ƻǳǘ ƻŦ ŘŀǘŜ ς ƛǘ ŎŀƴΩǘ ōŜ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ƘǳƳŀƴ ŜǊǊƻǊ 
when it was known to be wrong before anyone involved was even born!

üSpecifically highlighted by the commission investigating SARS-CoV-1 failures

üError repeated publicly by many public health leaders

outdated information

lack of expertise

failure of peer review

gatekeeping (parochialism)

gatekeeping (authority)

Jimenez, J. L. et al. What were the historical reasons for the resistance to recognizing airborne transmission during the COVID-19 pandemic? Indoor Air 32, e13070 (2022).

https://onlinelibrary.wiley.com/doi/abs/10.1111/ina.13070
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https://onlinelibrary.wiley.com/doi/abs/10.1111/ina.13070


/ƭŀƛƳΥ άbфр ŀǊŜƴΩǘ ōŜǘǘŜǊέ

άIf the trial demonstrates that the medical 
mask is non-inferior to the N95 respirator, it will 
provide experimental proof to support a policy of 
using medical masks...έ ς trial protocol from team 
responsible for the policy of using medical masks.

Loeb, M. et al. Medical Masks Versus N95 Respirators for Preventing COVID-19 Among Health Care Workers. Ann Intern Med 175, 1629ς1638 (2022).
McMaster University. Surgical masks as good as N95 masks for health-care workers providing routine COVID-19 care. (2022).

(Dr. C)

https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://web.archive.org/web/20231114220510/https:/brighterworld.mcmaster.ca/articles/surgical-,masks-as-good-as-n95-masks-for-health-care-workers-providing-routine-covid-19-care/
https://web.archive.org/web/20231114220510/https:/brighterworld.mcmaster.ca/articles/surgical-,masks-as-good-as-n95-masks-for-health-care-workers-providing-routine-covid-19-care/
https://web.archive.org/web/20231114220510/https:/brighterworld.mcmaster.ca/articles/surgical-,masks-as-good-as-n95-masks-for-health-care-workers-providing-routine-covid-19-care/
https://web.archive.org/web/20231114220510/https:/brighterworld.mcmaster.ca/articles/surgical-,masks-as-good-as-n95-masks-for-health-care-workers-providing-routine-covid-19-care/
https://web.archive.org/web/20231114220510/https:/brighterworld.mcmaster.ca/articles/surgical-,masks-as-good-as-n95-masks-for-health-care-workers-providing-routine-covid-19-care/
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sTo prevent manipulation, clinical trials must be pre-
registered, and the hypotheses, data collection, 
statistical analyses etc must be specified in advance.

Prespecified sites (Canada + Israel) showed expected 
benefit of N95s

In the face of major ethical concerns, study shut 
down and moved to unregistered sites in Pakistan

Similar results, 84% of target N. No plausible data in 
ǘƘŀǘ ƭŀǎǘ мс҈ ŎƻǳƭŘ ŎǊŜŀǘŜ άƴƻƴ-ƛƴŦŜǊƛƻǊέ ƻǳǘŎƻƳŜ

Moved to unregistered sites in Egypt during Omicron. 
Target N nearly doubled. Widespread community 
ŜȄǇƻǎǳǊŜ ƳŜŀƴǎ ǘƘŜ ǘǊƛŀƭ ǘƘŜǊŜ ŎƻƳǇŀǊŜŘ άƴƻǘ 
ǿŜŀǊƛƴƎ ŀ ƳŜŘƛŎŀƭ Ƴŀǎƪέ ǘƻ άƴƻǘ ǿŜŀǊƛƴƎ ŀƴ bфрέ

/ƭŀƛƳΥ άbфр ŀǊŜƴΩǘ ōŜǘǘŜǊέ

CAN

ISR

PAK

EGY

Ungrin, M. et al. Medical masks versus N95 respirators for preventing COVID-19 among health care workers: A secondary analysis of findings inconsistent 
with prior understanding reflects the expected inferiority of medical masks. MetaArxiv preprint at https://doi.org/10.31222/osf.io/ey7bj (2024).

https://web.archive.org/web/20230914093557/https:/healthcareworkersaustralia.com/wp-content/uploads/2020/08/REBTri_council_letterrevisedfinal19Apr2021final.pdf
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj


/ƭŀƛƳΥ άbфр ŀǊŜƴΩǘ ōŜǘǘŜǊέ
Did not reference OHS / engineering / PPE literature at all

Did not reference CAN/CSA-Z94.4 (PPE standard, including infectious aerosols)

Major, non-pre-registered changes all biasing outcome in the same direction

Mechanistically problematic: N95s block the aerosols that transmit COVID much 
more effectively than medical masks

5ŜǎƛƎƴŜŘ ŀǎ ƛƴǘŜǊƳƛǘǘŜƴǘ ǳǎŜ όάwhen providing care to or when within three feet of 
a patient with any febrile respiratory illnessέύ Ignores real aerosol behaviour

 Ignores asymptomatic transmission

Loeb, M. et al. Medical Masks Versus N95 Respirators for Preventing COVID-19 Among Health Care Workers. Ann Intern Med 175, 1629ς1638 (2022).
McMaster University. Surgical masks as good as N95 masks for health-care workers providing routine COVID-19 care. (2022).

https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://www.acpjournals.org/doi/10.7326/M22-1966
https://web.archive.org/web/20231114220510/https:/brighterworld.mcmaster.ca/articles/surgical-,masks-as-good-as-n95-masks-for-health-care-workers-providing-routine-covid-19-care/
https://web.archive.org/web/20231114220510/https:/brighterworld.mcmaster.ca/articles/surgical-,masks-as-good-as-n95-masks-for-health-care-workers-providing-routine-covid-19-care/
https://web.archive.org/web/20231114220510/https:/brighterworld.mcmaster.ca/articles/surgical-,masks-as-good-as-n95-masks-for-health-care-workers-providing-routine-covid-19-care/
https://web.archive.org/web/20231114220510/https:/brighterworld.mcmaster.ca/articles/surgical-,masks-as-good-as-n95-masks-for-health-care-workers-providing-routine-covid-19-care/
https://web.archive.org/web/20231114220510/https:/brighterworld.mcmaster.ca/articles/surgical-,masks-as-good-as-n95-masks-for-health-care-workers-providing-routine-covid-19-care/


άbфрǎ ŀǊŜƴΩǘ ōŜǘǘŜǊέ
 Reported finding of MM noninferiority is entirely a product of the data from 

unregistered sites and numerous additional alterations to definitions, hypothesis and 
analyses (each necessary but not sufficient, and added to the registry retroactively)

Statistically impossible patterns in the data from Egypt (p<<5.6 x 10-8)

Statistically significant bias towards assigning F participants to the MM arm

In 2025, authors published a 2022 dataset (obtained prior to publication of N95 
study) showing the large majority of COVID transmission in shared hospital rooms is 
both airborne and prevented by good ventilation

Ungrin, M. et al. Medical masks versus N95 respirators for preventing COVID-19 among health care workers: A secondary analysis of findings inconsistent with prior understanding reflects the 
expected inferiority of medical masks. MetaArxiv preprint at https://doi.org/10.31222/osf.io/ey7bj (2024).

Conly, J. Expression of Concern: Medical Masks Versus N95 Respirators for Preventing COVID-19 Among Health Care Workers. Annals of Internal Medicine (2025)
Williams, V. et al. Risk mitigation of shared room ventilation and filtration on SARS-CoV-2 transmission: a multicenter test-negative study. Infection Control & Hospital Epidemiology 1ς7 (2025)

https://clinicaltrials.gov/study/NCT04296643?tab=history&a=3&b=5#study-description-card
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://doi.org/10.7326/ANNALS-25-03203
https://doi.org/10.7326/ANNALS-25-03203
https://doi.org/10.7326/ANNALS-25-03203
https://doi.org/10.7326/ANNALS-25-03203
https://doi.org/10.7326/ANNALS-25-03203
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD


άbфрǎ ŀǊŜƴΩǘ ōŜǘǘŜǊέ
üάIǳƳŀƴ ŜǊǊƻǊέΚ

üΧōǳǘ !ƴƴŀƭǎ ƻŦ LƴǘŜǊƴŀƭ aŜŘƛŎƛƴŜ ƛǎ ŀ ƳŀƛƴǎǘǊŜŀƳ 
medical journal, and there are so many problems

ü²Ƙȅ ŘƛŘƴΩǘ ǇŜŜǊ ǊŜǾƛŜǿ ŎŀǘŎƘ ǘƘŜƳΚ bƻǘ Ƨǳǎǘ ŀǘ 
publication, but funding and ethics too?

üThe paper had 31 authors, including (Drs. C & D) on 
WHO IPCRDEG-C19 ς what happened?

NB the fundamental 
intermittent-use design 
failure is shared by the 

widely cited 2009 and 2019 
RCTs of N95s vs medical 

masks for influenza as well

Ungrin, M. et al. Medical masks versus N95 respirators for preventing COVID-19 among health care workers: A secondary analysis of findings inconsistent 
with prior understanding reflects the expected inferiority of medical masks. MetaArxiv preprint at https://doi.org/10.31222/osf.io/ey7bj (2024).

lack of expertise

lack of rigour

failure to manage COI

έƎƻƭŘ ǎǘŀƴŘŀǊŘέ

gatekeeping (parochialism)

failure of peer review

outdated information

https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj
https://osf.io/ey7bj


Where does 
misinformation go next?

Systematic reviews and guidance



άaŀǎƪǎ ŀǊŜ ƘŀǊƳŦǳƭέ

lack of expertise

lack of rigour

 override precautionary principle = N95s

Conly, J. et al. Use of medical face masks versus particulate respirators as a component of personal protective equipment for 
health care workers in the context of the COVID-19 pandemic. Antimicrobial Resistance & Infection Control 9, 126 (2020).

WHO IPCRDEG-C19 (Chair: Dr. D), justifying opposition to N95s (2020): 

https://aricjournal.biomedcentral.com/articles/10.1186/s13756-020-00779-6
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-020-00779-6
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-020-00779-6
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-020-00779-6
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-020-00779-6
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-020-00779-6
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-020-00779-6
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-020-00779-6
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-020-00779-6


άaŀǎƪǎ ŀǊŜ ƘŀǊƳŦǳƭέ
CAN-PCC (2024): άAccording to Padilla-Hernández et al (32), the use of masks, 
especially N95 face masks, may have adverse effects on the cardiopulmonary 
function and fetal oxygenation of pregnant women due to increased airflow 
resistance and dead air static volume during prolonged use.έ

Ref #32 is a 2022 Spanish-language review ǘƘŀǘ ǊŜƭƛŜǎ ƻƴ ǘƘŜ нлмр άǘŜƴ bфрǎ 
ŀǘ ƻƴŎŜέ ǎǘǳŘȅ Ǉƭǳǎ ŀ нлнл ǊŜǾƛŜǿ όǘƘŀǘ ŀƭǎƻ ǊŜƭƛŜǎ ƻƴ ǘƘŜ ǎŀƳŜ ǎǘǳŘȅύ

reliance on secondary sources

lack of expertise

lack of rigour

CAN-PCC is a $9M collaboration between McMaster / GRADE and Cochrane, 
ǘƘŜ ǘǿƻ Ƴƻǎǘ ǇǊƻƳƛƴŜƴǘ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ƛƴ ǘƘŜ ά9ǾƛŘŜƴŎŜ .ŀǎŜŘ aŜŘƛŎƛƴŜέ ǎǇŀŎŜ

CAN-PCC: Recommendations: Prevention of Post COVID-19 Condition. EtD section (2024).

https://dialnet.unirioja.es/servlet/articulo?codigo=8812806
https://dialnet.unirioja.es/servlet/articulo?codigo=8812806
https://dialnet.unirioja.es/servlet/articulo?codigo=8812806
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb


ά/h±L5 ƛǎƴΩǘ ŀƛǊōƻǊƴŜέ

Molteni, M. The 60-Year-Old Scientific Screwup That Helped Covid Kill. Wired (2021).

April 3rd, 2020 ς ŀŘǾƛŎŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ǿƻǊƭŘΩǎ ǘƻǇ ŜȄǇŜǊǘǎ ƛƴ 
aerosols, bioaerosols and disease transmission

IPCRDEG-C19 Chair Dr. D (MD/BSc)

https://www.wired.com/story/the-teeny-tiny-scientific-screwup-that-helped-covid-kill/
https://www.wired.com/story/the-teeny-tiny-scientific-screwup-that-helped-covid-kill/
https://www.wired.com/story/the-teeny-tiny-scientific-screwup-that-helped-covid-kill/
https://www.wired.com/story/the-teeny-tiny-scientific-screwup-that-helped-covid-kill/
https://www.wired.com/story/the-teeny-tiny-scientific-screwup-that-helped-covid-kill/
https://www.wired.com/story/the-teeny-tiny-scientific-screwup-that-helped-covid-kill/
https://www.wired.com/story/the-teeny-tiny-scientific-screwup-that-helped-covid-kill/
https://www.penguinrandomhouse.com/books/724793/air-borne-by-carl-zimmer/
https://www.penguinrandomhouse.com/books/724793/air-borne-by-carl-zimmer/
https://www.penguinrandomhouse.com/books/724793/air-borne-by-carl-zimmer/
https://www.penguinrandomhouse.com/books/724793/air-borne-by-carl-zimmer/


ά/h±L5 ƛǎƴΩǘ ŀƛǊōƻǊƴŜέ

bullying

lack of expertise

outdated information

gatekeeping (parochialism)

gatekeeping (authority)

leadership involvement

entitlement to control

April 28th, 2020 ς presentation by IPCRDEG-C19 Chair Dr. D

April 3rd, 2020 ς ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ ǿƻǊƭŘΩǎ ǘƻǇ ǎŎƛŜƴǘƛŦƛŎ ŜȄǇŜǊǘǎ

Dr. D

June 14th, 1934 ς ²ŜƭƭǎΥ άhb !Lw-.hwb9 LbC9/¢Lhbέ

Carl Zimmer. Air-Borne. ISBN: 9780593473597 | Penguin Random House
WELLS, W. F. ON AIR-BORNE INFECTION*: STUDY II. DROPLETS AND DROPLET NUCLEI. Am J Epidemiol 20, 611ς618 (1934).

https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/risk-mitigation-of-shared-room-ventilation-and-filtration-on-sarscov2-transmission-a-multicenter-testnegative-study/C1C6A3B31662469A560F174D4BA937CD
https://www.penguinrandomhouse.com/books/724793/air-borne-by-carl-zimmer/
https://www.penguinrandomhouse.com/books/724793/air-borne-by-carl-zimmer/
https://www.penguinrandomhouse.com/books/724793/air-borne-by-carl-zimmer/
https://doi.org/10.1093/oxfordjournals.aje.a118097
https://doi.org/10.1093/oxfordjournals.aje.a118097
https://doi.org/10.1093/oxfordjournals.aje.a118097
https://doi.org/10.1093/oxfordjournals.aje.a118097
https://doi.org/10.1093/oxfordjournals.aje.a118097
https://doi.org/10.1093/oxfordjournals.aje.a118097
https://doi.org/10.1093/oxfordjournals.aje.a118097
https://doi.org/10.1093/oxfordjournals.aje.a118097


άbфрǎ ŀǊŜƴΩǘ ōŜǘǘŜǊέ

lack of expertise

lack of rigour

gatekeeping (parochialism)

gatekeeping (authority)

failure of peer review

failure to manage conflicts of interest

/ƻŎƘǊŀƴŜ ƛǎ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ǇǊƻƳƛƴŜƴǘ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ƛƴ ǘƘŜ ά9ǾƛŘŜƴŎŜ .ŀǎŜŘ aŜŘƛŎƛƴŜέ ǎǇŀŎŜ
Jefferson, T. et al. Physical interventions to interrupt or reduce the spread of respiratory viruses. Cochrane Database of Systematic Reviews (2023)

Cochrane review (2023)

First author paid by anti-
PPE groups, last author 
is Dr. D. Various other 

controversies.

https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006207.pub6/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006207.pub6/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006207.pub6/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006207.pub6/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006207.pub6/full
https://bylinetimes.com/2021/05/07/top-world-health-organization-covid-19-advisor-bankrolled-by-great-barrington-declaration-successor-organisation/
https://www.nytimes.com/2023/03/10/opinion/masks-work-cochrane-study.html


άbфрǎ ŀǊŜƴΩǘ ōŜǘǘŜǊέ

άThe GDG considered the evidence for particulate respirators versus medical 
masks and agreed that the strength of this evidence was insufficient to 
recommend one type of mask over another, except in some specific conditions 
(see conditional recommendation).

The only RCT of medical masks vs respirators indicated similar effects with 
regard to the risk of SARS-CoV-2 infection when providing routine care. 
Therefore, the GDG recommended use of either respirators or medical masks 
when providing routine care.έ

World Health Organization. Infection Prevention and Control in the Context of COVID-19: A Guideline. (2023).

lack of expertise

lack of rigour

gatekeeping (authority)

lack of contingency planning

WHO COVID IPC Guidelines (2023) (Drs. B, C, D involved, one recusal)

gatekeeping (parochialism)

failure of peer review

failure to manage conflicts of interest

έƎƻƭŘ ǎǘŀƴŘŀǊŘέ

https://www.who.int/publications-detail-redirect/WHO-2019-nCoV-IPC-guideline-2023.4
https://www.who.int/publications-detail-redirect/WHO-2019-nCoV-IPC-guideline-2023.4
https://www.who.int/publications-detail-redirect/WHO-2019-nCoV-IPC-guideline-2023.4
https://www.who.int/publications-detail-redirect/WHO-2019-nCoV-IPC-guideline-2023.4
https://www.who.int/publications-detail-redirect/WHO-2019-nCoV-IPC-guideline-2023.4


άbфрǎ ŀǊŜƴΩǘ ōŜǘǘŜǊέ
CAN-PCC (2024): άAddressing raised limitations of evidence used (11) by the 
publicΧǘƘƛǎ ǿŀǎ ƛŘŜƴǘƛŦƛŜŘ ŀǎ the best available evidenceΧrigorous assessment of 
the study by the evidence synthesis team did not find risk of bias concernsέ

lack of expertise

lack of rigour

gatekeeping (parochialism)

gatekeeping (authority)

έƎƻƭŘ ǎǘŀƴŘŀǊŘέ

CAN-PCC is a $9M collaboration between McMaster / GRADE and Cochrane, 
ǘƘŜ ǘǿƻ Ƴƻǎǘ ǇǊƻƳƛƴŜƴǘ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ƛƴ ǘƘŜ ά9ǾƛŘŜƴŎŜ .ŀǎŜŘ aŜŘƛŎƛƴŜέ ǎǇŀŎŜ

CAN-PCC: Recommendations: Prevention of Post COVID-19 Condition. EtD section (2024).

https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb


What happens when we 
try to fix it?

Error correction



άaŀǎƪǎ ŀǊŜ ƘŀǊƳŦǳƭέ
/ǊƛǘƛŎƛǎƳǎ ƻŦ ǘƘŜ άǘŜƴ bфрǎ ŀǘ ƻƴŎŜέ ǘǊƛŀƭ ǿŜǊŜ ǊŜƧŜŎǘŜŘ ōȅ ǘƘŜ ƧƻǳǊƴŀƭΥ

üά¢Ƙƛǎ ŜƭŀōƻǊŀǘƛƻƴ ƻŦ ΨŦǳƴŘŀƳŜƴǘŀƭ ŎƻƴŎŜǇǘǎΩ ŘƻŜǎ ƴƻǘ ǊŜƴŘŜǊ ǘƘŜ ǎǘǳŘȅ ƻǊ ƛǘǎ 
inferences invalid. Ungrin and Ruzycki have not demonstrated any methodologic 
flaws in the study.έ

üά¢ƘŜǊŜ ǿŀǎ ƴƻ ΨŦǳƴŘŀƳŜƴǘŀƭ ŜǊǊƻǊΩ ƛƴ ǘƘƛǎ ǘǊƛŀƭΦ Tong et al did a well conducted 
trial with appropriate measurements.έ

Ruzycki, C. & Ungrin, M. Fatal flaws in a controlled clinical study of respirator usage in pregnant healthcare workers. MetaArxiv preprint at https://osf.io/s4a3b/ (2025).

failure of peer review

lack of rigour

lack of expertise

gatekeeping (parochialism)

gatekeeping (authority)

έƎƻƭŘ ǎǘŀƴŘŀǊŘέ

https://osf.io/s4a3b/
https://osf.io/s4a3b/
https://osf.io/s4a3b/
https://osf.io/s4a3b/
https://osf.io/s4a3b/


ά/h±L5 ƛǎƴΩǘ ŀƛǊōƻǊƴŜέ
The mechanistic justification for the incorrect medical school guidance was removed, 
ōǳǘ ǘƘŜ ŀŎǘǳŀƭ tt9 ƎǳƛŘŀƴŎŜ ƛǘǎŜƭŦ ǿŀǎ ƴƻǘ ŎƻǊǊŜŎǘŜŘΥ άWe follow the guidelines from the 
provincial health officer. I am really in no position to be telling her what to do.έ

lack of rigour

lack of expertise

gatekeeping (parochialism)

gatekeeping (authority)

outdated information

lack of contingency planning

Henry, B. Examining the Societal Consequences of the COVID-мф tŀƴŘŜƳƛŎΥ tǊƻǾƛƴŎƛŀƭ IŜŀƭǘƘ hŦŦƛŎŜǊΩǎ !ƴƴǳŀƭ wŜǇƻǊǘΣ нлнп.

https://www2.gov.bc.ca/assets/gov/health/about-bc-s-health-care-system/office-of-the-provincial-health-officer/reports-publications/annual-reports/pho-annual-report-examining-societal-consequences-of-covid-19.pdf
https://www2.gov.bc.ca/assets/gov/health/about-bc-s-health-care-system/office-of-the-provincial-health-officer/reports-publications/annual-reports/pho-annual-report-examining-societal-consequences-of-covid-19.pdf
https://www2.gov.bc.ca/assets/gov/health/about-bc-s-health-care-system/office-of-the-provincial-health-officer/reports-publications/annual-reports/pho-annual-report-examining-societal-consequences-of-covid-19.pdf
https://www2.gov.bc.ca/assets/gov/health/about-bc-s-health-care-system/office-of-the-provincial-health-officer/reports-publications/annual-reports/pho-annual-report-examining-societal-consequences-of-covid-19.pdf
https://www2.gov.bc.ca/assets/gov/health/about-bc-s-health-care-system/office-of-the-provincial-health-officer/reports-publications/annual-reports/pho-annual-report-examining-societal-consequences-of-covid-19.pdf


άbфрǎ ŀǊŜƴΩǘ ōŜǘǘŜǊέ
Efforts to correct the MM/N95 RCT have been resisted

üA letter from international experts in 2021 highlighting many of the flaws was 
ignored, including by the Secretariat for Responsible Conduct of Research

üCriticisms submitted to the journal were dismissed without addressing them, and 
the editors wrote a letter defending the study

üExpression of Concern added, but the last author (Dr. D) was allowed to write it 
(saying participants received verbal instructions different from the written ones)

lack of rigour

gatekeeping (parochialism)

gatekeeping (authority)

failure of peer review

failure to manage conflicts of interest

https://healthcareworkersaustralia.com/wp-content/uploads/2020/08/REBTri_council_letterrevisedfinal19Apr2021final.pdf
https://healthcareworkersaustralia.com/wp-content/uploads/2020/08/REBTri_council_letterrevisedfinal19Apr2021final.pdf
https://www.acpjournals.org/doi/10.7326/M22-1966#_comments
https://www.acpjournals.org/doi/10.7326/M22-1966#_comments
https://www.acpjournals.org/doi/10.7326/ANNALS-25-03203
https://www.acpjournals.org/doi/10.7326/ANNALS-25-03203


Rejection of outside input

gatekeeping (parochialism)

lack of expertise

gatekeeping (authority)

PhD mining engineer

MD/BSc

PhD mining engineer

Social media discussion of shortcomings in the MM/N95 trial shortly after publication

https://twitter.com/AntibioticDoc/status/1598593056009519106


How do the pieces fit 
together?

The big picture



Applying PPE science to COVID

The 
άǾŜǊȅ ōƛƎ 
ƳƛǎǘŀƪŜέ

N95 vs MM trial

Reviews

WHO 
guidance

Media 
coverage

BCD
CD

B

BCD

D

CD

D

SARS 
Commission

Medical 
experts

Precautionary 
principle

Bioaerosol 
science

CAN/CSA
Z94.4

Organized 
labour

OHS
experts

PPE 
engineering

lack of contingency planning

lack of expertise

lack of rigour

gatekeeping (parochialism)

gatekeeping (authority)

failure to manage COI

closed-loop self-evaluation

very few PhDs



Failure components and red flags
lack of expertise

lack of rigour

failure of peer review

gatekeeping (parochialism)

gatekeeping (authority)

failure to manage COI

reliance on secondary sources

lack of contingency planning

έƎƻƭŘ ǎǘŀƴŘŀǊŘέ

bullying

entitlement to control

leadership involvement

closed-loop self-evaluation

outdated information

override precautionary principle = N95s

significant synthesis failures by EBM authorities

very few PhDs*

*Starting with the same undergraduate degree, an MD is exactly as well trained to carry out research in a given area 
ŀǎ ǎƻƳŜƻƴŜ ǿƛǘƘ ŀ tƘ5 ƛƴ ǘƘŀǘ ŀǊŜŀ ƛǎ ǘƻ ǇǊŀŎǘƛŎŜ ƳŜŘƛŎƛƴŜΦ bŜƛǘƘŜǊ ƛǎ άōŜǘǘŜǊέ ōǳǘ ǘƘŜȅ ŀǊŜ very different training.

.ŜƴƴŜǘǘΣ {Φ ¢ƘŜ нлму DƻǎǇƻǊǘ LƴŘŜǇŜƴŘŜƴǘ tŀƴŜƭ ǊŜǇƻǊǘ ƛƴǘƻ ŘŜŀǘƘǎ ŀǘ ǘƘŜ bŀǘƛƻƴŀƭ IŜŀƭǘƘ {ŜǊǾƛŎŜΩǎ DƻǎǇƻǊǘ ²ŀǊ aŜƳƻǊƛŀƭ IƻǎǇƛtal. 
Does the culture of the medical profession influence health outcomes? Journal of Risk Research 23, 827ς831 (2020).

ōǳƭƭȅƛƴƎ !b5 ΨƳŜŘƛŎŀƭ ǇǊƻŦŜǎǎƛƻƴΩ - Google Scholar. https://scholar.google.com/scholar?q=bullying+AND+%22medical+profession%22.

https://www.tandfonline.com/doi/full/10.1080/13669877.2019.1591488
https://www.tandfonline.com/doi/full/10.1080/13669877.2019.1591488
https://www.tandfonline.com/doi/full/10.1080/13669877.2019.1591488
https://www.tandfonline.com/doi/full/10.1080/13669877.2019.1591488
https://www.tandfonline.com/doi/full/10.1080/13669877.2019.1591488
https://www.tandfonline.com/doi/full/10.1080/13669877.2019.1591488
https://www.tandfonline.com/doi/full/10.1080/13669877.2019.1591488
https://www.tandfonline.com/doi/full/10.1080/13669877.2019.1591488
https://www.tandfonline.com/doi/full/10.1080/13669877.2019.1591488
https://scholar.google.com/scholar?q=bullying+AND+%22medical+profession%22


Why does this happen?
Mapping the problems onto the system
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Epidemic and Pandemic Preparedness and Prevention (EPP). Update 55 ς WHO COVID-19 Guidelines Development Process. (2021).

https://www.who.int/publications/m/item/update-55-who-covid-19-guidelines-development-process
https://www.who.int/publications/m/item/update-55-who-covid-19-guidelines-development-process
https://www.who.int/publications/m/item/update-55-who-covid-19-guidelines-development-process
https://www.who.int/publications/m/item/update-55-who-covid-19-guidelines-development-process
https://www.who.int/publications/m/item/update-55-who-covid-19-guidelines-development-process
https://www.who.int/publications/m/item/update-55-who-covid-19-guidelines-development-process
https://www.who.int/publications/m/item/update-55-who-covid-19-guidelines-development-process


Systems failure

Evidence Based Medicine is a 
subjective heuristic for quick-and-
dirty decisions, not a scientific 
approach!

¢Ƙŀǘ ŘƻŜǎƴΩǘ ƳŜŀƴ ƛǘ ƛǎƴΩǘ ǳǎŜŦǳƭΣ 
ŀƴŘ άŜǾƛŘŜƴŎŜ-ōŀǎŜŘέ ƛǎ ōŜǘǘŜǊ 
ǘƘŀƴ ƴƻǘΣ ōǳǘΧ

¦ƴƎǊƛƴΣ aΦΦ ¢ǊǳƳǇΩǎ /ǊƻƴƛŜǎ !ǊŜƴΩǘ ²Ƙŀǘ .ǊƻƪŜ tǳōƭƛŎ IŜŀƭǘƘΦ Canada Health Watch (2025).
Charlton, B. G. & Miles, A. The rise and fall of EBM. QJM: monthly journal of the Association of Physicians 91, 371ς374 (1998).

Rosenfeld, J. A. The view of evidence-based medicine from the trenches: liberating or authoritarian? Journal of Evaluation in Clinical Practice 10, 153ς155 (2004).
Greenhalgh, T., Fisman, D., Cane, D. J., Oliver, M. & Macintyre, C. R. Adapt or die: how the pandemic made the shift from EBM to EBM+ more urgent. BMJ Evidence-Based Medicine 27, 253ς260 (2022).


