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



Introduction
➢ Interdisciplinary researcher focused on efficient translation of biomedical science 

into positive societal impact

➢ Married to an MD who had to close her practice due to long COVID

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

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

➢ Vaccinated and boosted (and happy to discuss why that’s a good idea)

➢ Ask 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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Preamble: “human error” is not a cause

➢ One of the most common findings of 
an incident investigation, across fields, 
is “human error”

➢ That answers “Who is to blame?”

➢ But humans commit errors – that’s 
unavoidable!

➢ Preventing failure is a systems problem. 
We have to ask: “Why does the system 
allow a predictable event (human 
error) to lead to a significant failure?”

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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Preamble: “human error” is not a cause

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

➢ When the same error is widely 
repeated, we also have to ask: “Why is 
the system creating this error?”

➢ “Human error” is at most a component 
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

➢ COVID (SARS-CoV-2) outbreak in May, 2020 – 273 residents, 68 deaths

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

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

➢ “[Isolation zones] 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 staff”

➢ “After one day of working there, they were coming back with symptoms, testing positive for 
COVID-19”

➢ ‘All staff and the dozens of Canadian Forces soldiers on-site started wearing the enhanced 
protective equipment, including N95s and cowls.’

➢ ‘The Canadian Armed Forces say none of the over 50 soldiers deployed at Vigi Mont Royal 
have shown COVID-19 symptoms. “Nobody is sick. None of our military personnel is sick”’

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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“Human error”

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.

Quebec’s public health director, Dr. A, said the malfunctioning 
ventilation system could be a possible factor…

“I think there’s probably other factors related to the difficulty to 
apply infection prevention controls”

“There’s a lot of objects to clean, less people working — they had 
pressure so they probably did not apply the things correctly”

(aka “It’s probably the nurses’ fault”)
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Misinformation: the false dichotomy
➢Most discussion of misinformation is overly simplistic: “With us or against us!”

➢ “Things are OK, back to normal!” vs “Things are not OK (because microchips/5G/etc)”

➢Often led by institutional voices

➢ Frames misinformed beliefs as “human error” (and claims of stupidity, malice, etc)

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

➢ That’s about obedience, not understanding

➢ It also doesn’t work



Misinformation doesn’t just appear

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, 1564–1573 (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
➢Annually, 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

➢ It’s driving the longest period of peacetime excess mortality on record

➢ There’s no cure, and each infection is a new roll of the dice

➢PHAC warned the Provinces in 2020 that it was coming

➢Canada’s Chief Science Advisor has called out public health agencies for “gaps in 
public messaging about the importance of PCC prevention”

➢ It’s serious, it’s preventable with tools like N95s and better ventilation (if it can’t get 
inside you, it can’t make you sick), and vaccines improve the odds

➢ So…why isn’t this being shouted from the rooftops?

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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Context: the “very big mistake”

HOW IT STARTED (MARCH 2020) HOW IT’S GOING (APRIL 2024)

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).
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DER SPIEGEL: But even the World Health Organization didn't take the spread via 
aerosols seriously and didn’t issue a warning about it until the autumn of 2020 …

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.

Context: the “very big mistake”

Bredow, R. von & Hackenbroch, V. Epidemiologist Jeremy Farrar on the Next Viral Threat: “I Fear We Are at the Beginning of an Era of Pandemics”. Der Spiegel (2022).

• This is not about “winning”, or taking control of the narrative

• Mistakes that kill an enormous number of people are bad

• We have an obligation to learn from this failure – next time could be even worse 

• 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.
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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
➢Vaccines work – 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!

➢But: even if it’s 100% safe, an injection is still not a trivial ask

➢Vaccine mandates can be justified – but you must try the other options first

Prevention is critical, but…



Where does 
misinformation 
originate?

Primary sources



Claim: “Masks (N95s) are harmful”

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

https://aricjournal.biomedcentral.com/articles/10.1186/s13756-015-0086-z
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Claim: “Masks (N95s) are harmful”

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

“N95-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)”

>10x

N95
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Claim: “Masks (N95s) are harmful”
➢ “Human error”?

➢ …but Antimicrobial Resistance and Infection Control 
is a mainstream medical journal

➢ Why didn’t peer review catch it? Not just at 
publication, but funding and ethics too?

➢ The paper had ten authors, including (Dr. B) on WHO 
IPCRDEG-C19 – 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).

WHO’s position on 
COVID prevention was 

largely based on 
IPCRDEG-C19 advice 
through early 2021.
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Claim: “COVID isn’t airborne”

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


Claim: “COVID isn’t airborne”

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
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Claim: “COVID isn’t airborne”

WELLS, W. F. ON AIR-BORNE INFECTION*: STUDY II. DROPLETS AND DROPLET NUCLEI. Am J Epidemiol 20, 611–618 (1934).

5 microns
=

0.005 mm
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Claim: “COVID isn’t airborne”

Campbell, A. The SARS Commission - Final Report: Chapter Eight: It’s Not About the Mask.(2006).

“There 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 – 100 μm in diameter for which there is 
insufficient time chance for evaporation to take effect before they fall to 
the ground from a height of 5–6 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.”

Quoted in the 2006 Report of the SARS Commission

“There 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 – 100 μm in diameter for which there is 
insufficient time chance for evaporation to take effect before they fall to 
the ground from a height of 5–6 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.”

Quoted in the 2006 Report of the SARS Commission

“There 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 – 100 μm in diameter for which there is 
insufficient time chance for evaporation to take effect before they fall to 
the ground from a height of 5–6 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.”

Quoted in the 2006 Report of the SARS Commission

“There 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 – 100 μm in diameter for which there is 
insufficient time chance for evaporation to take effect before they fall to 
the ground from a height of 5–6 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.”

Quoted in the 2006 Report of the SARS Commission

“There 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 – 100 μm in diameter for which there is 
insufficient time chance for evaporation to take effect before they fall to 
the ground from a height of 5–6 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.”

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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Claim: “COVID isn’t airborne”
➢ “Human error”?

➢ …but this is nearly a century out of date – it can’t be an individual human error 
when it was known to be wrong before anyone involved was even born!

➢ Specifically highlighted by the commission investigating SARS-CoV-1 failures

➢ Error 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).
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Claim: “N95 aren’t better”

“If 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...” – 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, 1629–1638 (2022).
McMaster University. Surgical masks as good as N95 masks for health-care workers providing routine COVID-19 care. (2022).

(Dr. C)
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To 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 
that last 16% could create “non-inferior” outcome

Moved to unregistered sites in Egypt during Omicron. 
Target N nearly doubled. Widespread community 
exposure means the trial there compared “not 
wearing a medical mask” to “not wearing an N95”

Claim: “N95 aren’t better”

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
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Claim: “N95 aren’t better”
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

Designed as intermittent use (“when providing care to or when within three feet of 
a patient with any febrile respiratory illness”) 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, 1629–1638 (2022).
McMaster University. Surgical masks as good as N95 masks for health-care workers providing routine COVID-19 care. (2022).
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“N95s aren’t better”
 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 1–7 (2025)

https://clinicaltrials.gov/study/NCT04296643?tab=history&a=3&b=5#study-description-card
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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


“N95s aren’t better”
➢ “Human error”?

➢…but Annals of Internal Medicine is a mainstream 
medical journal, and there are so many problems

➢Why didn’t peer review catch them? Not just at 
publication, but funding and ethics too?

➢ The paper had 31 authors, including (Drs. C & D) on 
WHO IPCRDEG-C19 – 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

”gold standard”

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



“Masks are harmful”

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


“Masks are harmful”
CAN-PCC (2024): “According 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.”

Ref #32 is a 2022 Spanish-language review that relies on the 2015 “ten N95s 
at once” study plus a 2020 review (that also relies on the same study)

reliance on secondary sources

lack of expertise

lack of rigour

CAN-PCC is a $9M collaboration between McMaster / GRADE and Cochrane, 
the two most prominent organizations in the “Evidence Based Medicine” space

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


“COVID isn’t airborne”

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

April 3rd, 2020 – advice provided by the world’s top experts in 
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/


“COVID isn’t airborne”

bullying

lack of expertise

outdated information

gatekeeping (parochialism)

gatekeeping (authority)

leadership involvement

entitlement to control

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

April 3rd, 2020 – response to the world’s top scientific experts

Dr. D

June 14th, 1934 – Wells: “ON AIR-BORNE INFECTION”

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, 611–618 (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


“N95s aren’t better”

lack of expertise

lack of rigour

gatekeeping (parochialism)

gatekeeping (authority)

failure of peer review

failure to manage conflicts of interest

Cochrane is one of the most prominent organizations in the “Evidence Based Medicine” space
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


“N95s aren’t better”

“The 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.”

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

”gold standard”

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


“N95s aren’t better”
CAN-PCC (2024): “Addressing raised limitations of evidence used (11) by the 
public…this was identified as the best available evidence…rigorous assessment of 
the study by the evidence synthesis team did not find risk of bias concerns”

lack of expertise

lack of rigour

gatekeeping (parochialism)

gatekeeping (authority)

”gold standard”

CAN-PCC is a $9M collaboration between McMaster / GRADE and Cochrane, 
the two most prominent organizations in the “Evidence Based Medicine” space

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



“Masks are harmful”
Criticisms of the “ten N95s at once” trial were rejected by the journal:

➢ “This elaboration of ‘fundamental concepts’ does not render the study or its 
inferences invalid. Ungrin and Ruzycki have not demonstrated any methodologic 
flaws in the study.”

➢ “There was no ‘fundamental error’ in this trial. Tong et al did a well conducted 
trial with appropriate measurements.”

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)

”gold standard”

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


“COVID isn’t airborne”
The mechanistic justification for the incorrect medical school guidance was removed, 
but the actual PPE guidance itself was not corrected: “We follow the guidelines from the 
provincial health officer.  I am really in no position to be telling her what to do.”

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-19 Pandemic: Provincial Health Officer’s Annual Report, 2024.

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


“N95s aren’t better”
Efforts to correct the MM/N95 RCT have been resisted

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

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

➢ Expression 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 
“very big 
mistake”

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

”gold standard”

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 
as someone with a PhD in that area is to practice medicine. Neither is “better” but they are very different training.

Bennett, S. The 2018 Gosport Independent Panel report into deaths at the National Health Service’s Gosport War Memorial Hospital. 
Does the culture of the medical profession influence health outcomes? Journal of Risk Research 23, 827–831 (2020).

bullying AND ‘medical profession’ - 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 – 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!

That doesn’t mean it isn’t useful, 
and “evidence-based” is better 
than not, but…

Ungrin, M.. Trump’s Cronies Aren’t What Broke Public Health. Canada Health Watch (2025).
Charlton, B. G. & Miles, A. The rise and fall of EBM. QJM: monthly journal of the Association of Physicians 91, 371–374 (1998).

Rosenfeld, J. A. The view of evidence-based medicine from the trenches: liberating or authoritarian? Journal of Evaluation in Clinical Practice 10, 153–155 (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, 253–260 (2022).

https://www.bmj.com/content/389/bmj-2024-081903#:~:text=We%20see%20only%20one%20serious%20limitation,evidence%20to%20recommendations
https://canadahealthwatch.ca/2025/04/18/trumps-cronies-arent-what-broke-public-health
https://canadahealthwatch.ca/2025/04/18/trumps-cronies-arent-what-broke-public-health
https://canadahealthwatch.ca/2025/04/18/trumps-cronies-arent-what-broke-public-health
https://academic.oup.com/qjmed/article-abstract/91/5/371/1564039
https://academic.oup.com/qjmed/article-abstract/91/5/371/1564039
https://academic.oup.com/qjmed/article-abstract/91/5/371/1564039
https://academic.oup.com/qjmed/article-abstract/91/5/371/1564039
https://academic.oup.com/qjmed/article-abstract/91/5/371/1564039
https://academic.oup.com/qjmed/article-abstract/91/5/371/1564039
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2753.2003.00472.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2753.2003.00472.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2753.2003.00472.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2753.2003.00472.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2753.2003.00472.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2753.2003.00472.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2753.2003.00472.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2753.2003.00472.x
https://ebm.bmj.com/content/27/5/253
https://ebm.bmj.com/content/27/5/253
https://ebm.bmj.com/content/27/5/253
https://ebm.bmj.com/content/27/5/253
https://ebm.bmj.com/content/27/5/253
https://ebm.bmj.com/content/27/5/253
https://ebm.bmj.com/content/27/5/253
https://ebm.bmj.com/content/27/5/253
https://ebm.bmj.com/content/27/5/253
https://ebm.bmj.com/content/27/5/253


Systems failure

reliance on secondary sources 

gatekeeping (parochialism)

lack of rigour

lack of expertise 

gatekeeping (authority) 

failure of peer review

bullying

very few PhDs 

override precautionary principle = N95s

closed-loop self-evaluation 

failure to manage COI

leadership involvement

lack of contingency planning

significant synthesis failures

“gold standard” 



A lot of things start to make sense now
➢Rejection of knowledge from outside the EBM bubble (doesn’t count - terra nullius!)

➢ Studies conducted without essential expertise (randomization is magic!)

➢ Inability to identify major errors in studies (subject matter expertise is unnecessary!)

➢Bad clinical trials treated as “gold standard” (the checklist says so!)

➢Out of date information (nothing is real until there are bodies to count!)

➢Cognitive lobster traps (secondary sources override primary sources!)

➢Refusal to correct / retract (non-clinicians have nothing of value to say!)



And it gets worse…

➢ EBM heuristics are now taught in many medical schools as “how science works”

➢Between the subjectivity and the claim to replace science (while discarding the large 
majority of it), EBM methods like GRADE are an effective vehicle for laundering the 
opinions of whoever controls a given process into “what science says”

“We see only one serious limitation in the Core GRADE approach, 
and that is the subjectivity involved in virtually every important 
decision in rating certainty of evidence and moving from 
evidence to recommendations.” – the inventor of GRADE

https://www.bmj.com/content/389/bmj-2024-081903#:~:text=We%20see%20only%20one%20serious%20limitation,evidence%20to%20recommendations


And it gets worse…

➢ Ideologues use claims that EBM overrides science to gain control over everything 
from overriding the CDC and promoting uncontrolled transmission of COVID (“we 
want them infected”) in 2020, to vaccine policy and trans health care today.

“Martin Kulldorff transformed ACIP from a rubber stamp into a 
committee that delivers gold-standard science for the American 
people,” Kennedy said in a statement. “I’m glad to welcome him 
to my team to help develop bold, evidence-based policies to Make 
America Healthy Again.”

https://www.theglobeandmail.com/world/us-politics/article-mcmaster-university-professor-embroiled-in-white-house-controversy-for/
https://www.politico.com/news/2020/12/16/trump-appointee-demanded-herd-immunity-strategy-446408
https://thehill.com/policy/healthcare/5628322-martin-kulldorff-kennedy-hhs-appointment/#:~:text="Martin Kulldorff,Again."
https://www.motherjones.com/politics/2025/09/guyatt-transgender-care-youth-medicine-evidence-segm/


What can we do about it?
Actionable insights for systemic change



Build bridges
➢ Look for things everyone agrees on – nobody hates clean air!

➢Where people disagree, try to understand why

➢ “With us or against us” is often an effort to limit your options

➢Remember that human error doesn’t really explain anything

➢ Everyone doesn’t have to agree on everything to make progress on some things

• Are there shared spaces that could use some help to improve air quality?

• What about just collecting some data on air quality, and discussing it?



Build better, open scientific processes
➢ If you have relevant subject matter expertise, don’t assume the people who make 
decisions know more about what they are doing than you do

• (they might, so don’t go too far the other way though either – credentials provide 
some information but ultimately it comes down to the quality of the science itself)

➢Peer-reviewed publication in a prominent medical journal is not proof of rigour

➢Discordant evidence must be reconciled, not cherry-picked – spread that word

➢Don’t be afraid to reach out to Ministers, Health Canada, Public Health Agency of 
Canada, Health Units etc, both for explanations of their policies and to inform them

• The problems identified here are not the fault of front-line staff! They are doing the 
best they can with the resources they have available.



Build better, open scientific processes
➢Build interdisciplinary networks, and make sure they include subject matter experts

➢ Learn about mitigations for airborne pathogens
• COVID, but also seasonal influenza, measles, bird flu, whatever comes next
• Ventilation, air cleaning, respiratory PPE
• CO2 monitors as a proxy measurement of air quality

➢ Learn about long COVID

➢Check the quality of medical research that impacts you, and take a closer look at 
whether the guidance driving your medical care is scientifically trustworthy

➢Be thorough, get (other) experts to check your work

➢ If you find clear evidence of problems, start writing requests for correction / 
retraction etc (and treat that process as an experimental probe of a new system too)



Build better, open scientific processes
➢Guidance to stop breast cancer screening for women 40-49, produced by the 
Canadian Task Force on Preventative Health Care (CTF) using EBM approaches, is 
estimated to contribute to 400 deaths a year in Canada

➢Related reductions in screening appear likely to be responsible for a dramatic 
increase in late-stage (incurable) prostate cancer diagnoses

➢A years-long patient-led effort to bring attention to this finally succeeded in 
triggering a reboot of the CTF this past spring

➢ EBM/GRADE adherents took control of the process, asserting that having scientific 
expertise is a conflict of interest incompatible with a voting role in core CTF decision-
making, and appear to be structuring the framework for the new CTF to channel both 
authority and spending to GRADE groups like CAN-PCC / INGUIDE

➢ You may want to talk to PHAC and/or the Federal Health Minister about this!

https://www.uottawa.ca/about-us/media/news/new-commentary-finds-flaws-study-shaped-current-breast-cancer-screening-guidelines#:~:text=had%20a%20substantial,year
https://www.theglobeandmail.com/canada/article-prostate-cancer-diagnosed-stage-4-study/?intcmp=gift_expired
https://www.theglobeandmail.com/canada/article-prostate-cancer-diagnosed-stage-4-study/?intcmp=gift_expired
https://www.theglobeandmail.com/canada/article-prostate-cancer-diagnosed-stage-4-study/?intcmp=gift_expired
https://www.theglobeandmail.com/canada/article-prostate-cancer-diagnosed-stage-4-study/?intcmp=gift_expired
https://openparliament.ca/committees/status-of-women/44-1/124/?page=1
https://openparliament.ca/committees/status-of-women/44-1/124/?page=1
https://openparliament.ca/committees/status-of-women/44-1/124/?page=1
https://www.canada.ca/en/public-health/news/2025/03/statement-from-the-minister-of-health.html
https://www.canada.ca/en/public-health/news/2025/03/statement-from-the-minister-of-health.html
https://www.canada.ca/en/public-health/programs/consultation-renewal-canadian-task-force-preventative-health-care/draft-implementation-plan.html#a7
https://www.canada.ca/en/public-health/programs/consultation-renewal-canadian-task-force-preventative-health-care/draft-implementation-plan.html#a7
https://www.canada.ca/en/public-health/programs/consultation-renewal-canadian-task-force-preventative-health-care/draft-implementation-plan.html#:~:text=INGUIDE
https://canpcc.ca/about-us/meet-our-team/
https://canpcc.ca/about-us/meet-our-team/
https://canpcc.ca/about-us/meet-our-team/
https://inguide.org/inguide-team-members/


A few good, mainstream sources
➢ Office of the Chief Science Advisor of Canada “Dealing with the fallout” report on long COVID

➢ National Academies report on long-term health effects of COVID infection

➢ OECD report on workforce and economic impacts of disability due to long COVID

➢ Statistics Canada “Experiences of Canadians with long-term symptoms following COVID-19”

➢ Clean Air Crew practical tips and resources for air cleaning

➢ Greenhalgh et al review “Masks and respirators for prevention of respiratory infections”

➢ Ontario Society of Professional Engineers Indoor Air Quality Series

➢ Health Canada Residential IAQ guidelines: CO2

➢ Report of the SARS Commission Executive Summary

➢ Mario Possamai (SARS Commission Sr. advisor): “Dogma, Hubris, and the Forgotten Lessons of SARS-1”

➢ World Health Organization guide to Indoor Airborne Risk Assessment

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
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
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
https://nap.nationalacademies.org/catalog/27756/long-term-health-effects-of-covid-19-disability-and-function
https://nap.nationalacademies.org/catalog/27756/long-term-health-effects-of-covid-19-disability-and-function
https://nap.nationalacademies.org/catalog/27756/long-term-health-effects-of-covid-19-disability-and-function
https://www.oecd-ilibrary.org/social-issues-migration-health/the-impacts-of-long-covid-across-oecd-countries_8bd08383-en
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm
https://cleanaircrew.org/
https://journals.asm.org/doi/10.1128/cmr.00124-23
https://journals.asm.org/doi/10.1128/cmr.00124-23
https://journals.asm.org/doi/10.1128/cmr.00124-23
https://ospe.on.ca/advocacy/government-relations/indoor-air-quality/
https://www.canada.ca/en/health-canada/services/publications/healthy-living/residential-indoor-air-quality-guidelines-carbon-dioxide.html
https://www.canada.ca/en/health-canada/services/publications/healthy-living/residential-indoor-air-quality-guidelines-carbon-dioxide.html
https://wayback.archive-it.org/17275/20220303215711/http:/www.archives.gov.on.ca/en/e_records/sars/report/v1.html
https://www.youtube.com/watch?v=gCyw4rfcZ5U
https://www.youtube.com/watch?v=gCyw4rfcZ5U
https://www.youtube.com/watch?v=gCyw4rfcZ5U
https://www.youtube.com/watch?v=gCyw4rfcZ5U
https://www.youtube.com/watch?v=gCyw4rfcZ5U
https://iris.who.int/handle/10665/376346
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CO2 trace during the keynote
These data highlight how 
monitoring and simple 
administrative changes can 
significantly impact transmission 
risk in multiple-occupant spaces.

In most non-industrial contexts, 
CO2 is produced by occupants, so 
CO2 is a good proxy for rebreathed 
air and ventilation rates (and 
therefore bioaerosols, in the 
absence of e.g. HEPA units).

CO2 monitors are available from 
many libraries via the Community 
Access to Ventilation Information 
program.

The Ontario Society of Professional Engineers’ Air Quality Calculator 
can be helpful for interpreting the data. Also…check your elevators!

CO2 at the podium
(the far end of the room 
was likely much higher)

The difference 
one switch 

makes

https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-0668.2003.00189.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-0668.2003.00189.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-0668.2003.00189.x
https://www.cavico2.com/map-of-libraries-with-co2-monitors
https://www.cavico2.com/map-of-libraries-with-co2-monitors
https://ospe-calc.herokuapp.com/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7537012/


Extra slides
(things that came up in the questions afterwards, plus 
some terminology at the end)



COVID prevalence data
➢COVID-19 Resources Canada has a lot of useful information. My understanding is 
that there have been active efforts to deny them access to data however this remains 
one of the most extensive sources currently available to Canadians. Operated by the 
Moriarty lab at the University of Toronto.

➢ For up-to-date versions of the charts on the following slides, follow this link and 
then scroll down and select the options under “INFECTION AND LONG COVID 
PREVALENCE”

https://covid19resources.ca/discussions/
https://covid19resources.ca/discussions/
https://covid19resources.ca/discussions/
https://covid19resources.ca/discussions/
https://www.cbc.ca/news/health/covid-19-decrease-in-data-public-health-briefings-1.6414668
https://covid19resources.ca/covid-hazard-index/


COVID prevalence (acute)

Note the timing!



COVID prevalence (long COVID)



Other COVID data sources
➢ Tracking current COVID numbers is challenging because there is so little testing

➢Declaring COVID to be “endemic” is convenient because it asserts nothing can be 
done, and erases responsibility for monitoring and controlling it

➢ The Delatolla lab in Ottawa publishes wastewater testing for various pathogens

➢Public Health Ottawa has case & testing data, but since testing is so restricted 
there’s limited information. You have to scroll down a bit to find this: 

https://613covid.ca/wastewater/
https://www.ottawapublichealth.ca/en/reports-research-and-statistics/flu-report.aspx#COVID-19


Long COVID
➢ As a new illness, there is a significant 
problem with “medical gaslighting” and 
dismissal of long COVID, often going 
unrecognized or mislabelled “burnout”

➢ This is compounded by bias and differing 
impacts around gender, race, etc.

➢ Long COVID affects many healthcare 
workers (a major contributor to shortages!), 
often buried by the culture of presenteeism 
and “toughing it out” in healthcare 

➢ Teachers are also at high risk

➢ Not everything is long COVID, but anyone 
who tells you it’s rare, not real, doesn’t affect 
kids etc is years out of date Fig. 3-1, National Academies of Sciences, Engineering, and 

Medicine. Long-Term Health Effects of COVID-19: Disability 
and Function Following SARS-CoV-2 Infection.

https://www.bmj.com/content/378/bmj.o1974
https://www.theguardian.com/society/2022/feb/03/long-covid-fight-recognition-gaslighting-pandemic
https://med.stanford.edu/news/insights/2024/03/long-covid-symptoms-sufferers-misdiagnosed.html
http://theconversation.com/people-with-long-covid-continue-to-experience-medical-gaslighting-more-than-3-years-into-the-pandemic-203744
https://www.nbcnews.com/news/nbcblk/black-covid-long-haulers-felt-invisible-health-care-system-formed-supp-rcna44468
https://bmjpublichealth.bmj.com/content/3/1/e000269
https://bmjpublichealth.bmj.com/content/3/1/e000269
https://www.cidrap.umn.edu/covid-19/studies-detail-high-rates-long-covid-among-healthcare-dental-workers
https://www.bmj.com/content/382/bmj.p1983
https://www.businessinsider.com/healthcare-workers-nurses-long-covid-impact-careers-labor-shortage-2022-5
https://www.businessinsider.com/healthcare-workers-nurses-long-covid-impact-careers-labor-shortage-2022-5
https://www.educationsupport.org.uk/resources/for-individuals/guides/long-covid-what-it-is-and-how-to-deal-with-it/
https://www.educationsupport.org.uk/resources/for-individuals/guides/long-covid-what-it-is-and-how-to-deal-with-it/
https://longcovidsupport.co.nz/news/teachers-at-the-frontline-of-infection-and-long-covid/
https://www.edweek.org/teaching-learning/how-to-help-educators-with-long-covid-dos-and-donts/2022/12
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=PCC Report Knowns,insurance
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58
https://www.nationalacademies.org/read/27756/chapter/5#58


Less COVID means less long COVID
➢ Ideally, we’d all never get COVID – that’s hard without public health support

➢But once is better than twice, twice is better than three times, etc

Kuang, S. et al. Experiences of Canadians with Long-Term Symptoms Following COVID-19. Statistics Canada (2023).

https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm#:~:text=As%20seen%20in%20Chart%202,for%20Chart%202
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm#:~:text=As%20seen%20in%20Chart%202,for%20Chart%202
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm#:~:text=As%20seen%20in%20Chart%202,for%20Chart%202
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm#:~:text=As%20seen%20in%20Chart%202,for%20Chart%202
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm#:~:text=As%20seen%20in%20Chart%202,for%20Chart%202
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm#:~:text=As%20seen%20in%20Chart%202,for%20Chart%202
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm#:~:text=As%20seen%20in%20Chart%202,for%20Chart%202
https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm#:~:text=As%20seen%20in%20Chart%202,for%20Chart%202


Long COVID in youth
➢ Long COVID in children, teens and 
young adults often goes 
unrecognized, or treated as laziness 
/ anxiety / etc, adding an extra layer 
of harm

➢Very important not to just try to 
“push through it”, as that can make 
it worse

➢Children and/or their parents are 
sometimes accused of making it up

Gross, R. S., Carmilani, M. & Stockwell, M. S. Long COVID in Young Children, School-Aged 
Children, and Teens. JAMA Pediatrics (2025

https://www.nationalacademies.org/read/27756/chapter/5#81
https://www.nationalacademies.org/read/27756/chapter/5#81
https://www.nationalacademies.org/read/27756/chapter/5#81
https://www.thelancet.com/journals/lanchi/article/PIIS2352-4642(23)00348-6/fulltext
https://www.thelancet.com/journals/lanchi/article/PIIS2352-4642(23)00348-6/fulltext
https://inews.co.uk/news/parents-children-long-covid-accused-making-up-3034629
https://doi.org/10.1001/jamapediatrics.2025.1415
https://doi.org/10.1001/jamapediatrics.2025.1415
https://doi.org/10.1001/jamapediatrics.2025.1415
https://doi.org/10.1001/jamapediatrics.2025.1415
https://doi.org/10.1001/jamapediatrics.2025.1415
https://doi.org/10.1001/jamapediatrics.2025.1415
https://doi.org/10.1001/jamapediatrics.2025.1415
https://doi.org/10.1001/jamapediatrics.2025.1415


Long COVID in youth
➢Gaslighting is a particular problem in pediatrics (commitment bias likely contributes)

➢ There is also extensive misinformation due to junk studies like this one

• We were able to force a retraction in this case, but it took almost a year, and JAMA 
Pediatrics initially protected the study – even though the authors directly admitted 
they had not collected the data required to do the analyses they claimed to report

• The authors misunderstood what long COVID is (treating it as just acute COVID that 
doesn’t go away), but the retraction misrepresented the problem as minor 
calculation errors – obscuring the (senior, male, MD) senior author’s responsibility 
and throwing the (junior, female, trainee) lead author under the bus

➢Media coverage avoided mentioning the major research integrity issues and spun 
the retraction a minor change and an example of ethical and responsible science!

https://www.scientificamerican.com/article/long-covid-is-harming-too-many-kids/
https://doi.org/10.1001/jamapediatrics.2023.3239
https://jamanetwork.com/journals/jamapediatrics/article-abstract/2814314
https://doi.org/10.1001/jamapediatrics.2023.6136
https://doi.org/10.1001/jamapediatrics.2024.2996
https://doi.org/10.1001/jamapediatrics.2024.2996
https://www.cbc.ca/news/canada/edmonton/university-of-alberta-researchers-retract-long-covid-study-citing-multiple-coding-errors-1.7315727
https://www.cbc.ca/news/canada/edmonton/university-of-alberta-researchers-retract-long-covid-study-citing-multiple-coding-errors-1.7315727


Clearing the air
➢Ventilation is an easy win, as many diseases are airborne (see Terminology pages), 
and it protects against new diseases that may arise in the future as well

➢Commercial HEPA units are available, or for ~$100 you can build a very effective 
filter unit from a box-fan and some 20” x 20” furnace filters (works great for drywall 
dust, pollen and other allergens, and wildfire smoke too!)

➢ For slightly more money you can use computer fans to make something quieter and 
more energy efficient (Arctic P14 fans come in 5-packs and are good value for money)

➢Ventilation and air quality are part of the practice of engineering (as more of public 
health probably should be), and OSPE has good resources on the topic

https://policyoptions.irpp.org/2025/07/indoor-air-quality/
https://policyoptions.irpp.org/2025/07/indoor-air-quality/
https://onlinelibrary.wiley.com/doi/full/10.1111/ina.13070
https://cleanaircrew.org/box-fan-filters/
https://cleanaircrew.org/box-fan-filters/
https://cleanaircrew.org/box-fan-filters/
https://www.google.com/search?q=arctic+p14+5+pack
https://www.thenation.com/article/society/fix-public-health-argument/
https://www.thenation.com/article/society/fix-public-health-argument/
https://ospe.on.ca/advocacy/government-relations/indoor-air-quality/


Examples

https://www.printables.com/model/519878-air-filtration-lampshade Box fan + 4x Filtrete MPR 1900 filters + cardboard + duct tape (this design is even UL safety tested!)

https://www.printables.com/model/519878-air-filtration-lampshade
https://www.printables.com/model/519878-air-filtration-lampshade
https://www.printables.com/model/519878-air-filtration-lampshade
https://www.printables.com/model/519878-air-filtration-lampshade
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https://cleanaircrew.org/box-fan-filters/
https://cleanaircrew.org/box-fan-filters/
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https://chemicalinsights.org/wp-content/uploads/2021/07/DIY-Box-Fan-Report-2021.pdf


Clearing the air you in/exhale
➢ Even if you don’t plan on wearing one regularly, it’s worth identifying a comfortable style of 
certified N95 / CA-N95 and keeping a stock accessible for:
• Keeping illness from spreading at home (family members, workers, delivery people)
• If you need to go into the hospital / sit in the ER with a bunch of sick people
• Protecting someone who is (or might be, or might have a family member) dealing with 

chemo / surgery / heart attack / illness / immune compromise / etc (watch for people 
wearing one already)

• Travel / high-density gatherings / anything in older buildings with poor ventilation (“meets 
code” may just refer to the requirements at the time it was built!)

• In case of surges in any airborne disease – COVID, seasonal flu, measles, bird flu, etc

➢ Older N95 models were only designed for Caucasian male face shapes, and may only seal 
when uncomfortably tight on many people. Modern designs make it much easier to find a 
comfortable N95. “Sampler packs” are available from Donate A Mask (charity) and Canada 
Strong, and N95s compliant with the new Q100 standard are particularly easy to breath in.

https://shop.evidencebased.ca/collections/mask-sampler-packs
https://canadastrong.ca/collections/other-items-from-canada-strong
https://canadastrong.ca/collections/other-items-from-canada-strong
https://canadamasq.com/q100-csa-certified-ca-n95/


Major progress is possible
➢ Increased use of PPE and other non-pharmaceutical interventions greatly reduced 
influenza infections in 2021/2022, and even drove one of the major lineages extinct! 
worldwide(!)

Increased burden now may 
reflect COVID-induced 
damage to the immune 
system. This is sometimes 
blamed on “immunity debt” 
from not getting the flu etc, 
several years ago, but the 
claim seems to have 
appeared as an ideological 
excuse to dismiss the long 
term impacts of COVID,  
rather than having a 
scientific foundation.

https://www.nature.com/articles/s41467-025-65396-6
https://www.bmj.com/content/390/bmj.r1733


Major progress is possible
➢ As with anything else, the first step towards solving the problem is acknowledging it

➢ The people responsible for educating the public about the damage from widespread COVID 
infections are the same people who fought against COVID containment efforts

➢ Network – a common tactic is to claim anyone who speaks up is alone / irrational / the only 
one who cares. Support each other, and demand transparency and scientific integrity.

➢ Check out groups like Ontario School Safety, the Canadian COVID Society, the World Health 
Network, and CAVI-CO2 (they provided the library CO2 monitor – borrow it and try it out!)

➢ Educate politicians at all levels, school board trustees, senior public servants, etc, and make 
sure they support those public servants still speaking out, like Canada’s Chief Science Advisor

➢ Don’t take “it’s too complicated for you to understand” for an answer – it isn’t!

https://theijf.org/open-by-default/25039256
https://www.ontarioschoolsafety.com/
https://covidsociety.ca/
https://whn.global/
https://whn.global/
https://www.cavico2.com/
https://www.cavico2.com/
https://www.cavico2.com/
https://www.cavico2.com/
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.


Terminology
Advisory Committee on Immunization Practices (ACIP): A committee within the US CDC that issues national guidance on vaccinations. ACIP members were recently replaced with fringe anti-
vaccine figures, and ACIP has started removing vaccine recommendations.

Aerosol: A collection of solid or liquid particles suspended in a gas. Bioaerosols produced from respiratory secretions during breathing, coughing etc contain pathogens present in those 
secretions, and can transmit them at both short and long ranges. Bioaerosols can remain infectious for minutes, hours, or even longer depending on the pathogen. The outdated belief that 
particles above 5 microns in diameter fall rapidly to the ground remains widely-held within the clinical infection control field, contributing to the rejection of the standards-compliant PPE 
required to adequately manage aerosol hazards by many healthcare facilities, and the unnecessary loss of an enormous number of lives.

Airborne transmission: Infection via inhalation of pathogen-containing aerosols at any distance from the source. The term “inhalation transmission” has the same meaning.

Canadian Standards Association (CSA): Generates safety standards based on interdisciplinary expertise. Extended time frames for updating provincial legislation mean they often lag a 
version or two behind the current CSA standard. In addition to standards themselves, CSA also provides tools for implementation, such as this interactive decision tool for identifying the 
appropriate respiratory PPE for workplaces where an aerosol hazard such as COVID-19 may be present. Specification of N95 respirators as the PPE required for bioaerosol hazards such as 
COVID in CAN/CSA-Z94.4-18 is relevant to the obligation to take reasonable steps to protect workers and the public under Canada’s “Westray law”.

Canadian Task Force on Preventative Health Care (CTF-PHC): The body responsible for guidance on e.g. screening for breast cancer, prostate cancer etc. Suspended by former Health 
Minister Holland in early 2025, after significant concerns were raised by patient groups and clinicians about the quality of guidance across a wide range of topics. The way evidence is 
evaluated in EBM/GRADE processes means the integration of evidence that previous guidance was in error and causing significant numbers of deaths depends on the subjective opinions of 
those involved in creating that guidance about the quality of the evidence that contradicts it. The process of modernizing the CTF was placed under the control of groups with significant 
financial and reputational stakes in the same EBM/GRADE approaches responsible for previous problems.

Centers for Disease Control (CDC): The national public health agency of the United States. Part of the Department of Health and Human Services, which is currently led by anti-vaccine 
conspiracy theorist Robert F. Kennedy Jr. The CDC’s response to COVID-19 was recognized as inadequate by the CDC itself, hampered by both interference from political appointees and 
rejection of non-clinical expertise.

Canadian Guidelines for Post COVID-19 Condition (CAN –PCC): A collaboration between McMaster-GRADE and Cochrane, two of the highest-profile groups in the EBM field, provided with 
$9M in Federal support to generate guidelines related to PCC / long COVID. The value of CAN-PCC recommendations is limited by substitution of GRADE approaches for scientific 
understanding – for example despite warnings of invalidating errors in a deeply flawed clinical trial of N95 respirators vs medical masks, CAN-PCC reported that “rigorous assessment of the 
study by the evidence synthesis team did not find risk of bias concerns” (see “EtD” section).

Droplet transmission: Transmission via large particles (several hundred microns in diameter) that follow ballistic trajectories from the source to cause infections. Physically implausible for 
many diseases where infection would occur only in the event of direct impact on the eye, or entry into the mouth or nose. Many infection control professionals incorrectly ascribe 
transmission to such droplets for various diseases including COVID, due to the erroneous belief that all particles above 5 microns in diameter behave in this way (see “Aerosol”).

https://www.nature.com/articles/s42254-022-00506-7
https://www.nature.com/articles/s42254-022-00506-7
https://iris.who.int/handle/10665/376346
https://onlinelibrary.wiley.com/doi/full/10.1111/ina.13070
https://www.csagroup.org/store/product/CAN-CSA-Z94.4-18/
https://www.csagroup.org/store/product/CAN-CSA-Z94.4-18/
https://www.csagroup.org/store/product/CAN-CSA-Z94.4-18/
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://iris.who.int/handle/10665/376346
https://iris.who.int/handle/10665/376346
https://iris.who.int/handle/10665/376346
https://www.csagroup.org/store/standards-support-tools/occupational-health-and-safety/respirator-selection-tool/
https://www.csagroup.org/store/standards-support-tools/occupational-health-and-safety/respirator-selection-tool/
https://www.csagroup.org/store/product/CAN-CSA-Z94.4-18/
https://www.csagroup.org/store/product/CAN-CSA-Z94.4-18/
https://www.csagroup.org/store/product/CAN-CSA-Z94.4-18/
https://www.csagroup.org/store/product/CAN-CSA-Z94.4-18/
https://www.csagroup.org/store/product/CAN-CSA-Z94.4-18/
https://laws-lois.justice.gc.ca/eng/acts/C-46/section-217.1.html
https://web.archive.org/web/20220817162545/https:/www.nytimes.com/2022/08/17/us/politics/cdc-rochelle-walensky-covid.html
https://www.politico.com/news/2020/12/16/trump-appointee-demanded-herd-immunity-strategy-446408
https://www.forbes.com/sites/judystone/2023/11/01/a-storm-is-gathering-around-a-cdc-committee/
https://www.forbes.com/sites/judystone/2023/11/01/a-storm-is-gathering-around-a-cdc-committee/
https://www.forbes.com/sites/judystone/2023/11/01/a-storm-is-gathering-around-a-cdc-committee/
https://osf.io/preprints/metaarxiv/ey7bj_v2
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb
https://can-pcc.recmap.org/recommendation/3c665ab5-96a2-4519-8617-3b047e30efeb


Terminology
EBM: Evidence Based Medicine. Initially a democratizing concept, asserting front-line clinicians can consider scientific evidence in addition to direction from medical authorities. Rapidly re-
centralized, returning power to medical authorities to impose their interpretation of the literature. Disseminated in the form of “guidance”, often with disclaimers of responsibility for the 
consequences of following it. In practice, following guidance is widely viewed as mandatory for clinicians to retain medical liability insurance coverage. With the EBM “brand” increasingly 
required on all medical decision-making, the opportunity for profit and control has given rise to a number of subtypes as well as significant competing interests. Efforts are underway to 
extend the EBM model beyond medicine, to control the translation of science into policy across fields. Also refers to various systems of heuristics used to guide front-line clinicians in 
incorporating science into practice, when time / resources / scientific expertise are unavailable. Origins associated with McMaster University and the Cochrane Collaboration.

GRADE: Grading of Recommendations, Assessment, Development and Evaluation. A more granular subtype of EBM developed at McMaster University, and championed by the McMaster-
GRADE Centre. Associated with an extensive array of proprietary for-profit software and training programs tied to McMaster. Widely used, including by the WHO in developing its droplet-
only COVID policy. Sometimes marketed as “the science of interpreting evidence”, as with other EBM variants GRADE does not incorporate fundamental scientific principles such as 
consilience and is recognized to be subjective throughout, including by its originators.

Infection Prevention and Control Research and Development Expert Group for COVID-19 (IPCRDEG-C19): The WHO committee whose advice largely set WHO COVID policy for the first year of 
the pandemic. Primarily composed of clinicians, many with limited scientific training, its Chair famously shouted down the world’s leading scientific experts on aerosols and disease 
transmission when they attempted to warn the WHO COVID was airborne in early 2020. While parts of the WHO have since sought to introduce modern scientific understanding of aerosols 
into guidance, influence by IPCRDEG-C19 members continues to drive commitment to the original “very big mistake”.

Long COVID (also known as Post-COVID Condition / PCC and Post-Acute Sequelae of COVID / PASC): a broad range of poorly understood long-term impacts from a COVID infection. 
Mechanisms are unknown, but may relate to persistent infection. As SARS-CoV-2 can infect many cell types including the endothelial cells lining the blood vessels, infection can occur 
throughout the body and persist for months or even years after the initial lung infection has resolved. There is presently no cure or effective treatment other than prevention. As long 
COVID is generally assessed based on chronic symptoms, not all long-term impacts of COVID infection (elevated risk of heart failure, stroke etc) are covered by the term.

Medical / surgical mask: the classic “baggy blue”hospital mask. Provide some benefits in reducing disease transmission, blocking large droplets, redirecting the plume of air from a cough, 
and preventing a surgeon’s nose from dripping into an incision. Unable to seal to the face, they have limited ability to block aerosols as they can bypass the mask material and flow in and 
out through gaps. Medical masks are not considered to be respiratory PPE.

Personal Protective Equipment (PPE): Includes respirators, protective clothing (including gloves and footwear) and face and eye protection, which can reduce or prevent contact and the 
absorption of a designated substance.

Public Health Agency of Canada (PHAC): Part of the Federal Public Service, often deferring to Provincial CMOH / PHO

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2753.2003.00472.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2753.2003.00472.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2753.2003.00472.x
https://www.cochrane.org/about-us/news/ps10-million-global-consortium-advance-evidence-synthesis-climate-and-health
https://www.mcmasterforum.org/networks/evidence-commission/about-us/who-we-are
https://www.gradepro.org/pricing
https://inguide.org/program-overview/
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.bmj.com/content/389/bmj-2024-081903#:~:text=We%20see%20only%20one%20serious%20limitation,evidence%20to%20recommendations
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://www.wired.com/story/the-teeny-tiny-scientific-screwup-that-helped-covid-kill/
https://iris.who.int/handle/10665/376346
https://iris.who.int/handle/10665/376346
https://www.who.int/publications/i/item/WHO-2019-nCoV-IPC-guideline-2023.4
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://journals.asm.org/doi/10.1128/cmr.00124-23
https://www.ontario.ca/document/guide-designated-substances-workplace/personal-protective-equipment-ppe


Terminology
Quality Adjusted Life Year (QALY): A widely used metric of health impacts that attempts to take into account disability as well as death. Useful in a general sense but raises complex ethical 
questions about the value of human life in relation to disability.

Randomized Controlled Trial (RCT): Described as the “gold standard” experimental method in many EBM implementations, which commonly claim an RCT outweighs all other primary 
evidence as well as mechanistic understanding and knowledge from other fields of science. The use of randomization and controls is often asserted to make mechanistic understanding of 
the phenomena being studied unnecessary, and many EBM adherents lack awareness of the use of randomization and controls in other fields. RCTs can be a valuable tool if their limitations 
are understood, but designing a good RCT requires mechanistic understanding to avoid invalidating errors, as discussed in the talk.

Respirator (N95, CAN95, N99, FFP2, FFP3 etc): The specific designation refers to the exact standard under which they are certified. Unlike medical masks, respirators are designed and 
certified to protect the wearer against aerosols. Their performance is assessed while being worn (rather than just testing the materials from which they are made). Constructed from 
modern electret materials that filter out large particles but also remove small ones via other mechanisms including static charge, they are rated for performance at the “most penetrating 
particle size”, generally around 0.3 microns in diameter. E.g. for certification an N95 must remove at least 95% of particles at that size, with performance improving for both smaller and 
larger particles. Effective against COVID and other aerosol hazards both empirically and for obvious mechanistic reasons: If it can’t get inside you, it can’t make you sick; if less of it gets 
inside you, you are less likely to get sick. 

SARS Commission (Campbell Commission): Investigated failures in the management of outbreaks of Severe Acute Respiratory Syndrome (SARS) in Ontario caused by SARS-CoV-1, a 
coronavirus closely related to the pathogen that causes COVID, SARS-CoV-2. Its mandate did not permit the finding of fault on the part of individuals. The SARS Commission reported an 
extensive list of failures in the management of SARS, including limiting decision-making to a narrow group of infection-control and public health clinicians, turf wars, rejection of input from 
workers and worker safety experts, commitment to outdated assumptions of droplet transmission, and lack of transparency. The Recommendations of the SARS Commission include 
requirements to apply the precautionary principle; assume future respiratory outbreaks are airborne until proven otherwise; ensure workplace safety decisions are led by the Ministry of 
Labour rather than medical administrators and integrate worker input; “ensure that there are clear, specific references to relevant worker safety laws, regulations, guidelines and best 
practices”. The SARS Commission delivered its final report in 2006, including an annex written while Justice Campbell was dying of cancer, documenting how infection control leaders were 
already ignoring what had been learned from SARS. A 2020 follow-up report from the SARS Commission’s Senior Advisor, documenting the ongoing failure of public health and infection 
control leaders to follow the Commission’s Recommendations was also ignored, as were direct, accurate warnings about airborne transmission of COVID provided by Canadian labour 
leaders and worker safety experts.

World Health Organization (WHO): Large, multifaceted international public health organization with a budget on the order of ten billion dollars per two-year cycle. WHO guidance heavily 
influenced the international public health response to COVID-19. Internally, WHO policy largely followed the lead of IPCRDEG-C19. Extensive and valuable direct delivery of public health 
interventions around the world, but lacks transparency in some areas, particularly administrative functions and budgets - e.g. the WHO partially funded the deeply flawed N95 vs medical 
mask study conducted by members of the IPCRDEG-C19 (including its Chair) and seeking to provide support for their prior decisions, but no information is available on the amount, timing, 
or how and by whom that decision was made.

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://en.wikipedia.org/wiki/Electret
https://journals.asm.org/doi/10.1128/cmr.00124-23
https://wayback.archive-it.org/17275/20220303215226/http:/www.archives.gov.on.ca/en/e_records/sars/report/index.html
https://wayback.archive-it.org/17275/20220303215820/http:/www.archives.gov.on.ca/en/e_records/sars/report/v4-pdf/Vol4Chp5.pdf
https://wayback.archive-it.org/17275/20220303215758/http:/www.archives.gov.on.ca/en/e_records/sars/report/v3-pdf/Vol3Chp8.pdf
https://wayback.archive-it.org/17275/20220303215758/http:/www.archives.gov.on.ca/en/e_records/sars/report/v1-pdf/Vol1Chp3.pdf
https://wayback.archive-it.org/17275/20220303215758/http:/www.archives.gov.on.ca/en/e_records/sars/report/v3-pdf/Vol3Chp7iv.pdf
https://www.atimeoffear.com/
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https://www.atimeoffear.com/
https://theijf.org/open-by-default/25039256
https://open.who.int/2024-25/budget-and-financing/gpw-overview
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