Science,

pseudoscience and
public policy

How did things get this bad, and what can we do about it?



Introduction

U Interdisciplinary researcher focused on efficient translation of biomedical science
Into positive societal impact

U Married to an MD who had to close her practice due to long COVID
U Advisor to the Canadian COVID Society atichedar of the Legal Committee

U Coauthor on the most wo-date interdisciplinary review on masks and respirators
for the prevention of respiratory infections currently available

U+ OOAYI USSR YR 06022a8a0SR oO0lFyR KIFLILE §2

U Ask the hard questions!

Greenhalgh, Bt al.Masks and respirators for prevention of respiratory infections: a state of the science @inaal Microbiology Revie@s0012423 (2024)
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U One of the most common findings of
an incident investigation, across fields,
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U But humans commit errosil K I (1 Q&
unavoidable!

U Preventing failure is systems problem
2 S KI @S Whyoes$ thelsysten
allow a predictable event (human
error) to lead to a significant failure?

Leveson, N. &ngineering a Safer World: Systems Thinking Applied to. FoifietWIT Press, 2012). doi:10.7%bithres$8179.001.0001
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U This does not mean there is not a place
for accountabllity, but we have an
obligationto learn from failure

U When the same error is widely
NELISIFUGSRZ ¢S WHys2z K
the system creating this err@r?
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of a bigger systems failure, and often an
excuse to stop thinking

Leveson, N. &ngineering a Safer World: Systems Thinking Applied to. FoifietWIT Press, 2012). doi:10.7%bithres$8179.001.0001



https://direct.mit.edu/books/oa-monograph/2908/Engineering-a-Safer-WorldSystems-Thinking-Applied
https://direct.mit.edu/books/oa-monograph/2908/Engineering-a-Safer-WorldSystems-Thinking-Applied
https://direct.mit.edu/books/oa-monograph/2908/Engineering-a-Safer-WorldSystems-Thinking-Applied
https://direct.mit.edu/books/oa-monograph/2908/Engineering-a-Safer-WorldSystems-Thinking-Applied
https://direct.mit.edu/books/oa-monograph/2908/Engineering-a-Safer-WorldSystems-Thinking-Applied

VigiMont-Royal

Mont-Royal Senior’s residence tackling ventilation system amidst c...

U COVID (SAR®V2) outbreak irMay,2020¢ 273 residents, 68 deaths
(0 Canadian Labour Congress warned public health COVID was airborne on FEbAQRY 7
U SARS Commission (SARS1) Warned everyone it should be treated as airborne in 2006

UdwlLaztl ware Plllt th the employer. He had refused, he was not giving
protectlve equipment to staf 5 ma s for staff, no kit testing fof staff

U OAfter one day of working there, they were coming back with symptoms, testing positive for
COVIEIL98 y g y g ymp gp
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Nurses broughYigiSanté to court in bid to get better protection for stafagjiMont-Royal Montreal | Globalnews.cd&lobal News
https://globalnews.ca/news/6945991/nursegyrsantecourt-staff-protectionrcoronavirus/.

Access to Information and Privacy (ATIP) Release Packaga-PG2000210.Investigative Journalism Foundathdtps://theijf.org/openby-default/25039256.
Campbell, AThe SARS Commissiéinal Report (Recommendatian®006).
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Nurses broughYigiSanté to court in bid to get better protection for stafiaiiMont-Royal Montreal | Globalnews.cdslobal News
https://globalnews.ca/news/6945991/nursegisantecourt-staff-protection-coronavirus/.
Access to Information and Privacy (ATIP) Release Packaga-Pe28000210.Investigative Journalism Foundathitps://theijf.org/openby-default/25039256.
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Misinformation: the false dichotomy
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U dThings are OK, back to norndal! @hingscare not OK (because microchips/js/

0 Often led by institutional voices

UCNJ YSA YAAAYTF2NIXYSR 0StASTa |a ardyly
U Proposed solutions generally involve shouting at (big budgets for PR campaigns) a
punishing (social media bans) people until they do what they are told
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These people are not the
source of the problem
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Things are not OK

U Annuallylong COVID wastes ~7 millionYiésars (QALY
In the OECD alone, and keeps 3 million people out of

UL 0 Qa the MAgeshpgridd of peacetime excess mor
U¢ KSNBQa yegch iOdzibB i a few mRll of the dic
U PHAC warned the Provinces in 204t it was coming
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public messaqing about the importance of PCC prevesntlon
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Gonzalez, A. E. & Elina SuZliké Impacts of Long COVID across OECD Couafieh doi:10.1787/8bd0838h.
Daniel Meier, Praciiatkee & Adam Strange. The future of excess mortality after GE®/HBWiss Re Institute, Zurich, Switzeri@@24).
Kuang, St al. Experiences of Canadians with Ldagmn Symptoms Following COV#DStatistics Canada Report (202
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https://www150.statcan.gc.ca/n1/pub/75-006-x/2023001/article/00015-eng.htm
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HOW IT STARTED (MARCH 2020) |l h2 L¢Q{ DhLbD o!t

The SARS-CoV-2 virus can spread in several ways:

FACT CHECK:]COVID-19 is NOT airborne through zoonotic transmission, direct and indirect

The virus that causes COVID-19 is mainly transmitted through droplets contact transmi slimelin= slsiele o transmissio n,

generated when an infected person coughs, sneezes, or speaks. These a nd in h a l Eltl on o An in crea 5i ng

droplets are too heaﬂ to hans in the air. Thez suicklx fall on floors
orsiriaces. BSviD -19 1S CONFIRM body of evidence sugges it is

transmitted through infectious fluids released from

an infected individual as particles of different sizes
and quantities during breathing, speaking, coughing

You can be infected by breathing in the virus if you are within 1 metre of a
person who has COVID-19, or by touching a contaminated surface and then
touching your eyes, nose or mouth before washing your hands.

To protect yourself, keep at least 1 metre distance from others and

disinfect surfaces that are touched frequently. Regularly clean your hands This message spreading on social media and sneezi ng [35] . While thela rgest pa rticles settle
thoroughly and avoid touching your eyes, mouth, and nose. is incorrect. Help stop misinformation. . . .
Verythe facts befor sarig quite rapidly, the smaller ones remain suspended
Narehoa50a0 T T in the air for longer periods and can travel longer

distances [37], [38]. When people are in close proximity,

World Health Organizatioindoor Airborne Risk Assessment in the Context ofCGARS
World Health Organization (WHO) [@WHO]. FACT: #COVID19 is NOT ainhtbene. Description of Airborne Transmission Mechanism and Method to Develop
https://x.com/WHO/status/1243972193169616898 (2020). Standardized Model for Risk Assessn{®vbrid Health Organization, Geneva, 20



https://iris.who.int/handle/10665/376346
https://iris.who.int/handle/10665/376346
https://iris.who.int/handle/10665/376346
https://iris.who.int/handle/10665/376346
https://iris.who.int/handle/10665/376346
https://iris.who.int/handle/10665/376346
https://iris.who.int/handle/10665/376346
https://iris.who.int/handle/10665/376346
https://iris.who.int/handle/10665/376346
https://x.com/WHO/status/1243972193169616898
https://x.com/WHO/status/1243972193169616898
https://x.com/WHO/status/1243972193169616898

DERSPIEGEIBut even the World Health Organizationdidn't take the spread via
aerosolsseriouslyandR A RisS@dwarningaboutit until the autumnof 2020X

Farrar Yesyouareright, that wasa verybig mistake We couldhavepreparedbetter if
biggerdecisionswvould have been made around aerosols aroundface masks,around
the besttreatment options, personalprotective equipmentfor nurses,doctors,about
the capacityfor intensivecare units. Thatwould have savedan enormousnumber of

lives

AThisisnot aboutd @ A Y yohtakiBgEdntrol of the narrative
AMistakeghat kill anenormousnumberof peopleare bad
AWe havean obligationto learnfrom this failure ¢ nexttime couldbe evenworse

AThefoundationof publictrust istrustworthiness

Bredow, R. von &lackenbroch +® 9 LJARSYA2f 23A40 WSNBYE& CINNINI 2y (KS bSE( DarSpichdP@R) N



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?

SA RS CAN/CSA-Z94.4-18 Selection, use, and care of respirators

Commission
Medical Figure 2

Control banding approach for bioaerosols in health care facilities
experts (See Clauses 7.3.4.2 and 7.3.4.3.4 to 7.3.4.3.6, and 7.3.4.3.8, Figure 1, and Annex K.)

Acceptable level

Air-purifying options APF

Health care facilities
ca
riskgroun | | R4
Agents not associated with disease or c3

Precautionary
p ri n Ci p | e :’r:ln:lu;;;'i:r:e health effects in healthy R1

Agents associated with human disease
or adverse health effects that are rarely
serious and for which preventive or R2 cz

B i O ae rOS O I ::::::ze:uc interventions are usually
- Ag!ma?nciatedwim;ahus or lethal
science forwhichprovreha or thrapeute

interventions might be available (high

individual risk but low community risk)
' A N/ SA Agents likely to cause serious or lethal Cl
human disease or adverse health effects
for which preventive or therapeutic
Z94.4

R4

are not usually avai
(high individual risk and high
community risk)

Powered air-purifying loose-fitting
facepiece/visor

Organized
labour e

Patlent not caughing or sneezing & Powered air-purifying helmet/hood without

SWPF study

Patient coughing or sneezing with
mouth uncovered

‘Aerosol-generating procedures G4

OHS
eX p e rtS Poorly ventilated, <3 air changes

P P E Corridor or patient room, 3-6 ACH c2

Negative pressure, laboratory,
autopsy, 6-12 ACH

engineering sy 2

No respiratory protection required

Canadian Standards Association. CANKSZAL18
Selection, use, and care of respirators. (20:
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U Vaccines work much better to trigger your immune system with part of the virus,
In a controlled dose, timingtc than the whole thing with no control!

UButS@Sy AF A0Qa wmnmr: al ¥ST 'y AyaSOUA?z2
U Vaccine mandates can be justifiedut youmusttry the other options first
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Where does
misinformation
originate?

Primary sources
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subjects. Although harm was not demonstrated in the
context of this experimental protocol, the |significant
changes to respiratory physiology caused by breathing
through N95 mask materials|raise the concern regarding
prolonged use of N95-masks by pregnant healthcare
workers. Our results suggest that pregnant women may

Tong, P. S. &t al.Respiratory consequences of N9He Mask usage in pregnant healthcare workexsontrolled clinical studjntimicrobial Resistance & Infection Cortrel8 (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
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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

" |

oN95mask 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 mateahulating the actual
wearing of an N95 respirat@Fig. 23

Tong, P. S. &t al.Respiratory consequences of N9He Mask usage in pregnant healthcare workexsontrolled clinical studjntimicrobial Resistance & Infection Cortrel8 (2015).



https://aricjournal.biomedcentral.com/articles/10.1186/s13756-015-0086-z
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IS a mainstream medical journal

02 K& RARYQU LISSNI NBYA S
publication, but funding and ethics too?

U The paper had ten authors, includiii@. B)on WHO
IPCRDEG19¢ why didno onecatch this?

® lack of expertise 2 1 hQa LJ2 &alA

, , COVID prevention was
® failure of peer review largely based on
& gatekeeping (parochialisn] IPCRDEG19 advice

through early 2021.

Ruzycki, C. & Ungrin, M. Fatal flaws in a controlled clinical study of respirator usage in pregnant healthcang etafmispreprint athttps://osf.io/s4a3b/(2025).
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https://osf.io/s4a3b/
https://osf.io/s4a3b/
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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
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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

/£ FAYY 4/ h+xL5 Aay

Why aren't N95 respirators recommended for non-AGMPs involving COVID-19-suspected or -confirmed patients?

Respiratory viruses, including COVID-19 viruses, are usually transported in large particle droplets (>5um), which tend

to fall rapidly to the ground, travelling only 1-3ft after being expelled into the air through sneezing, coughing, or
exhaling (droplet transmission). These droplets can only infect others if they are loaded with infectious particles and

if they contact another individual's eyes, nose, or mouth.

Taught at a major
Canadian medical
school until mid
2024 (when |
contacted them) ...

[/

UBC Faculty of Medicine. PPE Online CoR0s23).



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
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Why aren't N95 respirators recommended for non-AGMP

Respiratory viruses, including COVID-19 viruses, are usuall
to fall rapidly to the ground, travelling only 1-3ft after bein,
exhaling (droplet transmission). These droplets can only i
if they contact another individual's eyes, nose, or mouth.

3 ft

Residence time in air (hours)

100 pm Spm 1pm

1000 é LA o : 1.5 m height

100 <
10 4 S §set‘: 33 EImin 12;2 hr

T3

0.1 = v v s Ground level

3 (or surfaces)
0.01 .
1E-3 a

O -

Wang, C. &t al. Airborne transmission of respiratory virusssienc&/73 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
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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DHOPLET D}AMETER (Mi”imerc”) - portant difference since it produces a complete change in state of
10 AS A

small droplets in comparison with large drops. On chart 1 the curves

'""II[””” of evaporation time and falling time (to fall two meters in saturated
air) are seen to be almost similar in shape but opposite in direction.
A The point of intersection gives the size of droplets which would evapo-
S I...- | rate and particles which would fall two meters in the same time.
L ,g;\ omewhere between . 1
E ! | Q | fies droplets of mouth \.pra} that reach the ground within the life of
N RS the droplet as against droplets that evaporate and remain in the air
C G C?‘j'-!‘- as droplet nuelei with attached infection.
0 )
e,
e 7
D M 5 microns
3] B |0.005mm

3

CHART 1. Falling times and evaporation times of droplets of varying diameter,

WELLS, W. F. ON/ABBRNE INFECTION*: STUDY Il. DROPLETS AND DROP AT NEKSidEThi@0, 611c618 (1934).



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
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aThere is no indication that ti3footrule takes into consideration the
evaporation factor and the drift factof airborne droplets, as discusseded
above No scientific evidence is offered by WHO, BEIHS PCAH, or
other medical authorities in explaining the rifiéarge droplets quickly kly
evaporate to fredloating small droplets, thethe 3 footrule applies onl
to droplets greater than about &M nn > Y A $6r wRishither&i§ SNJ F2 NJ 6 K
insufficient time chance for evaporation to take effect before they fall to
the ground from a height o6 feet. Free floating small droplets readily
go beyond th& footradius. Therefore, he majority oejected droplets
following a sneeze are evaporated to a size that idlfyatng after only
seconds in aithe 3 footrule becomes illogical and not partlcularl 3
helpful from a disease transmission perspegtive

/./

Quoted in the 2006 Report of the SARS Commission ‘

Campbell, AThe SARS Commissi@A VI f wSLI2ZNIY / KI LJi S NJ20Q0&)=



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/v3-pdf/Vol3Chp8.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/v3-pdf/Vol3Chp8.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/v3-pdf/Vol3Chp8.pdf
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UXo0dzi GKA&A Ada YySINE& OF OOSY GABIEI ¥ dAIY R K ¢
whenit was known to be wrong before anyone involved was eveh born

U Specifically highlighted by the commission investigating-Gé8YRfailures

U Error repeated publicly by many public health leaders

® outdated information

® lack of expertise

® failure of peer review

& gatekeeping (parochialism)

® gatekeeping (authority)

Jimenez, J. et al. What were the historical reasons for the resistance to recognizing airborne transmission during th2338aviiemichdoor Ail32, e13070 (2022)



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

Surgical masks as good as N95 masks for health-care
workers providing routine COVID-19 care

“The surgical masks were not statistically less effective than N95s in preventing COVID-19 infections
in health-care providers looking after patients with COVID-19," said lead author  (Dr. C) professor
of McMaster's Department of Pathology and Molecular Medicine and a Hamilton infectious disease

physician.

“The major thrust of this study is that there have been no other rigorous comparisons of surgical
masks to N95 respirators during the pandemic As a randomized clinical trial — it offers the highest
standards of evidence J relating to this question throughout the pandemic, including the Omicron

variant.

» dif the trial demonstrates that the medical
mask is nosinferior to the N95 respirator, it will
pr(_)wdeexdperlmental proof to support a policy of
~using medical masks ¢ trial Tprotocol from team
responsible for the policy of using medical mas

Surgical masks are not inferior to N95 masks for preventing the spread of COVID-19 to health-care workers, says a study led by

McMaster University researchers.

Loeb, Met al.Medical Masks Versus N95 Respirators for Preventing 1OWMBong Health Care Workefs\n Intern Med 75, 16231638 (2022).
McMaster University. Surgical masks as good as N95 masks fordagalitorkers providing routine COMI®care. (2022)
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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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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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To prevent manlﬁulatlon clinical trials must be-pre 40 -
reglstered and the hypotheses, data collection, 2

statistical analyswc must be specmed in advance. %

Prespecified sites (Canada + Israel) showed expec@ 30 -
benefit of N95s

In the face oMmajor ethical concernstudy shut
down and moved to unregistered sites Iin Pakistan

Similar results 84% of target N. No plausible data in
0K I £ | & MCEE-)\ﬂ)?SZINJR2EDJNBE%S

Moved to unregistered sites in Egypt during Omicron.
Target N nearly doubled. Wldespread communit

20 +
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Medical N95 N
mask

Ungrin, M.et al.Medical masks versus N95 respirators for preventing CG®/dmong health care workers: A secondary analysis of findingsisteon:

<

% of prespecified sam@e size

100%,

50%

L5 |

with prior understanding reflects the expected inferiority of medical migsArxivpreprint at https://doi.orq/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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» Did not reference OHS / engineering / PPE literature at all
» Did not reference CAN/CZA4.4 (PPE standard, including infectious aerosols)
» Major, nonpre-registered changes all biasing outcome in the same direction

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

>5SaA3IyYSR I & Awien prvMdirgicarsty fir whsmvsthinoaee Jeet of
a patlen WIL any ebl’l|e resp|rat0ry I||ané kb Ignores real aerosol behaviour
» Ignores asymptomatic transmission

Loeb, Met al. Medical Masks Versus N95 Respirators for Preventing dOWMong Health Care Worke#gin Intern Med 75, 16231638 (2022).
McMaster University. Surgical masks as good as N95 masks fordaeaktorkers providing routine COMI®care. (2022)
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abdgpa | NBYyQuUu o0SuUlU.
» 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,aaitied to the reqgistry retroactivgly

P> Statistically impossible patterns in the data from Egypt (p<<5.6)x 10
P> Statistically significant bias towards assigning F participants to the MM a

study) showinghe large majority of COVID transmission in shared hospital roc
both airborne and prevented by good ventilation

Ungrin, M.et al.Medical masks versus N95 respirators for preventing CBVdmong health care workers: A secondary analysis of findingsigteoingith prior understanding reflects th

expected inferiority of medical maskéetaArxivpreprint at https://doi.org/10.31222/osf.io/ey7bj (2024

Conly, J. Expression of Concern: Medical Masks Versus N95 Respirators for Preventit® Aoy Health Care Workedsnals of Internal Medicir{@025)

Williams, Vet al.Risk mitigation of shared room ventilation and filtration on S2R& transmission: a multicenter tesegative studyinfection Control & Hospital Epidemioldgy (2025)
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NB the fundamental
intermittent-use design

4 4 ~ failure is shared by the |
0 b Cp p a | NS y Q) widely cited 2009 and 2019 .

A RCTs of N95s vs medical
Gal dzyly S NNEZ NE K masks for influenza as well

UXodzi 'yylfta 2F LYUSNYyrt aSRAOAYS Aa |
medical journal, and there as® many problems

12 K& RARY QU LISSNI NBGASE O iGdOKAM YK b2
publication, but funding and ethics too?

U The paper had 31 authors, includ{iys. C & D)n
WHO IPCRDE{19¢ whathappene@

® lack of expertise ® gatekeeping (parochialism)
® lack of rigour ® failure of peer review

® failure to manage COl @ outdated information
beéd2f R AGI YRIF NRE

Ungrin, M.et al.Medical masks versus N95 respirators for preventing CG®/Among health care workers: A secondary analysis of findingsisteon
with prior understanding reflects the expected inferiority of medical miEksArxivpreprint at https://doi.org/10.31222/osf.io/ey7bj (2024
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Where does
misinformation go next?

Systematic reviews and guidance



pregnant women were not able to maintain their minute ventilation and had decreased oxygen

uptake and increased carbon dioxide production even at rest [55]. The effects on the

routine care of COVID-19 patients, this choice must not detract from the critical importance of

® lack of expertise
® lack of rigour
» override precautionary principle = N95s

Conly, Jet al.Use of medical face masks versus particulate respirators as a component of personal protective equif
health care workers in the context of the CO¥8pandemicAntimicrobial Resistance & Infection Corrdi26 (2020).
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CANPCC (2024¢According to Padilelernandez et al (32), the use of masks,
especially N95 face masks, may have adverse effects on the cardiopulmc@

function and fetal oxygenation of pregnant women due to increased airflo
resistance and dead air static volume during prolonged use.

Ref #32 is 4022 Spanistanquage reviewi K ¢ NBf A Sa 2y (ERGE 4y

G 2y OSé aidzRé L} dza | HnHAn NBODASG gl KI

® reliance on secondary sources g . @

® lack of expertise Cochrane

® lack of rigour e
GRADE|

» CANPCC is a $9M collaboration between McMaster / GRADE and Coc
UKS Ug2 YzZzau LINBYAYSYuU 2NHFIYAIFGA | A

CANPCCRecommendations: Prevention of Post CQ9I0onditionEtDsection (2024).
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April 39, 2020ct RGA OS LINR PARSR oé& ( kS |IPCRDEG19 Chabr. D(MD/BSc)|JS N\@ 'l[ Y
aerosols, bioaerosols and disease transmission g
On the video call, tensions rose. At one point, Lidia Morawska, a revered W H 0

atmospheric physicist who had arranged the meeting, tried to explain how far
infectious particles of different sizes could potentially travelf#One of the WHO

experts abruptly cut her off, telling her she was wrong, Marr recalls. His rudeness
shocked her. “You just don’t argue with Lidia about physics,” she says.

Morawska had spent more than two decades advising a different branch of the
WHO on the impacts of air pollution. When it came to flecks of soot and ash
belched out by smokestacks and tailpipes, the organization readily accepted the
physics she was describing—that particles of many sizes can hang aloft, travel far,
and be inhaled§ Now, though, the WHQO'’s advisers seemed to be saying those same
laws didn’t apply to virus-laced respiratory particles. To them, the word airborne
than 5 micronsfTrapped in their group-specific

only applied to particles smaller

Molteni, M. The 68rearOld Scientific Screwup That Helped CovidMied(2021).
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April 3¢, 2020cNB aLR2yasS (2 GKS 62NIRQE (2L 8a0OASYGATAO SELISND A
0of of its own. Before | Vige)N
ool o ore long, Jimenez recalled, the temperature hit the Q\* i[’
N :'.; “ 4 . V
oiling point. He watched B s cream at Morawska. N
kept yelling, ‘But, Lidia, where is your evidence? Where is your W H O

vidence?"” Jimenez recalled. “I was thinking, Jesus Christ, what is this?"”

® bullying
April 28", 2020¢ by IPCRDEG19 Chair Dr. D

- ® lack of expertise
|- It is a respiratory virus (contact droplet not airborne transmission)

* Airborne may be obligate or preferential or opportunistic and refers to particles ( OUtdatEd information

that stay aloft for minutes or hours (less than 5-10 um in diameter) and can be

carried by air currents over a measurable distance ( gatEkeeping (paTOChialism)

* Droplet spread refers to large droplets ( >5-10um) that fall within 1 metre ( gatekeeping (authority)
June 1%,1934¢2 Sf f aY-. dalwtb 9! LW C9/ ¢ L hb¢é

Somewhere between .1 and .2 mm, lies the droplet size which identi- L> IeaderShlp Involvement
fies droplets of mouth spray that reach the ground within the life of » entitliement to control
the droplet as against droplets that evaporate and remain in the air
as droplet nuclei with attached infection.

Carl Zimmer. AiBorne. ISBN: 9780593473597 | Penguin Random H
WELLS, W. F. ON S @RNE INFECTION*: STUDY Il. DROPLETS AND DROPI4AT NEXIdEhi@0, 611c618 (1934).
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Cochrane review (2023)
COVID-19 patients or long-term care residents, laboratory-confirmed SARS-CoV-2 was found in 10.46% (52/497) versus 9.27%

(47/507) in the medical/surgical mask group and fit-tested N95 respirator group (hazard ratio 1.14 (95% CI 0.77 to 1.69),

respectively. There was a 1.19% absolute increase in risk of COVID-19 with medical masks versus N95 respiratof] 95% Cl (-2.5% to

. There were 47 (10.8%) adverse events related to the intervention reported in the medical mask group and 59 (13.6%) in the

N95 respirator group§The use of medical masks was found to be non-inferior to N95 respiratorgin the direct care of COVID-19

patients and the study crossed over into the more transmissible Omicron variant period of the COVID-19 pandemic.

® lack of expertise

® lack of rigour First authoipaid by anti _
& gatekeeping (parochialism) PPE groups, last author é)
® gatekeeping (authority) is Dr. Dt. Various othe .
® failure of peer review CONLroversies Cochrane

® failure to manage conflicts of interest
>/ 20KN}yS A& 2yS 2F (GKS Y2ahG LINRPYAYSYy(d 2NHFYA

Jefferson, Tet al.Physical interventions to interrupt or reduce the spread of respiratory vildeelrane Database of Systematic Revi202&3)



https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006207.pub6/full
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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

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

oThe GDG considered the evidence for particulate respirators versus medical
masks and agreed that the strength of this evidence was insufficient to 72

recommend one type of mask over another, except in some specific cond ( b)
(see conditional recommendation). N
WHO

The only RCT of medical masks vs respiratbcsited similar effects with
regard to the risk of SAIRS\2 infection when providing routine care.
Therefore, the GDG recommended use of either respirators or medical masks
when providing routine case.

® lack of expertise ® gatekeeping (parochialism)
® lack of rigour ® failure of peer review
® gatekeeping (authority) ® failure to manage conflicts of interest

® lack of contingency planning béF2fR &iGF YRIF NRE

World Health Organizatioinfection Prevention and Control in the Context of GO¥IR Guidelind2023).
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CANPCC (2024¢Addressing raised limitations of evidence $é&gby the
publicX §t KA & ¢ & the bes gvailable ewdBricdgaious assessmeat
the study by the evidence synthesis telamot find risk of biasoncerns

& lack of expertise
® lack of rigour
® gatekeeping (parochialism) (%)
® gatekeeping (authority) €
béF2f R &G YRFNRE :::Wa"e

» CANPCC is a $9M collaboration between McMaster / GRADE and Coc|GRAD E|
uKS G662 Y2ald LINRYAYSY(d 2NBFYATFGA o A

&

CAN-PCC

CANPCCRecommendations: Prevention of Post CQ9I0onditionEtDsection (2024).
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What happens when we
try to fix 1t?

Error correction



| NAGAOAAYEA 2F GKS aGSYy bdopa FG 2yO0Sé
U KAa StFo2NIOGA2Y 2F WTdzyRFEYSYGlt Oz2y
iInferences invalid. Ungrin and Ruzhekie not demonstrated any methodologic

flawsin the studé

U KSNE 41 & y2 WTdzy RIToRGefdl dida wSINDhBUbLE A Y |
trial with appropriate measuremends.

& failure of peer review & gatekeeping (parochialism)
® lack of rigour & gatekeeping (authority)
& lack of expertise béF2f R &0GF YRIF NRE

Ruzycki, C. & Ungrin, M. Fatal flaws in a controlled clinical study of respirator usage in pregnant healthcandletafksispreprint athttps://osf.io/s4a3b/(2025).
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The mechanistic justification for the incorrect medical school guidance was removed,

odziT GKS | Oldz2rf tto9o 3 dz)\WeIfql'ldW%eQuMdlr&sﬁfr'-Bmthd a
provincial health officet. am really in no position to be telling her what t& do.

® lack of rigour

' ' ' )
® lack of expertise Provincial Health Officer’s
® gatekeeping (parochialism) Annual Report, 2024

: - The COVID-19 virus spreads by way of
6 gatekeeplng (aUthonty) respiratory droplets andsmaller
ﬁ outdated information droplets) that enter the air from an infected
| _ i person’s mouth or nose when they breathe,
& lack of contingency planning talk, sing, shout, cough, or sneeze.?’-¢ In the

Henry, BExamining the Societal Consequences of the @OWIDt | YRSYAOY t NP BAYVOAL £  I.:
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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

Gbdopa I NBYy Qi

Efforts to correct the MM/N95 RCT have been resisted

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

U Criticisms submitted to the journaere dismissed without addressing them, and
the editors wrote a letter defending the study

U Expression of Conceadded, but the last authobf. D was allowed to write it
(saying participants received verbal instructions different from the written ones)

® lack of rigour ® failure of peer review

& gatekeeping (parochialism) ® failure to manage conflicts of interest
® gatekeeping (authority)


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

PhD mining engineer

MDs really should not practice Engineering. An RCT
is not the appropriate tool to assess efficacy. +It’s
contributing to the disinformation that has been
used to force people in BC to remove their N95s and
wear a blue baggie in hospitals + LTC facilities. It’s
seeding infections.

PhD mining engineer

Astronauts should forgo spacesuits until there is
an RCT proving they work.

MD/BSc  Follow J

And, in complete honestly | strongly suggest
engineers shouldn’t tell ID docs and infection
control docs how to manage PPE and outbreaks in
hospital.

& gatekeeping (parochialism)
& lack of expertise
& gatekeeping (authority)

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



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

How do the pieces fit
together?

The big picture



® lack of contingency planning ® gatekeeping (parochialism) » closedloop selfevaluation

@ lack of expertise & gatekeeping (authority) » very few PhDs
® lack of rigour & failure to manage COI
Applying PPE science to COVID

SARS
Commission

Medical
experts

Precautionary
principle

Bioaerosol Reviews

science

CAN/CSA
Z94.4

_ - & coverage
Organized ~ N - J
labour N95 Y I ;
VS tria
OHS WHC BC oy
experts

guidance
PPE

engineering




Fallure components and red flags

® lack of expertise » bullying

® lack of rigour > entitlement to control
& failure of peer review > leadership involvement
® gatekeeping (parochialism)

» closedloop selfevaluation

& gatekeeping (authority) » outdated information

® failure to manage COI > _ _ o
® reliance on secondary sources » override precautionary principle = N95s

® lack of contlngency planning » significant synthesis failures by EBM authoritie
éd2f R adl yRIF NR¢ ” veryfewPhDs*

*Starting with the same undergraduate degree, an MD is exactly as well trained to carry out research in a given a
a4 a2yYS2yS gAUK | tK5 Ay GKIFG FNBIF A aveny diffededticairaing. A OS
. SYyySiids {d ¢KS Hanmy D2alLI2NI LYRSILISYRSY:G tlIySt NBLZ NI

Does the culture of the medical profession influence health outcodms®al of Risk Resea3) 8274831 (2020).
odzft t @Ay 3 ! b5 WYWEEoRld SehokmntdsINERHBIS. §oddke Zoi@cholar?g=bullying+AND+%22medical+professio



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



GUIDELINES DEVELOPMENT DURING COVID-19

Clinical
practice
guidelines

Certainty of evidence
increases when
evidence is used
from sources higher
up the pyramid

Systematic
review
meta-analysis

Randomized
controlled trial

Cohort studies
Prospective: exposed cohort is
observed for outcome

Case control studies
Retrospective: starts with an outcome
& traces back to investigate exposures

_Case reports or case series**
Narrative reviews, expert opinions, editorials

Animal & laboratory studies

* The certainty of evidence is graded as one of 4 categories reflecting the confidence in the findings (high, moderate, low or very low)
** When developing emergency interim guidelines, the evidence to inform recommendations can be based on expert opinion

EPI-WiN | infodemic



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
subjectiveneuristicfor quickand
dirty decisions, not a scientific
approach!
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