March 19, 2020 (updated April 29, 2020)

A Consideration of the Rationale Provided to Downgrade PPE Precautions for COVID‐19

Public Health Ontario (PHO) has published a review of the evidence for the case against the airborne
transmission of the COVID‐19 virus: https://www.publichealthontario.ca/‐
/media/documents/ncov/wwksf‐routes‐transmission‐mar‐06‐2020.pdf?la=en (“COVID‐19 – What We
Know So Far About... Routes of Transmission”, March 6, 2020). Even at this late date (April 28, 2020)
this document has not been updated. The evidence presented in the document can be summarized as
follows:
1. “WHO China Joint Mission on COVID‐19 summarizing 75,465 cases indicates that airborne
spread has not been reported”
2. “The absence of significant clusters in other settings [outside of households] suggests that the
mode of COVID‐19 transmission is not airborne.” [added explanation]
3. “active follow‐up of individuals exposed to first ten cases of COVID‐19 in the United States
describes secondary transmission only to close household contacts.”
4. “Healthcare workers caring for COVID‐19 patients in other jurisdictions, including British
Columbia, have not acquired COVID‐19 while using Droplet and Contact Precautions
recommended in the province.” (citation is a newspaper article)
5. “The lack of transmission to passengers seated nearby cases who have travelled on airplanes,
does not support an airborne transmission route of COVID‐19.”
6. “In two studies conducting air sampling around confirmed cases, COVID‐19 has not been
detected.”
7. RCT’s (randomized control trials) comparing surgical masks to N95’s have not proven additional
protection under actual use conditions
8. N95’s are uncomfortable and healthcare workers infect themselves when donning or doffing
them via contact transmission

Rationale #1: WHO reports say there is no airborne transmission: Roxanne Khamsi wrote an insightful
article for the periodical “Wired” (https://www.wired.com/story/they‐say‐coronavirus‐isnt‐airborne‐
but‐its‐definitely‐borne‐by‐air/) that highlights some of the misunderstandings when it comes to the
terms airborne transmission. For the infection control folks the term airborne transmission is reserved
for diseases that are predominately transmitted by aerosol (small particles less than 5‐10 microns in
diameter that don’t quickly settle out of the air like larger droplets do). The two main diseases

recognized as primarily being transmitted via the airborne path are measles and TB. These pathogens
can remain in the air for long periods of time and ventilation systems can carry them to people who can
get infected by inhaling them even if they aren’t in the same room. It appears that when the WHO says
the transmission of nCov‐19 (the virus that causes COVID‐19) is not airborne, they mean that it is not
carried by air currents for distances beyond 2 meters and then infecting those inhaling these particles
who are located further than 2 meters from the source. What the WHO report (Feb 28 2020) actually
says is:
“COVID‐19 is transmitted via droplets and fomites during close unprotected contact between an
infector and infectee. Airborne spread has not been reported for COVID‐19 and it is not believed
to be a major driver of transmission based on available evidence; however, it can be envisaged if
certain aerosol‐generating procedures are conducted in health care facilities.” (page 8)
The Report recognizes that, when it was written, all the information was not yet in and that as more
research is published things could change. Statements made by representatives from the PHO and the
PHAC during consultations, however, indicate that their experts felt strongly there is no uncertainty –
this virus is definitively not transmitted by the airborne route of exposure.
The distinction between droplet and aerosol is sometimes defined by particle size. The dividing line in
particle size is somewhat debatable but generally aerosols are defined as particles with a diameter of
less than 5 micrometers (<5 µm) which can remain airborne for a significant period of time; and it is
usually agreed that particles larger than 20 µm are considered droplets which usually settle out of the
air within 1‐2 meters of the source (the patient?). The “gray area”, in between 5‐20 µm is where there is
some discussion and difference of opinion – it is the cross‐over size between droplet and
aerosol. Although the main principle is the smaller the particle the longer it stays in the air and the
further it travels, however, air currents, traffic, relative humidity, ventilation configuration, etc., can also
play a role in assisting or hindering these larger sized particles from travelling distance beyond 2 meters.
As the Wired article points out, the problem seems to be in the “all or nothing” definition of aerosol
transmission. So we have at least three categories of transmission, and the tendency has been to pick a
category (maybe two e.g. contact & droplet) and assign protective measures accordingly. However, as
Mark Nicas & Rachael Jones so elegantly showed in their modelling paper (Nicas & Jones (2009) –
“Relative Contributions of Four Exposure Pathways to Influenza Infection Risk”) a better way of looking
at the problem of transmission is to assume that all infectious agents can theoretically be transmitted
along all the pathways and that the job of researchers is to quantify what proportion of the transmission
follows each path (e.g. as per Nicas & Jones (2009): 31% hand contact; 17% inhaled aerosol; 0.5%
inhaled droplets; and 52% spray of droplets onto facial membranes under one set of assumptions, and;
93% hand contact; 0.04% inhaled aerosol; 3.3% inhaled droplets; and 3.7% spray of droplets onto facial
membranes under the opposite extreme assumptions). Thus, if we can apportion the amount of
transmission along the different pathways, such information would help us design more appropriate
protective strategies.
Unfortunately, such information may not available during the early stages of an outbreak, thus we are
left with uncertainty as to what proportion of transmission follows which path. In fact, even when we
are well past the outbreak, researchers are still arguing about the proportions of transmission along the
different routes of exposure (e.g. the differences of opinion regarding the transmission of SARS, MERS
and 2009 nH1N1). Mark Nicas’ point in his letter to the editor (Nicas et al. (2004) “Respiratory

Protection and Severe Acute Respiratory Syndrome”) was that when we don’t know the proportion of
the transmission along the different paths, the best protective assumption is to assume the possibility of
all paths of transmission. He goes on to say that if you assume the possibility of an aerosol exposure
pathway then the appropriate level of personal respiratory protection is the PAPR because the N95
having a protection factor of 10 may well allow a sufficient dose of SARS virus through in certain
exposure conditions.
Samira Mubareka and her colleagues (from Toronto) have published a couple of papers (Mubareka,
Astrakianakis, Scott, et al (2015) “Influenza virus emitted by naturally‐infected hosts in a healthcare
setting”; and, Yip et al (2019) “Influenza virus RNA recovered from droplets and droplet nuclei emitted
by adults in an acute care setting”), measuring airborne virus in hospital settings. NIOSH has been doing
this kind of work for at least 10 years (they loaned Samira their equipment for one of the studies). There
is no scientific doubt that using air sampling and PCR analysis you can measure and find virus RNA in the
air in hospitals. The argument lodged against this sampling is that just detecting virus RNA is not
equivalent to measuring an infectious dose of virus – for instance you might be measuring pieces of
broken viruses floating in the air which are no longer capable of infection or there may be insufficient
viral material to cause an infection. This may well be true but no one so far has been able to tell us what
percentage of the virus RNA detected in air samples belongs to non‐viable viruses (is it 5% or 95% or
??). Again we’re left with uncertainty, so what assumptions do we make in the face of this uncertainty.
Lisa Brosseau also recently published a viewpoint article which reviewed the nuances on aerosol particle
generation and dispersion (http://www.cidrap.umn.edu/news‐perspective/2020/03/commentary‐covid‐
19‐transmission‐messages‐should‐hinge‐science). There is also a very good TED talk on the topic by
Lydia Bourouiba, Disease Transmission Scientist,( https://youtu.be/fJ1NN0HZWcQ ) titled “How diseases
and epidemics move through a breath of air”.
In Hong Kong a group of researchers collected air samples for over two years and tracked the
measurements against the regular flu seasonal activity on a university campus (Xie et al (2019) –
“Detection of Influenza and Other Respiratory Viruses in Air Sampled from a University Campus ‐ A
Longitudinal Study”). They were able to track differences in airborne viral RNA with the flu season and
actually the airborne levels of particular viruses spiked just before periods of increased flu activity in the
population – thus suggesting that such measurements might be a proactive way of predicting flu
activity. So, even though we don’t know how much of the airborne virus RNA represents viable aerosol
borne virus, the fact that airborne viral RNA correlates with flu activity (not just quantity but also the
corresponding species of virus) suggests that airborne measurements correlate with population flu
activity (even having possibilities of being a leading indicator).
The large number of papers on the measurement of airborne virus strongly suggest that this is a
pathway not to be overlooked. In fact, the paper by Yin et al (2019 – which includes Allison McGeer,
James Scott and Samira Mubareka, as co‐authors describing research done in Toronto with the help of
NIOSH (and published in the Journal of Occupational and Environmental Hygiene)) states the following:
“The conventional paradigm is to classify respiratory pathogen transmission as droplet vs. airborne,
with clear policies and procedures for each purported mode of transmission. Where there is doubt,
both droplet and airborne precautions are generally employed. Large respiratory droplets are >10 µm
in diameter and are involved in short-range (<2 m) droplet spread. Droplet nuclei are ≤5 µm and are
responsible for short- or long-range (>2 m) airborne transmission;[15] these respirable particles are
small enough to be inhaled into the alveoli. The relative contribution of each route to overall

transmission of influenza is unknown, leading to debate regarding the important mode(s) of
transmission and appropriate means of transmission prevention.” (page 342)

The particular sentence that is pertinent to this discussion is: “Where there is doubt, both droplet and
airborne precautions are generally employed.”
The WHO in its updates (https://www.who.int/emergencies/diseases/novel‐coronavirus‐2019/situation‐
reports/) have focussed on controlling coughing and sneezing emissions (droplets), however, NIOSH
researchers have shown (Lindsley et al (2016) “Viable influenza A virus in airborne particles expelled
during coughs versus exhalations”) that while it is true that a cough expels more virus than talking and
breathing, “Because individuals breathe much more often than they cough, these results suggest that
breathing may generate more airborne infectious material than coughing over time.” (page 404). The size
of the particles collected were ≤ 10‐15 µm.
Along the same vein, there is a newspaper report of an outbreak among members of choirs who met
together to practice during the early days of the pandemic (by Richard Read (Mar 29 2020) ‐ LA Times –
“A choir decided to go ahead with rehearsal. Now dozens of members have COVID‐19 and two are
dead”). On March 10th 60 members of a choir got together for a practice. They practiced social
distancing (prior to it being mandatory), sanitized hands and refrain from any body contact, yet 45
subsequently became ill of whom 27 had tested positive at the time of the story’s publication. Two
members have died due to the infection. The article reported: “The outbreak has stunned county health
officials, who have concluded that the virus was almost certainly transmitted through the air from one
or more people without symptoms.”
Thus, there is plenty of evidence from other viruses that airborne (<5 µm aerosol) transmission is likely
(although the proportion in relation to contact and droplet is not agreed upon). Thus, to leave out the
possibility of airborne transmission would seem counter to an evidence‐based approach.
The H&S approach to uncertainty is to prepare for the worst case scenario and adjust your protective
measures as the uncertainty diminishes. This was the argument at the Campbell Commission and Archie
Campbell was quite clear that we’re supposed to be using the H&S logic (i.e. the precautionary
principle). So the issue comes down to evidence (or more likely “the lack of”). What we do have
evidence of how this virus (or other previous outbreak viruses) are transmitted?
The evidence provided in the document by the Public Health Ontario can be characterized as “proof by
absence of evidence” – rationale #2 – #5 all show that other routes of transmission could account for
transmission and thus, by default, airborne transmission cannot account for the infections. This is a
logical fallacy which is characterized as "Absence of evidence is not evidence of absence". This is most
easily demonstrated with rationale #4 (the citing of a newspaper articles that says no healthcare worker
had yet contracted COVID‐19). The rationale being (as stated by the infection control authorities) since
no healthcare worker had been infected the current level of protection (which included surgical masks)
was obviously sufficient. However, since then at least many healthcare workers have contracted the
virus (2144 healthcare workers in Ontario have tested positive with 2 deaths reported as of April 27th),
thus, where does this leave the argument? Does it flip to the opposite conclusion?

The local experience in Ontario should be an indicator of the success (or failure) of the current
precautions. Public Health Ontario (PHO) puts out a daily bulletin titled: “Epidemiologic Summary ‐
COVID‐19 in Ontario: January 15, 2020 to [yesterday’s date]”. This bulletin keeps the count of the
number of people in Ontario who are positive for COVID‐19. As of yesterday (April 27th) there were
15,381 people in Ontario with COVID‐19. The report also counts the number healthcare workers who
were positive and yesterday, the number was 2144. This means that 13.9% of people identified in
Ontario with COVID‐19 were healthcare workers!
How does this compare to the experiences in other countries? Generally, during the early stages in the
pandemic, the experience has been a very high rate of healthcare workers being infected before people
realize what they are dealing with and how to protect themselves. In the US, there are newspaper
reports of first positive tests for COVID‐19, 18‐27% were healthcare workers (NH, MN & OH). In the
Lombardy region of Italy during the early days, out of a total of 1750 positive tests, 350 belonged to
healthcare workers (20%). In a hospital in Spain where a third of all workers across all departments
were tested, the highest proportion of positive tests occurred among administrative/retail staff (dealing
with the public) and ICU healthcare workers (55% and 52% respectively). The “lowest” proportions of
workers with positive tests were in the labs and outpatient clinics (33% and 32% respectively).
Does this mean Ontario is doing better? Well there are two stories to tell. When the PHO first began to
count healthcare workers with a positive tests (as of Apr 2nd), their proportion of the total positives was
less than 10%. Later the proportion climbed to around 11% and since the push to test all frontline
healthcare workers, the proportion has climbed to 13.9% and the recent trend has been upwards.
The other story however, is the outbreaks both in long‐term care (LTC) facilities and hospitals. For the
first outbreaks, the number of healthcare staff testing positive as a proportion of the total number of
persons with a positive test was just over 40% for LTC facility outbreaks and 47‐57% for hospital
outbreaks. These numbers declined somewhat over time, but, as of yesterday, the cumulative
proportion of healthcare workers testing positive in LTC outbreaks (total of 176 outbreaks reported) was
32%, and, in hospital outbreaks 50% (from 55 reported outbreaks). These numbers include the death of
one healthcare worker from a LTC facility, although newspaper reports indicate that a second healthcare
worker also passed away of COVID‐19.

What about China? China seems to be further ahead in the progression of their pandemic experience
than the rest of the world. Similar to early reports in other countries during the initial stages of the
pandemic there were high numbers of healthcare worker infections (up to Feb 3rd one hospital in
Wuhan reported 29% of people with a positive test were healthcare workers ‐ Wang et al (Feb 3 2020)
“Clinical Characteristics of 138 Hospitalized Patients with 2019 Novel Coronavirus–Infected Pneumonia
in Wuhan, China”). The official numbers now suggest that as of Feb 24th, 3387 healthcare workers were
infected in China and that 23 of them died due to the infection.
However, after their early experience with infected healthcare workers, the Chinese raised the level of
protection for their workers from SARS type PPE to the protective measures used to manage patients
with Ebola (triple layers – see video of a healthcare worker donning her PPE
https://www.youtube.com/watch?v=9HsGqQCLzLU).
After these changes were implemented, none of the 42,600 healthcare workers who came to Hubei
province to help out have been infected (as of March 31st). The overall proportion of healthcare
workers in China with positive tests is 4.4% of the total patients with positive tests (in contrast to
Ontario’s current proportion of 13.9% as of April 27th). In a letter to the editor of the New England
Journal of Medicine the authors who relayed this information about the Chinese healthcare workers’
experience with COVID‐19, concluded:

“These data suggest that sufficient precautions with rigorous enforcement can prevent health care
workers from becoming infected with SARS-CoV-2 and the subsequent risk of death.” (Zhan et
al (April 15, 2020) “Death from Covid‐19 of 23 Health Care Workers in China”)
Thus, if we use the experience of the healthcare workers as an indicator of the success of our prevention
efforts (as the rationale #4 suggests) then whatever we are doing is obviously not working. One would
think that a document with such a mistaken rationale would be retracted and edited, however, in a
letter challenging the interpretation of the findings of the National Institute of Health in the US that the
COVID‐19 virus was able to survive for 3 hours in a lab in an aerosol state, representatives of the PHO
cited the document being critiqued here as the proof that: “Current evidence provides support for direct
contact and respiratory droplets as the predominant routes of transmission.”, and concluding that the
NIH study “does not indicate that airborne transmission of SARS‐CoV‐2 occurs.” (Schwartz, Kim & Garber
(Apr 13 2020) ‐ letter to the NEJM editor, “Stability and Viability of SARS‐CoV‐2”). One wonders if the
NEJM checks the references cited in the letters to the editor it receives?
Rationale #2 states: “The absence of significant clusters in other settings suggests that the mode of
COVID‐19 transmission is not airborne.” The term “other settings” here means settings other than
household settings. However, this begs the question how can we rule out any possibility that airborne
transmission does not occur in households? Especially later on in the outbreak after people had been
educated and adopted droplet and contact precautions, would this not eliminate any droplet
transmission? The objection could be raised that if any transmission did occur among persons practicing
droplet and contact precautions, then it must have been due to the fact that they didn’t practice those
precautions properly – but this is the classic “begging the question” fallacy – i.e. assuming your
conclusion and fitting all the evidence to support it.
Another recent report documented transmission in a restaurant in China (Lu et al (Apr 2 2020) “COVID‐
19 Outbreak Associated with Air Conditioning in Restaurant, Guangzhou, China, 2020”) and a
subsequent paper (Li et al (Apr 23 2020) “Evidence for probable aerosol transmission of SARS‐CoV‐2 in a
poorly ventilated restaurant”) used the video recording of the time in question and modelled the
ventilation using computational fluid dynamics (CFD) simulations (confirming it with air flow
measurements in the restaurant) and came to the conclusion that: “Aerosol transmission of SARS‐CoV‐2
due to poor ventilation may explain the community spread of COVID‐19.”.
Another paper was published that investigated transmission among airplane passengers and also
suggested the aerosol transmission was a possibility (Yang et al (Mar 30, 2020) “In‐flight Transmission
Cluster of COVID‐19 ‐ A Retrospective Case Series”).
When the National Health Commission of China considered the evidence for the possibility of airborne
transmission, they changed the sixth version of their guidance for diagnosis and treatments for COVID‐
19 by stating that SARS‐CoV‐2 was transmitted through respiratory aspirates, droplets, contacts, and
feces, and aerosols transmission. In one of their English translated materials
(http://www.chinacdc.cn/en/COVID19/202002/P020200310326809462942.pdf ) the National Health
Commission states:
“Once there are virus carriers, it is easy to cause human‐to‐ human transmission, especially in
crowded public places with poor air mobility, such as shopping malls, restaurants, cinemas,
Internet cafes, KTV, stations, airports, docks and exhibition halls.” (page 1)

Rationale #3 is a classic example of jumping to conclusions too soon (the faulty generalization fallacy).
Based on the first 10 cases found in the US, the document concluded that only household transmission
occurs (and the underlying assumption is that household transmission excludes airborne transmission
although this has not been proven). As of April 28, 2020 the CDC reports there are 981,246 cases in the
US, and it will take a while to determine how the disease is being transmitted
(https://www.cdc.gov/coronavirus/2019‐ncov/cases‐updates/cases‐in‐us.html). It seems rather brash
to make such a definitive conclusion based on the first 10 US cases – another reason to update this PHO
document?
Two studies are cited as proving that the virus has not been measured in air samples. A study by Ong et
al (Mar 3, 2020, “Air, Surface Environmental, and Personal Protective Equipment Contamination by
SARS‐CoV‐2 from a Symptomatic Patient”) took 10 air samples over two days and could not detect any
virus present in the samples. The other paper by Cheng et al (Feb 17, 2020, “Escalating infection control
response to the rapidly evolving epidemiology of the Coronavirus disease 2019 (COVID‐19) due to SARS‐
CoV‐2 in Hong Kong”) documents 8 air samples, all of which were negative for the virus RNA.
Interestingly this paper by Cheng et al., also documents the precautions used by healthcare workers and
it recommends using N95’s for “caring for suspected or confirmed SARS‐CoV‐2”, at the “triage station”
and during “aerosol generating procedures”. It rather ironic that this paper is cited as rationale for
downgrading the protection for healthcare workers PPE from N95’s to surgical masks for the first two of
the three types of exposure mentioned in this article.
Since that time, other papers have been published which document the measurement of HCov‐19 viral
RNA in air samples. Jiang et al (Mar 2, 2020 “Clinical Data on Hospital Environmental Hygiene
Monitoring and Medical Staff Protection during the Coronavirus Disease 2019 Outbreak”) found viral
RNA in 1 out of 27 air samples collected; and Liu et al (Mar 10, 2020 “Aerodynamic Characteristics and
RNA Concentration of SARS‐CoV‐2 Aerosol in Wuhan Hospitals during COVID‐19 Outbreak”) found viral
RNA present in 14 out of 28 air samples taken in areas including patient areas, medical staff areas (PPE
removal room, a worker change room, an medical staff office and a hospital dining room) and in public
areas (hospital pharmacy, outside air outside the hospital and 2 department stores). An even more
recent study was reported by Santarpia et al (Mar 26 2020 “Transmission Potential of SARS‐CoV‐2 in
Viral Shedding Observed at the University of Nebraska Medical Center”). They collected a total of 163
samples (surface and air) and found virus in well over half of all samples taken. The authors summarized
their finds as follows:
“Recent literature investigating human expired aerosol indicates that a significant fraction of
human expired aerosol is less than 10 μm in diameter across all types of activity (e.g. breathing,
talking, and coughing; (18) and that upper respiratory illness increases production of aerosol
particles (less than 10 μm; (19)). Taken together these results suggest that virus expelled from
infected individuals, including from those who are only mildly ill, may be transported by aerosol
processes in their local environment, potentially even in the absence of cough or aerosol
generating procedures. Further, a recent study of SARS-CoV-2 in aerosol and deposited on
surfaces, indicates infectious aerosol may persist for several hours and on surfaces for as long as
2 days (20). Despite wide-spread environmental and limited SARS-CoV-2 aerosol contamination
associated with hospitalized and mildly ill individuals, effective implementation of airborne
isolation precautions including N95 filtering facepiece respirators and powered air purifying
respirator use adequately protected health care workers, in the NQU and NBU facilities,
preventing health care worker infections.”

Similar to the classic “black swan” argument (the proposition that all swans are white is valid as long as
every swan you observe is white, but it only takes seeing a single black swan to prove the argument
wrong), the assertion that there has been no viral SARS‐CoV2 detected in air samples has been
definitively disproven. It is also worthy to note that Santarpia et al. suggest their results imply that N95
respirators and PAPR’s are needed to adequately protect healthcare workers. Morawska & Cao (Apr 10
2020) “Airborne transmission of SARS‐CoV‐2: the world should face the reality”) review the basics of
aerosol science to show how ignoring aerosol transmission is irresponsible and they conclude: “The air
transmission issue should be taken seriously now, during the course of the epidemic. When the
epidemic is over and retrospective data demonstrates the importance of airborne transmission it will be
too late.”
Putting aside the arguments, a review of the evidence so far shows that in particular circumstances (e.g.
a crowded restaurant, possibly on airplanes, etc.) airborne transmission seems to have occurred and
thus is possible (as the Chinese authorities have recognized; the CDC and European guidelines also
recognize this as a possibility to be addressed). It is unlikely in most circumstances that it is the
predominate mode of transmission, however, to state that scientific evidence has definitively ruled out
any airborne transmission is patently contrary to the evidence and thus is not an “evidence‐based”
conclusion. It is given that this virus is obviously not in the “league” of airborne transmission of
pathogens such as TB and measles, however, a blanket statement that aerosol transmission has been
proven not to occur is patently in conflict with the evidence. A wiser approach would be to recognize
that it may transmit along all paths and the specific conditions of the situation will dictate which path
will predominate. Airborne transmission is unlikely to be the predominant path of infection under most
conditions but it may be the case under some conditions. Jiang et al (Mar 2, 2020 “Clinical Data on
Hospital Environmental Hygiene Monitoring and Medical Staff Protection during the Coronavirus
Disease 2019 Outbreak”) point out that aerosol transmission may actual be a path to contact
transmission with aerosols settling on surfaces (farther than 2 m away from the source). This suggests
that even if the concentration of particles containing virus in the air is insufficient to cause an infection,
the fact that the small particles transfer the virus through the air to surfaces more than 6 feet away from
the source suggests that aerosol dispersion may contribute to contact transmission.
Rationale #7: RCT’s have not demonstrated the efficacy of N95’s over surgical masks: Many
evaluations of surgical masks compared to N95’s were not able to show a difference in laboratory
confirmed influenza (even though there have been significant differences in some studies in the rates of
ILI diagnoses – which begs the question which is the “gold standard”? or, what are we trying to
prevent?). The problem of the early studies (and likely some of the later ones) is N95’s were new and
HCW’s weren’t accustomed to wearing them. Many of the studies didn’t measure compliance and often
workers were not fit‐tested (let alone adequately trained). Even in later studies, these problems of
training and donning and doffing techniques have not been adequately evaluated making the
interpretation of the studies problematic. You can “cherry pick” the studies to support (fallacy of
incomplete evidence) which ever conclusion you wish to assume as your proposition (i.e. begging the
question fallacy). The way around these biases is to do a systematic review (however, these have also
been shown to be vulnerable to bias by manipulating their study selection criteria or methods).
There have been 8 systematic reviews on the topic of the efficacy of mask for infection control since the
review from 2015 cited in the document. Six of these have been published as pre‐prints since the
pandemic began. The one conclusion all these review seem to agree on is that the quality of the
evidence is poor, which means the authors are free to “spin” the results according to their pre‐existing

biases. The bottom‐line can be summarized as: there just isn’t good evidence to decide the matter
(thus, in light of the uncertainty in the evidence, the precautionary principle applies). There are also
systematic reviews that compared wearing masks to hand washing and found that handwashing was
superior to masks in preventing infections (such as the recent: Jefferson et al (March 30, 2020) “Physical
interventions to interrupt or reduce the spread of respiratory viruses. Part 1 ‐ Face masks, eye
protection and person distancing ‐ systematic review and meta‐analysis”) – should this be interpreted as
support for getting rid of masks all together (after all, if it’s only droplets, a full face shield should be
sufficient, why include a mask?)? Or, does it mean we have some work to do regarding respiratory
protection programs, training and practice, as Lisa Brosseau demonstrated in her published work?
There seems to be no uncertainty about the capability of the N95 to provide better protection as
demonstrated in the lab, however, the issue seems to come down to the ability of HCW’s to properly
use the N95 to fully take advantage of its superior protective capabilities. The problem with the
argument against N95’s is somewhat clearer if you consider the analogous situation with ear plugs. The
small yellow foam earplugs have an NRR of 30 dB yet many workers only get less than 15 dB protection
because they don’t insert them properly, and/or don’t wear them all the time, etc. Does this imply that
we may as well provide the old cotton ear plugs (NRR of 15 dB) since they get about the same
protection? The analogy isn’t perfect since noise is only a single pathway of exposure, whereas virus
PPE masks also involve the contact pathway (hence the importance of donning and doffing techniques
as we learned with Ebola).
One gets the sense that, looking over the infection control lessons learned over the past two decades,
some of the protective measures took a step backwards with the MERS outbreaks. South Korea had the
largest MERS outbreak outside of Saudi Arabia. The researchers who looked at the transmission of
MERS virus during that outbreak concluded (Kim et al (2016) ‐ Extensive viable MERS coronavirus
contamination in air and surrounding environment in MERS isolation wards):
“These findings are consistent with previous studies that demonstrated survival of MERS-CoV
for 2 days on plastic and steel surfaces [13], survival of SARS-CoV for 3 days on various
surfaces [16], and survival of human CoV for 6 days in air [17]. Therefore, the extensive
environmental contaminations and prolonged environmental presence of MERS-CoV may
partially explain why MERS is easily spread in healthcare settings.” (page 368)
Despite these observations, the protocols for MERS exposure focus only on contact and droplet
transmission.
The COVID‐19 experience in China, Taiwan, Hong Kong and Singapore indicates that rather than
degrading the level of protection during the crisis they increased the level of protection. They began
with the SARS/MERS levels of protection and increased then to the plague/cholera levels of protection.
It seems ironic that Ontario/Canada degraded the level of protection just before the pandemic came in
earnest – the opposite response as compared to the Chinese when they were in the midst of their crisis.
The other issue to remember when discussing the surgical mask vs. N95 is that, as Mark Nicas et al.
pointed out, and as we learned with AGMP’s during SARS and 2009 nH1N1, that N95’s may not be
sufficient. While PAPR’s were new with 2009 nH1N1, by the time Ebola came around, they seem to be
accepted and, more importantly, HCW’s knew how to don & doff them, and knew the importance of
cleaning them. The other issue to keep in mind obviously is the hierarchy of controls. The surgical mask
vs. N95 are taking so much focus that we’re missing other opportunities for prevention.

The Airborne Infection Isolation Room (AIIR) is an example of technical innovations that are further up
the hierarchy of controls.
Finally, rational #8 – the argument that N95’s are uncomfortable and healthcare workers infect
themselves when donning or doffing them via contact transmission. The implied suggestion is that
because healthcare workers are incapable of safely donning and doffing the N95’s or PAPR’s, and
therefore we should downgrade their protection to surgical masks. Again, as mentioned earlier, if
healthcare workers are not getting the full benefit of the PPE they are using, why is this the case? Could
it be poor design of the PPE, wrong type, inadequate fitting and training, lack of familiarity (practice),
poor program support, stigma/attitudes, etc.? In the health and safety field outside of healthcare, we
have struggled with these issues and worked to resolve them in various innovative ways. If this is a
problem in healthcare, do we simply accept defeat and adjust practice to the lowest common
denominator? Given the amount of financial resources devoted to protective equipment for healthcare
workers, surely there should be an incentive to find better PPE solutions to fit the requirements of
healthcare workers to care for, and protect patients. Using the engineering design principles mentioned
above, surely we can address this problem with a problem‐solving approach rather than a fatalistic one.
And last but not least, the precautionary principle, which seems so misinterpreted that both sides of the
argument now claim to be invoking the principle. In health and safety outside of healthcare, the
practical principle suggests if you are uncertain about the hazard you employ maximum protection until
you have more information to base your decision on. We still are in uncertain times, the suggestion in
this document that we are now certain that air transmission does not occur, is in blatant contradiction
with the growing scientific evidence and thus is not an evidence‐based decision. Furthermore the
argument presented in this document suffers from numerous logical fallacies and is not consistent with
the precautionary principle as prescribed by Justice Archie Campbell.
The following table is provided as a summary of this appraisal of the document titled: “COVID‐19 – What
We Know So Far About... Routes of Transmission” (March 6, 2020):

rationale
1.
“WHO China Joint Mission on COVID‐19
summarizing 75,465 cases indicates that airborne
spread has not been reported”
2.
“The absence of significant clusters in other
settings suggests that the mode of COVID‐19
transmission is not airborne.”

3.
“… active follow‐up of individuals exposed to first
ten cases of COVID‐19 in the United States describes
secondary transmission only to close household
contacts.”

summary of appraisal
The WHO report summarizes the Chinese experience, however,
the Chinese themselves recognize the possibility of airborne
transmission in their guidance document.
Assuming that the predominance of household clusters (close
contact) proves the absence of airborne transmission is a
combination of two logical fallacies ‐ "begging the question"
(assuming the answer and fitting the evidence to the assumption)
and the fallacy characterized by "absence of evidence is not
evidence of absence".
Since the first 10 cases appeared in the US there have been close
to 1,000,000 more cases (as of Apr 28th) – to suggest that the
absence of evidence for airborne transmission can be based on the
first 10 cases without considering the other 1,000,000 cases,
represents the logical fallacy of "jumping to conclusions".

rationale
4.
“Healthcare workers caring for COVID‐19 patients
in other jurisdictions, including British Columbia, have
not acquired COVID‐19 while using Droplet and Contact
Precautions recommended in the province.” (citation is
a newspaper article)
5.
“The lack of transmission to passengers seated
nearby cases who have travelled on airplanes, does not
support an airborne transmission route of COVID‐19.”
6.
“In two studies conducting air sampling around
confirmed cases, COVID‐19 has not been detected.”
7.
RCT’s (randomized control trials) comparing
surgical masks to N95’s have not proven additional
protection under actual use conditions

8.
N95’s are uncomfortable and healthcare workers
infect themselves when donning or doffing them via
contact transmission

summary of appraisal
Given that there are over 2000 healthcare workers in Ontario who
have been infected and that two of them died – this statement is
clearly out of date. Needless to say, if the absence of infections
proves that current prevention practices are adequate, the current
number of infections clearly suggest it is not.
There have since been a number of clusters studied and
documented that can best be explained by airborne transmission
(particularly in crowded, poorly ventilated circumstances such as
airplanes).
In subsequently published studies, COVID‐19 virus RNA has been
detected in air sampling even in locations more than 6 feet away
from the confirmed cases.
There have been at least 8 systematic reviews on this topic since
the one cited. All seem to agree that the quality of the evidence
available is poor – thus the interpretations provided reflect the
authors' biases rather than being solely based on the evidence
itself (which stands to reason since the evidence is not clear but
the matter at hand (protection of workers) deserves urgent
attention).
The logic that prevails in H&S is that if the appropriately selected
PPE does not perform as planned, a higher level of PPE is called for,
or, the original PPE needs to be ergonomically redesigned along
with adequate training and fit‐testing to accomplish its intended
level of protection. Workers are not left to rely on inadequately
protective PPE.

John Oudyk MSc CIH ROH
Occupational Hygienist
March 19, 2020 (updated April 29, 2020)

Please note, that although funding to OHCOW is from the Ontario government, the views of the
report do not necessarily reflect the position of the Ontario government.

