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Visualizing the History of Pandemics (Visual Capitalist March 14, 2020)

Deaths:
480,591

World Deaths: 480,591 (as of 24 June 2020)

https://www.visualcapitalist.com/history-of-pandemics-deadliest/?fbclid=IwAR3IUDzvN-N1TIJ8il7NRQ98iQfIrLw5Ym1lTpCH0DhlM_nzZuS_9WaYJdo
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Coronavirus exposure

Airborne vs droplet
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https://wwwnc.cdc.gov/eid/article/26/9/20-1806_article
Now published (important paper).

https://www.medrxiv.org/content/10.1101/2020.05.
21.20108894v3

Evans, 2020
Pre-print June, 4 2020. 

Fears et al, 2020
Now Published (June 22, 
2020) in Emerging 
Infectious Diseases.

Important 
paper 

Precautionary principle approach

Important for 
interventions

Confused

March 28, 2020

Mixed 
messaging

“Collectively, these preliminary data suggest 
that SARS-CoV-2 is resilient in aerosol form” 

“SARS-CoV-2–infected persons may produce 
viral bioaerosols that remain infectious for long 
periods after production through human 
shedding and airborne transport”.

“Further studies are needed
WHO, March, 29 2020”.

https://wwwnc.cdc.gov/eid/article/26/9/20-1806_article
https://www.medrxiv.org/content/10.1101/2020.05.21.20108894v3
https://www.who.int/news-room/commentaries/detail/modes-of-transmission-of-virus-causing-covid-19-implications-for-ipc-precaution-recommendations
https://www.who.int/news-room/commentaries/detail/modes-of-transmission-of-virus-causing-covid-19-implications-for-ipc-precaution-recommendations
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Sampredo et al. 2020, COVID-19 and Advanced 
Practice Registered Nurses (APRNs): Frontline 
update #1 The Journal for Nurse Practitioners, In-
press Journal Pre-proof. 

https://www.sciencedirect.com/science/article/pii/S1555415520303585
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Government of Canada Coronavirus disease (COVID-19): Outbreak update

https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection.html?utm_campaign=gc-hc-sc-coronavirus2021-ao-2021-0005-9834796012&utm_medium=search&utm_source=google_grant-ads-107802327544&utm_content=text-en-434601690164&utm_term=%2Bcoronavirus %2Bcanada
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• There’s growing consensus as the literature emerges about how people can become infected. Fleeting 
encounters with people outdoors are unlikely to spread the coronavirus. It seems now that the major 
culprit is close-up, person-to-person interactions for extended periods. Crowded events, poorly 
ventilated areas and places where people are talking loudly—or singing in a group indoors has a much 
higher risk. There is also a concern about asymptomatic and pre symptomatic individuals being contagious.

• Health agencies have so far identified respiratory-droplet contact as the major mode of Covid-19 
transmission. These large fluid droplets can transfer virus from one person to another if they land on the 
eyes, nose or mouth. But they tend to fall to the ground or on other surfaces pretty quickly.

• Since the outset (or even prior) to the pandemic, evidence that the coronavirus can also be transmitted 
through aerosols, or minuscule droplets that float in the air longer than large droplets, has gotten much 
stronger. These aerosols can be directly inhaled. It is assumed by Evans et al. 2020, p.1, (pre-print)- where 
hand hygiene protocols are in place and face coverings are worn to catch large droplets, aerosols are the 
dominant transmission mechanism. The mounting evidence for this mode of transmission reinforces the 
precautionary principle approach for all workers and their families.  
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Coronovirus – transmission (how can it spread)?

High SARS-CoV-2 Attack Rate Following Exposure at a Choir Practice — Skagit County, 
Washington, March 2020
https://www.cdc.gov/mmwr/volumes/69/wr/pdfs/mm6919e6-H.pdf

Three routes of exposure: Aerosol, 
droplet and fomite (hand to mouth)
There is emerging evidence that 
coronavirus can be airborne – see 
“Is COVID-19 airborne?”, 
Drs. Chad Roy & Ed Zuroweste (Migrant Clinicians Network)

Commentary: COVID-19 Transmission Messages Should Hinge on 
Science. 
Dr. Brosseau is a national expert on respiratory protection and 
infectious diseases professor (retired), University of Illinois at Chicago 
Aerosol transmission and respiratory protection .
University of Minnesota, Center for Infectious Disease Research and 
Policy (CIDRAP). 

“Transmission of SARS-CoV-2 through the air is sufficiently likely that 
airborne exposure to the virus should be controlled. Changes to 
building operations, including the operation of heating, ventilating, and 
air-conditioning systems, can reduce airborne exposures” (ASHRAE, 
2020).

“Ventilation and filtration provided by heating, ventilating, and air-
conditioning systems can reduce the airborne concentration of SARS-
CoV-2 and thus the risk of transmission through the air. transmission of 
the virus” (ASHRAE, 2020).

Why air conditioning / ventilation is so important

See ASHRAE COVID-19 (Coronavirus) Preparedness Resources

? Therefore should follow precautionary approach

“Transmission of SARS-CoV-2 through the air is 
sufficiently likely that airborne exposure to the 
virus should be controlled (ASHRAE, 2020).

https://www.cdc.gov/mmwr/volumes/69/wr/pdfs/mm6919e6-H.pdf
https://www.facebook.com/migrantclinician/videos/908596129586398/UzpfSTEwMDAxMDc1OTU0MzA0NToxMTAyMzAwOTkwMTM4NTQy/?id=100010759543045
https://www.cidrap.umn.edu/news-perspective/2020/03/commentary-covid-19-transmission-messages-should-hinge-science
https://www.cidrap.umn.edu/
https://www.ashrae.org/technical-resources/resources
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Aerosols can be 
generated by natural 
processes:
• Vomit
• Hemorrhage
• Diarrhea (toilet 

flushing)
• Coughing
• Sneezing
• Talking

Aerosols can be 
generated by 
medical procedures:
• Intubation
• Bronchoscopy
• Drug delivery
• Respiratory 

support

AEROSOL GENERATION

Inhalation can occur at the time and near the point of generation

Courtesy of, and thank you, to Dr. Lisa Brosseau & Dr. Rachael Jones

University of Minnesota Center for Infectious Disease Research and Policy (CIDRAP) and

Absolute Science Illustration
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AEROSOL SETTLING AND DIFFUSION

Inhalation is possible near and further from the point of generation

Inhalation continues to be 
possible near the source 
as settling and diffusion 
take place.

Aerosol transmission  
(inhalation) is possible 
further from the source 
over time.

Infection depends on 
organism viability and 
dose (concentration of 
organisms in aerosol).

Courtesy of, and thank you, to Dr. Lisa Brosseau & Dr. Rachael Jones
University of Minnesota Center for Infectious Disease Research and Policy (CIDRAP) and

Absolute Science Illustration
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AEROSOL DIFFUSION AND SETTLING

Aerosol transmission (inhalation) is possible throughout the space

Infection depends on 
organism viability and 
dose (concentration of 
organisms in aerosol).

Courtesy of, and thank you, to Dr. Lisa Brosseau & Dr. Rachael Jones
University of Minnesota Center for Infectious Disease Research and Policy (CIDRAP) and

Absolute Science Illustration

Refer to: Jones & Brosseau 2015, “Aerosol Transmission of Infectious Disease”, Occup. Environ. Med. 2015, May; 57(5): 501 - 8  

https://pubmed.ncbi.nlm.nih.gov/25816216/
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Morawska et al. 2020, https://scholar.colorado.edu/downloads/4m90dw55b
How can airborne transmission of COVID-19 indoors be minimised?

https://scholar.colorado.edu/downloads/4m90dw55b
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Can control banding help us to more clearly communicate 
the risk and therefore apply protective measures where 
they are more badly needed?

“Control banding may be used to assign job tasks into risk categories and prioritize 
the application of controls” (Sietsema et al. 2020, p.124).

Control banding models, first developed for pharmaceutical and chemical hazards, 
use toxicity and exposure information to qualitatively categorize risk into several 
levels or ‘‘bands,’’ which are then used to guide the selection of appropriate 
‘‘controls,’’ or methods for eliminating or minimizing risk (Sietsema et al. 2020, 
p.125).
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Courtesy of Dr. David Zalk author of Control Banding “A Simplified, Qualiative Strategy 
for the Assessment of Occupational Risks and Selections of Solutions” (2010).
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Toxicity and exposure levels are relatively easy to predict or measure for chemical 
exposures, but ascribing them to biological exposures is more difficult. For biological 
organisms, several factors contribute to the hazard, including virulence, infectivity, and 
pathogenicity. 

 Virulence is a measure of the severity of the consequences of infection;
 infectivity is measured by the number of organisms required to induce infection; and 
 pathogenicity is the ability of an organism to cause disease.

For many human pathogens, we do not fully understand and cannot easily measure the 
virulence, infectious dose, pathogenicity, and/ or route(s) of transmission (Sietsema et al. 
2020, p.125). The US Department of Labor, Occupational Safety and Health 
Administration (OSHA)  has simplified the process by assigning risk levels to different 
jobs and assigning controls based on the risk level which is described in more detail in:

• Guidance on Preparing Workplaces for an Influenza Pandemic (OSHA, 2009).
• OSHA Guidance on Hazard Recognition and Classifying Risk of Worker Exposure to SARS-CoV-2 (OSHA, 2020).
• OSHA Guidance on Control and Prevention (OSHA, 2020).
• OSHA Guidance on Returning to Work (OSHA, 2020).

https://www.osha.gov/Publications/OSHA3327pandemic.pdf
https://www.osha.gov/SLTC/covid-19/hazardrecognition.html#risk_classification
https://www.osha.gov/SLTC/covid-19/controlprevention.html
https://www.osha.gov/Publications/OSHA4045.pdf
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Coronovirus – what is the risk of getting COVID 19 (workplace).

For an additional description of the risk levels* and classifying workers at risk refer to: US Occupational Health and Safety Administration (OSHA), COVID-19, Hazard Recognition.   

Each situation will require 
an assessment that 
“should” also consider 
“community transmission”.

Many risk factors to 
consider including:

• Proximity (e.g. Ophthalmologist).

• Time.
• Number of contacts.
• Space < 2 metres etc.

Think of infectious people 
as point sources (Brosseau, L).

https://www.osha.gov/
https://www.osha.gov/SLTC/covid-19/
https://www.osha.gov/SLTC/covid-19/hazardrecognition.html#spread
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Coronovirus – what is the risk of getting COVID 19 (workplace).

For an additional description of the risk levels* and classifying workers at risk refer to: US Occupational Health and Safety Administration (OSHA), COVID-19, Hazard Recognition.   

 Increased ventilation 
is very important.

 Containment / limit 
occupancy.

 Training in proper 
use of PPE is very 
important.

 Selection of PPE is 
very important 
(including fit testing 
of Respirators).

https://www.osha.gov/
https://www.osha.gov/SLTC/covid-19/
https://www.osha.gov/SLTC/covid-19/hazardrecognition.html#spread
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Lawrence Livermore National Laboratory 
(LLNL) Control Banding (CB) for Respirators 
which includes Health Care Workers (HCW). 

Courtesy of Dr. Dave Zalk author of Control 
Banding “A Simplified, Qualitative Strategy 
for the Assessment of Occupational Risks and 
Selection of Solutions”.

Presentation delivered through Workplace 
Health Without Borders (International) by Dr. 
Dave Zalk who is also a BoD member with 
WHWB (International).
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https://www.youtube.com/channel/UCj5PLvW65Lr0feLYGVLBn
mQ

https://www.youtube.com/channel/UCj5PLvW65Lr0feLYGVLBnmQ
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Dr. Zalk’s presentation is available on YouTube:
https://www.youtube.com/watch?v=hZJ81otqMfg

https://www.youtube.com/watch?v=hZJ81otqMfg
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Each situation will require an 
assessment that should also 
consider community transmission.
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Lawrence Livermore National Laboratory 
(LLNL) Control Banding (CB) for Respirators 
which includes Health Care Workers (HCW). 

Courtesy of Dr. Dave Zalk author of Control 
Banding “A Simplified, Qualitative Strategy 
for the Assessment of Occupational Risks and 
Selection of Solutions”.

Presentation delivered through Workplace 
Health Without Borders (International) by Dr. 
Dave Zalk who is also a BoD member with 
WHWB (International).
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Control banding is about risk management!

Courtesy of, and thank you to John Oudyk, OHCOW
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For a more detailed risk assessment methodology in “non health care settings” 
Sietsema et al. 2020 has proposed a method based using the National Institutes of 
Health (NIH) risk groups as a surrogate for toxicity and combining the exposure 
duration with the exposure likelihood, we can generate the risk of a job task to the 
worker. 

For health care settings in general, healthcare workers are in the highest risk category 
and are addressed elsewhere and Sietsema et al. 2020 refers to Guidance on 
Preparing Workplaces for an Influenza Pandemic. 2009. 
https://www.osha.gov/Publications/OSHA3327pandemic.pdf

More recently OSHA Guidance on Control and Prevention (OSHA, 2020): 
https://www.osha.gov/SLTC/covid-19/controlprevention.html Under health care the 
following is provided:

https://www.osha.gov/Publications/OSHA3327pandemic.pdf
https://www.osha.gov/SLTC/covid-19/controlprevention.html
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https://www.osha.gov/SLTC/covid-19/controlprevention.html

Engineering 
controls (ie. 
ventilation).

https://www.osha.gov/SLTC/covid-19/controlprevention.html
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• Three routes of exposure: aerosol, droplet and fomite (hand to mouth) should 
be considered in the PCRA.

• To help guide the health care worker (HCW) “determine” whether they are 
“adequately protected” against infection: prior to treating the suspected 
COVID 19 patient, a point of care risk assessment will inform whether the 
controls are suitably protective. (This will be discussed further). 

• A risk assessment will provide the impetus to ensure that the hierarchy of 
control approach has been followed (for example, ventilation at ≥12 Air 
Changes per Hour (ACH) & negative pressure to prevent airborne 
microorganisms in the room from entering hallways and corridors in a 
COVID19 isolation ward – refer to CDC Infection Control “Air” )and precautionary principle be 
applied.

• It is important to engage a “Certified” Occupational / Industrial Hygienist for 
guidance and support, to help set up programs and verify that the controls are 
in fact effective.

https://www.cdc.gov/infectioncontrol/guidelines/environmental/background/air.html#table6
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Dr. Brosseau’s presentation is now available on YouTube (PLEASE SHARE)
https://www.youtube.com/watch?v=dGK2R3O0fWc&feature=youtu.be

https://www.whwb.org/

https://www.whwb.org/

https://www.youtube.com/watch?v=dGK2R3O0fWc&feature=youtu.be
https://www.youtube.com/watch?v=dGK2R3O0fWc&feature=youtu.be
https://www.youtube.com/watch?v=dGK2R3O0fWc&feature=youtu.be
https://www.whwb.org/
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• Under the Occupational Health and Safety Act (OHSA), your employer must take every 
precaution in the circumstances for the protection of a worker.  This includes the 
whole hierarchy of controls, but especially at minimum an N95 respirator to a 
healthcare worker who is working in situations with a significant risk of being exposed 
to COVID.  This is your legal right.

• Your right to a higher level of Personal Protective Equipment (PPE) is strongly 
supported by research that there is airborne transmission of the virus as well as 
droplet/contact. This is especially significant for workers at close quarters with 
potentially infectious patients, even when not performing aerosol-generating 
procedures.

• All healthcare workers should do a point of care risk assessment (PCRA) before 
heading into hazardous working conditions.

(Alec Farquhar)


