
PHILADELPHIA  NEW YORK CITY  ALBANY  SYRACUSE   ERIE, PA  BOSTON

Occupational Health, Safety & 
Environmental Consultants

1

Northeast Industrial Hygiene Conference
December 4, 2020

Chrisy C. Walsh, MS, CIH
Colden Corporation

The Science of COVID-19, a 
Community’s Response, and 

What Lies Ahead



COVID-19 Discussion Topics
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Background  & 
Current Situation

Transmission

Hazard Control and 
Prevention

Vaccine Status

Testing & Immunity



Information Sources
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Opinion 
Pieces

Local/State 
Department 

of Health

Scientific 
Literature, 

Journal 
Articles

Social 
Media

CDC/WHO

Recommended Sources by Level of Scientific Depth

Conflicting. Confusing.
Ever Changing.

News

https://www.benaroyaresearch.org/blog/post/13-trusted-information-sources-covid-19-recommended-infectious-disease-doc


Before the Holidays

4NYT Interactive Maps; November 18, 2020

https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html


Current Situation

5NYT Interactive Maps; December 3, 2020

https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html


Nine Months

6NYT Interactive Maps; December 3, 2020

United States Overview
As of yesterday morning 
(12/3/20), more than 
13,999,300 people in the 
United States have been 
infected with the 
coronavirus and at least 
273,500 have died.

https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html


What We Know About 
Transmission

7Image Source: Airborne Spread of Infectious Agents in the Indoor Environment (Jianjian Wei PhD, Yuguo Li PhD) 

https://www.ajicjournal.org/article/S0196-6553(16)30531-4/pdf


Transmission – Aerosol Physics
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MIT Particle Physicist
Lydia Bourouiba, PhD

The turbulent gas cloud (AKA cough or 
sneeze) containing pathogen-bearing 
droplets of all sizes can travel 23 to 27 

feet (7-8 m).

The range of all droplets is extended 
through their interaction with and 

trapping within the turbulent gas cloud, 
compared with the commonly accepted 
dichotomized droplet model that does 
not account for the possibility of a hot 

and moist gas cloud.



CDC: October 5, 2020
• COVID-19 can sometimes be spread by airborne transmission
• Some infections can be spread by exposure to virus in small droplets and particles that can linger 

in the air for minutes to hours. These viruses may be able to infect people who are further than 6 
feet away from the person who is infected or after that person has left the space.

• This kind of spread is referred to as airborne transmission and is an important way that 
infections like tuberculosis, measles, and chicken pox are spread.

• There is evidence that under certain conditions, people with COVID-19 seem to have infected 
others who were more than 6 feet away. These transmissions occurred within enclosed spaces 
that had inadequate ventilation. Sometimes the infected person was breathing heavily, for 
example while singing or exercising. 
‒ Under these circumstances, scientists believe that the amount of infectious smaller droplet 

and particles produced by the people with COVID-19 became concentrated enough to 
spread the virus to other people. The people who were infected were in the same space 
during the same time or shortly after the person with COVID-19 had left.

• Available data indicate that it is much more common for the virus that causes COVID-19 to spread 
through close contact with a person who has COVID-19 than through airborne transmission. [1]
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https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html#edn1


Hierarchy of Controls
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Community 
Protective Equipment



Masks Work

11Image Source: https://news.vcu.edu/article/Early_face_mask_policies_curbed_COVID19s_spread_according_to

https://news.vcu.edu/article/Early_face_mask_policies_curbed_COVID19s_spread_according_to


Benefits of Masks

12Image Source: https://www.cdc.gov/coronavirus/2019-ncov/donotpost-mockups/317270_webGraphics4_1000x315_noText_2.jpg

Masks – “the poor man’s vaccine”

“…theory is based on the likelihood of masking 
reducing the viral inoculum to which the mask-
wearer is exposed, leading to higher rates of 
mild or asymptomatic infection with COVID-19.  
No prior perspective has specifically focused on 
this    link between population-level facial 
masking, the viral inoculum, and increasing rates 
of asymptomatic infection with SARS-CoV-2.” 

Ghandi et al., 2020

https://www.cdc.gov/coronavirus/2019-ncov/donotpost-mockups/317270_webGraphics4_1000x315_noText_2.jpg


Testing Summary

13Image Source: https://www.fda.gov/media/140161/download

https://www.fda.gov/media/140161/download


Testing Summary

14Image Source: https://www.fda.gov/media/140161/download

Sensitivity: A test’s ability 
to correctly identify people 
who have the condition 
that’s being tested for (also 
known as the “true 
positive” rate). 

Specificity: test’s ability to 
correctly generate 
a negative result for people 
who don’t have the 
condition that’s being 
tested (also known as the 
“true negative” rate).

https://www.fda.gov/media/140161/download


Sensitivity vs. Test Frequency

15Image Source: https://www.nejm.org/doi/full/10.1056/NEJMp2025631?query=featured_home

https://www.nejm.org/doi/full/10.1056/NEJMp2025631?query=featured_home


State Testing Goals
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The target, which is 
based on a 

methodology 
developed by 

researchers at the 
Harvard Global 

Health Institute, is 
different for each 

state and varies over 
time as infection 

rates change.

Image Source: https://www.nytimes.com/interactive/2020/us/coronavirus-testing.html

https://www.nytimes.com/interactive/2020/us/coronavirus-testing.html


Test Availability
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Health Care

Local DoHGeographic

Varies by 
Geographic Region

Contact your health 
care provider.

Visit your state or local health 
department’s website to look 
for the latest local information 

on testing.



How Positive?
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Ct = RT-PCR Cycle Threshold

It is the number of cycles needed to detect the SARS-CoV-2 virus in a sample using PCR analysis.

The higher the concentration of virus in the sample, the lower the number of amplification 
cycles needed for it to be detected. 

Higher Concentration = Lower the Ct Value

Why is this important?

“We have to stop thinking of people as positive or negative, and ask how positive?” 
Dr. Michael Mina – Harvard T.H. Chan School of Public Health



New Developments in Testing
 SARS-CoV-2/Flu/RSV Multi-

analyte testing panels

 Exhaled breath condensate

 Use of trained dogs
– Currently used in Helsinki

 Nov. 17th – FDA authorizes first 
COVID-19 test for self-testing at 
home 

 Dec. 2nd – CDC provides 
recommended test strategy for 
international travel

19Image Source: https://www.nytimes.com/2020/09/23/world/europe/finland-dogs-airport-coronavirus.html

https://www.nytimes.com/2020/09/23/world/europe/finland-dogs-airport-coronavirus.html


New Developments in Testing
Dec. 2nd – CDC incorporated testing into the asymptomatic close 
contact quarantine guidance. 
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Planned day 
after which 

quarantine is 
completed and 

can be 
discontinued

Residual post-quarantine transmission risk (%) with and without 
diagnostic testing of a specimen within 48 hours before time of 

planned discontinuation of quarantine

No testing RT-PCR testing Antigen testing

Median Range Median Range Median Range

7 10.7 10.3-22.1 4.0 2.3-8.6 5.5 3.1-11.9

10 1.4 0.1-10.6 0.3 0.0-2.4 1.1 0.1-9.5

14 0.1 0.0-3.0 0.0 0.0-1.2 0.1 0.0-2.9

Image Source: https://www.cdc.gov/coronavirus/2019-ncov/more/scientific-brief-options-to-reduce-quarantine.html

https://www.cdc.gov/coronavirus/2019-ncov/more/scientific-brief-options-to-reduce-quarantine.html


Immune Response

21Image Source: CDC Updates to COVID-19 Immunity and Epidemiology to Inform Vaccine Policy (10/30/2020)

• Antibodies appear to taper off after 
3-4 months, maybe up to 7 months. 
Not permanent.

• Unknown what antibody level (titre) 
creates immunity.

• Unknown whether the presence of 
antibodies translates to any 
immunity, short or long term.

• Other beta coronavirus antibodies 
fade around one year

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2020-10/COVID-Wallace.pdf


Reinfection

22Source: https://www.sciencemediacentre.org/expert-reaction-to-first-confirmed-case-of-covid-19-re-infection-in-hong-kong-patient/

Currently six strains of the virus.

• Viral fragments? 
• Reinfection?

Reports of positive PCR tests weeks or months after infection. 

European databases documenting reinfection cases are growing.

Will likely mimic other respiratory virus; RSV, influenza. 

Reinfection highly probable. 

We can’t let up on controls! 

https://www.sciencemediacentre.org/expert-reaction-to-first-confirmed-case-of-covid-19-re-infection-in-hong-kong-patient/
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• Community or population immunity
• Enough people are sufficiently immune, such that spread 

from one to another is unlikely
• How many need to be immune? 60-70% more?

Source:
https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(20)30985-5.pdf
https://www.vpslakeshorehospital.com/blog/what-is-herd-immunity-and-can-we-really-achieve-it-with-coronavirus

https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(20)30985-5.pdf
https://www.vpslakeshorehospital.com/blog/what-is-herd-immunity-and-can-we-really-achieve-it-with-coronavirus


Vaccines

24Image Source: https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html

https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html


Vaccine Testing Process
• PRECLINICAL TESTING

– Vaccine is tested on cells and then given to animals to see if it produces 
an immune response. 92 preclinical vaccines in active development.

• PHASE 1 SAFETY TRIALS:
– Vaccine is given to a small number of people to test safety and dosage 

as well as to confirm that it stimulates the immune system.
• PHASE 2 EXPANDED TRIALS:

– Vaccine is given to hundreds of people split into groups, such as the 
elderly, to see if the vaccine acts differently in them. These trials further 
test the vaccine’s safety and ability to stimulate the immune system.

25Source: https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html

https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html


Vaccine Testing Process
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• PHASE 3 EFFICACY TRIALS:
‒ Scientists give the vaccine to thousands of people and wait to see how 

many become infected, compared with volunteers who received a 
placebo. Phase 3 trials are large enough to reveal relatively rare side 
effects.

• EARLY OR LIMITED APPROVAL:
‒ China and Russia have approved vaccines without waiting for the 

results of Phase 3 trials. 
• APPROVAL:

‒ Regulators in each country review the trial results and decide whether 
to approve the vaccine or not. During a pandemic, a vaccine may 
receive emergency use authorization before getting formal approval. 
Once a vaccine is licensed, researchers continue to monitor people who 
receive it to make sure it’s safe and effective.

Source: https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html

https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html


Vaccine Testing Process
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• COMBINED PHASES:
‒ One way to accelerate vaccine development is to 

combine phases. Some coronavirus vaccines are now 
in Phase 1/2 trials, for example, in 
which they are tested for the first time on hundreds of 
people. 

• PAUSED: 
‒ If investigators observe worrying symptoms in 

volunteers, they can put a trial on pause. After an 
investigation, the trial may resume or be abandoned.

Source: https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html

https://www.nytimes.com/2020/10/14/health/covid-clinical-trials.html
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html


FDA Vaccine Approval Process

• FDA: Has issued new “Guidance for 
Emergency Use Authorizations of 
Vaccines”

• In June, the F.D.A. said that a vaccine 
would have to protect at least 50% of 
vaccinated people to be considered 
effective.

28



Types of Vaccines
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Genetic Vaccines

Vaccines that 
deliver one or 
more of the 
coronavirus’s 
own genes into 
our cells to 
provoke an 
immune 
response. Viral Vector Vaccines

Vaccines that 
contain viruses 
engineered to 
carry 
coronavirus 
genes. 

Protein-Based Vaccines

Vaccines that 
contain 
coronavirus 
proteins but no 
genetic 
material. 

Inactivated or Attenuated 
Coronavirus Vaccines

Vaccines 
created from 
weakened 
coronaviruses 
or 
coronaviruses 
that have been 
killed with 
chemicals.



Vaccination Distribution Strategy

30Source: https://www.cdc.gov/vaccines/imz-managers/downloads/COVID-19-Vaccination-Program-Interim_Playbook.pdf

https://www.cdc.gov/vaccines/imz-managers/downloads/COVID-19-Vaccination-Program-Interim_Playbook.pdf


Next Steps
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Vaccine Gatherings

Crisis Fatigue

KnowledgeStress

Precautions

Importance of 
Flu Vaccine

Family 
Gatherings

Beware of Crisis 
Fatigue

Knowledge is
POWER

Coping with Stress

Continue mask 
wearing, 

handwashing, 
social distancing.

Next Steps



Taking Action
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Holidays and Gatherings

• Increases in infection rates 
following Memorial Day, 
July 4th, and Labor Day in 
certain areas.

• Risk Factors
– Indoor vs. Outdoor 

gatherings
– Duration
– Number of people
– Community levels of 

COVID-19

33



Local guests only if possible.

Limit numbers of attendees.

Outdoor vs. Indoor if possible.

Avoid crowded, poorly ventilated, or fully enclosed indoor spaces.

Open windows and doors as much as possible.

Provide supplies to help you and others stay healthy. 

Consider asking all guests to strictly avoid contact with people outside of their 
households for 14 days before the gathering.

34

Holidays and Gatherings



Travel Considerations

• Do I really need to travel? 
• To and from areas of high/low infection rates
• Travel restrictions
• Quarantine restrictions
• Personal risk factors
• CDC has great travel guidance for air and 

ground travel.

35
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Shannon Magari, ScD, MS, MPH
Chrisy Walsh, MS, CIH

Susan Reynolds, MS, CIH
Haley MacDougall, BS

Thank You, Colden Team!

This presentation is based on science and data available on the date of the presentation (12/4/2020). Due to the dynamic nature of this 
pandemic, we are constantly learning more about COVID-19. For latest information about COVID-19 please refer to: 

https://www.cdc.gov/coronavirus/2019-nCoV/index.html

https://www.cdc.gov/coronavirus/2019-nCoV/index.html


Colden Corporation’s Services
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magari@colden.com
walsh@colden.com

mailto:magari@colden.com
mailto:walsh@colden.com
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