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COVID-19
• Coronaviruses cause diseases in mammals and birds. Some cross species to
humans causing zoonotic illness.
• In humans they cause respiratory disease. About a quarter of common
colds are caused by Coronaviruses. More serious coronavirus diseases
include SARS and MERS.
Why are novel coronaviruses so dangerous?
• Our bodies form antibodies to foreign invaders, such as bacteria or viruses.
• If we have antibodies from a previous exposure, then we can rapidly ramp
up the production of those antibodies if we are infected by that same virus
at a later date.
• COVID-19 is a severe respiratory illness caused by the virus named SARSCoV2.* It is a novel virus, which means that no one in the world has
antibodies to it because no one has ever been infected by it before.

Facts about Covid-19
What we know at the moment
Subject to updates as the science progresses

Symptoms vary and mimic other common
diseases until severe: Here is what we know from
early studies in China

What are the symptoms and how does it affect
my body?
This video provides a thorough overview of mild-moderate-severe symptoms, and
what is happening to the body during this time:
https://www.businessinsider.com/novel-coronavirus-covid-19-symptoms-day-byday-2020-3 (covers severity and day to day progression)
• More information on the difference between severity of illness and effects of infection on the
body can be found here:

• Mild-moderate-severe symptoms:
https://www.npr.org/sections/goatsandsoda/2020/03/13/814691018/coronavirus-symptoms-defining-mildmoderate-andsevere?utm_medium=RSS&utm_campaign=news&fbclid=IwAR3uavrr8jpgdqpfOS2IhzENR21OZeA073Lwn2jElv3A
CB5ZpV8XZuoWFvc
• Here’s what coronavirus does to the body:
nationalgeographic.com/science/2020/02/here-is-what-coronavirus-does-to-the-body

CDC: https://www.youtube.com/watch?v=I-Yd_XIWJg&feature=share&fbclid=IwAR1g8OJPSlnsSmPGdzAe6G8CIRJjtLQgUcVujJZkzbdfPE8PQ9502QTtRo4 (good
knowledge and recommended practice summary)****

Signs of illness may precede actual symptoms
Pay attention to your senses
• Sudden loss of smell and taste
have been documented in
approximately 30% of confirmed
cases before notable symptoms
occurred
• Reported in South Korea, China,
and Italy as well as UK and
France

• Self isolate as soon as you notice
this whether you have other
symptoms or not
• Younger patients in particular
may demonstrate only a loss of
smell or taste, without
demonstrating the more
commonly recognized
coronavirus symptoms of high
fever and persistent coughs

How does Covid-19 compare
to seasonal flu
And other epidemics and pandemics

How serious is COVID-19 compared to the
“ flu”
While COVID-19 has many
of the same symptoms as
the flu, there are some
very important differences
that make our current
COVID-19 pandemic more
serious.
Each person with COVID-19
infects 2-3 people on
average, and the number
of days that a person is
contagious before feeling
sick is much greater in
COVID-19 compared to the
flu.
https://www.vox.com/science-and-health/2020/3/13/21176735/covid-19coronavirus-worse-than-flu-comparison

Any suggestion of COVID-19
being just like influenza is
false.
For those aged 20–29 years,
the case fatality ratio is
around three times higher
than that of seasonal influenza
in people aged 18–49 years.

COVID-19
infections are
10 times
greater that of
the “flu” even
in the least
effected group
of individuals
> 10 and < 40

How does COVID-19
compare to other
Epidemics

Broader
perspective

Covid-19
Severity and mortality

Severity : distribution

Who is affected most severely?
Mortality data
▪ Those > 65
▪ Those with chronic illness like
heart disease, diabetes, lung
disease
▪ Smokers

Even though the fatality rate is low for younger people,
any suggestion of COVID-19 being just like influenza is
false.
Even for those aged 20–29 years, once infected with
SARS-CoV-2, the case fatality ratio is around three times
higher than that of seasonal influenza in people aged
18–49 years.
COVID-19 infections are 10x greater that of the “flu” even in the least affected group
of individuals > 10 and < 40

Demographics in part explains some of the
differences in mortality due to COVID-19
Demography is one factor that explains huge differences in mortality
in Italy and S. Korea
• The population of Italy differs from much of the world. According to a UN report in 2015,
28.6% of the Italian population was 60 years old or older. By comparison, in South Korea,
18.5% of the population is at least 60 years of age, ranking 53rd globally.
• In Italy, 90% of the more than 1,000 deaths occurred in those 70 or older.
• By contrast, the outbreak in South Korea has occurred among much younger people.
There, only 20% of cases have been diagnosed in those 60 years old and up. The largest
affected group is those in their 20s, who account for almost 30% of all cases.
• Other factors must also be taken into account as well.
• For example, testing policy , contact tracing, and quarantine. In South Korea, the rate of testing
was quite high (3,692 tests per million people as of March 8) compared to Italy (826 people per
million).

Note: Both countries have excellent health care systems

https://time.com/5820118/coronavirus-questions-answered/

What about those aged 20-64
experiencing COVID-19
• 20% of COVID-19 deaths in the USA (first 4000 cases) as of March 16
were aged 20-64 years
• As of April 11th, 23.3% of those hospitalized were aged 18-49 years.
• Compared with the under-18 year old group, patients aged 18-64
years appear to be at higher risk for hospitalization and ICU
admission

Any suggestion of COVID-19
being just like influenza is
false.
For those aged 20–29 years,
the case fatality ratio is
around three times higher
than that of seasonal influenza
in people aged 18–49 years.

COVID-19
infections are
10 times
greater that of
the “flu” even
in the least
effected group
of individuals
> 10 and < 40

Children do not seem to be dying, but can they
get very sick?
• Children are just as likely as adults to get infected*
• In general, children experiencing all chronaviruses do not become as ill as adults

• During the previous outbreaks of Severe Acute Respiratory Syndrome (SARS) in HK and
Middle East Respiratory Syndrome (MERS) in South Korean, very few pediatric patients were
reported. Despite a high mortality rate of SARS and MERS in the adults, there were no
fatalities in the pediatric patients. Children appeared to have a milder form of the disease
caused by the coronaviruses, including Covid-19 (SARS-CoV-2).**

• There is a range of severity and symptoms of COVID-19 in children***

• Infected children may be asymptomatic or have fever, dry cough and fatigue; some patients
experience gastrointestinal symptoms, including abdominal discomfort, nausea, vomiting,
abdominal pain and diarrhea. Most infected children have mild clinical manifestations and
usually have a good prognosis. Usually they recover within 1–2 weeks after the onset of the
disease.

• The idea that this is no big thing for youth is misguided – children can still
experience pneumonia and be sick for a few weeks.

Younger adults and stroke
• There have been reports of adults experiencing strokes while sick with
COVID-19 coming out of the Netherlands and US.

• Strokes are usually more common in the elderly; however, these patients with
COVID-19 are presenting with symptoms of strokes are as young as 30 years old.

• This is due to blood clot formation while sick with the infection.
Researchers are not positive as to what is causing these blood clots to form
and travel to the brain.
• Young adults who experience symptoms of COVID-19 should monitor themselves for
neurological symptoms.
• If you start to experience weakness/numbness on one half of your body/face,
trouble walking, trouble speaking, or difficulty concentration, contact EMS
immediately.

I have heard that the mortality rate for men is
greater than women
• Data from China show that among the tens of thousands of people infected there, 2.8
percent of men died from the virus compared with 1.7 percent of women. The median
age of the fatal cases among women was five years older than among men*
• The mortality rate is twice as high among men in Italy as it is among women in every age
group **
• In the US, hospitalization rate from COVID-19 is slightly higher in men than in women.
Why?
• Could be many factors
• Differences in rates of smoking by gender
• Differences in rates of high blood pressure and heart disease by gender
• Differences in the way that male and female immune systems respond, and/or as a result of
hormonal changes***
• Differences exist: For example, women tend to have more autoimmune disorders than men
• Gender differences in the microbiota

• Differences in medication use

I have read that this virus effects some racial
groups more than others
• There is no evidence to date suggesting that any particular racial group constitutes a group at risk
because of race-related genetics.
• However, those living and working in environments of risk and engaged in risky behavior related
to group norms are more likely to be exposed to this virus.
• Members of particular ethnic groups are more at risk due to difficulties in engaging in physical
distancing related to housing, intergenerational contact associated with familial responsibility,
and occupation, etc. Demographics and overall health status are also risk factors influencing the
crude numbers of people hospitalized and dying.
• You have no doubt heard that COVID-19 is an equal opportunity viral threat. This is only
partially true. There are social and structural determinants of both disease transmission and
prognosis based on access to resources and health care.
• For example, African Americans in the USA are far more likely to die of COVID-19. Black Chicagoans account
for half of all coronavirus cases in the city and more than 70% of deaths, despite making up 30% of the
population.
• Louisiana, a major US hotspot, was the first southern state to categorize Covid-19 deaths by race. 70% of
deaths were among African Americans, despite making up only 33% of the state’s population.

Impact on Native people in the USA
• There is a wide range of COVID-19 rates among different American
Indian reservations, but a handful of reservations have many-fold
greater infection rates compared to the general U.S. population.
• The case of New Mexico : As of May 11, 2020

• The state’s 23 tribes have borne the brunt of the COVID-19 pandemic. Nearly
60% of people identified to date through testing as infected with the virus are
indigenous.
• Half of the 200 people who had died in New Mexico from COVID-19 were
Native Americans, a jarring number for a population that makes up 11% of
the state’s population.

How does COVID -19
Spread

How does it spread?
• This virus is spread in large droplets by coughing, sneezing, and even
talking
• You are at risk if a person coughing is close to you as droplets descend
to surfaces; that is why it’s best to remain 6 feet or more from others
• All the surfaces where droplets land are infectious for 24 hours to a
week depending on what the surface is made out of:
• A recent study finds that the virus can survive on hard surfaces such as
plastic and stainless steel for up to 72 hours and on cardboard for up to 24
hours.

How does it spread?
• This virus is spread in large droplets by coughing, sneezing, and even
talking
• You are at risk if a person coughing is close to you as droplets descend
to surfaces; that is why it’s best to remain 6 feet or more from others
• When in a place with loud talking and singing six feet may not be enough

• All the surfaces where droplets land are infectious for 24 hours to a
week depending on what the surface is made out of:

• A recent study finds that the virus can survive on hard surfaces such as
plastic and stainless steel for up to 72 hours and on cardboard for up to 24
hours.

Secondhand smoke as an analogy for COVID 19 droplets in the air
• Imagine everyone is smoking, and you’d like to avoid inhaling as much
smoke as possible. *
• In a cramped indoor space, that smoke is going to get dense and heavy
fast. If the windows are open, some of that smoke will blow away.
• If fewer people are in the space, less smoke will accumulate, and it might
not waft over to you if you’re standing far enough away.
• But spend a lot of time in an enclosed space with those people, and the
smoke grows denser.
• The denser the smoke, the more likely it is to affect you. It’s the same with
this virus: The more of it you inhale, the more likely you are to get sick.

How does the virus spread?
Protect your nose, mouth, and eyes
• The virus infects you through your nose or mouth via your hands
or an infected cough or sneeze onto or into your nose or mouth
• This virus only has cell receptors for lung cells (it only infects your
lungs)
• The eye is also a portal for entry and site for virus transmission.
• Some evidence suggests that the virus might spread via a fecal –
oral route, but the data is still preliminary and few cases have
been documented
• The virus that causes COVID-19 has been found in the feces of some patients
diagnosed with COVID-19. However, it is unclear whether the virus found in feces
may be capable of causing COVID-19.

Can the virus remain in the air in aerosol form for
some time?
• The primary point of contact appears to be the virus on surfaces
• At present the biggest concern is the surfaces you touch

• However, some research suggests that the virus may remain in the air
for some time if aerosolized.

• For minutes up to three hours*, depending on environmental conditions
• A Chinese, 48-seat bus study found that the virus infected people in a closed
environment with air-conditioning up to 15 feet, suggesting that in some
environments the transmission distance of this coronavirus exceeds the
commonly recognized safe distance of 6 feet.

Asymptomatic & mildly symptomatic in
relation to disease transmission
• Several studies have shown that people without
symptoms are causing substantial amounts of
infection.
• Chinese data suggests that the number of “silent
carriers” could be as high as one-third of those
who test positive

• More than 43,000 people in China had tested positive
without immediate symptoms by the end of February
and were quarantined

• Of the 135 people in the Tianjin cluster, between
62% and 77% contracted the infection from
someone who was pre-symptomatic.
• Between 48% and 66% of the 91 people in the
Singapore cluster contracted the infection from
someone who was pre-symptomatic.
• Iceland is attempting to test its entire small
population and has the means to do so. It has
reported that so far 50% of all cases identified are
asymptomatic.

• Asymptomatic cases were found on the
Diamond Princess cruise ship: 322 of 621
people tested positive but showed no
symptoms
• It appears that a Massachusetts coronavirus
cluster with at least 82 cases was started by
people who were not yet showing symptoms
• Hence the importance of physical distancing
• The > 60 group must distance themselves
from youth. Someone you know, even your
grandchild may be asymptomatic.
• Engage in safe forms of social interaction
with loved ones such as sociality through
social media and the phone.

Incubation period
• 4 to 6* days appears to be the median amount of time, but the range
is much larger with some studies suggesting up to 24 days***.
• Existing data suggests that about 97.5 percent of people who develop
symptoms of COVID-19 infection will do so within 11.5 days of
exposure.
• The researchers estimate that for every 10,000 individuals
quarantined for 14 days, only about 101 would develop symptoms
after being released from quarantine.**

When are you most contagious if you have a
mild to moderate illness
• In COVID-19 peak shedding occurs from the upper airways early on in the
infection which makes for a virus much harder to contain than another
coronavirus like SARS (where peak shedding occurs deep in the lungs) *
• At peak shedding, people with COVID-19 are emitting more than 1,000
times more virus than was emitted during peak shedding of SARS infection
• Research suggests that peak shedding for COVID-19 occurs before you
feel ill. This emphasizes the importance of precautionary measures and
helps explains why this is much harder to contain than previous
coronavirus outbreaks like SARS and MERS.
.

How many people will a
sick person infect?
Current studies suggest that a
person with COVID-19 will on
average infect between 2-3
additional persons, but the range
of estimates is around 2-6.5.*
These estimates are likely to
change as we progress in the
pandemic.

How long do people shed the virus and how
does this relate to being contagious?
• Presence of the virus does not necessarily indicate level of contagion
What do we know so far ?
• Wuhan data: Median duration of viral shedding was 20.0 days (IQR 17.0–24.0) in
survivors.
• The longest observed duration of viral shedding in survivors was 37 days

• A small but important German study found that people with mild infections can still test
positive by throat swabs for days and even weeks after their illness.*
• However, those only mildly sick are most likely not still infectious by about 10 days
after they start to experience symptoms , and moderately sick by days 10-11.

• The scientists could not grow viruses from throat swabs or sputum specimens after day 8 of illness
from people who had mild infection.
• The researchers found very high levels of virus emitted from the throat of patients from the
earliest point in their illness—when people are generally still going about their daily routines.
Viral shedding dropped after day 5 in all but two of the patients, who had more serious illness

Does a high viral load or infectious dose make
COVID-19 worse ?
• Research has shown that those with severe COVID-19 symptoms
often have much higher viral loads than those with minor
symptoms.
• We know from influenza that a greater exposure to the virus often
causes a more severe illness.

• However, it is unclear as to whether a greater exposure to the virus for
COVID-19 causes more severe symptoms.
• Its also important to consider patient characteristics, as people with
compromised or weakened immune systems due to extreme stress,
exhaustion, or other conditions could cause a lower threshold of exposure
needed to cause severe symptoms.

Is there a possibility of re-infection?
• Reports of patients testing positive for the coronavirus a second time have come out of
China, Japan and South Korea.
• Researchers believe this is due to reactivation of the virus and not because of reinfection. I.e.
people may almost be completely recovered and then their infection increases again.

• Animal studies (rhesus macaques) have not documented cases of reinfection*
• In these animal studies, animals were inoculated with the virus multiple times after recovery
and none of them became re-infected. Suggests that recovery could result in some sort of
immunity.

• However, much remains unknown about the virus**
• Reports of re-activation have health experts worried that the illness could remain
dormant after an apparent recovery.

Is there a possibility of re-infection?
•

Dr. Anthony Fauci and other researchers think it is likely that
someone who gets infected once is actually immune.
•
•

•

Other experts think that one has an intermediate level of protection that
dwindles over time, similar to that of influenza
We know from previous coronavirus outbreaks that immunity to the
infections decreases as time goes on and that the level of antibodies you
develop may be dependent on how severe your illness was (mild illness =
very little immunity)

The question is not just is re-infection possible, but how long
immunity lasts. This may vary by the amount of antibodies a person
produces after having experienced this coronavirus. At this current
time, it is too early to know.

Can children spread the virus that causes
COVID-19?
• Contact tracing has demonstrated that children can spread COVID-19, though
likely at a reduced rate relative to adults.1
• Children may be less susceptible to the virus, have a milder viral course, or a
reduced viral load – all of which would contribute to a lesser role in
transmission.1,2
• Children, particularly school-aged children, may have more contacts than
adults, thereby expanding their role in transmission in certain settings.1
• Dr. Jeffery Shaman, epidemiologist at Columbia University: “…to open schools
because of some uninvestigated notion that children aren’t really involved in
this, that would be a very foolish thing.” 3

How fast does this virus
escalate?
Depends on steps taken during trajectory
of illness

COVID-19 spreads fast
• Compared to SARS and MERS, COVID-19 has spread
strikingly fast: While MERS took two and a half years
to infect 1,000 people, and SARS took roughly four
months to hit that figure, COVID-19 reached 1,000
cases in just 48 days
• The disease's global fatality rate is estimated to be less
than 4 percent, compared to 35 percent for MERS and
10 percent for SARS

Exponential spread: For every two to six days that
we delay engaging in physical distancing, the
number of infections double
Official line:
• Every person with the COVID-19 virus infects approximately two to four
people.
• The infection rate doubles every two to six days (there is a range depending
on what policies/programs different countries are implementing)
• That means that if 50,000 people have the virus today, then in 6 days,
100,000 people will have it.
• In another 12 days it’s 400,000 and less than two weeks later it’s over a
million people.
• We have 330 million people in the US. The experts expect that 40-70% of
people will be infected.

Exponential spread
Total number of confirmed U.S. coronavirus cases at each
Tuesday: January to March 10
Jan. 14 — 0
Jan. 21 — 1
Jan. 28 — 5
Feb. 4 — 11
Feb. 11 — 14
Feb. 18 — 25
Feb. 25 — 59
Mar. 3 — 125
Mar. 10 — 1,004
And so on……..

Exponential Spread in March , USA
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Where are we in the
Disease Trajectory?
Based on our evolving experience
with COVID-19

The WHO Pandemic Phases

United States

China

Figure: Pandemic Influenza Preparedness and Response: A WHO Guidance Document. Geneva: World Health Organization; 2009. 4, The
WHO Pandemic Phases. Available from: https://www.ncbi.nlm.nih.gov/books/NBK143061

March 29th, 2020 – Cumulative Confirmed Cases
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March 28th, 2020 – Cumulative Confirmed Cases

May 27th, 2020 – Cumulative Confirmed Cases

April 16th, 2020 – Daily Confirmed Cases
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May 20th, 2020 – Daily Confirmed Cases

May 27th, 2020 – Daily Confirmed Cases

March 29th, 2020 – CumulativeDeaths

April 15th, 2020 – DailyDeaths

May 5th, 2020 – DailyDeaths

May 20th, 2020 – CumulativeDeaths

May 24th, 2020 – DailyDeaths
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May 18th, 2020 – Weekly Average Streamgraph Distribution
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May 27th,2020 – Total Deaths in the United States

May 18th, 2020 – Daily Confirmed Deaths in Arizona

May 27th, 2020 – Daily Confirmed Cases in Arizona

Moving into Post-Peak Pandemic
• New Cases and New Deaths in the US have approximately plateaued at peak levels,
with slow drops in both.
• Some public health researchers suggest that this may be primarily be due to New
York’s decrease in new cases (as they were the epicenter in the US)
• A reduction in control measures & physical distancing at this point in time may cause
both counts to rise.
• Most US states have passed their initial peak transmission; some will not peak until
mid-May.
• Physical distancing and control measures are needed following peak transmission to
prevent subsequent and immediate growth of new cases.

Multiple Peaks are likely
• True prevention of subsequent peaks in cases can only be achieved with herd immunity –
when enough people are immune from recovery or vaccination.
• Vaccine development is ongoing, though this development may take 12-18 months.
• Factors that may contribute to subsequent peaks of cases:
• Relaxation of control measures.
• Physical, social distancing measures are lifted.
• Localization of new waves – new locations, climates, populations, and movements of
people.
• Non-permanent immunity.
• Prevention of subsequent waves can be supported with consistent control measures and
social distancing.

Likely COVID-19
scenarios

Seasonal Transmission cannot
beassumed
• “Given that countries currently in ‘summer’ climates, such as Australia and Iran,
are experiencing rapid virus spread, a decrease in cases with increases in
humidity and temperature elsewhere should not be assumed ...Changes in
weather alone will not necessarily lead to declines in cases without extensive
public health interventions.”
• Historical context of the previous 10 influenza pandemic, dating 250 years,
demonstrate peaks relative to time of emergence and spread, not seasonality.
• Similarly, pandemic influenza strains have not exhibited the typical seasonal
pattern of endemic/epidemic strains that have decreased in summer months.

There are three possible scenarios we could
encounter
• Because many US states have moved into their post-peak transmission period, it
is important that we consider possible scenarios that are likely to occur given
that we do not have any pharmaceutical ways of preventing infection and that
likelihood of generating herd immunity through active infections or vaccination
soon is low.
• Relying strictly on non-pharmaceutical interventions, there are three likely
scenarios we should prepare for:
1. Peaks and Valleys
2. Fall Peak
3. Slow Burn

Three Possible Pandemic Curve Scenarios
Here we are
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Peaks and Valleys
• In this scenario, we would see an
initial wave of cases (the one we
are currently experiencing) which
is then followed by consecutive
drops (valleys) and increases
(peaks) in cases.
• Over time, these would gradually
diminish.

Here we are

Peak
Valley
2020

2021

2022

Fall Peak
• In this scenario, it is predicted
that the current peak we are in
will be closely followed by a
much larger “fall peak,” (or
winter peak) similar to what we
see happen annually with the flu
and during the 1918 flu
pandemic.
• After this second, more severe
fall/winter peak, we would see
multiple smaller peaks following
until the outbreak diminishes.

Here we are

2020

2021

2022

Slow Burn
• In this scenario, we would see a
severe heightened peak in the
spring (we were are currently),
and then a gradual, drawn out
period of smaller peaks and
valleys until the outbreak has
diminished.

Here we are

2020

2021

2022

Which scenario will we see?
• It is important to remember that each of these scenarios is likely
given our current situation: we only have non-pharmaceutical
interventions like physical distancing, mask use, handwashing, and
other preventative hygiene behaviors at our disposal to prevent the
spread of infection.
• If some of these restrictions and precautionary measures are relaxed
too much or disregarded, we could end up with a scenario similar to
Peaks and Valleys but with very significant “peaks” with very little
decreases in case counts to reach the “valleys”.

Response will require adaptation over time

Image: Resolve to Save Lives. February 20, 2020.

Herd Immunity, Testing, and
Contact Tracing

Herd immunity is key to control in an
epidemic like this
• Herd immunity (also known as community immunity) is defined by
the CDC as “a situation in which a sufficient proportion of a
population is immune to an infectious disease (through vaccination
and/or prior illness) to make its spread from person to person
unlikely.”
When someone becomes immune to a pathogen, through
vaccination or recovery from illness, that person will no longer
spread the pathogen, meaning that person is not the only beneficiary
of their immunity
Herd Immunity is key to controlling epidemics and pandemics.

An Example of Herd Immunity
Measles
• An outbreak of measles occurred in Milwaukee, Wisconsin in the late 1980s.
• Researchers studied 1,011 adolescent measles cases confirmed between
September 1989 and June 1990.1
• Results showed an “association between immunization coverages and measles
attack rate…” in which an increase in vaccination was associated with a decrease
in the number in of people who contracted measles.
• Researchers estimated that an immunization coverage of approximately 80%
would be sufficient to prevent sustained measles outbreaks in urban
communities.

COVID-19 is different from measles as there is no
vaccine: So the herd immunity situation is different
• There’s no vaccine for COVID-19 yet –
there will probably not be one available
to the public for a year or more
• The only option is immunity after
recovery from the virus. This means the
majority of people will need to catch the
virus at some point in time.
• We will likely need at least 50% of the
population to be immune to have
herd protection.

• But not at the same time or the health
system gets swamped
• The curve everyone is talking about
flattening entails spreading out the
rate of infection to reduce case load in
hospitals for the severely ill.

Limitations to Herd Immunity for COVID-19
• Currently, it is still unknown whether an infection with COVID-19 results in
immunity to reinfection.
• If it does, we don’t know how long that immunity would last.
• The proportion of the population that would need to get COVID-19 in order to
develop herd immunity is also unknown.
• The required percentage of people immune to achieve herd immunity in previous flu
pandemics has ranged between 13 and 100%.
• Some research has suggested that at least 50% of the population would need to
have been infected AND immune to reinfection to achieve herd immunity for COVID19

• Given what we currently know about the death rate of COVID-19, it would be
extremely dangerous and result in millions of deaths to try and achieve herd
immunity without a vaccine.
• Therefore, persons should not knowingly attempt to acquire the infection in
order to try and gain immunity akin to “chickenpox parties”

Current lessons from Sweden
•

•

Sweden has taken a rather unconventional
approach to controlling their outbreaks by
relying on generating a herd immunity
without lockdown measures (which many
proponents of physical distancing and other
precautions suggest should occur here in
the US).
With no lockdown measures in place,
Sweden’s death rate due to COVID-19 is
greater than the rate here in the US with
our comparatively relaxed lockdown
measures in place.

Initially, Sweden saw death rates from

COVID-19 that were similar to other
European nations that had closed down
their economies. Mid May, the
Scandinavian nation’s daily death toll per 1
million people is 8.71 compared to the
United States’ 4.59,. Sweden's mortality
rate is the highest in Europe.

What would happen
If we followed
Sweden’s strategy
to reach herd
immunity

Covid-19 testing
Why is testing important
Different kinds of tests tell us different things

What is the Importance of Testing?
• Testing allows confirmed cases to be isolated quickly and known
contacts to be identified early, accounting for spread of the illness.1
• If we limit testing to those who are very ill, we miss those spreading
the disease asymptomatically or with minor symptoms.1
• Effectiveness of testing is evident in South Korea:2
•
•
•
•

Used the WHO validated testing kit
Test as many people as possible even with minor suggestive symptoms
Contact trace
Isolate

Two Types of Testing
Polymerase Chain Reaction (PCR)
The Swab Test

Serological (antibody)
The Blood test

A diagnostic test used in the United States at
present identifies people who are currently
spreading the virus. The test does not reveal
who has previously been infected.

A blood-based serological test detects
antibodies that people produce after they've
become infected. These antibodies can appear
in the blood weeks after infection. Antibodies
detect the immune system’s response to the
presence, not the current presence of the virus.

• PCR for COVID-19 requires a nasal swab or
sputum sample that identifies the specific
viral RNA from the COVID-19 virus. It’s the
gold standard to see if you are actively
infected.
• PCR detects the presence of this virus
molecule in a person. It does not detect the
disease effect, meaning a person can be PCR
positive before they have symptoms.

• This test has epidemiological uses, supporting
retrospective case counts, as well as
diagnostic uses.
• It has been employed in China, Taiwan, and
Singapore and is currently being deployed in
the USA.

Why are there False Negative PCR Tests?
The Swab test

• A PCR test is only valid for a single point in time.
• A “false negative” is when someone who has the disease receives a
negative test result.
• There are a number of reasons why a PCR test may result in a false
negative:
• It might be too early in the illness, when the amount of virus in the
airway is still small.
• It could be a problem with how the swab was done.
• There could be issues with the handling or transport of the swab.
• There could be laboratory error.

Why are serological tests so important?
The Blood test

• Identifies people who were not known to be infected:
• Identifies current, silent infections, as well as those who have
recovered.
• Supports contact tracing.
• Presence of antibodies can mean several things:
• Ability to care for sick.
• Potential to donate antibodies through plasma.
• Return to work, other demands.
• However - does a positive response for the antibodies mean that a
person is actively infected, or that they have been infected in the
past?

Two types of serological tests
The Blood test
ELISA immunoassay

• Gold standard, but labor intensive, take
longer to receive results, and expensive
• Assesses IgM levels which indicate
ongoing, or recent, infection.
• Excellent tests for determining true
immunity by antibody titers.

• “Titers,” or levels of antibodies, provide a
quantification of antibody presence (high
or low)

Lateral flow assays

• Array of rapid turnaround tests that are
cheap and usually rely on color change to
give you a qualitative “binary” yes or no
answer to whether antibodies are present
in your blood
• A common lateral flow assay is a pregnancy
test

• Accurate when positive, but have higher
false negative rates compared to ELISA

• Miss cases early on and are not helpful in
the first 1~2 weeks of illness, may miss those
having suppressed immune systems

• Not great for diagnosing “active” cases of
COVID-19 infection, but useful for
surveillance of large populations after the
fact.

Developing a
blood based
serological test

Big questions remain related to testing for COVID-19
immunity
• How accurate are the tests? – especially the lateral flow assays that are being
developed and sold by many labs with suboptimal oversight
• Both sensitivity and specificity of tests need to be considered. I.e. what are the rates of
false positives and false negatives in these tests.

• We still don’t have a reference point for COVID. We don’t yet know at what
level of antibody production that a person becomes immune and how long
that immunity lasts.

• One might test positive to a lateral flow assay, but these only measure the presence of
antibodies, a low level of antibody response might mean they are not immune from
reinfection.
• Immunity exists on a continuum : Not everybody that gets exposed to the disease
produces the same amount of antibodies

• What percentage of the antibodies being produced are neutralizing
antibodies (that prevent the disease by binding to the virus), and what
percentage are antibodies that just recognize the virus

Questions remain about the protective effect of
antibodies
• It is still unknown having antibodies to
COVID-19 would prevent re-infection.
• We know from outbreaks of related
coronaviruses (SARS and MERS) that
whether someone develops antibodies
and how long those antibodies lasts
varies.

• Based on the assumption that those
who have the infection are immune
from acquiring it again, researchers
suggest that 70% of the population
would need to acquire COVID-19 to
provide herd immunity.
• Currently only about 5% of the US

population would be immune based on
this assumption

Would different strains affect COVID-19 vaccine development?
• Viruses mutate, and at varying rates (some mutate very quickly while others are fairly
stable).
• Current viral genomic research suggests:
• At least 10 strains of the COVID-19 have been identified
• Only small differences between the virus strains that cause COVID-19
• They have a slow rate of mutation
• At the moment, scientists think:
• It is unlikely differences in mortality and symptom presentation are related to
people being infected with different strains of the virus. There may be a difference in
how infectious they are.
• Immunity gained from infection will be across the different strains, but the question
is how long that immunity will last.
• A vaccine developed for SARS-CoV-2 would be a single vaccine, rather than a new
vaccine every year like the flu vaccine (more like chickenpox and measles vaccines)
and have a long-lasting effect

Testing early matters
• While the US is now testing more people per capita than South Korea,
there are a few important things to keep in mind:
• South Korea’s outbreak has been on the decline since early March, with an
average rate of less than 9 new cases daily in the past two weeks.
• In comparison, the US has had an average rate of greater than 28,000 new
cases daily over the past two weeks.

• The major difference is the timing and intensity of testing efforts.

• South Korea began robust testing very early on in their outbreak, which when
combined with rigorous contact tracing, helped them to curb their outbreak
early on.

Testing early matters

Ramping up testing early on in the outbreak helps to reduce the
spread of infection, and shorten the duration of the outbreak

Testing early matters

Whereas waiting to increase testing until the outbreak is already
well underway increases the duration and peak of the outbreak

Testing early matters
• Because South Korea began robust testing efforts early, the average
number of daily cases is low so they don’t need to test the same
amount of people that we do in the US.
• To give you an idea as to how robust their response was compared
to the US:

• At the height of their outbreak, South Korea was testing 16 times the amount
of people as they had confirmed cases. I.e. For each person that was
positive, they also tested 15 other people who came back negative.
• In comparison, on the day we had the most new cases the US only testing 4
times the amount of confirmed cases. I.e. For each person that tested
positive, they were also testing 3 other people who came back negative.
• South Korea’s testing response was 4 times that of the US

Contact tracing
Why is it an important
Next step after testing

What is contact tracing, and why is it important?
• Contact tracing is a vital public health process in which individuals
who may have been exposed to an illness are identified and then
notified of their exposure so that they can take necessary
precautionary measures (such as testing and self-isolation) to prevent
exposing other people.
• This is essential to curbing and preventing outbreaks of infectious
diseases. E.g. illnesses that can be passed from person-to-person.
• If people who have been exposed are informed EARLY, then transmission of
the virus to other people can be prevented.

Contact tracing and testing
• Both robust contact tracing efforts and robust testing are needed in

order to fully understand the outbreak and to prevent surges in
cases

• Contact tracing is effective, but if there isn’t enough testing than we aren’t
able to identify everyone who is sick and figure out who they may have
exposed.
• Testing is effective, but if there isn’t a way to contact people who may have
been exposed by infected individuals then those who were exposed continue
to expose others.
• BOTH are needed to identify who is infected and to prevent further
transmission

Contact tracing
• Contact tracing is different than community
monitoring.
• In contact tracing, people who may have
been exposed are identified by someone
who has tested positive for the virus.
• These people are informed that they may have

been exposed (without disclosing the person
who tested positive to maintain confidentiality)

• In community monitoring, all individuals in a
community are under constant surveillance
to identify and isolate people who become
sick right away.

What is contact tracing in person as well as thru
use of cell phones

Using a contract tracing app
• Given the infectiousness of
SARSCoV-2 and the high proportion
of transmissions from
presymptomatic individuals,
controlling the epidemic by manual
contact tracing is infeasible.
• The use of a contact-tracing app
that builds a memory of proximity
contacts and immediately notifies
contacts of positive cases would be
sufficient to stop the epidemic if
used by enough people, when
combined with physical distancing

• An intervention of this kind raises
ethical questions regarding access,
transparency, the protection and
use of personal data, and the
sharing of knowledge
• Careful oversight by an inclusive
advisory body is required.

What happens in Arizona
• Here in Arizona, when you go to get a swab test for COVID-19, if you test positive
for the virus, those results are automatically reported to the state health
department.
• This is a requirement for all healthcare facilities, as it is classified as a
reportable illness.
• Once the health department receives the information of your positive test result,
contact tracers working for the health department will contact you to ask you
questions about your illness and people you were in contact with prior to getting
tested.
• They will then use this information to contact the people you identify and tell
them they have been exposed to someone who has tested positive for COVID19 and that they should get tested and self isolate.

Follow up after contact tracing
• After someone having COVID-19 is identified and others they have come in
contact with them contacted and tested, all potential carriers of the
disease need to go into isolation
• Some countries like Singapore and Hongkong have placed those deemed
capable of spreading the disease in government isolation centers. Other
countries like the USA have called for self- quarantine measures

• The latter is often problematic for those living in tight quarters with others.
• Harvard’s Edmond J. Safra Center for Ethics has estimated that in the USA 14 percent
of infected or exposed people would need somewhere to voluntarily isolate outside
their residence because they cannot do so safely at home.

• Isolating those with COVID runs up against core cultural values in many
cultures related to the responsibility of family members to care for the ill,
isolation as contributing to positive prognosis , and fear of a bad death.
• In such cases, culturally appropriate social support

Physical distancing
Why is this essential to mitigate
COVID-19

Physical Distancing Buys us Time
• Distancing is currently the only way of slowing down the number of cases and
reducing the number of serious cases needing hospitalization.
• Distancing helps prevent healthcare surges - which need to serve not only COVID19 cases, but a broad range of urgent as well as routine health problems
• Gives suppliers time to make and distribute essential resources needed by heath
care providers to protect themselves and patients.
• Allows for time to develop:
• Better clinic and home-based tests for present and past COVID-19 infection.
• More effective antiviral treatment options, curative and preventative.
• Vaccine development.

Physical Distancing in the 1918 Pandemic

An important
history lesson

Image: Meko, T. (2020) Social distancing could buy U.S. valuable time against coronavirus. Washington Post.

The difference one week makes
• According to an analysis from Columbia University, the study found
the U.S. could have avoided at least 700,000 fewer infections if social
distancing measures began on March 15 had actually started on
March 8.
• The study estimated that roughly 36,000 deaths from COVID-19 could
have been prevented
• Two caveats to this calculation are that

• Few cases had been identified in the USA the week of March 8 making it difficult to
persuade the public to engage in social distancing,
• The % deaths resulting from total infections is an estimate that would need to take into
account patient characteristics, and hospital capacity

• In any case, many deaths could have been avoided

Lessons learned from success
stories
Countries controlling COVID-19

Lessons learned from Asian countries doing
the best to contain the disease
• What has worked the best in Asia:
•
•
•
•
•

Early travel restrictions
Aggressive testing and screening of contacts
Strict quarantine rules
Use of social media to get out uniform and consistent messaging
Political will to deal with this crises and a clear chain of command

• Which countries:

• Hong Kong, Singapore, South Korea, Taiwan, Vietnam
What they have in place enabling them to do so
•
•
•
•

Universal healthcare
Clear management structures for the public health response
Proactive communication protocols to get the population on board
Preparedness resulting from experience with containing SARS and other pandemics

Lessons from New Zealand
• Compared to the US, New Zealand took a much stricter approach to

reducing the spread of the virus that causes COVID-19.

• When New Zealand only had 6 cases, Prime Minister Jacinda Ardern

enacted swift, decisive policies to quarantine any person entering the
country and then to restrict all travel into the country altogether.

• In addition to robust tracing and testing, the country provided clear and

consistent messaging to its communities as to how to protect themselves
and their friends, families, and neighbors (which we have not seen here in
the US).

• Because of these efforts, New Zealand has completely stopped local

transmission, is reopening businesses, and is in the process of completely
eliminating the virus from the country.

Guidelines for opening up
society

The End of Physical Distancing
• Persistence is necessary; ending a lock-down and returning to business too soon
will lead to a second surge in cases.
• Experts are considering a potential long-term intervention strategy in the future
in which the curve is spread out to keep the curve low so as to avoid
overwhelming healthcare capacity.
• When the curve appears low: reduce physical distancing and follow prudent
preventive health behavior.
• When the curve appears to rise: return to physical distancing.
• This "lightswitch" approach would need to be carefully monitored with adequate
testing and a good surveillance system – something the US does not have at
present.

What do we need to do in order to lift restrictions and
re-open states/the country?
• Without an available vaccine or extensively tested treatment, health

departments will need to rely on a combination of robust testing,
contact tracing, and isolation of identified people with positive
COVID-19 swab tests (NOT blood tests) in order to safely lift
restrictions.
• Researchers estimate that the US would need to complete 20-30
million PCR (swab) tests daily to completely reopen the economy
while also stopping the epidemic in its tracks.

• With our current testing capacity, this is not possible, so some restrictions and
precautions need to stay in place while testing and tracing is expanded.

How many tests do we need to do to lift restrictions and
re-open states/the country?
• Both the Harvard Global Health Institute and the Rockefeller

Foundation recommend that in the short term the US needs to ramp
up PCR (swab) testing to at least 500,000 people a day or 3 million
per week, roughly 1% of the population every week.

• What does this mean for your state?
• This is a national goal. However, depending on the size of the outbreak in
each state, they too should reach certain thresholds before completely
reopening and lifting all restrictions.

How many people should states be testing?
• Based on current estimates, each person who has tested positive for the

virus that causes COVID-19 via PCR (swab) tests exposes on average 10
other people. The World Health Organization recommends that any
country/state should be testing enough people so that the ratio of positive
PCR (swab) tests to negative tests is less than 10% before removing the
restrictions that are currently in place.
• This number will vary between states because of the differences in size of each
state's outbreak.

• This would essentially mean that each state needs to be testing at least 10

other people for each identified positive case (such that all potential
contacts have been identified)

• How do you know if your state is testing enough?

Recommended Testing Limits – How are they
determined?
• Using methods developed by the Harvard Global Health Institute, the following
chart provides a estimate of where we are at nationally and among select states
in terms of meeting regional and national testing goals described previously.
• This method utilizes projected death counts from a well supported and cited
model developed by Youyang Gu to estimate the number of cases each state has
two weeks prior. This estimated number of “true” cases is then used to
determine a minimum number of tests to reach that 10% or less threshold
recommended by WHO.
• The following chart will be continually updated to reflect changes in projections
and recommended testing thresholds as the epidemic continues.

Percent (3 day average) to meeting minimum daily testing
recommendations – May 8th through May 19th , 2020
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Which states are meeting the WHO guidelines and which
are not?
States meeting testing recommendations
•
•
•
•
•
•
•
•
•

Alaska
Arkansas
Hawaii
Idaho
Kansas
Maine
Montana
Nevada
New Hampshire

•
•
•
•
•
•
•
•

Oklahoma
Oregon
Tennessee
Utah
Vermont
West Virginia
Wisconsin
Wyoming

• Alabama

States NOT meeting testing
recommendations
• Louisiana

• North Dakota

• Arizona

• Maryland

• Ohio

• California

• Massachusetts

• Pennsylvania

• Colorado

• Michigan

• Rhode Island

• Connecticut

• Minnesota

• South Carolina

• Delaware

• Mississippi

• South Dakota

• Florida

• Missouri

• Texas

• Georgia

• Nebraska

• Virginia

• Illinois

• New Jersey

• Washington

• Indiana

• New Mexico

• District of Columbia

• Iowa

• New York

• Kentucky

• North Carolina

Where are we at currently?
• The US, nationally, is still far below the recommended number of

daily PCR (swab) tests needed to safely reopen based on the size and
progression of the epidemic we are experiencing.
• We are still far below the recommended 500,000 per day with an average of
only ~250,000 to 380,000.
• Using the less than 10% threshold, the US is conducting less than a third of
the recommended number of tests daily.

• In Arizona, we haven’t even conducted 30% of the daily

recommended tests on average in order to safely lift restrictions and
control the outbreak.

Rational Criteria for loosening
COVID-19 Restrictions:
Epidemiology,
Health care. Public Health

Criteria for reopening society over time

Current lessons from Germany about phased reopening
of society
• Germany has also been hard hit by the pandemic. Current data shows

they have been one of the most affected countries in the EU and
globally along with the US, Italy, UK and others.

• Because of their aggressive contact tracing and testing efforts, they

have observed a significant enough decline to begin a phased reopening of their economy.

• Germany is prepared to institute some sort of a “light switch”

approach when it comes to controlling their outbreak.

• Along with their phased reopening, some states are able to lock down at a
moments notice of increased case counts, as has already occurred in 3
separate regions.

What are Immunity passports and are they a
good idea
• Italy has provided a check list that for exiting from lockdown that
requires Mandatory antibody blood tests as the country seeks to set
up a system of “immunity passports ” that indicate you have been
exposed to the virus and recovered from COVID-19 if you were
symptomatic
• German researchers are considering immunity certificates based on
an antibody blood test.
• The UK has considered immunity bracelets.

Logistical problems in issuing certificates of
immunity: here are three
• Testing issues: At present, recovery from the illness and the results of
serological tests do not reliably guarantee someone is immune.

• It is unclear whether antibody production due to COVID-19 equals immunity, and
people appear to produce different levels of antibodies.
• We do not know how long protective immunity lasts after infection, or how often
one would have to be retested to verify immunity

• Social issues: Will certification result in a stigmatization of those who are
immune or not immune?
• It could create a two-tiered workforce where antibody-positive workers might be
favored for jobs leading to a perverse incentive for people to contract the virus,
particularly millennials who might feel their chances of surviving it are high

• Political issues: There may be considerable fallout for undocumented
immigrants. If certification requires proof of residency, they might be less
likely to test for immunity.

What happens if you relax
restrictions and
Reopen
Society too early

Lessons Learned from
the 1918 flu
• We know that from a previous

respiratory virus pandemic that the
timing of easing restrictions if vital to
preventing a second wave of cases.

• In cities that maintained non-

pharmaceutical interventions
(physical distancing, closures,
etc), a second wave of cases was
not observed.

• In cities that opened

prematurely at the start of a
decline, saw a second wave of
cases that was more severe than
the first.

Current lessons from South Korea about
relaxing restrictions too soon

• Relaxing of restrictions, and timing of reopening is imperative in controlling

the spread of infection.

• South Korea had reopened most of their businesses and relaxed

restrictions because of their significant decline in daily cases.

• However, they are starting to re-implement some of their restrictions due to data
showing that lifting some of them may have been too soon.

•

One bar/club patron has recently tested positive for the virus that causes COVID-19, which
has resulted in the shut-down of bars and nightclubs for at least 30 days.

•

This person showed no symptoms when he was at these locations but 13 other cases have
been traced back to him, and officials believe he may have potentially expose upwards of
1,500 in that one night.

• Schools have also been reopened and then closed do to spikes in cases in

late May

How long does it take to see the possible effects of
reopening?
• There are societal factors that play into how long it will take for us to see any
effect of reopening society
• If the public chooses to continue to follow physical distancing,

handwashing, and mask wearing recommendations and limiting
trips into public for only essential activities (such as grocery
shopping, doctors appointments, etc.), then the effect of a premature
reopening may not be observed for a longer time.

• On the other hand, if a proportion of the public rushes out into the
community and chooses to disregard these evidence-based
recommendations, the likelihood that we will observe an increase in the
severity of the outbreak (i.e. a significant increase in the number of new cases
and deaths) relatively soon is much greater.

Current lessons from US states that have reopened
• Some states have experienced increases in cases since reopening. Many

of States that have started to reopen are still experiencing increases in
case counts daily (they haven’t reached their peak or seen a consistent
decline).

• In states with looser restrictions and recommendations that have

reopened, we won’t be able to see if these re-openings or dismissal of
recommendations during the Memorial Day weekend are resulting in more
cases for at least a week or so due to the nature of the illness and testing.

• This just further emphasizes the fact that testing and contact tracing, and

maintaining precautionary measures are that much more important at this
time. Opening too early could result in consequences greater than what
we’ve already experienced to this date.

How long will it take to see the possible effects of
reopening in the USA?

• Many US States have allowed their stay-at-home orders to expire and have

thus allowed businesses to reopen and other restrictions to relax.
Unfortunately, the only way for us to tell if reopening was too soon is by
waiting and monitoring. Only time will tell.

• Time is a major contributor. The fact that it takes on average 4-6 days for

someone who gets sick to show symptoms means that there is a delay in
when we will be able to see increased transmission. This is further
complicated by the additional days that a person who is sick waits before
getting tested and the couple days it takes to receive results.
• This is all dependent on if a person who is infected shows symptoms. We
know from previous studies that roughly 25% of people with the infection
don’t show symptoms so they will never know to go get tested.

What to do at home
to stay safe
Beyond obeying a physical distancing
mandate

Wash your hands: learn how and with what
• Standard message: Wash your hands with soap thoroughly for 20 seconds and/or use a
greater than 60% alcohol-based hand sanitizer
• *Soap and water is more effective than hand sanitizers
 Washing with any water is good, hot water is better –lather up !
 Washing you hands a lot –apply skin moisturizer so skin does not crack providing a place for
virus to lodge
 Use hand sanitizer when no soap and water alternative
 Baby wipes are not effective
 Do not expose your skin to straight bleach solutions or hydrogen peroxide

• Whenever you return home from ANY activity that involves locations where other
people have been, wash your hands with soap
• Money exchange is a possible route of transmission
• Wash hands afterward
• Do not try to launder money by microwave–it does not work

How & When to Wash your hands
How to wash your hands
• Wet your hands with water (warm or cold)
• Lather your hands by rubbing them together
with the soap. Lather the backs of your hands,
between your fingers, and under your nails.
• Scrub your hands for at least 20 seconds.
• Rinse your hands well under clean, running
water.
• Dry your hands using a clean towel

When to wash your hands
• After returning from a shop or public
space
• Before, during, and after preparing
food
• Before eating food
• After using the toilet
• After changing diapers or cleaning up
a child who has used the toilet
• After blowing your nose, coughing, or
sneezing
• After touching garbage

How often you hand wash makes a difference in
spread of respiratory disease caused by virus
• Frequency of hand washing makes a big difference.
• A study conducted at a military boot camp found that a top-down
program of hand washing five times a day cut medical visits for
respiratory infections by forty-five percent. Research on the 2002
coronavirus outbreak found that washing hands more than ten times
a day reduced people’s infection rate by even more.
• Core message: Wash or sanitize your hands every time you go into
and out of a group environment, and every couple of hours while
you’re in it, plus disinfect high-touch surfaces often – at the very least
daily.

Proper handwashing technique is thorough:

Clean surfaces you routinely touch – or that
are touched by others – often
• Counters, door knobs, steering wheel, bathroom
• cell phones, computer keyboards
• Use appropriate cleaning products (look up approved list cited in
notes)****

• An effective bleach solution can be made by mixing 1/3 cup or 5 Tablespoons per
one gallon of water or 4 teaspoons or 20 cc per quart.

• How about ultraviolet light devices?

• Only type C are effective and only for smooth surfaces (think cell phone or a screen).
UV-C penetrates superficially, and the light can’t get into nooks and crannies. It also
irritates skin (not to be used on hands or face)
• It is unclear if the sun can destroy COVID-19. No measurable UV-C light from the sun
reaches the earth’s surface

How about doing laundry if I suspect that I or a
family member has COVID-19?
• If you’re caring for someone in the house
who is sick or you’re cleaning the clothes
of a family member who may have been
exposed to the coronavirus, consider
those clothes contaminated and keep
them in a separate laundry bin until it’s
time to do the wash.5

• Place a washable or disposable liner in that
laundry bin so that you can either launder it
or throw it away after you remove the dirty
clothes.
• Use gloves when handling clothes and/or
wash hands immediately after

• Wash contaminated clothes and linens as
usual, but “launder items using the
warmest appropriate water setting for
the items and dry items completely”5

• Bleach may help inactivate viral microbes
in the wash6

• For whites and light colors could add bleach
to the load
• For colors, could use detergent that
contains color-safe bleach if appropriate for
fabric

• Dryers may be better than hanging the
clothes to dry because the heat may also
help inactivate any viral microbes. Dry
fabrics are less likely to transfer germs
than wet ones.
• Clean surfaces of washing machine and
the laundry bin with bleach or other
household disinfectant after you’ve
removed the dirty clothes.

Handwashing and cleaning
surfaces are important
But
The vast majority of cases are contracted
through being exposed to air borne droplets
The reason for physical distancing of a least
6 feet

Physical Distancing
• The CDC recommends at least 6 feet of distance between individuals
to prevent the spread of viral particles from one person to another
• Every time we breathe, speak, or exhale in a similar fashion, droplets
leave our mouths. COVID-19 is transmitted through these droplets
• Larger droplets may fall quickly to the ground
• Smaller droplets may linger in the air

• This distance may depend on factors such as location and activities
• Mask wearing behavior
• Population density within an area

• Areas with poor circulation may warrant distances further than 6 feet

• Physical activity/exercise

When to mask
• Mask wearing makes precautionary sense , especially in high risk
circumstances.
• Wearing a mask will probably make little difference if you’re just walking
or biking around town away from high concentrations of people.
• If you are likely to be in close contact with someone infected, a mask cuts
the chance of the disease being passed on.
• Masks are highly recommended for family members who need to care for someone
who is ill – ideally both the patient and caretaker should have a mask.

• Wearing a mask may prevent touching of nose and mouth in public
• If you’re showing symptoms of coronavirus, or have been diagnosed,
wearing a mask protects others.7
• If you are >65, especially if vulnerable due to a precondition, wearing a
mask when in public is warranted..

Mask wearing
• If you are asymptomatic and contagious, masks reduce the spread
of disease.
• Currently, the CDC recommends homemade masks when entering
potentially crowded areas, shops , etc.
• If your work in essential industries exposes you to people in close
quarters, wear a mask

If I decide to wear a home made mask, what
material is most effective?
• Double layers: Overall, double layers do
not help much. The double-layer
pillowcase captured 1% more particles,
and the double-layer shirt captured just
2% more particles.
• Looking at the data, the dish towel and
vacuum cleaner bag were the topperforming materials.
• However, the researchers chose the
pillowcase and the 100% cotton t-shirt as
the best materials for DIY masks due to
breathability
• These materials filter out approximately
50% of 0.2 micron particles, similar in size
to the coronavirus.

Mask effectiveness before and after 3 hours

How about washing masks and reusing them?
• Surgical masks: Avoid washing or
sterilizing any part of surgical masks
using water, alcohol, dish-washing
solution, hand wash, soap or any kind
of detergent.
• If outer and inner layer of the surgical
mask is damaged, it loses its filtration
and water-resistant functions.

• N95 masks: Washing these masks
with soap and water is much worse
than natural “aging.”

• Washing decreases particle capture by
21%. Cleaning with rubbing alcohol
reduced effectiveness by 37%9

• Homemade Masks: Wear them, wash
your hands after taking them off, and
wash them properly
• You should not reuse a homemade mask
without washing it first
• Recommend making multiple homemade
masks and rotating them

• When taking off masks at home:

• If a disposable mask, take off mask using
ear loops, pull away from face, and
discard in a lidded trash can
• If using a homemade mask, remove mask
using ear loops, pull away from face, and
put place in separate laundry bin
• Wash hands immediately using soap and
water

Caution when wearing homemade masks
• If you wear a mask, then you must know how to use it and dispose/clean it
properly.
• If used incorrectly, the mask may end up contaminating you
Three common mistakes:
• Less diligence complying with physical distancing recommendations when
wearing a mask
• 6-feet social distancing is still important even with a mask10

• Touching your mask and then your face often.

• Masks are uncomfortable and people adjust them and take them on and off frequently. This
may expose you to the virus more as you touch your contaminated mask and face more
often.

• In the process of trying to clean a mask, you may contaminate yourself and your
home.

Wearing masks are symbolic
• Civic responsibility: In Asia, wearing a mask is not seen as just a means of
protecting yourself from getting infected, but also seen as an act that minimizes
the chance of infecting others with a potential infection harboring in your body
• This is a sign of health citizenship*

• If all people wear a mask there is no stigma associated with wearing a mask

• In this case, it does not signal that you are a “dangerous other”
• It rather indicates you are a responsible other
• Aside from places like Japan, the Czech republic instituted a policy of all citizens wearing
masks as a control measure. Both the symbolic and epidemiological significance of this act
are noteworthy.
• In just 10 days, the country went from no mask usage to nearly 100 percent usage, with nearly all the
masks made at home with easily accessible materials, like old t-shirts.**

• Unfortunately, in the USA some conservative leaders are attempting to
associate the wearing of masks with a loss of freedom and liberty, instead of
civic responsibility and health citizenship.

Surgical vs. N95 masks
• N95 masks are to protect YOU from the secretions of others, and the
surgical mask is to protect others FROM you.
• Although surgical masks are in widespread use by the general population,
there is no evidence that these masks prevent the acquisition of COVID-19,
although they might slightly reduce the spread from an infected patient
breathing in your face.
• A well-conducted, large, cluster randomized trial, undertaken largely in US
primary care settings, did not identify a meaningful benefit from N95
respirators when compared to surgical masks for the prevention of
influenza among staff.**
• N95 masks are most needed by those in hospital settings and are in short
supply.

Masks are in
short supply
for health
care workers
•
•

Do not stockpile N95 masks

Conserve them so those who work in
health care settings have adequate
protection until the supply is plentiful

Protection against COVID-19 entails doing several things in
concert. Mask wearing must be used in combination with other
forms of protection and not be seen as a panacea
• An apt analogy may be drawn from road safety

• Air bags reduce the risk of dying by about 30-40%.
• When added together with seatbelts, they are synergistic and reduce risk
together by 65-70%.
• We add licensing, speed limits, anti-lock brakes, police enforcement, and
other things to achieve very good risk reduction (well into the upper 90s).
• We need to be even more careful when we drive in more dangerous
situations, such as in a snowstorm.

• Protecting yourself (and society) from COVID-19 works exactly the
same way: mask + physical distance + lockdown during the surge

How about wearing gloves?
• Unless you're a health-care worker or, say, a cook with a cut on your hands,
it is not recommended that the general public wear gloves.
• Experts say that gloves don't make sense for most people to wear

• Using your ungloved hands – and then washing them often – is the best bet
for the typical tasks of everyday life.
• Wearing gloves might cause you to practice worse hand hygiene because
you keep wearing the now-dirty gloves instead of washing your hands.
• Gloves are only useful when you use them and take them off the right way
and in a meaningful way.
• Many people who take off their gloves actually contaminate their hands with
whatever was on the gloves

Food or food packaging has not been identified as a
risk factor for COVID-19 transmission
• Currently there is no evidence to support transmission of COVID-19
associated with food (food itself –not packaging or handling)
• There is likely very low risk of spread from food products or packaging that
are shipped over a period of days or weeks at ambient, refrigerated, or
frozen temperatures.
• Your biggest risk, especially if you are ordering takeout, is most like the
person who delivers your food.
• physical distancing should still be in place, even if contact is brief.
Wash hands before eating

• There is also no evidence to support transmission of COVID-19 associated
with imported goods and there have not been any cases of COVID-19 in the
United States associated with imported goods.

Do not engage in diagnosis by
treatment
> Do not take left-over antibiotics you have at home to see if your
respiratory illness is bacterial or viral.

I have heard that medication X might be an
effective treatment
• Do not listen to anyone advocating treatment for COVID-19 not qualified
to do so!
• Drug side effects and drug interactions have to be taken into account
when prescribing medication as well as the health status of those taking
them.
• When it comes to medicine prescription, the devil is in the details:
•
•
•
•

Who should/should not take X medication
In combination with/without other medications
When
What dosage

• Do not inject disinfectants or expose yourself to UV-C light; these can
cause severe injury and will not treat COVID-19

Case-in-point:

https://www.fda.gov/drugs/drug-safety-and-availability/fda-cautions-against-use-hydroxychloroquine-orchloroquine-covid-19-outside-hospital-setting-or

https://www.cnn.com/2020/03/23/health/arizona-coronavirus-chloroquine-death/index.html

Get a “flu” buddy and prepare your home
• Get a flu buddy (aka “pandemic pal”) and make back-up
plans for care of children, pets, and those in need of special
assistance
• Prepare a hot zone in your home just in case someone falls
ill
• Stock up on essential foods and medicines, etc.

Young Kids and COVID-19 spread
• Data from the epidemic in China: kids get infected at the same rate as the
population average
• Kids are less likely to get severely sick than adults, but are just as
contagious
• Parents and grandparents can get very sick from children
• Limit contact with *grandparents > 60 years of age, especially if suffering from a
chronic disease like diabetes or respiratory problems or if a smoker

• Play: Form a small playgroup and play outside. Adults should stand > 6 feet
away from children other than their own
• Don’t go into each other’s homes
• Playgrounds: COVID-19 virus can live on surfaces for hours or days in a laboratory
environment, but there are no data that I am currently aware of regarding survival of the
virus on playground equipment.

Why schools have to be closed

What if I suspect my child has COVID-19?
• If you think symptoms are serious enough to see a doctor, call your
doctor
• If your child has the virus, clinicians will provide supportive care to
children with COVID-19
• No special antiviral drugs have been approved for treatment

I have COVID-19 symptoms and am concerned
I might have COVID-19?
• Call ahead to your doctor or emergency care facility. Do not walk in or you risk other lives.
• Waiting rooms are often full of older patients with heart disease, cancer, and other conditions for whom the
coronavirus could be fatal
• Confirm with your doctor/health provider that your symptoms are consistent with COVID-19
• Are your symptoms related to allergies? common cold? flu?

• Common symptoms of COVID-19 from the CDC
•
•
•
•
•
•
•

Cough
Shortness of breath/difficulty breathing
Fever
Chills
Muscle pain
Sore throat
New loss of taste/smell

• If symptoms are not severe you will be given instructions on how to self-treat at home and
monitor your symptoms, and if a test is necessary and available at the time of assessment by
phone.

Danger signs of COVID-19
• When to seek emergency medical attention13(symptoms of coronavirus):
•
•
•
•
•

Trouble breathing
Persistent pain/pressure in chest
New confusion
Inability to wake or stay awake
Bluish lips or face

• When seeking medical attention: call first.

• Call your doctor or emergency room before going in and tell them your symptoms.
They will tell you what to do.

• Wear a facemask: If available, put on a facemask before you enter the
health care facility.
• Try to stay at least 6 feet away from other people in the waiting room.

What does COVID-19 do to the lungs?
• Covid-19 often begins as an upper respiratory tract infection.
• Among some, the virus travels down the throat and enters the lower
respiratory tract.
• If that happens, the virus damages the lung’s tiny air sacs — alveoli —
where oxygen enters the blood and carbon dioxide leaves.
• Inflammatory cells and fluid then render the alveoli unable to do their job.
This makes it more difficult for oxygen to travel from the lungs into the
bloodstream starving bodily organs (causing acute respiratory distress
syndrome)
• When this becomes an acute condition one has to be placed on a
ventilator. The ventilator is not a treatment to heal damaged lungs; it
gives the lungs a longer time to recover on their own.

Given that COVID-10 affects the lungs, should I
be monitoring my oxygen level if I feel ill
• Yes, it is a good idea. A simple finger insert pulse oximeter allows you to do this at home
and the devise is not costly.
• Notably, people may have silent hypoxia long before they complain of difficulty breathing
and think of seeking medical care. Silent hypoxia occurs with COVID-19.
• When you have hypoxia, you compensate for the low oxygen in your blood by breathing
faster and deeper: classic signs of pneumonia
• The body’s physiological response is inflammation as more and more air sacs collapse and the
pneumonia worsens until oxygen levels plummet.
• Fluid builds up and the lungs become stiff, carbon dioxide rises, and patients develop acute
respiratory failure.

• One doctor has described what happens in this way*

• Pneumonia is an infection of the lungs in which the air sacs fill with fluid or pus. Normally, patients
develop chest discomfort, pain with breathing and other breathing problems. But when COVID
pneumonia first strikes, patients don’t feel short of breath, even as their oxygen levels fall. And by
the time they do, they have alarmingly low oxygen levels and moderate-to-severe pneumonia.

Smoking and COVID -19
• To date, no study has reported on current smoking as a major risk factor
for COVID-19

However

SMOKING MAKES COVID-19 SYMPTOMS MORE SEVERE

• In a study of patients admitted to the hospital due to pneumonia caused by COVID19, it was found that current and former smokers were significantly less likely to
improve over time.
• Instead, the disease was 14 times more likely to progress to the point where the
patients required intensive respiratory assistance.
• The connection between smoking history and adverse pneumonia treatment
outcomes and/or death are well established, which bolsters the observations that
current or former smokers are at a far greater risk of severe respirator outcomes
once the virus is contracted.

What else can I do if I feel I am “coming down
with something”
• There are additional measures that may reduce the risk of infection and
the severity of viral respiratory diseases in general:

• Care for your throat and engage in practices that support the self-cleaning powers of
the respiratory tract . Gargling with salt water or antiviral mouthwash, steam
inhalations.
• Vitamin D has been previously shown to support general immune health
• This does NOT mean that Vitamin D can be used to treat COVID-19, simply that Vitamin D
has immuno-supportive effects

• Zinc supplements may reduce the duration of respiratory illness

• They are available in capsule, tablet, and lozenge form. One review of seven studies showed
that zinc lozenges containing 80-92mg of zinc may reduce common cold duration by up to
33%. Zinc-containing nasal sprays , however, should be avoided.***

•

Should I get a seasonal flu vaccine if I have not
done so? Yes, for three good reasons!
• It is possible to get the “flu” and COVID-19 at the same time and this
would increase the severity of your illness.
• As the coronavirus continues to spread across the country, doctors
say it's more important than ever to build up herd immunity for
other strains of “flu.”
• This protects the elderly and other vulnerable people .

• It is very important to protect yourself from influenza virus and not
put more pressure on the health system with the impending cases
of coronavirus.
• The last thing they need is this double burden.

How about pets, can they catch or pass on the
virus
• Previous studies of SARS found that cats can be infected and pass it
on to other cats. But there was no indication during the SARS
pandemic that SARS-CoV became widespread in house cats or was
transmitted from cats to humans.
• COVID-19 can be passed onto cats, but there is not data suggesting it
can be passed on from cats to humans.
• It is possible for humans to pass the virus onto their cats.

• The US Centers for Disease Control and Prevention recommends that people
with COVID-19 limit contact with their pets, including avoiding stroking them,
being licked and sharing food.

• Do not wash your pets with caustic solutions of bleach, etc.

Re- entry Practices
When restrictions are
relaxed or lifted

Ending the lockdown and opening up businesses
does not mean returning to life as usual
• The same precautions need be
followed
• This is not a time to relax one’s
preventive health practices
• Herd immunity is no where near
reached
• The new normal is a safe
normal

Social
activities
and
levels
of risk

Transportation safety
• Practice hand hygiene and respiratory
etiquette.
• Before you leave, wash your hands with soap
and water for at least 20 seconds or use hand
sanitizer with at least 60% alcohol.
• Once you reach your destination, wash your
hands again with soap and water for at least
20 seconds or use hand sanitizer.
• Avoid touching your eyes, nose, and mouth
with unwashed hands.
• Cover your coughs and sneezes with a tissue
or use the inside of your elbow. Throw used
tissues in the trash and wash your hands
immediately
• Practice social distancing.

• During travel, try to keep at least 6 feet (2
meters) from people who are not in your
household — for example, when you are
waiting at a bus station or selecting seats on a
train.
• Wear cloth face coverings.
• Wear a cloth face covering when physical
distancing is difficult.
• Note: Cloth face coverings should not be placed
on:

• Babies and children younger than 2 years old
• Anyone who has trouble breathing or is unconscious
• Anyone who is incapacitated or otherwise unable to
remove the cloth face covering without assistance

• Cloth face coverings are meant to protect
other people in case the wearer is
unknowingly infected but does not have
symptoms.

Restaurant risk
• The more an individual interacts with others, and the longer that
interaction, the higher the risk of COVID-19 spread. The risk of COVID-19
spread increases in a restaurant or bar setting as follows:
• Lowest Risk: Food service limited to drive-through, delivery, take-out, and
curb-side pick up.
• More Risk: Drive-through, delivery, take-out, and curb-side pick up
emphasized. On-site dining limited to outdoor seating. Seating capacity
reduced to allow tables to be spaced at least 6 feet apart.
• Even More Risk: On-site dining with both indoor and outdoor seating.
Seating capacity reduced to allow tables to be spaced at least 6 feet apart.
• Highest Risk: On-site dining with both indoor and outdoor seating. Seating
capacity not reduced and tables not spaced at least 6 feet apart.

Now that you are out and about
Toilet safety
• When out and about or at work, the safest toilet are toilets with the least
traffic, fewest occupants at one time, and greatest distance between
people at stalls and sinks
• Public restrooms are confined high-traffic spaces that no doubt will
contribute to the transmission of coronavirus
• Wear a mask when in a toilet (especially one with high traffic/heavy usage)
• Wash hands (or use hand sanitizer) after using a toilet
• Common sense, but studies have found that a majority of people do not in fact
wash their hands after using a toilet

• Wash hands when changing a baby , don’t just use a wet wipe as these are
not sanitizers .

Toilet safety
• Viral RNA is detectable in fecal samples from cases of COVID-19, indicating
that the virus sheds into the stool
• Viral gastrointestinal infection and potential fecal-oral transmission can last even
after viral clearance from the respiratory tract

• Whether or not fecal oral transmission of COVID-19 is common requires
additional investigation.

• At the moment research indicates that the virus is being shed in feces leading some
to argue that the presence of virus in the sewer system is a marker of its presence in
a population

• To reduce the chance of dangerous toilet plume, virus and bacteria
escaping from the toilet into the air, always close the lid of the toilet and
then flush
• 80% of particles that escape from fecal matter into the air can be prevented by
closing the lid of a toilet when flushing

Toilet safety : hand dryers
• Researchers at the University of Connecticut and Quinnipiac
University in 2018 confirmed suspicions that hand dryers inhale
bacteria from the air and deposit them on you freshly washed hands.
• Petri dishes exposed to bathroom air for two minutes, hand dryers off, grew
no more than one colony of bacteria. Petri dishes exposed to hot hand-dryer
air for 30 seconds grew up to 254 colonies of bacteria.

• Use touchless paper-towel dispensers wherever possible
• On your way out, after drying your hands, use a fresh paper towel to
open the restroom door.

Personal notes
Reflections
Role of educators in the time of COVID-19
Role of Health social scientists and invitation to join a
COVID-19 collective

Personal Notes
• We need to get past fear-based messaging to community-based messaging
and messaging that appeals to our sense of global as well as local health
citizenship.
• COVID-19 needs to be treated as a family and community disease – if it is,
the pandemic will be controlled faster – We learned this with Ebola.
We need to provide those who need to self-quarantine with the resources
to enable them to do so.
• We need to get into the weeds with a “devil in the details” approach to
keeping ourselves safe.
• Above all else: stay put, cocoon
• “Social distancing” does not mean social disconnection – this is a time for
community building, not social isolation at the personal or country level.
We are in this together.

This is a test of family and cultural values as
well as political responsibility.
• It is also a time for thinking about serious health care reform and the
need for safety nets enabling public health recommendations to be
implemented quickly by the average citizen and sustained economic
support during the crises for all, especially the most vulnerable
• We must be prepared for periodic pandemic and reemerging disease
threats. They are really not all that uncommon!!!!
• Pandemics need to be considered in stages : preparedness-response recovery

This is not a one time unforeseen pandemic –we need to invest in preparedness and rapid
response systems. We must be prepared for a future in which emerging and re-emerging
diseases are expected.

It is important to think about the impact of COVID19 in terms of a larger health care footprint

Your responsibility as a university professor
• Aside from staying safe yourself, making sure your students are not
compelled to be in spaces where they are going to be exposed

• For example, university students without internet who may go to coffee shops to get
online
• Provisions for them to get internet to complete classes

• Educating youth about why their physical distancing is so important to
containing this disease and preventing the swamping of our health care
system which is ill prepared for a large surge
• Making this an ethical and citizenship issue

• Dispelling the impression that “youth will only get a mild case with flu-like
symptoms which is no big deal”

• Note: More young people are being admitted to hospital in Italy with coronavirus,
as the outbreak continues…this follows a first wave of the elderly being hit hard

As an engaged anthropologist what can you do
Action items: here are a few examples
• Social determinants of health: Beyond looking at rates of disease by
group, consider the ability of specific groups in specific home, community,
and work environments to adhere to public health physical distancing
guidelines
• Identify constraints and opportunities for reducing risk
• What may be done to reduce risk of contagion that is feasible
• What resources would make a big difference
• Move the discussion from groups at risk and risky behaviors to
environments of risk***

• Identify what information sticks and does not stick given all that is out
there and changing on a day by day basis – Participate in translational
research efforts and identifying / supporting local spokespeople who are
trusted and can act as filters of information

As an engaged anthropologist what can you do
• Remind everyone that the household is an important unit of analysis: the
families of both the ill and health care providers whose families themselves may
be seen as dangerous to interact with and be indirectly stigmatized
• Consider opportunities for social connection and support for different types of
people at this time of high risk contagion so physical distancing does not
become social isolation over what is likely to be a several month social isolation
trajectory
• Document “what if” scenarios as a means of getting people to engage in
anticipatory problem solving.
• For example, given different contexts, what would you do if you live alone and fall ill– how
would you get resources?
• What would you do if your children or grandchildren fell ill?
• Given X means of employment, what is the best ways of protecting yourself while getting
to work and while at work, and so on.

• Work with your community to get out practical scenario driven advice.

For working lists of engaged
health social science research
priorities and join a crowd source
collective
See
Arhe.medanthro.net
MedanthCovid-19.org
AAA communities platform
https://www.facebook.com/groups/128678891021711/

Concerns
 Youth will blow this illness off and not social isolate
 Elders will not self isolate because they want to be close to
their families and grandchildren
 People will try and escape hot spots by leaving and going to
other “ safer” places or places with better medical care and
thus spread the illness
 Confusing and contradictory messages by political leaders will
lead to confusion and distrust of messages at a time when
transparency and evidence based problem solving is needed
 Malicious messages mislead the public, undermines trust, and
fosters epidemic fear

Targeted misinformation and disinformation
by Trolls and Bots as a form of bioterrorism

Political partisanship may be our undoing if it undermines public
heath dictates. Will reason prevail ?

Hope is a good
thing.
But wishful
thinking is not
an antidote to
Covid-19.
Better to error
on the side of
caution and
prepare for a
next possible
wave, than
drown in the
undertow.

The United states does
not have a homogenous
“ Culture of health”
Disputes over
relaxing restrictions are
likely to index other
cultural and political divides

There can be no exceptions
to physical distancing when
it becomes necessary.
Outbreaks have occurred
where this has not be
respected as a principle.

Bottom line:
When called for,
Stay put,
cocoon.
Check in on
your family,
friends,
neighbors.
Don’t just
think of
yourself.

Patience
Or
Patients

