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PANDEMIC PERSPECTIVE  
 
THE MASK ISSUE 
For two months we have been told that, according to infectious 
disease experts, the general public does not need to wear masks 
when venturing outside, or going shopping for groceries, or visiting 

the drug store. Furthermore, we are told that the practice is so prevalent in China 
because it prevents hand-mouth contacts. This is inconsistent with what appears to be 
the view among healthcare workers who believe that masks protect them, as well as 
preventing those who happen to unknowingly be positive from infecting others.  Shortly 
after April Fool’s day we are told masks are officially considered a good idea. However, 
surgical and super-efficient masks (N95) are in short supply and countries are 
scrambling to find suppliers just for healthcare providers. A doctor who is frequently 
interviewed on TV gave tutorials on homemade mask fabrication. Part of the official 
resistance to masks may be the fear the general public will try to buy up medical masks 
(also called surgical masks) when they are in short or critically short supply. In what 
follows, the description of medical masks and surgical masks will be considered 
interchangeable.  
 
A group of researchers from Qingdao Agricultural University in China has just published 
an evaluation of different types of face masks.1 The efficacy of three types of masks 
was evaluated using avian influenza virus to mock the coronavirus. This virus has 
similar diameter as the coronavirus. The tests involved using a nebulizer to produce 
aerosols containing the virus and the ability of each type of mask measured by virus 
detection (RT-PRC). A device was used to mimic breathing. The three masks were the 
N95 (the mask preferred when a high level of exposure is expected), a medical mask 
routinely used by Chinese healthcare workers, and a homemade mask consisting of 4 
layers of paper towel held by cloth.  The test involved 100 inhalations. While the user 
will inhale many times more than this, the aerosols inhaled in daily random contacts are 
vastly smaller in number than that used in these experiments. The results for the three 
masks were compared with a polyester cloth mask. The N95 mask blocked 99.8% of 
the virus, the medical mask 97.1%, and the homemade cloth-paper mask 95.1%. The 
efficacy of the homemade mask was attributed to using multi layers, the non-woven 
structure of the paper, and the virus aerosol absorbing property of the paper. In 
pandemic situations the public presumably will not have access to medical or N95 
masks. The similar protection afforded by the simple homemade mask is obviously 
important and useful information for the general public.  
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However, there is a serious problem with the above study. As reported by the Kaiser 
Permanente Health News (April 28) the results presented imply that the protection 
offered by the surgical masks used in North America is very close to that obtained with 
N95 masks. Experts in occupational medicine consulted by Kaiser Permanente claim 
that medical masks are significantly less protective compared to N95 masks and that 
they are “almost certainly fueling illness among front-line health workers who make up 
about 11% of all known pandemic deaths”. It was also pointed out that the CDC 
webpage states that surgical masks do not provide a reliable level of protection from 
inhaling smaller airborne particles and are not considered respiratory protection. Also 
pointed out is the growing body of research which shows the  pandemic is spread by 
minuscule viral particles that are smaller than originally thought and can linger in air as 
long as 16 hours. The Chinese study may have been using particles that were too large. 
However, the medical mask used in the study may simply be very superior to those 
currently used in the US. In addition, to be effective, the masks with paper filters must 
be designed such that all the inhaled airflows through the filter. This may not be easy.  
 
Reports in the media suggest nurses and especially nursing home nurses are up in 
arms over their personal protective equipment. How much do they know about the 
masks they are given? 
 
One is left with the situation where restricted use of N95 masks and medical masks is 
the norm. If these masks are not available, a good solution may be the 4-layer paper 
towel filter in a cloth pocket. However, the design may present a challenge to the home-
based maker.  
 
These varied results provide a cautionary note concerning all-cloth homemade masks 
now recommended because the dependence of efficacy on cloth type and layers has 
apparently not been determined by experiments similar to that described above. Coffee 
filter masks are suggested by the CDC. 
 
Another study compared cloth masks with medical masks.2 It was the first randomized 
controlled trial of this type of mask. Penetration of cloth masks was twice that of the 
commonly used medical variety.  
 
These studies are very important because when countries come out of lockdown, there 
will be a compromise between economic benefit and the probable increase in infection 
rate which should be strongly dependent on mask wearing provided the masks are 
efficient. It is not clear if mask wearing will even be recommended, or if it is, masks that 
work will be available.    
 
 Masks may also be a key factor in the success of the processes of returning to 
normalcy. Finally, in an examination of data from the pandemic in Singapore and Tianjin 
(China) it has been estimated  that between 48% and 77% of cases were due to pre-
symptomatic transmission.3 More evidence is accumulating daily that this is a serious 
problem. If this is indeed the case, then masks and distancing are preventive.  
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Finally, why are there no strict regulatory standards for medical masks that are enforced 
and transparent and applied to North American imports as well as those made there?   
 
TAIWAN AND AUSTRALIA. A TALE OF THE PANDEMIC IN TWO COUNTRIES 
Australia and Taiwan have about the same population but Taiwan has an area about 
that of Vancouver Island. Thus Taiwan is densely populated, a significant factor in 
terms of infectious disease spread. Yet among the developed countries, it has had a 
phenomenal success in containing the pandemic. Consider the table below which has 
data as of April 21.  
  

 
 

CASES DEATHS ACTIVE 
CASES 

SERIOUS 
CASES 

DEATHS 
PER 

MILLION 

Taiwan 425 6 202 0 0.3 

Australia 6640 71 1900 48 5 

 
There is roughly a factor of 10 difference for these numbers while no population 
difference exists. In addition per capita comparisons with major countries are consistent 
with the view that Taiwan is a sensational outlier. What did they do? The answer is 
mostly not what the experts are recommending. Businesses are operating, restaurants 
open, and children go to school. In other words, no lockdown. Life goes on as usual. 
 
The Taiwan approach is that everyone wears a medical mask. The government 
supplied them free and they were available even at 7-Eleven stores. In schools children 
wear masks all the time, temperature is taken twice a day and handwashing 
supervised. Individuals quarantined are transported in government vehicles and 
surveillance is several times a day and meals provided. Taiwan was early in 
recognizing the pandemic threat and acted in late January. The country had prior 
experience with SARS and took what was happening very seriously. Australia began a 
lockdown on March 22 including school closing in most areas of the country. 
    
It is possible that the mandatory use of medical masks was the key to these 
sensational results. If the masks were as good as the Chinese ones tested in the study 
described above, then they were very effective. As mentioned above, experts advising 
governments in the US took a well-publicized position that masks for the general public 
were not necessary. In mid-April they changed their position, but did not recommend 
medical masks for general use. The suggested ones made out of cloth and homemade 
(see mask discussion above).  
 

FALSE NEGATIVES  
It is estimated that as many as 30% of people tested for COVID-19 are declared free of 
the virus even though they actually harbour it (false negatives). One reason for this may 
be the failure to sample the most likely spots in the nasal cavity where the viruses may 
be temporarily parked. In a paper with only a pre-proof version at present available, this 
issue is taken up in the Mayo Clinic Proceedings (West, C.P. et al). It is pointed out that 
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even a 10% false negative rate is important. In particular the connection with healthcare 
workers false negatives lead to unnecessary exposure of patients and coworkers in 
large numbers. In the US there are about 4 million doctors, nurses and other clinicians 
involved in direct patient contact. A 10% false negative rate equates to 40,000 infected 
practitioners dealing with patients. Especially unfortunate is the consequent exposure of 
vulnerable individuals. The authors suggest consideration be given to wearing masks in 
all clinical settings. Yet we are seeing reports of physicians in the US being fired for 
wearing masks in hospital hallways and when engaged in actual procedures. Some 
hospital administrators insisting that they only be used during procedures to avoid 
frightening patients.  
 
Thus this pandemic will go down in history as characterized by tests in short supply, 
rationed and failing to provide needed statistics, and yielding unacceptable false 
negatives. Also in the US and Canada there have been shocking shortages of personal 
protective items in general and especially in nursing homes. We now we see refusals to 
work as a protest. 
 
AGE AND MORTALITY – CASE PREVALENCE 
This may be an important issue when a program of returning to work is being designed. 
The US CDC has presented the following recent data on their website (summarized in 
the table below). It is based on a total of 2449 confirmed cases (Monthly Morbidity and 
Mortality Report, March 18, 2020). Outcomes corresponding to age ranges are given 
below. 
 

Age Group Hospitalization (%) ICU Admission (%) Case-fatality (%) 

0-19 1.6-2.5 0 0 

20-44 14.3-20.8 2.0-4.2 0.1-0.2 

45-54 21.2-28.3 5.4-10.4 0.5-0.8 

55-64 20.5-30.1 4.7-11.2 1.4-2.6 

65-74 28.6-43.5 8.1-18.8 2.7-4.9 

75-84 30.6-58.7 10.5-31.0 4.3-10.5 

≥ 85 31.3-70.3 6.3-29.0 10.4-27.3 

 
Thus if it was desired to select an age group to allow to go back to work, age <55 would 
yield a group with a very low risk of mortality if infected. In other words, person-to-
person infection within this group would not significantly increase the mortality rate. 
Acquired infections would probably be lower if masks were used at work. There is of 
course the problem of infecting other household residents such as grandparents. 
However, this is where masks, while inconvenient, might be desirable when those 
working outside come home. In the US, about 6% of households are multigenerational. 
Note also the low percentage of serious cases for the age group < 20 indicated by ICU 
admissions or fatalities.  
 
How does prevalence of infection in the US vary with age? Again using CDC numbers, 
the variation with age is relatively flat with a variation of only a few percent over an age 
range from 30 to 70 with a prevalence range of 15-18%. The age group under 20 
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accounted for only 5% of cases. However there is serious underestimation due to what 
appears to be a large population of undiagnosed cases.  
 
NURSING HOME PROBLEM 
The large percentages of cases and deaths in nursing homes are a worldwide problem. 
In the US it is thought that the epicenter was a nursing home in the state of Washington.  
 
In mid-April the Canadian health minister announced that their analysis revealed 
approximately 50% of coronavirus deaths in Canada were connected with nursing 
homes. If one considers these homes as a special case where the environment and 
culture favor clusters and where the health care workers may not be consistently well 
protected not only for themselves but for transmitting the virus. This may be viewed as a 
very special situation distorting the statistics, and should motivate data reporting that 
separates nursing home data to get a more realistic population-wide picture that is not 
distorted by a situation.  
 
In the US according to CDC, about 1.5 million people live in nursing homes. However, 
national or state-by data on incidence and mortality from coronavirus in nursing homes 
are not available. Fifty percent of US nursing home residents are 85 or older, 35% 75-
84 years. Thus nursing homes have a collection of ultra-high-risk individuals simply due 
to age and the inevitable presence of other risk factors based on chronic diseases. In 
the US complaints suggest infection control deficiencies are common, and staff may be 
underpaid and without sick leave. There may be limited testing capability, and shortages 
of protective equipment including gloves and masks. Some states are following the 
guidance that residents positive for the virus or returning from hospitalizations cannot be 
denied continued residency even though isolation is problematic. Screening healthcare 
workers for coronavirus is not efficient, it has too many false negatives, and when 
infection is confirmed, the damage has already been done.  The above situation clearly 
sets the stage for a perfect storm.  
 
In Canada as of mid-April, there were 780 deaths and 26,000 confirmed cases. The 
health minister indicated that about half of all deaths were related to nursing home 
residence.  If we divide the deaths by 2 we get 390. The average age of residents is 
estimated to be 85. In view of the above table, let’s take the mortality at 25% which 
would be the deaths/nursing home cases. This allows calculating nursing home cases.  
 
If we then calculate the national corrected mortality by eliminating both the nursing 
home cases and number and  deaths, then the corrected population mortality based on 
confirmed cases is now 390/24,400 or 1.6% rather than 3%. Considering that in the 
general population, there are an unknown number of undiagnosed cases, then the case 
based corrected mortality is likely  be well below 1%.  
 
Whether or not this disaster was preventable is debatable, but we continue to see 
reports that about half the total deaths are nursing home related.  
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UNDIAGNOSED CASES 
Central to the motivation for drastic government action is mortality. The media uses 
simply case and death numbers to create a picture of an acute problem, even when 
comparing countries. However, it does not make sense to ignore per-capita data. If one 
looks at the percent deaths per total confirmed cases in North America and the EU, it 
varies from 1% to 13%. In the US, the mortality from seasonal influenza, also of course 
a viral infection, is generally said to be 0.1% or less. The 1% to 13% variation by 
country for the pandemic does not appear to depend on age distribution which is rather 
uniform for the countries being considered. In fact, as some armchair epidemiologists 
may have discovered, except for several outliers, the by-country variation is 
rationalized to an amazing extent simply by using the reported acute case to total 
active case ratio. The acute case/total active case ratio is probably strongly influenced 
by the testing protocol and regulations. The implication is that the inter-country mortality 
variation may be significantly due to an artifact where testing protocols can alter the 
proportion of acute cases and thus deaths. 
 
The more accurate the mortality figurers, the better perspective governments have. Yet 
this is an almost totally unknown due to the undeniable presence of undiagnosed cases 
and what number to use as a denominator in the death rate. Recently CNN and even 
NBC nightly news reported that in Santa Clara County a random virus antibody test 
was used in a sample of the population. The results of this study yielded the population 
prevalence of infection ranging from 2.49 to 4.2%. The researchers estimated between 
48,000 and 81,000 people infected. Taking the mean of 65,000 and using the current 
95 deaths we get a 0.15% mortality rate. Using the current deaths and confirmed cases 
gives 4.8%. Thus not taking into account underdiagnoses indicates a serious situation 
whereas when this is done the resultant 0.15% suggests exactly the opposite. Dr. Jay 
Bhattachava, Professor of Medicine at Stanford University, one of the Santa Clara 
study paper authors, was quoted in the media as saying that “…the coronavirus is not 
as deadly as people thought….The WHO put an estimate out that was, I think, 3.4%. It 
is very unlikely that it is anywhere near that. It’s much more likely, much closer to the 
death rate you see from the seasonal flu.” 
 
The same phenomenon seen in Santa Clara County has now been reported in New 
York City, again using antibody testing. It was found in a random population sample 
that 20% had been infected. The population of NYC is 8.4 million so 20% is 1.68 
million. In mid-April there had been 11,400 deaths. This gives a mortality rate of 0.67%. 
 
As this is being written, there continue to be reports of significant undiagnosed cases in 
various countries.  
 
SILENT SPREADERS 
The conventional wisdom, at least in North America, is that only symptomatic 
individuals are contagious. Professor of environmental health sciences at Columbia 
University, Dr. Jeffery Sharman, has been quoted in the media saying this is ridiculous 
and “we have so much evidence that that is not what is going on.” Sharman has a 
paper coming out in Science discussing how undocumented infections are driving the 
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new cases. Resistance to admitting this may come from the problem of tracking silent 
spreaders. It is like chasing ghosts. 
 
There seems little doubt that one route for spreading this disease is through exhaled 
droplets or aerosols that contain virus particles. Passing on the infection requires 
inhaling these. Coughing, speaking and singing all project droplets. The concern is 
asymptomatic carriers encountered in daily life. Surely the mask is the first line of 
defense perhaps with the face shield coming in second. There appears to be no 
evidence that the virus particles can penetrate skin.  
 
Sharman’s research on Chinese cases in 375 cities led him to conclude that while 
asymptomatic individuals were only half as infectious as symptomatic ones, they were 
the source of nearly 80% of the documented cases. Another study of Chinese patients 
found that the viral load was similar in both symptomatic and asymptomatic people.  
 
The conclusion seems to be that as countries open up after the restricted living, 
wearing a mask would reduce the feared risk of doing so. In the absence of medical 
masks, homemade ones with a filter such as from a coffee filter or as described in the 
mask section, four layers of paper towel.  
 

ANTIBODY TESTING AND THE IMMUNITY PASSPORT 
Some governments and public health authorities have suggested widespread testing for 
antibodies to the coronavirus to identify immune individuals and enable them to travel or 
return to work. There seems to be a lack of appreciation regarding the complexity of this 
issue.  
 
The body responds to a viral infection immediately with a non-specific innate response 
which may slow the progress of the infection. This is followed by an adaptive response 
which involves making antibodies that specifically bind to the virus. The adaptive 
response also makes T-cells. T-cells are a type of white blood cells that recognize and 
eliminate cells infected with the virus. This combined adaptive response may clear the 
virus from the body and if strong enough, may prevent severe illness or reinfection.  
 
The world Health Organization (WHO) cites 15 studies as of April 24 that find evidence 
of antibody response to the coronavirus and that most people who have recovered from 
the infection have antibodies to the virus. As of April 24, WHO also points out the 
absence of any studies that demonstrate that the presence of antibodies to the virus 
confers immunity to subsequent infection in humans.  
 
Antibody blood tests can confirm suspected cases and also reveal those who are 
unknowingly infected. These individuals create a problem as discussed above under 
Undiagnosed Cases and Silent Spreaders. 
 
Some antibody tests measure the antibody load, the so-called titer. This is important in 
order to establish the threshold necessary for protection. The lack of current knowledge 
in this context illustrates just one aspect of how much needs to be done before antibody 
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testing comes of age. Many of the new commercial coronavirus antibody test are not 
quantitative but give a simple positive or negative answer.  
 
The demand for antibody testing has created an avalanche of new tests. The number is 
so large that many on the market have not been properly validated with the FDA 
Emergency Use Authorization. In fact, according to J. Abbasi, 70 companies are 
currently selling tests without this authorization.4 Some companies are marketing rapid 
point-of-care tests to identify active cases, something the FDA has announced taking 
action against. Academic test developers have presented the view that antibody testing 
for active infection is appropriate only for patients who have had symptoms for over a 
week and a negative result from the standard test. However, the precise timing of this 
action has not been defined.4 
 
As pointed out above, much of the enthusiasm for antibody testing is the belief that past 
infection guards against reinfection. It is the basis of the frequently discussed Herd 
Immunity.  While this is regarded as likely, Abbasi cites critics who point out that how 
long and how effective this immune response is remains unclear.  
 
AIRBORNE TRANSMISSION OF THE CORONAVIRUS 
It may seem surprising that how the virus is transmitted between individuals is 
controversial.5 In late March the World Health Organization (WHO) said that there was 
insufficient evidence that the virus was airborne except in a handful of medical context. 
International guidance suggests direct droplet transmission (e.g. from coughing) is likely 
but airborne transmission occurs only with aerosol generating procedures such as 
intubation. However, some experts disagree. Since ensuring healthcare workers safety 
follow these presumptions, their validity is important. Obviously so is limiting spread in 
the general public. Even the 2-meter (6-foot) separation presumably can be questioned 
as not really evidence-based. 
 
One of the issues is that when public health officials say there is insufficient evidence 
that the virus is airborne, they mean transported virus-laden aerosols smaller than 5 
microns in diameter. Larger droplets are believed to travel only short distances before 
falling to the floor or other surfaces. Dyani Lewis, author of the above-cited paper in 
Nature, points out that the distinction between droplets and aerosols is unhelpful 
because of the huge range of size at issue. It is possible that particles could build up 
over time in enclosed spaces or be transmitted over greater distances. Quoting a 
virologist at the University of Leicester, Dr. Julian Tang, aerosols are more likely to be 
produced by talking and breathing and pose a greater risk than sneezing and coughing.  
 
There is also the question of viral viability. This means it is necessary to examine if what 
is in aerosols and droplets is active and for how long. According to WHO, evidence of 
viral RNA is not indicative of a viable virus capable of transmitting disease. Some 
researchers depend on positive results when an attempt to culture the virus is 
successful. All in all, not a satisfactory state of affairs, although these problems are of 
course very recent. 
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However, consider some of the observations reported. One or more infected individuals 
present in a choir rehearsal promptly infected half the choir. Use of masks in Taiwan 
where there is a dense population, prevented significant spread to create an 
international anomaly in the absence of all the standard public health containment 
measures (see above). Spreading causing disease goes like wildfire in cruise ships, 
nursing homes, prisons, and meat packing plants. While awaiting more studies, it 
seems reasonable to simply wear an effective mask when in situations where obviously 
the risk of transmission exists. To do this, one has to solve the problem of finding 
effective masks. 
  
CONCLUSIONS 
It would appear that the pandemic involves a disease that is very infectious but can be 
very mild and asymptomatic. Roughly 99% recover, maybe more, although residual 
problems are yet to be well defined. True death rates are unknown but an upper limit 
appears to be about 1%-2% based on deaths/cases, but is likely to be significantly 
lower due to the underestimation of cases. A good guess would be 0.5% or less. The 
huge elevation of risk in the elderly and the importance of comorbidities appear well 
established. Authentic medical masks, hard to obtain,  or properly designed homemade 
masks appear to offer protection essential for the optimum reopening of society and 
business, but it appears a fantasy to believe that this simple solution will be adopted. 
Homemade masks, unless layered with carefully selected fabrics or with a multi-layer 
paper filter may be inferior. It appears that only one homemade mask has been tested 
in realistic aerosol-viral experiments. It seems clear that screening by symptoms is 
inherently of low efficacy but the limitations are only now becoming apparent. Tests can 
be real negatives one day and true positives the next. How well known is this?   
 
The aspects touched upon should be viewed with caution and it will probably be a year 
before there are good analyses of the way various countries and public health experts 
have handled the pandemic.  
 
Following is a link to a widely used pandemic statistics source that is updated daily and 
covers almost all countries. 
 
 https://www.worldometers.info/coronavirus/ 
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