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This is the second issue where it was decided to allow the 
Covid-19 pandemic to take precedence over what is 
otherwise happening in medicine, which is not much 
anyway. A lot has happened in May. The role of vitamin D 
deficiency in the prevalence and the mortality has been 
established with some very strong evidence. Mainstream 
medicine has traditionally ignored this deficiency and an 

attempt is made to document the terrible cost associated with ignoring the 
role vitamin D plays in viral infections. 
 
This month there was also a landmark study published that clarifies what 
happens when aerosol droplets are emitted by speaking, a major route for 
transmission of the disease. The results call into question the efficacy of 
some of the recommendations for prevention.  
 
One of the anomalies of the pandemic is that there are among the 
industrialized nations, four that dramatically stand out as extraordinarily 
successful in controlling the disease spread once the country had been 
“invaded.” I call them the Five Star Countries. The question is what did they 
do that was that different? The answer, if true, has important ramifications, 
especially if there is a second wave. 
 
The mask issue is reopened in this issue. There are new studies including a 
systematic review which strengthen the case for wearing a mask and counter 
the frequently seen expert opinion that there is no real evidence of benefit for 
the general public.  If there is a second wave, masks are likely to become 
more widely recommended given the new favorable literature. Thus 
commercially available masks other than surgical and N95 become important 
as well as those homemade.  
 
Finally there are major actors in the pandemic response to which the public 
probably pays little attention. They are the modellers who generate 
projections for the public health authorities and governments to use for 
guidance. This is especially important when they make large overestimates 
and generate high levels of panic and fear that are counterproductive.  
 
This issue of IHN illustrates a remarkable but understandable change in 
journal protocol. One can get a submitted paper in print in days while still in 
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manuscript format with no peer review. This seems a wise compromise 
because of the urgency created by crisis.   
 
Wishing you and your family good health, 
 

William R. Ware, PhD, Editor 

 

 
 
 

 
 

 
 

VITAMIN D: AN IGNORED PLAYER IN COVID-19 PANDEMIC 
 

There are characteristics of Covid-19 pandemic which suggest that vitamin D deficiency 
may be an important factor in prevalence (cases) and mortality.  
 

     The elevated prevalence and mortality in nursing and retirement homes is an 

almost universal feature of this pandemic. The US epicenter was a nursing 

home in the state of Washington. It is frequently reported that nursing home 

deaths from the disease constitute at least one-half of the total mortality in 

states, provinces, and countries. While a number of reasons are cited and 

reasonable, such as age, comorbidities, enclosed space living with close 

contact, and poor-grade masks, and even simply the absence of protective 

equipment. Severe vitamin D deficiencies in nursing homes have been 

recognized for a long time with no apparent organized attempts to rectify this 

situation. For example in Switzerland, mean 25(OH)D is 23 nmol/L in nursing 

homes. In Italy 76% of women over 70 in nursing homes have < 30 nmol/L. 

These numbers reflect significant deficiency. Normal (reference) range in 

Canada is 75-150 nmol/L. 

     A review and meta-analysis of over 11,000 participants found that vitamin D 

supplementation was safe and protected against acute respiratory tract 

infections. Patients who were very deficient experienced the most benefit.1  

     Winter influenza closely correlates with serum vitamin D levels.2  

     It is well known that serum 25(OH)D  levels deteriorate with age > 70 due to 

decreased sun exposure and skin synthesis. Institutionalized individuals likely 

get little sun exposure, judging by the fact that 75% of those institutionalized 

are severely deficient with levels < 25 nmol/L.  

     Dark skinned individuals have been reported to have dramatic elevations of 

Covid-19. Skin pigmentation reduces vitamin D production by blocking UVB. 

Melanin responsible for the skin color is a natural sunblock. 

  Highlights 
  Airborne Coronavirus transmission                p.  4 
  Covid-19 and the Five Star Countries            p.  6 
   The Model Makers                                         p. 10 
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     Countries with low northern latitudes receive significantly decreased UVB 

radiation from the sun in the winter.  Yet, some Northern Europeans have 

adequate levels due to vitamin D fortification of milk and milk products and 

consumption of vitamin D rich cod liver oil.  

 

A detailed review of the evidence for the importance of vitamin D supplementation and 
the risk of Covid-19 infections has been presented by W.B. Grant et al.3 There have 
been a number of papers recently published that use either latitude or latitude based 
calculated UVB exposure to examine the hypothesis that vitamin D is a major player in 
respiratory diseases. In 2009 W.B. Grant and E. Giovannucci used known UVB 
radiation density in several US states to examine the association between vitamin D 
and case-fatality rates in the 1918-1919 Spanish Flu pandemic caused by the H1N1 
virus. They used the UVB intensity (in kJ/m2) in July in 12 cities to examine the 
correlation between both case fatality and pneumonia as complication of the flu. For the 
former, the correlation coefficient was -0.72 and for the latter -0.77 confirming strong 
association. 
 
An obvious criticism of studies using latitude or UVB radiation flux is the absence of 
actual vitamin D status data. This has now been rectified. A just-published paper 
examined the association between  cases and deaths per million due to the pandemic in 
20 countries and the population vitamin D status was known.4 it is amazing that there 
has actually been a study where the population mean vitamin D level has been 
measured.5  They obtained linear correlation between mean 25(OH)D levels and both 
Covid-19 cases and death per million with correlation coefficients of close to -0.44.  
 
The analysis was done with late March pandemic data. Your editor repeated the linear 
regression analysis with May 9 data for cases and obtained an improved correlation 
coefficient of -0.56. While not necessarily meaningful, the regression line extrapolated to 
zero cases at a vitamin D level of 95 nmol/L. For deaths, the correlation was almost 
identical to the published analysis, and also had an intercept of about 95 nmol/L. Thus 
this study provides support for the hypothesis that low vitamin D status is a significant 
risk factor for prevalence and mortality of Covid-19 and the evidence appears to 
strengthen as the pandemic progresses. Unfortunately, the vitamin D status used was 
for summer rather than February to April, The association would have probably been 
stronger if late winter values had been used. 
 
The studies discussed above reinforce the view that vitamin D status is important and 
should be maintained summer and winter and guided by periodic 25(OH)D 
determinations. They also point out that lifestyle influences sun exposure and that the 
effectiveness of this exposure depends on latitude, season, skin color, and the use of 
sunscreen. The IHN Index contains 16 articles on this vitamin.  
 
Obviously the data presently in hand strongly suggests that the hypothetical association 
between vitamin D and susceptibility to viral influenza in general and Covid-19 in 
particular deserves serious consideration. Proposed studies that probably will be 
relevant have been registered. Nevertheless, it seems highly unlikely that in the 
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foreseeable future the use of vitamin supplementation based on any evidence will be 
embraced. A number of academic careers have depended significantly on research 
directed at proving such supplementation or in fact any supplementation is not an 
effective approach to health problems and is in fact potentially dangerous. The hostility 
to supplements is well known and has no doubt been experienced by some readers of 
IHN. To think this will change is a fantasy.  
 
CONCLUSION 
Determine vitamin D status and supplement if deficient, especially since early spring is 
the low point for those who do not take supplements. 
 
  

LATEST ON AIRBORNE CORONAVIRUS TRANSMISSION 
 

First let’s review what is meant by airborne transmission. It is via human to nearby 
human via speaking, coughing, sneezing, or singing. Virus-containing aerosols also 
remain suspended in small closed room with minimal ventilation where occupant 
movement keeps the air stirred up. Experts differ on its importance.6 We will be 
concerned here with direct human-to-human transmission by aerosols containing the 
virus, including in closed rooms. Aerosols are small droplets but there is no consensus 
when a droplet should be called an aerosol. We will simply use the term aerosol. 
 
Many would accept two incidents as sufficient proof that airborne person-to-person 
transmission effectively occurs. The first as reported in the media was in a choir practice 
in Mount Vernon, Washington. A choir of 122 members met for rehearsals for 2.5 hours 
on March 3 and March 10. Spacing was as usual. Eighty-seven percent of the singers 
developed Covid-19. The second was described in a CDC Morbidity and Mortality 
Weekly Report. After two church events March 6 and 8, participants were found to have 
been exposed to two individuals that were identified as the “index cases,” i.e. the 
primary source of the infection.” Subsequently, 92 (38%) of those attending the events 
developed Covid-19. Contact tracing revealed 26 additional individuals who became 
infected. It is difficult to imagine any other mechanism than airborne virus transmission. 
These are just the high profile examples since the same phenomenon has been 
documented in other gatherings. These examples highlight the extremely contagious 
nature of the Covid-19 virus.  
 
Circulation of viruses over longer distances was investigated in two Wuhan hospitals.7 
While deposited viruses suggesting aerosol travel were found in a number of locations 
such as change rooms, meeting rooms, toilets, workstations, etc. the results were not 
conclusive in demonstrating long distance airborne transmission. In addition, no 
information was collected regarding infectivity in these long distance viral travelers. 
Presumably, they traveled mostly with the staff. 
 
The human-to-human transmission is very important in designing protocols for reducing 
the spread of the disease. It is generally agreed that the virus is carried in an aerosol 
generated by the transmitter and in most instances inhaled by the recipient. One issue 
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involves the aerosol sizes projected by talking, coughing or sneezing, and how long 
they survive in a closed room before falling to the floor. If one has a meeting in a closed 
room where say five participants sit two meters apart, what is the risk of the room 
developing aerosols that can be inhaled minutes later, even by someone entering the 
room? Aerosol size (diameter) is complex since once the particle has left the emitter; it 
rapidly evaporates resulting in a significant decrease in diameter.  
 
Aerosols emitted from the mouth vary considerably in size and size distribution which 
complicates mask testing for protection. A just-published study in Proceedings of the 
National Academy (US)8 describes experiments where humans emitted the aerosols 
generated by repeating a phrase for 25 seconds at a measured sound volume into a 
sheet of laser light which rendered the particles visible and photographable as a video  
and the images brightness related to size. This allowed measuring the time dependence 
of particle disappearance and room residence. Using a fall due to gravity of 30 cm, the 
researchers calculated a half-life of 8 minutes which meant that the particles were 
around for quite some time. The enclosure was not ventilated and there were minimal 
convection air currents. The aerosols were about 4 μm (micrometer) in size after 
evaporation reduced them from about 12 μm. They estimated that for an infected 
individual with respiratory tract fluids containing a viral load of 7 million per milliliter, loud 
speaking for 25 seconds generates 1,000 virus-containing aerosols that remain airborne 
for more than 8 minutes, and are available for inhalation by those nearby. It appears 
that wherever the magic 2-meters separation notion originated, in a closed room, there 
are grounds for reconsideration.  
 
There are also large differences in exhaled particle numbers depending on rapidity and 
depth of breathing as well as the impact of group vigorous activity. This is illustrated in a 
CDC research letter (May 2020) which examined a cluster of cases associated with 
fitness dance classes in S. Korea. The difference in aerosol generation between a 
Pilates class and a vigorous dance class was highly significant. There are also large 
differences depending on how violent the exhaling is. A recent study found that the 
airborne aerosol generation was lowest by cough, followed by speech and sneeze with 
the latter two dramatically more effective.9 However, there might be differences in viral 
load per aerosol from coughs ad speech.   
 
The aerosol imaging study clarifies a major issue of transmission in unventilated or 
poorly ventilated rooms, and the danger of group gatherings. If there is a breeze from 
windows, room air is rapidly and constantly diluted with fresh air which addresses the 
unexpected dangerous lifetime of aerosols in a closed, calm environment.  The 
research described appears to be the first study that helps answer the simple question, 
what is the evidence for the 6-ft spacing rule. If it is the belief that aerosols exhaled are 
large or heavy enough fall to where they are insignificant in less than 6 feet, a 
justification that has appeared on the internet, then the standard recommended 
separation may be insufficient. 
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CONCLUSION 
Inhaled aerosol born viruses should be the principal target prevention intervention and it 
is called the mask. 
 
 

THE COVID-19 FIVE STAR COUNTRIES AND THE LESSON 
OFFERED 

 
Over the past two months, it has become increasing clear that  in the context of 
controlling the spread of the Covid virus, among industrialized countries four stand out 
in sharp contrast when compared to what has happened in North America and the EU. 
The countries are Hong Kong, Taiwan, Japan and South Korea. The table below 
documents this observation. The data applies to May 26. Note these are population-
adjusted numbers for deaths and cases, and that D/C (deaths/confirmed cases) ignores 
that in the mortality calculation the undiagnosed cases were never confirmed.  
 
The cases and deaths per million population are so low in comparison with what has 
been seen in North America and the UK that there has been much interest in the 
explanation. If more EU countries had been included in the table, the picture would not 
have changed. Even comparison shown with Germany, an EU anomaly, leaves the 
picture unchanged. Commentary from individuals within these four countries reveals 
that approaches for control of spreading were somewhat different. 
 

Country Cases/1M Pop. Deaths/1M Pop. D/C, % 

Hong Kong 142 0.5 0.3 

Taiwan 19 0.3 1.5 

Japan 131 7 5.3 

South Korea 210 5 2.2 

    

United States 5180 303 5.7 

Canada 2281 174 7.6 

United Kingdom 3909 542 14 

Germany 2170 102 4.7 

 
Taiwan as a premier example of success in controlling spread as was discussed in the 
May IHN.  Taiwan started very early to act on the evidence pointing to a potential 
pandemic. The government took advantage of considerable experience with an earlier 
epidemic. When they instituted regulations, such as required quarantines, the fines for 
not obeying were very large, measured in thousands of US dollars. Also, very early they 
went into vastly increased mask production, even using military personnel as plant 
workers. Thus there was no crisis of mask shortages. Travel restrictions and control of 
who could enter the country were also started early and constantly updated. Everyone 
used masks. Thus they came through this pandemic with flying colors while not closing 
schools or businesses, thus avoiding what some consider the economic and health 
disaster associated with total lock down over months.  
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The actions taken by the four “outlier” countries were somewhat different. Lockdowns 
were not national, only localized and temporary. However, the one feature all had in 
common was the extensive use of masks. This is not surprising since wearing masks 
during normal daily activities is part of the common culture. It is almost a hallmark of 
Asian countries. Very early in the pandemic, South Korea recognized what was 
happening, they had experience with the MERS and SARS epidemics, and the general 
public rushed to get more masks, but causing only temporary shortages. This was in 
February. Justifications for masks frequently heard include avoiding airborne infectious 
agents, pollen, and keeping the face warm in winter. There are studies demonstrating 
the efficacy of masks in Japan for reducing flu infections. Highlighting masks should not 
be taken as suggesting that all that was needed was masks. However, it was the only 
simple common action and caused no hardship and as will be discussed, there is now 
considerable supporting evidence from studies of a high level of community protection 
from being infected as will be discussed. 
 
In sharp contrast, we are currently seeing a great debate on the question of the need to 
wear masks. As those who follow what goes on in the US, the debate has become 
highly politicized. There has also been a strong influence on the weak, even wishy-
washy response of infectious disease experts and organizations such as the World 
Health Organization and the US Centers for Disease Control. Initial discouragement up 
until mid-April followed by a startling flip-flop on such a fundamental question surely 
must have had some impact on the credibility of these organizations and faith in medical 
experts. In fact Americans were sort of eased into the new recommendation. We are 
now seeing President Trump’s high profile medical advisor for the pandemic and a 
highly respected expert on infectious diseases flip-flopping to the point of pleading with 
the American public to wear masks when going out where others will be encountered.  
 
Furthermore, discouraging masks was not for the lack of randomized controlled mask 
studies. In fact more exist than your editor realized when writing the May issue. Thus 
the statement that there was no evidence of efficacy was incorrect. A new review of the 
mask efficacy issue has just appeared in the journal Nursing Studies (C. R. Macintyre 
and A. A. Chughtai) in pre-proof form10. The review examined 19 randomized controlled 
trials (8 community, 6 in healthcare settings and 5 in infectious source control). The 
study outcomes allowed judging the protective efficacy of masks. The conclusions were: 
 

     Community mask use by well people for protection was in most studies found 

to be beneficial, particularly for COVID-19, where transmission may be from 

pre-symptomatic individuals. 

     Benefit was also found when masks were used to control sources of infection 

and this applies to community and as well as healthcare settings.  

     Trials with healthcare workers support the use of respirators (N95 masks) 

continuously during a shift, preventing healthcare worker infection and deaths 

from COVID-19 since aerosol formation in the hospital setting has been 

documented.  

     Depending on the design, cloth masks may not protect healthcare workers.  
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In the review, studies ranged from 2008 to 2015. Thus did the experts advising during 
the first two months of the pandemic not to wear masks read these studies? Saying that 
masks  did not work not only appeared to contradict what one sees in hospitals and 
dental offices, but is inferred from the many high profile complaints by healthcare 
workers regarding a serious shortage of masks (among other protective equipment). 
Even fraudsters and black market operators clued in early about masks.  
 
Note also that the review comments that cloth masks may not be effective. Cloth masks 
were recommended by the US CDC with little emphasis on adding a real filter. Use of 
four layers of paper towel in a pocket in a homemade cloth mask,  i.e. disposable and 
removable for washing the mask, was mentioned in the May IHN.  
 
The challenge is that few if any have the tools or knowledge to detect faulty masks or 
fake medical or N95 masks and they are out there.  One IHN reader, a hospital nurse, 
commented to your editor on a shipment of masks being distributed in the hospital 
(major Ontario) which were so defective that it was shocking.  
 
The review also examined the benefits of hand washing in the community setting, 
including comparison with masks. No benefit was found in 4 out of 5 randomized 
controlled studies done in the community setting. As readers know well, handwashing 
has been a pillar in the prevention protocol recommended by infectious disease experts 
and public health officials. Thus up until recently, masks were either downplayed or 
claimed to offer no benefit, while hand washing was one of the featured 
recommendations. Again, credibility is at serious risk. Handwashing is presumably 
prompted by the fear of virus spread via hands to mouth, nose, or eyes. This of course 
happens, but resultant infection appears sufficiently unlikely that it does not register in 
randomized controlled trials. Nevertheless, why gamble?  There does not appear to be 
any evidence of food containing the virus leading upon ingestion to an infection. Thus 
contaminated fingers touching finger food (fries, chips, candy, nuts, fruit, etc.) does not 
appear to be a problem. It may be that stomach acid which is at a fairly high 
concentration may inactivate the virus, but large numbers of people deliberately reduce 
the stomach acidity because of reflux discomfort without realizing the significant role the 
acid plays in digestion, signaling, and protection from invasion by undesirables.  
 
Another study has just appeared in BMJ Global Health as an “Author Accepted 
Manuscript” (Wang, Yu et al, May 28). The title is Reduction of Secondary Transmission 
of SARS-CoV-2 in Households by Face Mask Use, Disinfection and Social Distancing: a 
Cohort Study in Beijing, China. The researchers are from both China and the US. The 
study was based on the view that the mitigation of Covid-19 depends on dealing with 
the within family and close contacts to which the researchers attribute the majority of the 
epidemic growth. The results support the universal facemask use, not just in public 
spaces, but inside the household with members at risk of being infected. The results 
also provide guidance with risk reduction for families living with someone in quarantine 
or isolation, and families of health care workers who may face ongoing risk and 
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asymptomatic infection spreading.  The highest risk of transmission occurs prior to 
symptom onset. Social distancing also had merit.  
 
Can one purchase a mask equivalent to those widely used in the five star countries or 
like those used in studies? Seems doubtful. Looking up what was used in the studies 
discussed above will not help identify a product available now, and if identified, may be 
restricted to health care professionals.  Even fake N95 masks are out there. If masks 
are to facilitate safe reopening, effective ones would be needed in vast quantities. The 
study discussed last month suggested that it is possible for a homemade mask to 
perform well. However, it is probably not the simple homemade cloth masks many 
appear to be wearing. However, readily available masks made according to indicated 
specifications are readily available as are reliable filters for homemade masks. (See 
Amazon) 
 
The interned has considerable information, much of unknown validity, on homemade 
masks. Cloth plus filters are commonly suggested, and commercial filters designed to 
be inserted are available. Cautions include avoiding fiberglass and that there should be 
cloth on both sides of the filter material to avoid inhaling particles shed by the material. 
 
The number of layers is important but how many for a given filter material is unknown. 
Design should allow discarding filters order to wash mask. However, one needs to know 
if the specific insert filter really works for the size aerosols exhaled. The study discussed 
above found exhaled aerosols down to 4 microns after inflight evaporation.8 Filti makes 
a material claimed to be 95% effective in removing 0.3 micron particles which is 
available as disposable mask inserts from Amazon. The N95 specifications indicate 
efficacy (99%) for particle size down to 0.3 microns as do the HEPA requirements. Also 
the so-called PM2.5 filters and masks probably are also effective and are certainly 
readily available (Amazon). Note that specifications do not include aerosols, but this is 
probably not an issue. Thus both properly designed and filtered homemade masks and 
some commercial mask appear to be good solutions. 
 
CONCLUSION 
As government mandated restrictions are relaxed and countries move toward normal 
life, the experts are warning of a second wave that their models and intuition suggest 
may be worse than we have just been through. The four five-star countries discussed 
provide one approach that may in fact become an official recommendation: wear a 
mask when going out except for occasions where encountering more than a few people 
are not anticipated, e.g. walking around a neighborhood, and in the workplace. In 
addition, the magnitude of benefit that comes with the six-foot or two meter rule is not 
clear. The mask solves that problem. The study discussed in this issue suggests that in 
a closed room there are serious questions of efficacy of distancing.  Effective masks 
also solve this problem. 
 
If the industrialized countries of North America and the EU had adopted universal mask 
use by the public when the risk of a pandemic was just being perceived, it is possible 
that what has been unfolding during the last three months would have been vastly less 
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serious. Universal mask use might have allowed keeping factories and shops open. 
Recall that the five star countries did not have significant lockdown.  It can be justifiably 
argued that this would have been impossible because of the difficulty in starting or 
ramping up mask production. In the five-star countries this was not a problem.  

 
 

THE MODEL MAKERS 
 

Use of mathematical models is of course common in the physical sciences and 
engineering and economics. Even the statistical methods used in the analysis of clinical 
trials might be considered as using models. Models and their problems are now much 
more in the public eye due to the modeling of climate change. In economics and finance 
models are generally concerned with predicting future recessions, financial crises or 
trends in financial markets. Computers using models and perhaps AI sit in offices and 
play the stock markets. Systems being quantitatively modeled such as encountered in 
climate, pandemics and economics present very complex multivariable problems and 
models are critically dependent on the validity of the data used and the weighting of 
importance. Models extrapolate months or years or in the case of climate, many years. 
The fundamental limitation must always be borne in mind—GARBAGE IN, GARBAGE 
OUT.  Predicting the future has always been challenging to put it mildly. Believing an 
extrapolation has always been regarded as requiring great caution. 
 
In some countries what happened in terms of response in the early stages of the 
pandemic was dominated by the results of modelling by respected scientists which 
yielded doomsday scenarios the media found very appetizing. The Imperial College 
(UK) team predicted as the worst-case scenario, 2.2 million US deaths and about a half 
million in the UK. Politicians realized that they had to act and appear in control. The 
results are well known. Those making these decisions had no way of knowing the 
serious deficiencies in the input data and how many details essential to projections were 
not well established. For example, it is still not known what the real mortality rate is 
(deaths/total population cases). Thus the predictions of the models had to involve 
assumptions. It is not surprising that the actual numbers for deaths in late May were 
about 100,000 in the US and 37,000 in the UK. A mind boggling over estimation. The 
model makers warned of the uncertainties but there must have been a strong feeling 
that “we can’t take a chance.” Emergency hospitals were set up in large unused areas. 
Hospital ships arrived. There was great fear of overwhelming the hospitals with a few 
European examples well publicized. Some ships have now left; some temporary 
hospitals stand vacant or are being dismantled.  
  
Models continue to have significance influence. They are being used to help planning 
the return to normalcy by public health authorities and politicians. Thus there are strong 
disagreements, with the politicians under increasing pressure to restart the economy 
because the economic disaster is clear. Some models are probably causing public 
health officials to be hyper cautious.  
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