
As countries gradually emerge from this phase of the COVID-19 pandem-
ic, we now face the equally uncharted territory of how to re-open our so-
cieties, in effect balancing risks – medical, social and economic – for the 
longer-term.

The quality of available data and modelling continues to be much-debated 
in Canada. Jane Philpott has been appointed by the Ontario government as 
an adviser charged with creating a new health data platform. The question 
is whether her mandate is broad enough to encompass the reality of such 
a large-scale disruption of society. And Theresa Tam, Canada’s Chief Pub-
lic Health Officer, recently warned of potential “explosive growth” in new 
cases based on the current models the federal government uses. 

In fact, the time has come to rethink the concept we call a “pandemic.” 
The COVID-19 pandemic, by virtue of its global scope and scale, has starkly 
revealed the limits of a time-tested medical epidemiologic model. It is too 
narrowly focused, contributing to missed opportunities at every step of the 
way. The global response has been framed from the perspective of a single 
disease, to the exclusion of all other medical causes of morbidity and mor-
tality. Beyond that, the model does not take into account the broader con-
sequences of the new disease and our response to it: economic, social and 
political. 
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The result is, as with the proverbial blind men and the elephant, we see the 
same lethal process with legitimately different eyes, and draw sharply dif-
ferent conclusions. Our responses are haphazard. It became apparent else-
where, gratefully less so in Canada, that trust in leadership erodes. Difficult, 
necessary judgments became politicized, the captive results of dogma and 
ideology and blatant self-interest. 

As a starting point we need to find some common language to reconcile com-
peting perspectives on responses to the crisis. That will enable us to take the 
lessons of this pandemic to shape a new understanding, one that is anticipa-
tory instead of being reactive. 

This has substantial implications for Canada, both domestically and from a 
global perspective. There already was reconsideration of just-in-time produc-
tion and global supply chains. COVID-19 has made it a front-page issue. There 
has always been an undercurrent of concern about the disadvantaged, the 
aged, and cultural and economic disparity. This Darwinian virus had made 
it explicit. We have endured muddled abstract discussions about what our 
economy will look like a few decades from now. Our public health response 
has made that an urgent consideration as it becomes clear that what might 
have been thought of as a transient wind-down is in many respects a pro-
found disruption.

COVID-19 also poses a serious challenge to the public perception of science. 
The constantly emerging data – some of quality, some less so, some contradic-
tory until an understanding emerges from the fog of discovery. This inconsis-
tency, inherent in scientific discovery, will play into the hands of ideologues 
and zealots who will say science is only opinion, no better than any other. We 
have to deal with that as well. 

I would like to frame this discussion by stepping back to understand all of this 
from the perspective of how we acquire knowledge and how to use it in the 
face of rapidly shifting ground and inevitable uncertainties. My line of reason-
ing starts with a consideration of what models are, then examines where the 
current model is likely to lead, and posits the greater promise of an evolved 
more all-encompassing way to think about this kind of public health crisis.

As a starting point we need to find some 

common language to reconcile competing 

perspectives on responses to the crisis.
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Understanding models
“All our science, measured against reality, is primitive and childlike – and yet 

it is the most precious thing we have.” – Albert Einstein 

Much of the controversy surrounding the COVID-19 pandemic centres around 
the models we use to predict what is likely to happen.

Models are mental constructs that help us understand things. They are the 
necessary oversimplification of reality that enables us to act. Underlying all 
of that is a fundamental realization. We build those models based on a tiny 
subset of all the information coming our way. For one thing we are limited 
by our ability to detect information. As applied to science, models largely dis-
miss what cannot be seen and measured. As Thomas Kuhn explained, models 
typically start simple and become more complex over time, ultimately to be 
replaced by other models with different conceptualizations which predict bet-
ter. One of the drivers of changes in models is new technology which allows 
us to see what previously could not be detected. The process isn’t smooth; it 
is often fraught with disagreement and controversy.

Beyond what we can detect and measure, our models include what we con-
sider to be relevant. The rest we ignore. As long as the model seems to de-
scribe what we are observing fairly accurately we are satisfied. However, the 
real test of a model is how well it predicts a future event. We attribute the ex-
tent it does not predict the future to something called “statistical error” which 
is a way of saying there were other factors we did not consider, which may be 
important. The larger the error, the less we understand; which is to say the 
poorer the model. At a certain point we replace one model with another that 
better explains and predicts what we observe.

There are many attributes of a model which can be misleading. Three are 
worth keeping in mind in the current crisis: 

• The first is very different things can at first scrutiny appear the same. 
We see a phenomenon and try to fit it into something we know. De-
ciding something is an entirely new phenomenon, not explicable by 
our existing model, is not always straightforward. Science is rife with 
stories of the debate around the emergence of a new model, some-
thing Kuhn called “paradigm shift.” In the early going with COVID-19, 
it was not clear that we were dealing with a new, highly contagious, 
SARS-like coronavirus. 

• Second, the new thing has distinguishing characteristics which make 
it different. In medicine, usually we first identify a new clinical entity 
or disease by its most dramatic manifestations. With COVID it was 
the sudden onset of severe respiratory symptoms that just weren’t 
quite typical of influenza or pneumonia. Gradually new elements are 
added to the model, further distinguishing it. In the present case the 
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distinction was made firm by the identification of a new causal agent. 
However, the detected presence of a disease is different from its clini-
cal impact. Some diseases, like SARS or MERS, have a very narrow 
pyramid of severity. There are few mild cases. Others like influenza 
have a broad range of severity.  In this context there should be little 
surprise about the emerging trend toward lower death rate estimates 
than were first expected. That is more the usual than the exceptional 
pattern of new disease recognition. However, a lower death rate af-
fecting many persons is still a large problem.

• Third is that a real thing can look very differently in different contexts 
and when viewed with different eyes. A physician in the Arctic will 
not think of episodic fevers, chills, aches, deteriorating neurological 
state and falling haemoglobin as malaria, unless in a recently returned 
traveller. And then only if the doctor is very sharp. Quite different 
in tropical Africa. This manifests in important ways that can have a 
huge impact on our appreciation of the disease and our approach to 
treatment. Where the presence of or concern about a disease is great, 
false attribution is a reality. Currently, there is a natural tendency to 
presume it’s COVID, especially if testing is either unavailable or un-
reliable. Moreover, we may attribute cause to COVID even if other 
co-morbidities may be more important contributors to morbidity and 
mortality.

The important idea to take from this discussion is that models are abstract 
extrapolations of reality that give us a structure for further understanding and 
response. They are not ultimate truth, and it is the very circumstances which 
demonstrate their limits that make possible new insights and correspondingly 
better models.

The pandemic model
Let’s return to the basic mental model of a pandemic. Epidemic is a term 
used to describe the appearance of new cases of a disease that appear in a 
population, at a rate which, over a given time, substantially exceeds what is 
“expected,” based on recent experience. We typically think of epidemics as 
infectious, although the term has come to be used more broadly, as in, for 
example, the “epidemic” of drug-related deaths in the US and elsewhere. Epi-
demics happen in every species. The difference between epidemics and pan-
demics is one of geography and scale. A pandemic is an epidemic that spreads 
around the world. Our concern about epidemics and pandemics is how many 
people get the infection, and how sick they become.

Epidemics are a consistent part of the intimately connected biology of the 
world. They have been reliably recorded going as far back as 430 BCE in Ath-
ens. They have decisively shaped human history. A new pattern of sickness 
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arises. Depending on how many people get it and how sick they become, it 
captures attention. The illness is characterized, and at the beginning there is 
a surge of cases. Then, over a period of time, the epidemic passes. 

All epidemics fade away with time. Some recur, in two or three waves before 
finally disappearing. Others become endemic, meaning cases continually oc-
cur, perhaps seasonally, perhaps in small clusters, a slow dribble that never 
completely disappears. 

Mitigating an epidemic requires having a robust model of how it works so that 
we can intervene effectively. The more the model can predict what happens 
the better. That requires having a comprehensive understanding of all the fac-
tors at play, and how they relate. Importantly, not all epidemics result from 
new diseases, a nuance that often plays a determinative role in our response.

Let’s unpack this. Over the past 200 years, we’ve built a relatively narrow 
model of an infectious epidemic. It has two parts, a causative infecting agent 
and a vulnerable human host.

What do we have to know about the vulnerable host?

1. Who gets it? Everyone or some subset? If some subset, how do we 
identify those at big risk, moderate risk or little risk?

2. What happens when they are exposed? What is the time course and 
natural history of the infection?

3. What are the mechanisms of sickness, the organs involved, and the 
biological processes engaged?

4. What are the biological tipping points that determine whether things 
get worse or better, and why?

5. What happens afterwards? Not every infection leads to immunity.

What do we have to know about the infecting agent?

1. What is it? Bacteria, fungi, parasites and virus, and other agents, 
cause infection in different ways.

2. What does it require to survive (or what kills it)? Botulism and an-
thrax can remain dormant in the soil for years. Viruses are much 
more fragile.

Mitigating an epidemic requires having 

a robust model of how it works so 

that we can intervene effectively. 
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3. How does it spread? Body fluids as in Ebola or HIV? Large droplets 
like influenza, and apparently COVID-19? Microscopic droplets, 
called aerosols, like measles?

4. How many infectious particles does it take to make you sick? It takes 
far fewer particles to give you hepatitis than HIV.

5. How do factors two, three, and four come together to determine 
how infectious the virus is? This leads to the much bandied R0, the 
higher the number the more infectious. Measles is at the top of the 
list at around 18. Influenza around three. Remember though, that it 
is a measure of who gets infected, not who gets sick.

Assuming you know the answers to all of these questions you can build a 
pretty accurate and predictive model of an infectious disease. This structure 
serves as the basis of epidemiology, which goes one step further. It studies 
disease outbreaks in their context. Epidemiology’s hallmark first success was 
solving a cholera outbreak in London in 1854 by meticulously documenting 
the pattern of the spread of the illness, and ultimately tracing it to a contami-
nated water pump on Broad Street. The pump was shut down, and the epi-
demic ended. The disease was not “treated,” nor was there immunization. Its 
context was understood and changed. It happened because John Snow, the 
hero of the story, expanded his vision beyond the clinical pattern of illness to 
the social and physical context of the outbreak. Epidemiologists explore the 
social and cultural drivers of illness in search of an often-preventive solution. 
That’s how we got rid of smallpox, and are very close with polio. That’s how 
we dealt with negligent water supply management at Walkerton, Ontario in 
2003. That’s how expert teams can parachute in and shut down outbreaks of 
Ebola. 

More often than we think, however, we don’t know the answers. If we’re 
lucky the unknowns work in our favour. A recent example is Zika. It’s an 
insect-borne viral disease that arose in Polynesia and later exploded in Brazil. 
It caused profound neurological damage and death to developing fetuses and 
spread like wildfire across the Caribbean and into the southern United States. 
Then, just as precipitously, it seems to have disappeared. We have hypoth-
eses, but no clear answers. We accept this with persistent disciplined curiosity 
and humility.

How does this help us with COVID-19, and where do we hit the limits of 
the model? With COVID we don’t have good answers to many if not most of 

With COVID we don’t have good answers to many if 
not most of those questions that drive our model. 
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those questions that drive our model. Change any parameter and the model 
can swing from tens of thousands (we’re already there) to millions of deaths, 
from a one-time surge to recurring endemicity. We do have a sense now that 
the natural history of this illness, from contact to death or recovery is less 
than six weeks. We know it spreads from person to person, it seems without 
an intermediate host or reservoir. So, we are forced to assume the worst, 
from an infectious disease perspective. That leads directly to an inescapable 
and unachievable truism. If it were possible to isolate every person on earth 
from one another for around two months COVID-19 would be gone. But, of 
course, we can’t.

That impossible biological truth is the starting point within the current pan-
demic model. It’s why we are doing what we are doing, keeping people apart 
while we come to understand all the parameters of this pandemic model. 
Given the limits of what models could tell us about the COVID-19 pandemic, 
it appeared we were left with few options, none ideal:

1. Exploit herd immunity. We learn who has had the disease and what is 
the nature of their immunity. The conventional wisdom is that when 
enough of the population is immune the disease will go away, or at 
most become an occasional or seasonal irritant. There are two ways 
to achieve that, both seriously considered. The first advocates allow-
ing this to happen naturally, by exposing those unlikely to suffer 
greatly, like measles parties of a generation ago. We can do that right 
now, provided we are certain who should not be exposed. However, 
that’s the part we don’t know well enough. Yes, seniors. But there is 
a steady stream of younger, previously healthy people who succumb. 
We have to understand that, before we allow nature to take its course. 
The strategy of gradual, closely monitored re-opening is based on a 
robust understanding of acquired immunity. That’s where antibody 
testing comes in. It has to be both sensitive and specific, meaning 
the test is an accurate measure of antibody levels. Moreover, we have 
to have confidence that those antibodies actually confer immunity. 
In addition, it may well be that some degree of genetic profiling will 
add accuracy to our predictions. If it turns out that the infrequent ex-
treme and lethal expressions of COVID-19 in younger people relate 
to an immunological quirk, knowing that will also make a difference.

2. We discover an intervention that cuts down the likelihood that once 
infected, the explosive respiratory (and perhaps multi-organ) col-
lapse takes place. This would be a medication that could be taken 
at home, had few adverse effects and was likely of short duration. It 
could be administered presumptively. If successful it would immedi-
ately lower death rates and relieve the pressure on the acute health 
care system. 

3. We find better ways of treating those who are really sick. As we 
come to better understand the pathophysiology, I suspect we will 
evolve a range of interventions. Success with option two, the early 
intervention drug, relieves the pressure on intensive care units. For 
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those who deteriorate despite the first intervention we may have to 
accept greater treatment risks. Of course, it remains possible that 
a drug identified in option two could obviate the need for option 
three. However, our emerging understanding suggests that the acute 
decompensation phenomenon may have causes so different from a 
direct viral effect that this option may be unlikely.

4. We prevent, with a vaccine. That presumes coronavirus biology is 
amenable to that. If it were purely a matter of pandemic rampage be-
cause we have no immunity, then this disease would not be concen-
trated in the elderly. Like the 1918 Spanish Flu it would affect all ages, 
particularly the young. But that’s not what’s happening. This may 
be as much about aberrant immunity as lack of immunity. Which is 
to say the odds are we will come up with a vaccine, but it may take 
longer, be less effective, and carry more risk than we would prefer 
to entertain.

These options require considerable knowledge of the disease, and aside from 
option one, a very cautious and gradual approach to lifting lockdowns, an 
approach that Canadian policy-makers have been taking so far. But is that 
enough? Is it the full consideration the challenge deserves? 

The current pandemic model works quite well when the epidemic is local, 
and the cause is understood. The less the cause is known, the more rapid the 
dissemination, and the larger the scale global, the more likely the model is 
bound to break down. 

There are three reasons:

• First, the current epidemic model is medical, and narrowly so. It fo-
cusses on a particular pathogen. It is blind to the effects that a singu-
lar focus on one pathogen has on other medical morbidity and mor-
tality. From that perspective alone, there is a real risk of major policy 
error. It is possible to do more harm than good. Delayed treatments 
for cancer and heart disease may cause deaths and worse outcomes. 
Despair from lockdown conditions and financial hardship may cause 
a spike in suicides. The next generation, more robust epidemic model 
will need to factor in all cause morbidity and mortality. 

• Second, the current model recognizes the existence of cultural and 
other “external” factors, but does not allow them to influence the 
model’s projections or guidance. They are not measured in a useable 
way. Specifically, as this pandemic is making clear, the current model 
does not take into account the broader economic and societal struc-
tures where the pandemic is taking place. The epidemic arises in a 
complex society, not a laboratory. As examples, what are the elements 
of economics, geography, living conditions, diet and nutrition, gover-
nance structure and culture which may be outcome determinants of 
more import than the strictly biological? The different responses and 
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experiences of Taiwan and the United States demonstrate the impor-
tance of these other determinants.

• Third, not all epidemics are infectious. They may result from toxic 
exposure, as in the lead poisoning of the water supply in Michigan, or 
behavioral, as with opioid dependency and death, or culture-driven 
as in the consequences of smoking. Broadening the epidemic model 
by bringing to bear its full multidisciplinary potential may help us 
mitigate more morbidity and mortality than that caused by infectious 
agents alone. It could be that such a comprehensive approach could 
even prevent as yet unknown infectious challenges. 

As a mental exercise, consider the following. One might re-interpret the data 
that as many as 75 percent of COVID-associated deaths in Canada take place 
in retirement homes. Yet the virus is widespread elsewhere. Might one not 
therefore posit that the deaths were due to overcrowding, lack of attention to 
other co-morbidities, and poor general hygiene? That’s much in keeping with 
the Broad Street cholera story of 150 years ago. The bugs were still around. 
They were separated from the hosts. It is likely that our narrow view of pos-
sible pandemic causation has limited our ability to respond.

Along similar lines, the model does not consider, let alone factor in even 
the direct health consequences of major economic disruption. If we use the 
World Health Organization definition of health as medical, social and soci-
etal well-being, it becomes apparent that in a pandemic of this newness and 
scale, the model fails badly. Because COVID-19 has become a global event, 
the knock-on effects of our interventions, based on the model, become too 
dire to ignore. They are too widespread, and there is no means to mitigate 
them by reallocating resources, or dispersion or other manoeuvres. 

It turns out that given a large enough event, classical epidemiological model-
ling does not, by itself, provide sufficient basis for policy. The mounting ten-
sion between public health professionals who want to maintain social distanc-
ing for as long as possible, and politicians and the market sector who want a 
return to economic stability and growth is a direct reflection of those limits. 

It turns out that given a large enough event, 

classical epidemiological modelling does not, 

by itself, provide sufficient basis for policy. 
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Hazards to the public perception of science
Science is not well understood by the general public. There is a mispercep-
tion that the observations of science reveal, in a linear fashion, absolute truth, 
and that the slow, progressive emergence of knowledge with disagreements, 
corrections, and reversals means that science has failed. And if science has 
“failed,” then the opinions which derive from it are no different than those of 
anyone else, however derived and with whatever overt or concealed motiva-
tion. For a worried public, or someone whose life is collapsing around them 
for economic, social or even medical reasons, the temptation to embrace the 
dogmatic certainty of hucksters is hard to resist. 

Put another way, the true scientist, who has some humility about what is 
known and what is not, is at a rhetorical disadvantage. And a political one as 
well. We have already heard irresponsible leaders claim that the early data 
predicting much higher mortality than is becoming apparent proves science 
has no value, while in the same breath claiming credit that their actions made 
all the difference. 

The narrow paradigm may contribute to this erosion of public confidence. Pa-
tients whose access to essential treatment is being delayed don’t feel included 
in the consideration. Their quality of life, if not their lives are being traded 
against the fear of the day. Including all cause morbidity and mortality in the 
model would help to address that. 

To a point the public will put up with wholesale changes to the way they edu-
cate their children, conduct their business, travel about and live their lives. If 
something bad happens to someone close to you, fear may reinforce behav-
iour. But what if the risk remains somewhat abstract? What happens when it 
turns out the death rate is a fraction of that initially feared? Will science take 
a serious blow in the public perception?  

There are at least three cultures which see things in different ways. Scientists 
who live in a world of emerging knowledge, uncertainty and debate, and fo-
cus on the pathogen. Economists who focus on parameters of economic per-
formance, income distribution and monetary policy as it affects people’s lives. 
Politicians who see it quite differently, considering jobs, cultural agendas, 
political ideologies, and getting re-elected. Politicians rarely communicate in 
nuance. A more comprehensive and representative epidemic model will make 
the public communication more transparent and less polarizing, though per-
haps no less difficult.
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The benefits of a new pandemic model
I’m hopeful that for all its apparent shortcomings, the global initial response 
to this viral outbreak will be seen as largely successful. However, that’s not to 
say a more comprehensive model would not have already opened different 
response options.

I’m making a plea for a next generation epidemic model that goes beyond our 
current model (as described on pages 5-6) to include:

1. Measures of all cause morbidity and mortality;

2. Measurable parameters of culture, geography and physical structure;

3. Measures of economic impact; and

4. A lexicon of common language.

If we are to establish a paradigm with global application it will have to be 
based on a common understanding of key measurable elements, such as di-
agnostic criteria, incidence, case and mortality attribution from the classical 
medical perspective, and similar consistent measures of other attributes such 
as social density, economic conditions, even cultural attributes. 

An effective paradigm also requires transparency from the earliest consider-
ation of an event. One is left to wonder, in the current circumstance, if an 
internationally accepted standard of reporting had been in place, and those 
measures broadcast sooner, would we have been in a better position, if not to 
abort COVID’s dissemination, then to better target the non-medical interven-
tion that took place?

This will not be easy. The language and measures of each discipline are dif-
ferent, even contradictory. Political and cultural impediments to transparency 
are difficult to navigate. But it can be done. 

As an example, it was long considered that quality of life could not be consid-
ered in assessing cancer treatment because it could not be measured. It took 
a while, but this author was able to develop the metrics to the point where 
quality of life is an accepted and considered essential marker of the efficacy of 
cancer therapy. In fact, it is now considered “hard data,” along with response 
rates and survival. Already the Bank of England has set up an expert group, 
led by Arthur Turrell with a specific remit to develop metrics which bring both 
economic and classical epidemic considerations to a common table.
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Trigger criteria
The decision to initiate a global lockdown, local variants notwithstanding, 
was based on a medical model. Inherent in that model were its established 
strengths, including what we have learned from past very different epidemics, 
and knowledge about what we need to measure accurately and reliably. 

Also inherent were its shortcomings, in particular its critical dependency on 
numbers whose accuracy and reliability were unavoidably very imprecise and 
unstable. A more comprehensive model will allow us to define “trigger cri-
teria” to guide the difficult decisions about when, where and how to initiate 
consequential interventions such as travel bans, quarantines, or lockdowns 
with their huge social and economic consequences.

It will provide additional avenues for epidemic response. A broader concept 
will also allow the model to be effectively applied to other epidemics such as 
opioid-related deaths, or environmental and occupational hazards. 

Perhaps most pointed, it will make explicit what is the implicit underpinning 
of any epidemic response: the balancing of lives and cost. In this current 
pandemic, unless we come up with a medical intervention that eliminates the 
morbidity and mortality of COVID-19, any efforts to relieve the restrictions on 
physical distancing will be assessed on a real, not theoretical lives lost basis. 
The narrow focus of the current model may seriously distort the broader real-
ity. Nonetheless, the premise of opening the economy, absent interventions 
that medically mitigate the disease, is that we open, see if people start getting 
sick and dying, and if necessary, shut down again. Those have long been pub-
lic policy realities. COVID-19 now makes them explicit, and sets the stage for 
a broader, more reality-based understanding. 

These trigger criteria must be based on globally accepted measures, coupled 
with standardized, timely and transparent reporting. Globally accepted trig-
ger criteria will, like advanced weather forecasting, allow more calibrated and 
situation specific interventions. 

Canada, as a global middle power, is well positioned to lead such a criti-
cal and complex effort. We were able to establish the concept of modern 
international peacekeeping because we had a respected military history and 

These trigger criteria must be based on 

globally accepted measures, coupled with 

standardized, timely and transparent reporting. 
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expertise, and we were seen as an even, steady hand without hegemonistic as-
pirations. In the challenge, we bring great scientific expertise, and a Canadian 
cross-cultural awareness that will make bridging those difference and finding 
common language possible.

More comprehensive response capability
The response to the current pandemic has been medical. We understood con-
ceptually that the physical distancing would have a social and economic cost. 
We had only the vaguest estimates of how that would manifest. Assuming the 
worst, based on early medical data of inconsistent and perhaps not transpar-
ent quality, we adopted a maximum response. I believe that was the right 
thing to do given what we knew and the capabilities at hand. 

Understanding the broader, non-medical contributors to a pandemic may 
help in the short-term. Even more important, the more holistic understand-
ing suggests significant prevention opportunities. Again, using the current 
pandemic as an example, high population density, as distinct from economic 
and educational status, is associated with higher risk. The experiences of Wu-
han, London, Northern Italy and elsewhere make that clear. How do we take 
that into account given the modern urban direction of encouraging increased 
density on environmental grounds? Do we reconsider zoning and building 
standards, such as air handling, water services, elevators and egress?

Increased resilience
Much of the reporting about this pandemic has been about lack of supply: 
not enough masks, ventilators, swabs and test kits. That misses the point. It is 
not possible to predict with certainty the characteristics of an epidemic. Face 
masks would not have helped in the Walkerton epidemic. For the next pan-
demic we may not need respirators, maybe not even hospital beds.  Prepared-
ness is about resilience, the ability to observe with an open mind and adapt. 
Will we have expert voices at the table whose range of experience extends be-
yond medicine, who can recognize vulnerabilities and posit solutions. Will we 
be able to shift our priorities and refocus our energies in new, unanticipated 
directions? Or are we to be shackled to always fighting the last war? The more 
incisive our frame for thinking, the more likely we will respond with alacrity.  

The need for resilience also offers economic possibilities. For example, Cana-
da could build on our great strength in medical basic science to better realize 
the global economic and soft power political potential of being a trusted re-
sponder and supplier of research expertise, essential medicines and devices, 
distance technologies and even direct medical care. 
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The long noted but ignored narrow and vulnerable supply chains for essen-
tial substrates for medicines has suddenly become an active consideration. 
Upwards of 90 percent of the essential base of penicillin class antibiotics, and 
even greater proportion of the foundation material for all steroid medica-
tion come from one source. Could we become a trusted supplier of essential 
drugs and pharmaceutical capacity. That is a national policy decision, because 
on narrowly corporate grounds it is likely not tenable. But then again, neither 
is a standing army. 

There are other possibilities, particularly those that could build on current 
innate strengths of the Canadian economy. One immediately thinks of our 
ability to utilize distance technologies, large databases, and advanced infor-
mation technologies. Recall that a small Toronto company, BlueDot gave first 
warning of the emerging COVID danger, well ahead of anybody else. 

These are only examples. An incisive modern epidemic model will guide us 
to a better sense of the capabilities and resources we need to develop and 
stockpile. Common language and purpose will also make it easier to justify to 
our electorate the investments and interventions needed. 

COVID-19 has more Darwinian characteristics than most other pandemics. It 
targets mostly those we already know to be vulnerable: the aged, the infirm 
and those who are economically and socially marginalized. Someone has ob-
served that it is like a forest fire that clears out the dead wood and allows new 
trees to germinate. But we have spent decades building societies which are 
not built on survival of the fittest. Instead, the sanctity of the person has domi-
nant societal value. We accept an element of competition to drive innovation 
and economic growth, but even there most civilized communities provide a 
safety net for the creatively destroyed. With remarkable acuity COVID-19 has 
shone a light on where our actions have fallen short of our words. 

Conclusion
This is a medical public health crisis for which we have largely shut down 
large parts of the world economy. Yes, we can hope to learn things about how 
to use distance technologies, make redundant supply chains and find another 
balance point for international trade and fiscal efficiency. But at the end of 
the day it comes down to trading dollars for lives. Thinking about pandemics 
as principally biological phenomena outside their broader context may have 
made it all worse. That may be the most profound realization.

As we have also seen, the legitimacy of science is at stake in this pandemic. 
At a political moment when liberal globalist values are under attack for many 
reasons, the scientific basis of progress in much of the is under attack. If sci-
ence can be discredited, then the most robust bulwark against reversion of 
human progress will be weakened. 
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The pandemic model and COVID-19 is the stalking horse for the attack. There 
is a nascent public perception that science is too narrow, too arrogant, too 
stuck in its perspective to be trusted to get us through. In my view, that is a 
profound and dangerous misapprehension, but the constant and unilateral 
focus on the classical pandemic model leaves us vulnerable. 

Epidemics and pandemics are nature’s way of exposing the gaps in our soci-
etal structure. There will be more, and they could be more lethal. What CO-
VID-19 is telling us is that our excellent infectious disease medical model only 
takes us so far. Acknowledge that limitation. Build a better understanding that 
more fully encompasses human behaviour, economics and societal structure. 
Use the discipline of science to build and test the new models. Lest one think 
a single all-encompassing model will provide a formulaic solution to every 
pandemic, just recall the certainty with which we have embraced such models 
in the past. What will come of such an effort is a better approximation, and 
much more important a more comprehensive approach to pandemics from 
their earliest moments. That must be our answer.

Ole Peter Otterson, the distinguished physician neuroscientist and Rector of 
The Karolinska Institute in Stockholm, recently commented that it is the hu-
mility of science that offers the light at the end of the tunnel. Science provides 
us with moments of monumental rethinking, when we realize that as good as 
we’ve been, it is not good enough. That is the humbling continuous rigorous 
pursuit of knowledge. It is what will lead us out of our current difficulties.
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