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& Obesity as a risk factor

for severe COVID-19

outcomes

BY EVELYN K. HENNEKAM

ince the COVID-19 pandem-
S ic exploded in Canada over a

year ago, perhaps the most vi-
tal question for Canadians looking
to gauge their personal health risk
is this: why do most COVID-19
patients experience relatively in-
nocuous symptoms like fatigue,
dry cough and fever while approx-
imately 10% of affected individu-
als develop severe conditions like
pneumonia and respiratory failure
that require hospitalization (1,2)?
What determines whether an indi-
vidual is likely to be infected by
the SARS-CoV-2 virus, and what
factors increase their risk of death
from the disease? Answering these
questions begins with an under-
standing of the virus that causes
COVID-19, which is classified as a
severe acute respiratory syndrome
coronavirus (2). Coronaviruses like
SARS-CoV-2 belong to a group of
viruses that are responsible for a
spectrum of upper-respiratory tract
infections, including some as mild
as the common cold (2). Howev-
er, there is little that is mild about
COVID-19; since the virus be-

gan spreading in Canada, 930,500
people have been infected and at
least 22,643 people have died (3).

Among those most severely affect-
ed are adults over 80 years of age;
this age demographic has by far the
highest proportion of both hospital-
izations and deaths (approximately
32.6% and 69.0%, respectively)
(4). The likelihood of a COVID-19
patient being admitted to the
ICU also increases dramatically
with age; adults in the 60-69 age
group are over 5 times more like-
ly to be admitted than adults half
that age (4). Unsurprisingly then,
a great number of global studies
have found age to be the greatest
risk factor for a severe COVID-19
outcome (2). While aging is un-
avoidable, an alarming number of
studies have found obesity, which
is preventable, to be a major risk
factor associated with the severity
of a patient’s COVID-19 symp-
toms (2). Obesity is the second
strongest, independent predictor
for COVID-19-related hospitaliza-
tion worldwide. A recent study of

383 patients found that obese in-
dividuals are 140% more likely to
develop severe pneumonia (2). In
addition, obese individuals of any
age are more likely to test positive
for SARS-CoV-2 than individuals
with a lower Body Mass Index (1).
This correlation is likely a direct
result of the fact that obese indi-
viduals have more adipose (or fat)
tissue and therefore more receptors
that facilitate SARS-CoV-2 infec-
tion than individuals of a healthy
weight (5). The internalization of
the SARS-CoV-2 virus happens
via the integral membrane pro-
tein angiotensin-converting en-
zyme 2 (ACE2), which is more
highly expressed in adipose tissue
than in other COVID-19-target-
ed tissues like the lungs and heart
(5,6,7,8,9). Thus, the excess fat
which characterizes obesity makes
obese individuals more likely to
be infected by COVID-19 (9).

Interestingly, high-fat diets are
thought to increase the expression
of ACE2 in adipose tissue (6). A
dietary study involving mice found
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that one week of consuming a 60%
fat diet significantly increased the
expression of ACE2 in adipose
tissue by nearly three-fold as com-
pared to mice fed a low-fat diet (6).
This robust difference was main-
tained over the extended study
period, during which time the ex-
pression of ACE2 in the heart did
not change (6). This data suggests
that individuals consuming high
fat diets are also more likely to be
infected by COVID-19 due to the
increased number of SARS-CoV-
2-receptors in their cells (9). Be-
yond increasing the chances of ini-
tial infection, the excess of highly
ACE2-expressing adipose tissue
in obese individuals is also likely
to serve as a reservoir for SARS-
CoV-2 viral particles during the
period when the patient is con-
tagious (1,5,9). In this respect,
COVID-19 is similar to the Influ-
enza A (IAV), HINI and Human
Immunodeficiency (HIV) viruses,
wherein()the latter are just two
have been found in the adipose tis-
sue of obese individuals and have
been demonstrated to shed the viral
particles causing person-to-person
transmission for 42% longer than
individuals of healthy weights (5).

Once infected, obese individuals
are also more vulnerable to severe
COVID-19 symptoms and death
due to the excess weight on their
lungs, which are then additional-
ly stressed by the SARS-CoV-2
virus (7). As a respiratory virus,
SARS-CoV-2 primarily attacks
the lungs, causing air sacs to fill
with fluid and airways to become
inflamed and narrowed (5,7,10).
As such, COVID-19 patients need
increased oxygen intake, which

many  hospital
staff achieve by
placing the pa-
tient in the prone
position (7,10).
Multiple obser-
vational studies
have suggested
that the prone po-
sition improves
oxygenation, or
the amount of
oxygen in the
lungs, as well
as the amount
of circularinng
oxygen in the blood by open-
ing parts of the lungs that would
otherwise be compressed by
the weight of the chest (11).

However, the benefits of the prone
position have been found to be
significantly challenged when car-
ing for COVID-19 patients suf-
fering from obesity (7,11). These
patients, therefore, carry a greater
respiratory burden that may have
lethal consequences (7). Unfor-
tunately, this correlation between
obesity and COVID-19-related
death is particularly high in the 20-
39-year age group, which also has
the highest rate of viral infection
in Canada (4,12). In fact, a cohort
study in Italy found a significant
inverse correlation between in-
creasing age and body mass index
(BMI); in other words, young-
er COVID-19 patients who are
obese are more likely to develop
severe symptoms and die than old-
er obese patients (1). Although the
precise reason for this correlation
is unclear, it is likely that the ef-
fect of obesity in older COVID-19
patients is eclipsed by the effect of

Obese individuals are more vulnerable to COVID-19
symptoms than others

tions that become more prevalentn
with age (7). Nevertheless, the fact
that obese 20-39-year-old adults
are at increased risk of death by
coronaviruses like SARS-CoV-2 is
extremely concerning, especially
given that 20-39-year-old Canadi-
ans account for nearly 35% of the
country’s total case count (4,12).

In light of this growing body
of knowledge, greater empha-
sis should be placed on inform-
ing younger Canadians about
the COVID-19-related dangers
of obesity. Increased social dis-
course surrounding improved pub-
lic health messaging on obesity
prevention and management in
Canada has the potential to posi-
tively propel knowledge transfer.
Internationally, similar initiatives
in Norway, Denmark and Japan
have worked to encourage and
improve healthy eating habits in
younger children (13). While these
measures would have direct pub-
lic health benefits, additional ini-
tiatives in Canada should also be
focused on supplementary training
for health care providers. Indeed,
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this was identified as the great-
est barrier to obesity treatment
by the World Obesity Federation
(14). At a workshop in 2018, the
National Academies of Sciences,
Engineering and Medicine iden-
tified “lack of knowledge and
awareness” as the second most
important barrier to obesity pre-
vention worldwide (14). There-
fore, by going beyond its current
measures of listing obesity as a
COVID-19 risk factor, Cana-
dian leaders and policy makers
in public health should con-
sider implementing the online
COVID-19 weight management
program Drop 5 Mission (15,16).

Direct advertising campaigns
that outline the health risks and

number of Canadians suffering
from obesity is set to increase to
approximately 8.54 million by
2023-2024, Canada needs to pre-
pare for the potential ancillary
health consequences of future
viral pandemics by addressing
obesity as another ongoing heath
crisis (18). After all, history has
set a grim precedent; obese in-
dividuals have a higher risk of
death from COVID-19, just as
they did during the 1918, 1957,
1968 and the 2009 Influenza
pandemics (1). As such, Cana-
dians should consider maintain-
ing a healthy weight as a means
of reducing their risk of death
from the next viral pandemic.

“Obesity is a modifiable risk factor of COVID-19
and one goal of public health bodies should be
to achieve a healthy weight at the population
level that might reduce adverse outcomes of

CoOVID-19.”

prevalence of obesity, as well
as those which provide specific
examples of what Canadians can
do to maintain a healthy lifestyle,
such as maintaining a Body Mass
Index of 18-25, eating more than
5 servings of fruits and vegeta-
bles per day and exercising for
30 minutes five times a week, are
tangible examples of what the
Canadian government can do to
increase knowledge and aware-
ness (17). By helping increase
social discourse around obesity
and COVID-19 risk in this way,
individuals and communities can
be better protected from adverse
ancillary health outcomes in fu-
ture pandemics. Indeed, as the
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