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Coronavirus disease 2019 (COVID-19), caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has
infected 38 million individuals and claimed at least 1 million
lives across the globe since it originated in Wuhan, China, in
December 2019 (1). While SARS-CoV-2 is highly contagious
and lethal, with a case fatality rate of 2.8% based on confirmed
cases and deaths to date, different countries have reported
varying degree of mortality. We investigated whether such
difference in mortality may be explained by obesity, a quiet
pandemic that has been striking the globe in the last few
decades.

Early studies have identified that obese patients were
more likely to test positive for COVID-19 (2). Furthermore,
obese patients had a 3.4-fold odds of developing severe
COVID-19 compared with normal-weight patients (3). Elderly
individuals are most susceptible to COVID-19, but increased
risk of intensive care unit admission has been reported in
younger patients who are obese (4). Here, by integrating
BMI data from the WHO 2016 report (5) and COVID-19
data from worldometers.info (1), we show that the prevalence
of overweight [BMI (kg/m2) ≥25] population per country is
significantly associated with the number of deaths per million
population on a global scale (adjusted R2: 0.20; P < 0.0001),
in which countries with a larger proportion of overweight
individuals have a greater number of deaths from COVID-19
(Figure 1). When the association was analyzed by continent,
it was statistically significant in North/Central America and
Asia/Oceania and showed a trend in other continents.

Differences in health care infrastructures, population den-
sities, practice of social distancing, and mask-wearing may
explain a significant portion of mortality differences across
countries; however, our data suggest that overweight, which is a
modifiable host factor, may contribute to COVID-19 mortality
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at a global level. For example, Japan, in which 27.2% of its
population has a BMI ≥25, only reports 13 deaths/1 million
despite its high population density and highest proportion
of elderly individuals. In contrast, the United Kingdom, with
63.4% being overweight, saw a death rate of 639/1 million. It is
noteworthy that the youngest patient who died due to COVID-
19 in Japan was a sumo wrestler who was 28 years old.

The presence of extra adipose tissue is known to increase
the production of proinflammatory cytokines, such as IL-6,
in which its pharmacological blockade has demonstrated
promising results in treating severe cases of COVID-19 (6).
Obesity also increases the risk of developing type 2 diabetes
and hypertension, which, in turn, upregulate the expression of
angiotensin-converting enzyme 2 (ACE-2) protein that SARS-
CoV-2 uses as a binding protein for cellular entry (7). SARS-
CoV-2 may gain entry to the pancreas and metabolic organs
such as adipose tissue, liver, and small intestine via the ACE-
2 receptor, which may lead to the observed marked insulin
resistance in COVID-19 (8). Furthermore, obesity diminishes
forced vital capacity, increases the risk of thromboembolism,
and is associated with the development of pulmonary hyper-
tension (9). All may increase an individual’s susceptibility of
developing severe viral pneumonia and death from COVID-
19. The mechanism of overweight/obesity leading to increased
mortality is likely multifactorial and does not account for all
the difference in the large variation in deaths seen worldwide,
in which differences in social distancing and mask wearing also
contribute significantly. The lockdown to mitigate the spread of
COVID-19 is known to already have led to quarantine weight
gain during the first wave of the COVID-19 pandemic (10), so it
is expected that we will see worsening of the obesity pandemic
in the near future, which might even have a negative impact
during the second and third waves of the COVID-19 pandemic.

The COVID-19 pandemic will eventually pass, but urgent
actions to mitigate the spread of the global obesity epidemic
are warranted. Countries and policy makers should come up
with strategies to combat obesity, promote a healthy diet, and
increase physical activity, as these interventions may reduce the
tragedy of not only the next viral pandemic but also of the
subsequent waves of the present pandemic.
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R2: 0.20, P > 0.0001

FIGURE 1 Proportion of overweight population and risk of death due to COVID-19 among 176 countries. COVID-19 data from worldometers.info
(1) was obtained on 16 October 2020 and BMI data were obtained from the WHO 2016 report (5) for 176 countries. The proportion of overweight
[BMI (kg/m2) ≥25] population among countries strongly correlated with the number of deaths per 1 million population (adjusted R2: 0.20; P
< 0.0001). COVID-19, coronavirus disease 2019.
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