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Significant Correlations of SARS-CoV-2 Infection With
Prevalence of Overweight/Obesity and Mean Body
Mass Index in the SARS-CoV-2 Endemic Countries

Hidekatsu Yanai

To the Editor

A recent meta-analysis on the association between obesity and
severe coronavirus disease 2019 (COVID-19) showed that
COVID-19 patients with obesity were more severe and have
a worse outcome than those without obesity (odds ratio (OR),
2.31; 95% confidence interval (CI), 1.3 - 4.12) [1]. The meta-
analysis on the association between obesity and COVID-19
mortality demonstrated that body mass index (BMI) > 25 kg/
m? was significantly associated with COVID-19 mortality
(OR, 3.68;95% CI, 1.54 - 8.83; P<0.003) [2]. Further, another
meta-analysis showed that obesity was a significant risk factor
for intensive care unit admission (OR, 1.21; 95% CI, 1.002 -
1.46), as well as for invasive mechanical ventilation (OR, 2.05;
95% CI, 1.16 - 3.64) in COVID-19 [3].

Very recently, I reported the potential risk factors for se-
vere COVID-19 in obesity and the mechanisms for obesity-
mediated exacerbation of COVID-19 [4]. Briefly, angioten-
sin-converting enzyme (ACE) 2 is the cellular entry receptor
of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) [5]. Increased ACE2 expression in overweight patients
compared to those not overweight was observed [6], indicating
that SARS-CoV-2 is more likely to enter into the human body
in obese people as compared with non-obese people. Increased
secretion of interleukin-6 and tumor necrosis factor-alpha by
accumulated adipose tissue induces insulin resistance, and re-
sults in the development of endothelial dysfunction and coagu-
lopathy in obesity [7]. Elevation of inflammatory cytokines,
endothelial dysfunction and procoagulant state already exist in
obese people even before SARS-CoV-2 infection [4]. SARS-
CoV-2 infection may enhance elevation of inflammatory cy-
tokines which leads to cytokine storm, and induces endothelial
injury and thrombosis [4]. Further, the mechanical depression
of ventilation due to morbid obesity may be associated with
severity of COVID-19 [8].
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Recent meta-analyses suggest a significant association
between obesity and severe COVID-19 and the underlying
mechanisms have been elucidated, however, the association
between overweight/obesity and the susceptibility to SARS-
CoV-2 infection remains fully elucidated.

I studied the correlation of SARS-CoV-2 infection and
COVID-19 mortality with prevalence of overweight/obesity
and BMI in Top 50 SARS-CoV-2 endemic countries. The
number of SARS-CoV-2 infected patients and deaths due to
COVID-19 in each country was obtained by the report on Au-
gust 27, 2020, by Johns Hopkins Coronavirus Resource Cent-
er. The prevalence of overweight (BMI > 25 kg/m?) and obe-
sity (BMI > 30 kg/m?), and mean BMI were obtained by the
2016 report by the World Health Organization (WHO). The
Top 50 SARS-CoV-2 endemic countries include, in order from
the greatest number of SARS-CoV-2 infected patients, USA,
Brazil, India, Russia, South Africa, Peru, Mexico, Colombia,
Spain, Chile, Argentina, Iran, UK, Saudi Arabia, Bangladesh,
Pakistan, France, Italy, Turkey, Germany, Iraq, Philippines,
Indonesia, Canada, Qatar, Ukraine, Bolivia, Ecuador, Israel,
Kazakhstan, Egypt, Dominican Republic, Panama, Sweden,
China, Oman, Belgium, Kuwait, Romania, Belarus, Guatema-
la, Netherlands, UAE, Japan, Poland, Honduras, Singapore,
Portugal, Morocco and Nigeria. I analyzed the correlation of
the prevalence of overweight and obesity and mean BMI, with
the number of SARS-CoV-2 infected patients and deaths due
to COVID-19 per 100,000 people, by using the Spearman’s
correlation.

The prevalence of overweight was significantly and posi-
tively correlated with the number of SARS-CoV-2 infected
patients and deaths due to COVID-19 (Fig. 1). The prevalence
of obesity was significantly and positively correlated with the
number of SARS-CoV-2 infected patients (Fig. 2). Mean BMI
was significantly correlated with the number of SARS-CoV-2
infected patients and tended to be correlated with the number
of deaths due to COVID-19 (Fig. 3).

Although enhanced expression of ACE2 in obese people
may explain partly a significant association between obesity
and the susceptibility to SARS-CoV-2 infection, the under-
lying precise mechanisms remain unknown. Further studies
should be needed in the future.

In conclusion, my study showed a significant association
between overweight/obesity and the susceptibility to SARS-
CoV-2 infection by using the world-wide epidemiological data.
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Figure 1. The correlation of prevalence of overweight with SARS-CoV-2
infection and deaths by COVID-19. SARS-CoV-2: severe acute respira-
tory syndrome coronavirus 2; COVID: coronavirus disease 2019.
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Figure 2. The correlation of prevalence of obesity with SARS-CoV-2
infection and deaths by COVID-19. SARS-CoV-2: severe acute respira-
tory syndrome coronavirus 2; COVID: coronavirus disease 2019.
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Figure 3. The correlation of mean body mass index with SARS-CoV-2
infection and deaths by COVID-19. SARS-CoV-2: severe acute respira-
tory syndrome coronavirus 2; COVID: coronavirus disease 2019.
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