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There were many studies in the early days of the coronavirus dis-

study, involving more than 27,000 patients who visited emergency

ease 2019 (COVID-19) pandemic on determining risk factors re-

rooms at 155 institutions. They reported a significant association

lated to mortality from COVID-19, and obesity was one of them.

of both high BMI and composite metabolic syndrome with poor

Obesity has been reported as a risk factor for increased mortality

outcomes in severe acute respiratory syndrome coronavirus 2 (SARS-

rate of COVID-19 infection, along with increased hospital admis-

CoV-2)-positive patients. They reported that BMI ≥ 30 kg/m2 in-

sions, intensive care unit (ICU) care, airway intubation, and use of

creased odds of SARS-CoV-2 test positivity and BMI ≥ 40 kg/m2

ventilators. The relationship between obesity and poor outcomes in

was significantly associated with ICU care, intubation, and mortali-

1-5

COVID-19 has been consistently reported across diverse studies.

ty. Not only obesity but also metabolic syndrome was significantly

It is not yet clear why obesity is associated with a poor outcome

associated with the need for admission, ICU care, mortality, and

of COVID-19 infection. As is well known, obesity causes chronic

venous thromboembolism in SARS-CoV-2-positive patients. How-

inflammation and the secretion of various cytokines. Such a rela-

ever, the increase in mortality among obese patients was significantly

tively high level of cytokines can lead to more severe inflammation

related only to BMI above 40 kg/m2, and did not show a statistical-

in acute infections caused by COVID-19, with extreme consequenc-

ly significant increase in mortality from BMI above 30 to 40 kg/m2.

es such as a cytokine storm.6 In addition, obesity-induced rises in

Collins et al.9 also found that the length of COVID-19 hospitaliza-

blood sugar, blood pressure, and abnormal lipid metabolism are

tion is inversely related to BMI. These results could be explained

expressed in the form of metabolic syndrome, which is known to

partly by the obesity paradox. The obesity paradox is the theory

weaken the immune system. It is conceivable that these pro- inflam-

that the mortality rate in patients with chronic diseases including

matory and metabolic adverse effects of obesity will adversely affect

respiratory diseases can be lower in those with obesity.

COVID-19.

Since BMI is calculated by simply measuring the height and weight,

7

In a study by Thoppil et al., increased body mass index (BMI)

it has a disadvantage in that it does not reflect the degree of fat ac-

and metabolic syndrome have been associated with adverse out-

cumulation, particularly the degree of visceral fat, which causes met-

comes in COVID-19 infection. This study was a very large-scale

abolic abnormalities in obese patients. Although this study also
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showed that obesity was associated with poor outcomes for COV-

of obesity and SARS-CoV-2. Viruses 2021;13:2235.

ID-19 with only BMI above 40 kg/m , all patients with metabolic

3. Tartof SY, Qian L, Hong V, Wei R, Nadjafi RF, Fischer H,

syndrome showed poor outcomes. This adverse effect of obesity

et al. Obesity and mortality among patients diagnosed with

is related to metabolic abnormalities, such as metabolic syndrome,

COVID-19: results from an integrated health care organiza-

rather than BMI. Thus It may be unreasonable to conclude that

tion. Ann Intern Med 2020;173:773-81.

2

8

these results are due to the obesity paradox.

4. Petrakis D, Margină D, Tsarouhas K, Tekos F, Stan M, Niki-

Diagnostic criteria for obesity according to BMI differ by ethnic-

tovic D, et al. Obesity: a risk factor for increased COVID‑19

ity, so it is not sufficient to simply talk about the starting point of

prevalence, severity and lethality (Review). Mol Med Rep

increased mortality based on BMI. The reason for such different

2020;22:9-19.

criteria for diagnosing obesity according to BMI and ethnicity is
that the risk of metabolic disease is different depending on the de-

5. Li Z, Surampudi V, Heber D. The impact of obesity on SARSCoV-2 pandemic mortality risk. Nutrients 2021;13:3446.

gree of BMI. Just as Asians use a lower BMI as a diagnostic criteri-

6. Mathieu P, Lemieux I, Després JP. Obesity, inflammation, and

on for obesity, even at a lower BMI, the mortality rate may increase

cardiovascular risk. Clin Pharmacol Ther 2010;87:407-16.

depending on ethnicity. There are also ethnic differences in mor-

7. de Leeuw AJ, Oude Luttikhuis MA, Wellen AC, Müller C,

tality from COVID-19 infection. Thus ethnic differences related

Calkhoven CF. Obesity and its impact on COVID-19. J Mol

to obesity and mortality of COVID-19 should also be taken into

Med (Berl) 2021;99:899-915.

10
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account.

8. Thoppil JJ, Stewart LK, Pung L, Nordenholz KE, Camargo

In addition, the recently prevalent variants of the COVID-19

CA, Courtney DM, et al. Increased body mass index and

virus, especially the omicron variant, have a lower mortality rate or

metabolic syndrome are associated with poor outcomes in

conversion rate to severe disease compared to the previous virus

SARS-CoV-2-positive emergency department patients. J Obes

variants, specifically those that were prevalent at the time of the

Metab Syndr 2022;31:245-53.

previous study, especially the delta variant. Since more variants

9. Collins WJ, Chang AY, Weng Y, Dahlen A, O’Brien CG, Hom

are expected to appear in the future, it may be necessary to com-

J, et al. Association between obesity and length of COVID-19

pare the relationship between obesity and mortality according to

hospitalization: unexpected insights from the american heart

each virus variant.

association national COVID-19 registry. J Obes Metab Syndr
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