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Abstract

Introduction: Obesity has been declared a major risk factor for morbidity and mortality in COVID-19 patients. In
this rapid review, we provide an overview of recently-published papers with clinical and epidemiological
relevance on this topic.

Methods: As part of a weekly COVID-19 data mining meeting, we conducted a literature review regarding the
role of obesity in COVID-19 outcomes, particularly in young patients with COVID-19. We utilized the PubMed,
Upstate Medical University Health Sciences Library, Google Scholar, and LitCovid databases to identify the
articles.

Results: Our group identi\ed seven relevant publications (four retrospective case series and three reviews). 

Conclusion: Our group’s review of this topic illustrates that obesity is a common comorbidity in hospitalized
COVID-19 patients. Obesity is associated with an increased likelihood of intermittent mandatory ventilation
within the \rst 10 days of hospitalization and a higher risk of admission to acute or critical hospital care,
including in patients aged less than 60 years, with one study showing it to be a greater risk factor than
cardiovascular or pulmonary conditions for critical COVID-19 illness. There are some indications that
moderate-intensity exercise may be bene\cial for promoting a healthy immune system in patients with and
without obesity. Given these \ndings, hospitals should ensure their staff are prepared and their facilities are
adequately equipped to provide high-quality care to patients with obesity (PWO) hospitalized with COVID-19.
Family medicine and primary care physicians are encouraged to counsel their PWO about their increased risk
for morbidity and mortality during this pandemic.

Introduction
This literature review was conducted as part of a weekly COVID-19 data synthesis at SUNY Upstate Medical
University (UMU) that began on March 24, 2020. Our group addressed the topic of this manuscript, along with other
COVID-19-related questions during the week of April 27, 2020. We aimed to investigate whether obesity is an
independent risk factor for morbidity and mortality in patients with COVID-19. In the United States, the prevalence of
obesity (BMI>30) and severe obesity (BMI>40) in adults is 42.4% and 9.2%, respectively.  The Centers for Disease
Control and Prevention (CDC) has designated patients with a BMI≥40 as high risk for severe illness due to
COVID-19.  As social distancing measures are reduced, public health experts anticipate that COVID-19 illness and
death will increase.  By understanding the increased risks of COVID-19 for people with obesity (PWO), health care
providers can prepare to deliver the care that PWO will require if they contract the illness and require hospitalization.

Previous investigations into this topic include retrospective case series in areas with high rates of COVID-19 cases.
In this review, we aimed to compile relevant original research and reviews that would bene\t policy makers and
health care providers.
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Methods
During a meeting of our COVID-19 investigation group, we compiled information on whether younger adults with
obesity are at higher risk of developing severe symptoms or dying from COVID-19 versus their nonobese peers.
Papers were obtained by searching PubMed, the Upstate Medical University Health Sciences Library database,
Google Scholar, and the LitCovid database—a database developed by the National Institutes of Health that identi\es
35% more relevant articles than conventional keyword searches for entries on COVID-19 topics.

Results
We identi\ed seven publications in response to this question. At the time of our literature review on April 27, 2020,
most of the available literature on COVID-19 did not stratify outcomes in PWO by age. As a result the manuscripts
here also do not. Although there was limited data strati\ed speci\cally for young PWO, we were nonetheless able to
collect relevant information on PWO infected with SARS-CoV-2 in general, with some insights into how COVID-19
affects younger individuals.

A case series from Northwell Health of 4,170 sequentially hospitalized COVID-19 patients with BMI data found that
obesity (BMI≥30) was the second most common comorbidity in the cohort, and 19.0% of patients were morbidly
obese (BMI≥35).  These data provide a glimpse of the prevalence of obesity in hospitalized COVID-19 patients in the
United States.

Two retrospective data analyses from the New York University (NYU) health system used data from patients with
polymerase chain reaction (PCR)-con\rmed COVID-19. The \rst study included 3,615 sequential COVID-19-positive
patients who presented to the emergency department from March 4, 2020 to April 4, 2020.  PWO aged less than 60
years had signi\cantly higher odds of being admitted to acute and critical care compared to individuals under 60
with a BMI<30. For PWO aged less than  60 years with a BMI between 30-34, these odds were 2.0 (95% CI 1.6-2.6)
for those admitted to acute care, and 1.8 (95% CI 1.2-2.7) for those admitted to critical care. For PWO with BMI≥35
admitted to acute and critical care, these odds were 2.2 (95% CI 1.7-2.9) and 3.6 (95% CI 2.5-5.3), respectively. The
authors highlighted that obesity may be a risk factor in hospital admission and the need for critical care in patients
aged <60 years, especially in the United States.

The second study included all COVID-19 patients in the NYU system between March 1, 2020 and April 2, 2020, with
follow up through April 7, 2020.  Of 1,999 hospitalized patients, 39.8% were obese, compared to 14.5% of
nonhospitalized patients. Having a BMI >40 was one of the strongest predictors of hospitalization (OR 6.2, 95% CI,
4.2-9.3). Obesity was a signi\cant risk factor for critical illness, surpassing any cardiovascular or pulmonary disease
(BMI>30 adusted odds ration [AOR] 1.38, 95% CI 1.03-185, and BMI>40 AOR 1.73, 95% CI 1.03-2.9).

A retrospective study from Rhode Island included 103 consecutive adult patients hospitalized with COVID-19.  A
multivariate regression, which adjusted for age, gender, race, diabetes, heart disease, obesity, severe obesity, and
lung disease, found that severe obesity was the only risk factor signi\cantly associated with intensive care unit
admission (AOR 5.39, 95% CI 1.13, 25.64). Obese (BMI 30-34.9) and severely obese (BMI>35) individuals were
signi\cantly more likely to undergo intermittent mandatory ventilation (IMV) within 10 days of hospitalization (AOR
6.85, 95% CI 1.05, 44.82 and AOR 9.99, 95% CI 1.39, 71.69, respectively).

We included two reviews that looked at the possible bene\ts of aerobic exercise in preventing or mitigating the
effects of COVID-19.  Both reviews suggest that moderate exercise should be recommended to boost immune
system function during the COVID-19 pandemic. However, high intensity exercise may induce an inoammatory
response and suppress the immune system if the individual participates in prolonged bouts of intensive exercise.
This inoammatory response is thought to be caused by an increase in certain proteins, including serum amyloid A-4,
myeloperoxidase, and plasma protease C1 inhibitor that increase during the recovery phase after intense exercise.

Another review included in the literature search assessed mechanistic problems involved with PWO and COVID-19,
including the limited number of bariatric beds in hospitals; diqculty with adjusting and transporting patients in these
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beds; possibly compromised imaging due to machine weight limits; and diqculty with intubation in PWO.  The
authors also suggest that the chronic inoammation caused by obesity is similar to the increased inoammatory
response seen in COVID-19.

The results of this review, while brief, indicate that PWO who became infected with SARS-CoV-2 during the initial
wave of the pandemic in the Northeastern United States experienced worse outcomes compared to nonobese
individuals. Additionally, our review highlights the unique and signi\cant logistical and procedural barriers that PWO
and their physicians may confront when PWO with COVID-19 are admitted to the hospital. Our review of the literature
also suggests that moderate exercise may support immune system health, which in turn may decrease the risk of
patients developing severe symptoms if they become infected with COVID-19.

Conclusions

Our review illustrates that in addition to being a common comorbidity in hospitalized COVID-19 patients, obesity has
been associated with a higher risk of admission to acute or critical hospital care, including in patients younger than
60 years of age; higher rates of IMV within the \rst 10 days of hospitalization; and is a risk factor for critical illness
due to COVID-19.

Based on the \ndings of this review and CDC guidance that BMI≥40 is a risk factor for severe COVID-19 illness,
hospitals should strategize how to best utilize their expertise and supply chain to serve this patient population.
Clinicians should consider encouraging exercise to all patients interested in taking an active role in potentially
boosting their immune system. Policy makers should consider these \ndings when developing policies to reopen
their communities.

Patients in medically high-risk groups are currently being counseled to modify their daily routines to stay safe during
this pandemic. These data demonstrate that family medicine and primary care providers can play a key preventative
role in the response to this pandemic by counseling PWO in routine visits (including through telemedicine) about
their increased risk of COVID-19-related morbidity and mortality. Informing these patients that they are included in a
high-risk group may further encourage them to avoid situations and environments with high infection risk.

This review has a number of limitations. This was not a systematic review. It should be viewed as a brief overview of
relevant publications for clinicians and policy makers. Future research should include meta-analyses and
retrospective data analyses from more geographically diverse patient populations. Additionally, stratifying outcomes
by age among PWO would provide more insight into whether young PWO are an at-risk group in the COVID-19
pandemic.
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