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Obesity and COVID-19: the “mortal 
marriage” for adults?
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ABSTRACT
Objective: The study aimed to conduct a systematic review to investigate association between obesity and 
increased COVID-19 mortality. Methods: A systematic review was performed using the PubMed, BIREME, 
and LILACS databases with DeCS/MeSH descriptors, including studies related to obesity and COVID-19 
mortality. The search was conducted in English, Portuguese, and Spanish from December 2019 to September 
2020. Results: Five studies met the inclusion criteria, and two studies showed no significant association (p 
> 0.05) for body mass index (BMI) ≥ 30 and ≥ 40. In adults, the increased mortality rate associated with 
obesity was significant in two studies with BMI > 30 (p = 0.0046) and ≥ 35 (p = 0.030). These findings cor-
roborate mortality data for BMI ≥ 40 (p = 0.02) and higher intensive care unit admission rates for BMI ≥ 35 
(p < 0.0001) and between 30 and 34 (p = 0.006). Conclusion: A correlation between obesity and increased 
COVID-19 mortality was observed, emphasizing the importance of appropriate treatment of obesity to pre-
vent severe forms of COVID-19.
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RESUMO
Objetivo: Realização de uma revisão sistemática que aborda a associação entre o aumento da mortalidade 
por COVID-19 relacionada à obesidade. Métodos: Foi desenvolvida uma revisão sistemática a partir das ba-
ses de dados PubMed, BIREME e LILACS, via descritores DeCS/MeSH, incluindo estudos que abordassem 
a temática mortalidade por COVID-19 relacionada à obesidade. Os idiomas utilizados foram inglês, portu-
guês e espanhol. O levantamento bibliográfico foi realizado no período entre dezembro de 2019 e setembro 
de 2020. Resultados: Do total de artigos selecionados, 5 atenderam aos critérios de inclusão, porém, dentre 
eles, 2 não apresentaram significância (p > 0,05), sendo um para IMC ≥ 30 e o outro para IMC ≥ 40. Em 
populações de adultos, a relação de incremento da mortalidade associado ou não à obesidade teve signifi-
cância em 2 estudos direto para IMC > 30 (p = 0,0046) e IMC ≥ 35 (p = 0,030), corroborados por dados de 
mortalidade para IMC ≥ 40 (p = 0,02) e maior admissão na UTI com IMC ≥ 35 (p < 0,0001) e IMC 30–34 
(p = 0,006). Conclusão: Definiu-se que há uma correlação entre obesidade e o aumento da mortalidade na 
infecção por COVID-19, reforçando a relevância do adequado tratamento dessa doença crônica na prevenção 
de formas graves de COVID-19.
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INTRODUCTION
The first confirmed case of SARS-CoV-2, the 

virus responsible for COVID-19, was reported to the 
World Health Organization on December 31, 2019, 
by Chinese authorities in Wuhan, Hubei, China. Less 
than four months later, on March 12, 2020, the Wor-
ld Health Organization declared a global pandemic1. 

Experts identified the clinical syndrome, 
which presented as a respiratory illness with high 
transmissibility, pathogenicity, morbidity, and mor-
tality2,3. COVID-19 leads to respiratory infection 
characterized by symptoms ranging from mild to se-
vere, such as dry cough, fever, and dyspnea, within 
14 days after exposure1. Studies identified comor-
bidities associated with worse outcomes, including 
diabetes, hypertension, cardiovascular diseases, 
chronic obstructive pulmonary disease, malignancy, 
and chronic liver disease2,3. 

Obesity has been identified as a risk factor 
for increased severity of viral infections. During the 
2009 H1N1 outbreak, studies reported that patien-
ts with obesity needed more mechanical ventilation 
and exhibited higher mortality rates. This dispro-
portionate impact of viral illness on patients with 
obesity suggests a potential risk factor that requires 
further investigation in the context of the COVID-19 
pandemic4,5.

METHODS
This systematic review was conducted using 

the databases Latin American and Caribbean Litera-
ture in Health Sciences (LILACS), the US National 
Library of Medicine/National Institutes of Health 
(PubMed), and the Virtual Health Library (BVS-

BIREME) via Health Sciences Descriptors (DeCS) 
and Medical Subject Headings (MeSH). The search 
covered publications from December 2019 to Sep-
tember 2020. The descriptors used were obesity, 
COVID-19, mortality, and hospitalization.

Studies that examined the association be-
tween COVID-19 mortality and obesity were inclu-
ded. The search was conducted in English, Portu-
guese, and Spanish. The filter “young adult: 19 - 24” 
was applied, although studies with a higher mean 
age were not excluded. Studies on COVID-19 mor-
tality with other conditions unrelated to obesity were 
excluded.

The selection of studies occurred in three sta-
ges. First, titles were screened based on the combi-
nation of descriptors. Studies that did not meet the 
eligibility criteria were excluded, along with those 
with ambiguous or unclear titles. Second, the abs-
tracts were reviewed, and those that not meet the 
eligibility criteria were excluded. Third, full texts of 
remaining studies were evaluated, along with addi-
tional studies intentionally included for concept de-
finition.

Ten studies were found in the PubMed da-
tabase. Of these, two were excluded based on their 
titles, eight abstracts were read, and five were discar-
ded, remaining three studies. In the BVS-BIREME 
database, five studies were identified that overlapped 
with the PubMed results. The LILACS database did 
not show studies using the descriptors. Therefore, no 
studies from this source were included in the study. 
After, two additional studies from PubMed were in-
tentionally included and the final sample consisted 
of five studies.

Figure 1. Flowchart of the process of study selections.

Excluded after title and 
abstract evaluation 12.

Search results: PubMed, 10, 
BVS-BIREME, 5, LILACS, 0

Articles retrieved for 
detailed evaluation: 3

Included in the review: 3 retrospective 
articles, 1 prospective article, 1 

demographic analysis article. Total: 5.

Intentionally included by the authors 
for concept definition: Articles:2.
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RESULTS
The main findings from the five selected stu-

dies are presented in Table 1. Steinberg et al. (2020)4 
analyzed mortality in patients aged 18 and 45 years 
who tested positive for SARS-CoV-2 via real-time 
reverse transcription polymerase chain reaction (RT
-PCR) using nasopharyngeal swab.

 This retrospective cohort study was conduc-
ted at a high-volume academic medical center in an 
urban area and an affiliated suburban community 
hospital. Each results chart was reviewed by at least 
two investigators and three principal investigators to 
ensure consensus. Although none of the principal in-
vestigators were blinded to the study hypothesis, all 
variables of interest and goals were clearly defined 
to minimize interpretive ambiguity. The study inclu-
ded 210 patient charts with demographic data [age, 
sex, body mass index (BMI)] and three primary ou-
tcomes: in-hospital mortality, invasive mechanical 
ventilation requirement, and hospital admission4.

Patients who died had a mean BMI of 37.97 
(± 7.27) compared with 29.75 (± 6.21) of survivors. 
In-hospital mortality was significantly associated 
with a BMI higher than 30 (p = 0.0046), suggesting 
that obesity is an independent risk factor for poor 
outcomes in young patients with COVID-194.

Cummings et al. (2020)6 performed a pros-
pective observational cohort study in two Presbyte-
rian hospitals in New York affiliated with Colum-
bia University Irving Medical Center in northern 
Manhattan. Patients aged above 18 years, admitted 
between March 2 and April 1, 2020, with labora-
tory-confirmed COVID-19 and presenting severe 
acute hypoxemic respiratory failure were included. 
RT-PCR confirmed SARS-CoV-2 infection on na-
sopharyngeal or oropharyngeal swabs tested by the 
New York State Department of Health between Mar-
ch 2 and March 10, 20206.

Among the 1,150 patients who were hospita-
lized, 257 (22%) were critically ill. The mean period 
of observation after hospital admission was 19 days. 
The mean age was 62 years, and 119 (46%) of the 
critically ill patients had obesity (BMI ≥ 30). The 
study concluded that severe obesity (BMI ≥ 40) was 
not a independent risk factor for mortality6.

The Shah et al. (2020)7 study was conducted 
at Phoebe Putney Health System, the largest com-
munity healthcare system in southwest Georgia, 
which serves over 500,000 people. Patients with 

COVID-19, confirmed via nasopharyngeal swab and 
RT-PCR, were hospitalized from May 2 to May 6, 
2020. The mean age was 63 years, with 58.2% wo-
men and 66.5% had obesity7.

Morbid obesity (BMI ≥ 40) was present 
in 25.6% of patients. Of the total 522 patients, 92 
(17.6%) died and 430 (82.4%) were discharged. 
Obesity with a BMI between 30 and 40 was not 
significant (p = 0.21), and morbid obesity was sig-
nificantly associated with in-hospital mortality (p = 
0.02), being considered an independent predictor7.

Lighter et al. (2020)8 retrospectively analy-
zed BMI by age in symptomatic patients with CO-
VID-19 at a large academic hospital system in New 
York City, with positive diagnoses confirmed by 
PCR, between March 3 and April 4, 2020. Critical 
care was defined based on intensive care admission 
or documentation of invasive ventilation in electro-
nic medical records8. Among the 3,615 patients who 
tested positive, 775 (21%) had a BMI between 30 
and 34, while 595 (16%) had a BMI of 35 or hi-
gher. In total, 1,853 (51%) were discharged from the 
emergency department, 1,331 (37%) were hospitali-
zed for acute care, and 431 (12%) were directly ad-
mitted or transferred to intensive care8.

 Patients aged under 60 years and with a BMI 
between 30 and 34 had twofold  increase in requiring 
acute care (p < 0.0001) and 1.8-fold  in needing in-
tensive care (p = 0.006) compared with patients with 
a BMI under 30. Similarly, patients younger than 60 
years and with BMI of 35 or higher had 2.2- (p < 
0.0001) and 3.6- (p < 0.0001) fold increased risk of 
admission to acute and intensive care, respectively. 
The study suggested that patients with obesity and 
aged under 60 represent a new epidemiological risk 
factor contributing to increased morbidity rates in 
the United States8.

The retrospective cohort study of Palaiodi-
mos et al. (2020)9 was conducted at the Montefiore 
Medical Center, an academic tertiary hospital in the 
Bronx, New York. The first 200 patients with labo-
ratory-confirmed COVID-19 who were admitted to 
inpatient medical service or intensive care unit were 
included and followed for three weeks after admis-
sion. Admissions ranged from March 9 to March 22, 
2020, with follow-up ending on April 12, 20209.

Patients were divided into three groups based 
on the most recent BMI recorded before or during 
admission: BMI < 25, 25 ≤ BMI ≤ 34, and BMI ≥ 35. 
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Severe obesity was defined as a BMI of 35 or higher. 
A logistic regression model was used to assess base-
line variables associated with in-hospital mortality, 
intubation, and oxygen requirement. The BMI range 
of 25 to 34 was a reference for dichotomous com-
parisons with patients who had severe obesity. The 
mean age was 64 years (IQR: 50 – 73.5)9.

In-hospital mortality occurred in 24% of 
patients with higher or severe obesity (BMI < 25: 
31.6%; 25 ≤ BMI≤ 34: 17.2%; BMI ≥ 35: 34.8%, 

p = 0.030). Additionally, patients with severe obe-
sity had a greater need for oxygen (p = 0.004) and 
were more likely to undergo intubation (BMI < 25: 
18.4%; BMI 25 to 34: 16.4%; BMI ≥ 35: 34.8%, p 
= 0.032)9.

The study suggested that severe obesity is an 
independent risk factor for mortality, intubation, and 
oxygen requirement during COVID-19 hospitaliza-
tion9.

Author/year Sample size Evaluation of the studied procedure Individualized p-value /univa-
riate HR* (95% IC)

Cumming M.J. et al. 
(2020) 257 Higher mortality with BMI ≥ 40 HR = 0.76

Steinberg E. et al. (2020) 210 Higher mortality with BMI > 30 p = 0.0046

Shah P. et al. (2020) 522 Higher mortality with BMI ≥ 30 p = 0.21

Shah P. et al. (2020) 522 Higher mortality with BMI  ≥ 40 p = 0.02

Lighter J. et al. (2020) 3615 Higher ICU admission 30 ≤ BMI ≤ 34 p = 0.006

Lighter J. et al. (2020) 3615 Higher ICU admission BMI ≥ 35 p < 0.0001

Palaiodimos L. et al. 
(2020) 200 Higher mortality with BMI ≥ 35 p = 0.030

Table 1. Selected studies, goals, and results. 
*HR: Relative Risk; BMI: body mass index; ICU: intensive care unit 

DISCUSSION
Considering the results obtained, a few stu-

dies have directly examined obesity as an indepen-
dent risk factor for COVID-19 mortality. The selec-
ted studies were methodologically heterogeneous, 
which limited comparisons due to diverse varia-
bles and associations. However, Palaiodimos et al. 
(2020)4, Steinberg et al. (2020)7, and Shah et al. 
(2020)9 reported direct associations between increa-
sed COVID-19 mortality and populations with BMI 
≥ 35, > 30, and ≥ 40, respectively.

The study by Lighter et al. (2020)8, invol-
ving 3,615 patients, demonstrated an increased rate 
of intensive care unit admissions in patients aged un-
der 60 years with a of 35 or higher, or between 30 
and 34. Moreover, Palaiodimos et al. (2020)9 obser-
ved an increased need for intubation and supplemen-
tal oxygen during hospitalization in patients with a 
BMI of 35 or higher, which corroborates the findings 

of Lighter et al. (2020), suggesting a link between 
higher BMI and disease severity. These results are 
significant in COVID-19 mortality8,9.

Cumming et al. (2020)6 identified several 
comorbidities, such as hypertension, chronic heart 
disease, pulmonary disease, and diabetes, associated 
with mortality from COVID-19, with were  assessed 
as relative risk, with a hazard ratio of 0.76. Although 
a hazard ratio below one does not indicate an inde-
pendent risk factor, this does not imply irrelevance, 
as it contributes to the observed mortality outco-
mes4-6.

The limitation of this systematic review was 
the scarcity of studies on increased COVID-19 mor-
tality associated exclusively with obesity. Most stu-
dies assess a set of comorbidities that include obesity 
due to its cause-and-effect relationship. Therefore, 
further studies are needed to evaluate the impact of 
obesity on mortality in patients with COVID-19.
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CONCLUSION
A correlation between obesity and increased 

mortality in SARS-CoV-2 infection was identified, 
which reinforces the importance of proper mana-
gement of obesity to prevent severe forms of CO-
VID-19.
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