
Journal of Epidemiology and Public Health (2021), 06(03): 355-361 
Masters Program in Public Health, Universitas Sebelas Maret Research 

  

e-ISSN: 2549-0273  355 

Link Between Obesity and The Severity of COVID-19 Infection:  
A Multicenter Retrospective Study in Dubai 

 
Mawada Hussein1), Amna Tahir1), Iman Tabash1), Mona Elhassan1), Nouha Azaza1), 

Ahd Hassan1), Hamzeh Alsubbah1), Meeruna Narainen1), Laila AlDabal2) 

 

1)Internal Medicine Department, Rashid Hospital, Dubai Health Authority, United Arab Emirates 
2)Infectious Disease Department, Rashid Hospital, Dubai Health Authority, United Arab Emirates 

 
ABSTRACT 

 
Background: Obesity is a major contributing factor for poor prognosis in many diseases and 
COVID-19 is no exception. Studies regarding the relationship between obesity and poor COVID-19 
disease severity and outcome are however lacking in the gulf region. This study aimed to examine 
links between BMI and high mortality rate, duration of intensive care unit admission, and time on 
mechanical ventilation support among COVID-19 patients under the care of Dubai Health 
Authority (DHA) in the United Arab Emirates. 
Subjects dan Method: This was a retrospective, descriptive, record-based study of 637 patients 
admitted with confirmed SARS-CoV-2 PCR at three tertiary hospitals in Dubai, UAE. Demographic 
and clinical data were obtained from March 1st, 2020, through June 1st, 2020, all patients aged 18 
and above were included, pregnant ladies were excluded. The dependent variables were ICU 
admission, COVID severity, need of respiratory support, viral clearance. The independent variables 
were the disease outcome between the obese and non-obese. The data were analyzed using chi-
square test. 
Results: Total 200 (31.4%) were obese, while 435 (68.3%) were not obese. Most patients (81%) 
were male patients. Data Analysis reveals that obesity is associated with the risk of ICU admissions 
(OR=2.88, 95%CI=1.9 to 4.37; p<0.001). The findings also indicate that Covid-19 obese patients 
required higher respiratory support devices compared to non-obese patients (35.8% vs 16.3%, 
respectively) (OR= 2.87, 95%CI=1.93 to 4.27; p<0.001). Clinical severity at day 7th of hospital 
admissions among obese patients was direr compared to non-obese patients (34.5% vs 15.9%, 
respectively) (OR=2.79, 95%CI=1.87 to 4.16; p<0.001). Mortality rate at day 14 of admission were 
found higher among obese group too (9.5% vs 3.4%) (OR=2.95, 95%CI=1.46to 5.94; p= 0.020). 
Conclusion: This study indicates that COVID-19 patients with obesity (BMI more than 30 kg/m2) 
are found to have severer respiratory manifestations, higher mortality rate, prolonged periods of 
intensive care unit admission, and utilization of invasive mechanical ventilation.   
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BACKGROUND 

In December 2019, a cluster of severe acute 

respiratory illnesses, now known as Coro-

navirus disease 2019 (COVID-19), occurred 

in Wuhan, Hubei Province, China. The 

disease has rapidly spread from Wuhan to 

other parts of the world, On March 11, 

2020, coronavirus disease 2019 (COVID-

19) was declared a pandemic by the World 

Health Organization (WHO, 2020), the 
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ministry of health and prevention in the 

United Arab Emirates (UAE) has announ-

ced the total confirmed Covid-19 cases have 

reached 532,710 with official death tolls 

1,607 up to 8 May 2021 (National Emer-

gency Crisis and Disaster Management 

Authority, 2021). 

Research alternative therapeutic 

studies are focusing on ACE2 targeting. 

Existing evidence suggests that angio-

tensin-converting enzyme 2 (ACE2) is a 

SARS-CoV receptor (Kuba et al., 2005). 

ACE2 is found on the outer surface of cell 

membranes. Coronavirus attaches to the 

ACE2 and enters the cell to reproduce. 

ACE2 proteins have significant functions in 

our bodies. For example, ACE2 is a key 

element of the renin-angiotensin system 

(RAS). Which play a significant role in con-

trolling blood pressure (Kuba et al., 2005). 

ACE2 is expressed in many tissues such as 

the intestine, kidney, blood vessels, and 

heart tissue. ACE 2 is largely found in the 

adipose tissue as well (Jia et al., 2020).   

A growing body of scientific research 

in the literature links Covid's 19 severe 

symptoms with being overweight as adipose 

tissues act as a reservoir for SARS-CoV viral 

spread (Ekiz & Pazarlı, 2020). It is known 

that obesity negatively impacts the well-

being of the obese individual and elevates 

his/her risk of complications of many 

diseases. Center for Disease Control and 

Prevention (CDC), for example, lists obesity 

as a risk for influenza-related complications 

(Center for Disease Control and Prevention, 

2021).   

When the H1N1 Influenza A virus, 

commonly known as swine flu, caused 

significant numbers of deaths across the 

world (Louie et al., 2009), overweight has 

not been recognized as a major risk factor 

for influenza complications (Louie et al., 

2009). However, during the California 

2009 influenza A(H1N1) pandemic, a group 

of researchers examined patients with 

positive PCR of A(H1N1) who were reported 

to the California Department of Public 

Health (CDPH) between April 23 and 

August 11. More than half the cases 

reported to CDPH were obese and about 

43% of adult patients were morbidly obese 

with BMI above 40 (Louie et al., 2009). 

These observations stressed the need of 

including obesity as an independent risk 

factor for influenza completion (Louie et al., 

2009).  

A similar pattern of association 

emerged between COVID-19 and obesity in 

China. A recent study examined the data of 

COVID-19 patients admitted to Shenzhen 

Covid referral hospital for a period of one 

month. They found that obese individuals 

face a higher health risk for developing 

severe COVID-19 than non-obese indivi-

duals (OR= 3.40; 95% CI= 1.40 to2.86; p= 

0.007) (Cai et al., 2020) 

In Europe, where the prevalence of 

obesity is higher than in China, a team of 

physicians at Roger Salengro Hospital, in 

France, studied SARS-CoV-2 patients who 

were admitted to intensive care units (ICU). 

Obesity among ICU patients was dominant 

about 75.8% out of 124 patients (Simonnet 

et al., 2020).  The need for invasive mecha-

nical ventilation (IMV) was significantly 

high among obese compared to non-obese 

(Simonnet et al., 2020). In the Arabian 

Peninsula, there is not enough research that 

focuses on COVID-19 infection among 

obese patients in the region. Therefore, one 

of the main objectives of this study is to 

examine the associations between BMI and 

coronavirus disease 2019 under the care of 

DHA in UAE. The second objective is to 

compare whether our finding matches or 

opposes current COVID-19 research 

findings in the literature. 
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SUBJECTS AND METHOD 

1. Study Design:  

This is a retrospective multicentered study 

done from three major hospitals under the 

care of DHA; Rashid, Latifa, and Dubai 

hospitals, UAE that involves 637 adult 

patients (non-pregnant) aged 18 and above 

with confirmed SARS-CoV-2 PCR from 

March 1st, 2020, through June 1st, 2020.  

2. Population and sample:  

The stochastic method was used to extract 

data from patients’ Electronic Medical Re-

cords (EMR). The first hospital is Rashid 

Hospital, which is considered a major dis-

aster facility that covers the Northern Emi-

rates. Rashid Hospital has been a JCI accre-

dited hospital since October 2007 (Dubai 

Health Authority, 2021). Latifa Women and 

Children Hospital with a bed capacity of 

344 (Dubai Health Authority, 2021). Latifa 

Hospital is recognized with high quality of 

patient care and its sophisticated medical 

equipment. The third center is Dubai 

Hospital. Dubai Hospital is a multi-

specialty medical center with 600-bed 

capacities (Dubai Health Authority, 2021).  

3.  Study Instrument 

A predesigned excel sheet was developed 

that includes baseline demographics, BMI, 

medical history, vitals, imaging, labs, 

patient’s clinical severity, intensive care re-

quirement from Electronic Medical Records 

of patients. 

4. Study Variables 

The dependent variables were ICU admis-

sion, COVID severity, need of respiratory 

support, viral clearance. The independent 

variables were the disease outcome between 

the obese and non-obese. 

5. Definition Operational of Study 

Clinical severity score; based on chest X-

ray, vitals, and oxygen saturation on day 7 

of admission and categorized into mild, 

moderate, and severe disease. 

Respiratory support; based on which 

oxygen supplementation device is used du-

ring admission into the following: room air, 

nasal canula, non-rebreathe able mask, 

high flow nasal cannula, non-invasive ven-

tilator, mechanical ventilation. 

Viral clearance; measured as the date 

of the first true negative PCR result. For the 

purpose of this study, 21 days were chosen 

as a reference.  

6.  Data analysis 

SPSS 24 was used for statistical analysis 

(IBM Corp. Released 2016. IBM SPSS Sta-

tistics for Windows, Version 24.0. Armonk, 

NY: IBM Corp). Categorical data are pre-

sented as count and percent. A chi-square 

test was used to compare ICU admission, 

COVID severity, the need for respiratory 

support, viral clearance, and the disease 

outcome between the obese and non-obese. 

Odds ratios with 95% confidence interval, 

also, was reported. P<0.05 indicate 

statistical significance. 

7.  Research Ethics 

The research was done solely through retro-

spective observation and data collection 

which by no means contradicted the health 

being of the selected patients.  

 

RESULTS 

A total number of  637 patients who were 

treated under the care of  Dubai Health 

Authority hospitals (Rashid, Dubai, Latifa) 

from 1st March 2020 till 1st June 2020 were 

included in this study  (aged 18 years and 

older, non-pregnant).patient who did not 

fulfill the inclusion criteria were excluded. 

As shown below (table 1), the average 

age of the studied patients was relatively 

young and most of them were male 81%, 

with a mean age of 42 years, out of the total 

number of patients 435 (68.3%) were not 

obese, while 200 (31.4%) were obese with 

BMI > 30 kg/m2. 
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Table 1. Patients Chartactrestics 

Characteristics Category Frequency Percentage 
Age <40 years old 299 46.9 
 40-60 years old 286 44.9 
 > 60 years old 52 8.2 
Gender Female 123 19.3 
 Male 514 80.7 
BMI (Body Mass Index) Obese 200 31.4 
 Non obese 437 68.8 

 

As shown in table 2, respiratory support 

with different devices at day seven of 

admission was statistically analyzed; among 

the studied population, 68 obese patients 

(35.8%) required high respiratory support 

devices (in terms of HFNC, NRM, NIV, 

MV), compared to 66 non-obese patients 

(16.3%), it was found that obesity increase 

the odds of requiring high respiratory needs 

(OR= 2.87 95% CI= 1.93 to 4.27; p<0.001). 

Clinical severity at 7 days of 

admission was analyzed; 67 obese patients 

were labeled as clinically severe/critical/ 

deceased (34.5%), compared to 64 non-

obese patients (15.9%) (OR= 2.79; 95% CI= 

1.87 to 4.163; p<0.001). 

58 obese patients required ICU 

admission during the study period (29%), 

compared to 54 non-obese patients (12.4%) 

between the two groups. Obesity increases 

the odds of being admitted to ICU (OR= 

2.88; 95% CI= 1.9 to 4.37; p<0.001). 

Patients’ outcome on day 14 of 

admissions was assessed, for statistical 

purpose patients were categorized either as 

deceased or not at day 14 and analyzed, it 

was found that 19 obese patients were 

deceased (9.5%), compared to 15 non-obese 

(3.4%), obesity increase the odds at day 14 

of being deceased with (OR= 2.95, 95% CI 

1.46 to 5.94; p= 0.020). 

Table 2. Clinical Characteristics in Obese and Non-Obese Groups 

Variables 
BMI 

OR p Obese Non-Obese 
N % N % 

ICU Admission 58 29 54 12.4 2.88 <0.001 
Disease Severity at day 7 (severe/critical) 67 34.5 64 15.9 2.79 <0.001 
High Respiratory support   68 35.8 66 16.3 2.87 <0.001 
Outcome at day 14 (mortality) 19 9.5 15 3.4 2.95 0.020 

 

COVID-1 9 viral clearance through PCR was 

analyzed among the studied population; 45 

obese patients (27.1%) cleared the virus 

after 21 days compared to 84 non-obese 

patients (21.4%) with no statistical signifi-

cance between the two categories, p= 1.460. 

 

DISCUSSION 

We aimed to study the effect of obesity on 

COVID19 disease severity at presentation 

and on day 7 of admission in terms of 

requiring additional respiratory support 

(noninvasive ventilator, high flow oxygen 

delivery devices, invasive mechanical venti-

lation), clinical severity at day 7 of admiss-

ion, viral clearance at day 21 of admission 

and clinical outcomes (deceased, dis-

charged/ transferred, worsened, inpatient) 

measured at 14  days of admission admitted 

as SARS-CoV-2 under Dubai Health Autho-

rity (which includes Rashid, Latifa and 

Dubai Hospitals). 

Obesity increases the odds of being 

admitted to ICU. The strong association 
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between ICU requirement’s and Obese 

COVID-19 patients as illustrated in multiple 

various studies for example in one study 

total of 265 patients admitted to ICU at 

university hospitals at Johns Hopkins, 

University of Cincinnati, New York Univer-

sity, University of Washington, Florida 

Health, and University of Pennsylvania the 

correlation between BMI and age in pati-

ents with COVID-19 were examined, it was 

found that there is a significant inverse 

correlation between age and BMI, The 

median BMI was 29·3 kg/m2, with only 25% 

of individuals having a BMI of less than 26 

kg/m2, and 25% exceeding a BMI of 34·7 

kg/m2. Thus, concluded in populations with 

a high prevalence of obesity the younger 

population might be affected with the 

severe disease more than it was previously 

reported (David et al., 2020). 

As well in France, a study was done 

between February 27, 2020, and April 5, 

2020, a total of 124 patients were admitted 

in intensive care for SARS-CoV-2, it was 

found that the risk of the invasive mecha-

nical ventilator was higher for those with 

obesity reaching nearly 90% in patients 

with BMI ≥ 35 (Simonnet et al., 2020). 

In our studies, it was found that 

obesity increase the odds of severe COVID-

19  disease at day 7 of admission. A similar 

study designated hospital in Shenzhen 

china a total of 383 hospitalized patients 

with COVID-19 admitted from 11 January 

2020 to 16 February 2020 and followed 

until 26 March 2020, it was found that 

those who were obese (obesity as BMI≥28 

kg/m2) were at 3 times fold at risk of 

developing the severe disease (Cai et al., 

2020). 

Unlike the hypothesis formulated at 

the start of this study, there is no significant 

statistical significance between viral clear-

ance in obese and non-obese patients. This 

study concluded that obesity (BMI >30 

kg/m2) significantly increases the risk of 

poor COVID-19 disease outcome, disease 

clinical severity, intensive care require-

ments compared to non-obese patients. 

This is a retrospective observational-

based study; further studies are needed to 

investigate and follow up on the clinical 

outcome of COVID-19 obese patients. 

Several complications of COVID-19 disease 

in those sample populations were not 

studied. There is no long-term follow-up 

beyond the study time frame for the studied 

patients. While our finding needed further 

prospective study, this study is a pioneer 

study in the Arabian Gulf countries and 

might be used as an initial study to generate 

stronger evidence-based studies.  
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