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a  b  s  t  r  a  c  t

Background:  COVID-19  is  newly  emerging  infectious  disease  that spread  globally  at  unpredictable  and
unique  pattern  to  the extent  that the World  Health  Organization  announced  COVID-19  as  a pandemic
in  the  first  couple  months  of 2020.  This  study  aims  to  describe  clinical  and  demographic  features  of
COVID-19  patients  and  the  influence  of  various  risk  factors  on the  severity  of disease.
Methods: This  research  is a retrospective  study  based  on Saudi  Arabia’s  ministry  of  health’s  Covid-19  data.
The analysis  relies  on  data  of  all  COVID-19  patients  recorded  in  Riyadh  between  1st,  March  2020  and  30th,
July  2020.  Statistical  analyses  were performed  to  investigate  the  effect  of  demographic  characteristic,
clinical  presentation,  and  comorbidities  on infection  severity.
Results:  A  total  number  of 1026  COVID-19  patients  were  identified  based  on  the  demographic  data  as
follows:  709  cases  (69%  of cases)  were  males  and  559  cases  (54%  of cases)  were  Saudi.  Most  of  patients
were  diagnosed  with mild  signs  and  symptoms  697  (68%  of cases),  while  164  patient  (16%  of  cases)
demonstrated  moderate  signs  and  symptoms,  and  103 cases  (10%)  were  severe  and  62  (6%)  had  critical
febrile  illness.  Fever,  cough,  sore  throat,  and  shortness  of breath  were  the  most  common  symptoms
among  patients  with  COVID-19.  Among  studied  comorbidities  in COVID-19  patients,  diabetes  mellitus
and  hypertension  were  the  most  prevalent.  The  results  from  the  bivariate  logistic  regression  analysis

revealed  that older  age,  diabetes  mellitus,  asthma,  smoking,  and fever  are  associated  with  severe  or
critically  ill  cases.
Conclusion:  The  findings  of this  study  show  that old age,  fever,  and  comorbidities  involving  diabetes
mellitus,  asthma,  and  smoking  were  significantly  associated  with  infection  severity.

©  2021  The  Author(s).  Published  by  Elsevier  Ltd on  behalf  of King  Saud  Bin  Abdulaziz  University  for
Health  Sciences.  This  is an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.
∗ Corresponding author.
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In late December 2019, an outbreak caused by a novel coro-
avirus, called sever acute respiratorysyndrome coronavirus 2

SARS-CoV-2), was  initially reported in Wuhan, China [1]. Three

onths later, the disease caused by SARS-CoV-2 which designated
s COVID-19 was declared as pandemic by World Health Organi-

dulaziz University for Health Sciences. This is an open access article under the CC

https://doi.org/10.1016/j.jiph.2021.07.014
http://www.sciencedirect.com/science/journal/aip/18760341
http://www.elsevier.com/locate/jiph
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jiph.2021.07.014&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:faleanizy@ksu.edu.sa
https://doi.org/10.1016/j.jiph.2021.07.014
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


d
c
o
g
0
r
r

S

s
c
w
l
o
f
N
a
r

R

D

a
p
a
O
(
w
i
(
c
c
3
m
w

c
A
s
a

p
i
4
u
i
(

r
t
e
a
C
s

t

F.S. Aleanizy et al. 

zation (WHO). By November 17, 2020, there were more than 54
million cases of COVID-19 and over 1,325,752 deaths were reported
worldwide [2]. Saudi Arabia has recorded 418,411 covid-19 cases
during the same period of time; with death rising to 6968. Those
who had the ability to recover are 401,544 people.

This virus belongs to the same coronavirus family as Middle East
Respiratory Syndrome (MERS-COV) and Severe Acute Respiratory
Syndrome (SARS-COV), however, its virologic course and pathogen-
esis are not yet fully understood. Bats of the genus Rhinolophus were
hypothesized to be the potential reservoir hosts of COVID-19, how-
ever, exact reservoir has not been determined [3]. Due to the high
person-to-person transmissibility of SARS-CoV-2, several countries
have developed strict regulations, including isolation, quarantine
and advocating for social distancing, as an attempt to minimize
the disease spread. Until now there is no effective treatment for
COVID-19 [4].

The initial manifestations of COVID-19 are common with other
respiratory infections such as, fever, cough which might resolve
or progress to shortness of breath (SOB), dyspnoea, and pneumo-
nia, resulting in acute respiratory distress syndrome (ARDS), renal
failure, coagulation dysfunction, multiple organ failure and death
[5–9]. The severity of the disease varies based on demographic
features, comorbidities, and immune system responses between
different populations [5–9]. Several studies reported changes in
white blood cell count in COVID-19 patients such as leukopenia,
leukocytosis, and lymphopenia and their association with severity
of COVID-19 [7].

It is crucial to understand clinical characteristics and factor
associated with severity of COVID-19. Since identification of these
factors will support early recognition of patients with high risk for
sever or critically COVID-19 presentation, thus, reducing mortal-
ity and guiding future management. Therefore, this study aims to
describe the demographic data, clinical characteristics, comorbidi-
ties and outcomes of COVID-19 patients in Saudi Arabia.

Methods

Study design and population

All confirmed COVID-19 cases that were recorded by the Saudi
Ministry of Health to WHO  from March 1, 2020, to July 30, 2020, in
the Riyadh region were investigated. The study protocol and study
methodology were approved by the Ministry of Health’s Institu-
tional Review Board (IRB-20222E). The study was authorized and
conducted as per the hospital management guidelines and the Min-
istry of Health (MoH).

Data measures

Patient’s charts were reviewed to obtain demographic informa-
tion, clinical presentations, comorbidities, severity and outcome of
COVID-19. The diagnosis of COVID-19 based on the results obtained
from nucleic acid test (real-time reverse transcriptase–polymerase
chain reaction assay, RT-PCR, for SARS-CoV-2) of nasopharyngeal
samples which tested at the National Health Laboratory accord-
ing to the protocol established by the World Health Organization
[10]. Patients were categorized into different groups depending on
the disease severity into three pools: asymptomatic or mild, mod-
erate, and severe or critical illness. Asymptomatic infections were
characterized by the absence of clinical symptoms of the Covid-19
with a positive RT-PCR. Mild COVID-19 disease was described as

the presence of mild clinical symptoms and absence of both res-
piratory distress and the imaging manifestations of pneumonia.
Moderate disease was defined as the presence of fever, with respi-
ratory symptoms and an image of pneumonia in CT scans. Severe
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isease was defined as the presence of at least one of the three
onditions: respiratory distress, a respiratory rate ≥30 beats/min;
xygen saturation in resting state ≤93%; or an arterial blood oxy-
en partial pressure/oxygen concentration ≤300 mmHg (1 mmHg =
.133 kPa). Critical illness was defined as having respiratory failure
equiring mechanical ventilation, shock or combined organ failure
equiring intensive care unit (ICU) monitoring and treatment.

tatistical analysis

Descriptive statistics frequency, data presentation, mean and
tandard deviation were expanded. Significance was assessed using
hi-square test and parametric or non-parametric binomial tests
here appropriate, Furthermore, stepwise Multivariate Binary

ogistic regression was  used to determine the risk factors for sever
r critical COVID-19 patients disease. Statistical analyses were per-
ormed using IBM-SPSS, version 25 software (IBM Corp., Armonk,
Y, USA).l Also, level of significance set at 0.05 for any test (p < 0.05)
nd that was  the criterion to consider the statistically significant
esults.

esults

emographic and clinical characteristics

From the 1st of March 2020 to 30th of July 2020, 1026 patients
nd 30 health care workers (HCW) were diagnostically confirmed
ositive for COVID-19 in Riyadh, Saudi Arabia. The demographic
nd clinical characteristics of the patients are shown in Table 1.
f 1026 patients, male accounted for 69% (709) of cases and 54%

559) were Saudi. Most of patients were mild 697 (68%), 164 (16%)
ere moderate, 103 (10%) were severe and 62 (6%) were critically

ll. Sever and critical cases were significantly higher in non-Saudi
p < 0.005). Patients aged from 21 to 60 represented 73.5% (754) of
ases, in which older patients were significantly had sever disease
omparing with younger ones (p < 0.005). During the same period,
0 cases of HCW were diagnosed with COVID-19, 18 (60%) were
ale, and 76.7% were non-Saudi, and 97% admitted in the general
ard.

Fever, cough, sore throat, and shortness of breath were most
ommon symptoms among patients with COVID-19 (Table 2).
symptomatic represented 2.8% of cases. While cough, fever, and
hortness of breath were the most frequent signs and symptoms
mong HCW diagnosed with COVID-19.

Among the studied comorbidities appeared in COVID-19
atients, diabetes mellitus occurred in 14.4%, hypertension in 8.9%,

mmunocompromised disease in 5.4%, chronic kidney disease in
.1%, asthma in 3.6%, coronary heart disease in 2.7%, and heart fail-
re in 2.1%. of the cases (Table 3). In HCW, diabetes mellitus was

n 20% of the cases, hypertension in 16.7%, and asthma in 13.3%
Table 3).

History of travel abroad prior acquiring the infection was
eported in 2.5% of the cases and 1% of patients and H.C.W., respec-
ively. Patients with no history of travelling abroad were considered
ndogenous cases while patients who travelled abroad before
cquiring the infection were considered exogenous cases (Table 4).
ases were significantly mild and moderate in co-patients, repre-
enting 16.4% and 60% of patients and H.C.W. (Table 4).

As shown in Table 5, antibiotics and bronchodilators were given
o 67% and 61.2% of mild and moderate cases, respectively. As

xpected, most severe and critical cases were more likely to use
ntimalaria, corticosteroids, and vitamins (Table 5). Symptoms
mproved in 39.3% and 93.3% of patients, and HCW. 13 of 1026
atients died from COVI-19, one case from moderate, two from
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Table  1
Demographic characteristics of patients and HCW with COVID-19 between 1st of March 2020 to 30th of July 2020.

Patients

Disease severity Total p-Value

Mild Moderate Severe Critical

Gender
Male 439 (61.9%) 133 (18.8%) 81 (11.4%) 56 (7.9%) 709 (69.1%)

0.000Female  258 (81.4%) 31 (9.8%) 22 (6.9%) 6 (1.9%) 317 (30.9%)

Nationality
Saudi 447 (80%) 56 (10%) 39 (7%) 17 (3%) 559 (54.5%)

0.000Non-Saudi 250 (53.5%) 108 (23.1%) 64 (13.7%) 45 (9.6%) 467 (45.5%)

Age

0−2.5y 16 (80%) 2 (10%) 1 (5%) 1 (5%) 20 (18.9%)

0.000

2.6−5y  18 (100%) 0 (0%) 0 (0%) 0 (0%) 18 (17%)
6−20  y 102 (96.2%) 4 (3.8%) 0 (0%) 0 (0%) 106 (31.2%)
21–40 y 327 (79%) 51 (12.3%) 25 (6%) 11 (2.7%) 414 (40.3%)
41–60 y 184 (54.1%) 78 (22.9%) 46 (13.5%) 32 (9.4%) 340 (33.2%)
>61  y 51 (40%) 29 (28%) 31 (24.2%) 17 (16.5%) 128 (12.5%)

Site  of
admission

ICU 0 (0%) 1 (1.7%) 14 (23.7%) 44 (74.6%) 59 (5.7%)
0.000General Ward 277 (56%) 150 (30.3%) 61 (12.3%) 7 (1.4%) 495 (48%)

unknown 420 (87%) 13 (3%) 28 (7.7%) 11 (2.3%) 472(46%)

HCW

Gender
Male 9 (50%) 6 (33.3%) 2 (11.1%) 1 (5.6%) 18 (60%)

0.502Female 8 (66.7%) 4 (33.3%) 0 (0%) 0 (0%) 12 (40%)

Nationality
Saudi 4 (57.1%) 3 (42.9%) 0 (0%) 0 (0%) 7 (23.3%)

0.762Non-Saudi 13 (56.5%) 7 (30.4%) 2 (8.7%) 1 (4.3%) 23 (76.7%)

Age
21–40 y 14 (73.7%) 4 (21.1%) 1 (5.3%) 0 (0%) 19 (380%)

0.05341–60  y 2 (33.3%) 4 (66.7%) 0 (0%) 0 (0%) 6 (120%)
>61  y 1 (20%) 2 (40%) 1 (20%) 1 (20%) 5 (16.7%)

Site  of
admission

ICU 0 (0%) 0 (0%) 0 (0%) 1 (100%) 1 (3.3%)
0.000General Ward 15 (50%) 12 (40%) 2 (6.7%) 0 (0%) 29 (96.6%)

Table 2
Symptoms associated with COVID-19 confirmed cases.

Patients

Symptoms Disease severity Total p-Value

Mild Moderate Severe Critical

Cough 81 (29.7%) 108 (39.6%) 49 (17.9%) 35 (12.8%) 273 (27.4%) 0.005
Fever  96 (34.8%) 92 (33.3%) 54 (19.6%) 34 (12.3%) 276 (27.7%) 0.005
Sore  throat 12 (42.9%) 9 (32.1%) 4 (14.3%) 3 (10.7%) 28 (2.8%) 0.041
Shortness of breath 52 (28%) 69 (37.1%) 39 (21%) 26 (14%) 186 (18.7%) 0.005
Diarrhoea 21 (50%) 11 (26.2%) 6 (14.3%) 4 (9.5%) 42 (4.2%) 0.116
Vomiting 3 (33.3%) 4 (44.4%) 1 (11.1%) 1 (11.1%) 9 (0.9%) 0.101
Nausea 4 (33.3%) 5 (41.7%) 2 (16.7%) 1 (8.3%) 12 (1.2%) 0.063
Asymptomatic 18 (64.3%) 7 (25%) 2 (7.1%) 1 (3.6%) 28 (2.8%) 0.594

HCW
Cough 10 (50%) 8 (40%) 1 (5%) 1 (5%) 20 (66.7%) 0.568
Fever  10 (62.5%) 4 (25%) 2 (12.5%) 0 (0%) 16 (53.3%) 0.282
Sore  throat 2 (66.7%) 1 (33.3%) 0 (0%) 0 (0%) 3 (10%) 0.942
Shortness of breath 3 (42.9%) 2 (28.6%) 1 (14.3%) 1 (14.3%) 7 (23.3%) 0.217
Diarrhoea 4 (80%) 1 (20%) 0 (0%) 0 (0%) 5 (16.7%) 0.683

0 (
0 (
0 (
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Vomiting 0 (0%) 1 (100%) 

Nausea 0 (0%) 1 (100%) 

Asymptomatic 3 (75%) 1 (25%) 

sever, and ten from critical cases (Table 5). The case fatality rate
was 1.3%.

The results from the bivariate logistic regression analysis are
presented in Table 6. Factors associated with severe or critical ill-
ness included age (41−60 and <60 year) (OR 6.38 with 95% CI
(1.491–127.369), and OR 14.741 with 95% CI (3.354–64.7880)), dia-
betes mellitus (OR 2.01 with 95% CI (1.218–3.323)), asthma (OR
3.50 with 95% CI (1.555–7.918)), smoking (OR 11.55 with 95% CI
(4.538–29.440)), and fever (OR 1.97 with 95% CI (1.273–3.061).

Discussion
This study describes the demographic and clinical character-
istics of COVID-19 patients in Riyadh, Saudi Arabia, and the risk
factors associated with severe infection. Out of 1026 patients,
103 (10%) and 62 (6%) were sever and critically sick, respectively

a
c
[

113
0%) 0 (0%) 1 (3.3%) 0.558
0%) 0 (0%) 1 (3.3%) 0.558
0%) 0 (0%) 4 (13.3%) 0.842

hich was  similar to result of study reported from Wuhan, China
11]. In comparison to reports from China [12], Italy [13], and the
nited States [8], this study found that COVID-19 had a milder
linical presentation. The study also revealed that, male patients
ith COVID-19 were higher than female patients; this is consistent
ith previous studies that showed that male were more prevalent

mong patients infected with COVID-19 [5,8].This might be due
o behavioural habits such as smoking or sex-based immunologi-
al variations or high prevalent comorbidities in men [14], which
ecessitates further research aims to investigate clinical outcomes

n different gender.
Among 1026 patients, asymptomatic ones represented 2.8%

f cases, a higher percentage was observed in HCW in which

symptomatic accounted for 13.3% of cases. These findings were
omparable with a national study conducted in Saudi Arabia
15], revealing a significant higher risk for disease transmission
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Table  3
Comorbidities in COVID-19 confirmed cases.

Patients

Comorbidities Disease severity

Mild Moderate Severe Critical Total p Value

Hypertension 18 (20.2%) 30 (33.7%) 23 (25.8%) 18 (20.2%) 89 (8.9%) 0.000
Diabetes mellitus 33 (22.9%) 47 (32.6%) 34 (23.6%) 30 (20.8%) 144 (14.4%) 0.000
Asthma 13 (36.1%) 6 (16.7%) 10 (27.8%) 7 (19.4%) 36 (3.6%) 0.000
COPD 8 (57.1%) 2 (14.3%) 3 (21.4%) 1 (7.1%) 14 (1.4%) 0.577
Coronary heart disease 11 (40.7%) 8 (29.6%) 4 (14.8%) 4 (14.8%) 27 (2.7%) 0.021
Heart  failure 5 (23.8%) 6 (28.6%) 5 (23.8%) 5 (23.8%) 21 (2.1%) 0.000
Stroke 5 (38.5%) 4 (30.8%) 2 (15.4%) 2 (15.4%) 13 (1.3%) 0.145
Malignancy 7 (43.8%) 6 (37.5%) 3 (18.8%) 0 (0%) 16 (1.6%) 0.049
Chronic Kidney disease 15 (44.1%) 11 (32.4%) 2 (5.9%) 6 (17.6%) 34 (4.1%) 0.007
Chronic liver disease 9 (75%) 0 (0%) 2 (16.7%) 1 (8.3%) 12 (1.8%) 0.284
Immunocompromised disease 10 (29.4%) 13 (38.2%) 5 (14.7%) 6 (17.6%) 34 (5.4%) 0.013
Organ transplant 0 (0%) 0 (0%) 0 (0%) 1 (100%) 1 (0.1%) 0.002
Current use of NSAIDs 0 (0%) 2 (33.3%) 1 (16.7%) 3 (50%) 6 (1.3%) 0.007
Smoking 7 (29.2%) 3 (12.5%) 4 (16.7%) 10 (41.7%) 24 (2.4%) 0.000

HCW
Hypertension 1 (20%) 2 (40%) 1 (20%) 1 (20%) 5 (16.7%) 0.044
Diabetes mellitus 1 (16.7%) 4 (66.7%) 1 (16.7%) 0 (0%) 6 (20%) 0.112
Asthma 1 (25%) 3 (75%) 0 (0%) 0 (0%) 4 (13.3%) 0.298
COPD — — — — — —
Coronary heart disease 1 (100%) 0 (0%) 0 (0%) 0 (0%) 1 (3.3%) 0.852
Heart  failure 1 (100%) 0 (0%) 0 (0%) 0 (0%) 1 (3.3%) 0.852
Stroke — — — — — —
Malignancy — — — — — —
Chronic Kidney disease — — — — — —
Chronic liver disease — — — — — —
Immunocompromised disease 1 (100%) 0 (0%) 0 (0%) 0 (0%) 1 (3.3%) 0.852
Organ transplant — — — — — —
Current use of NSAIDs — — — — — —
Smoking — — — — — —

Table 4
Route of infection in COVID-19 patients.

Mode of infection Level Spectrum of illness severity Total p Value

Mild Moderate Severe Critical

Exogenous cases
Patients 14 (56%) 5 (20%) 5 (20%) 1 (4%) 208 (2.5%) 0.352
HCW  0 (0%) 1 (100%) 0 (0%) 0 (0%) 1 (0%) 0.579

Contact with positive
case (co-patients)

Patients 77 (48.1%) 53 (33.1%) 22 (13.8%) 8 (5%) 160 (16.4%) 0.000
HCW  15 (83.3%) 3 (16.7%) 0 (0%) 0 (0%) 18 (60%) 0.003

Table 5
Outcome of Clinical management in COVID-19 patients.

Disease severity HCW All patients p-Value

Category Mild Moderate Sever Critical N (%)

Medications

Antibiotics
Patients 69 (23.1%) 131 (43.8%) 60 (20.1%) 39 (13%) 299 (29.14%) 0.000
HCW  3 (25%) 6 (50%) 2 (16.7%) 1 (8.3%) 12 (100%)

Antimalaria
Patients 2 (3.2%) 23 (36.5%) 17 (27%) 21 (33.3%) 63 (6.14%) 0.000
HCW  1 (100%) 1 (100%) 0 (0%) 0 (0%) 1 (100%)

Vitamins
Patients 10 (9.1%) 32 (29.1%) 33 (30%) 35 (31.8%) 110 (10.72%) 0.000
HCW  2 (28.6%) 3 (42.9%) 1 (14.3%) 1 (14.3%) 7 (100%)

Bronchodilator
Patients 20 (20.4%) 40 (40.8%) 21 (21.4%) 17 (17.3%) 98 (9.6%) 0.000
HCW  3 (75%) 1 (25%) 4 (100%) (0%) 4 (100%)

Corticosteroid
Patients 3 (0.3%) 5 (0.5%) 14 (1.4%) 22 (2.1%) 44 (4.3%) 0.000
HCW  2 (100%) 2 (100%) (0%) (0%) 2 (100%) 0.000

Response to medications

Symptoms improving
Patients 154 (38.2%) 146 (36.2%) 67 (16.6%) 36 (8.9%) 403 (39.3%) 0.000
HCW  16 (57.1%) 10 (35.7%) 2 (7.1%) 0 (0%) 28 (93.3%) 0.000

Clinical outcome

Death
Patients 0 1 (0.6%) 2 (2%) 10 (16.13%) 13 (1.3%) 0.000
HCW  0 0 0 0 0

Hospital admission period in days
(Mean ± SD)

Patients 6.18 ± 2.993 10.374 ± 4.157 14.885 ± 4.914 18.226 ± 8.632 10.07 ± 5.903 0.000
HCW  6.375 ± 5.236 10.375 ± 5.125 20 ± 0 0 ± 0 10.07 ± 5.903 0.056
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Table  6
Factors associated with sever/ critical COVID-19 cases.

Risk Factor B S.E. Wald df p Value Exp(B) 95% C.I. for EXP(B)

Lower Upper

Diabetes mellitus 0.699 0.256 7.444 1.000 0.006 2.011 1.218 3.323
Asthma 1.255 0.415 9.137 1.000 0.003 3.509 1.555 7.918
Smoking 2.447 0.477 26.323 1.000 0.000 11.558 4.538 29.440
Fever  0.680 0.224 9.241 1.000 0.002 1.974 1.273 3.061
Antimalaria 0.784 0.358 4.786 1.000 0.029 2.189 1.085 4.417
Corticosteroid 1.986 0.722 7.574 1.000 0.006 7.288 1.771 29.986
Vitaminsupplements 1.742 0.267 42.705 1.000 0.000 5.711 3.386 9.630

E
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[
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[
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Age  21−40 1.196 0.749 2.554 

41−60  1.854 0.742 6.238 

>60  2.691 0.755 12.688 

from asymptomatic carriers. Our findings support the observa-
tions of previous studies [7,8,15,16], which reported fever, cough,
and shortness of breath as the most common symptoms among
patients. In accordance with the earlier reports [15,17], gastroin-
testinal symptoms including vomiting, nausea, and diarrhoea were
less common. In agreements with earlier studies high percent-
age of cases in current study had pre = existing comorbidities, in
which diabetes mellitus (14.4%), hypertension (8.9%), and asthma
(3.6%) were the most common disease manifestations. These results
match those observed in earlier studies [15,18]. Of note, diabetes
mellitus, asthma, and smoking were significantly associated with
sever and critical disease on bivariate analysis. In this regard, it
is well known that patients with diabetes have a higher risk of
COVID-19 complications, such as acute respiratory distress syn-
drome (ARDS) as reported by previous studies [19] due to their
immune deficiency. Smoking also associated with severe COVID-
19 [20]. In this regard, a study reported by Huang et al., patients
with asthma and COPD, on the other hand, had an elevated risk
of severe COVID-19 disease and hospitalization [21], which was in
agreement with our study.

Findings of this study provide a scientific evidence to predict
the complications and severity of the disease among the confirmed
cases. This will assist the decision makers to allocate the available
facilities towards the high risked patients.

Limitations

There might be subtle neglected factors such as pregnancy
and occupation that might be subjected to uncontrolled con-
founders, which might affect the study results. Some uncontrolled
confounders might also affect the outcome of associated factors.
Finally, retrospective observational study always proves to present
biased data due to various reasons such as the data sources.

Conclusion

In summary, throughout the study, it is clear that various risk
factors directly affect the severity of COVID-19 infection. People
with higher possibility to expose to risk factors are more likely to
develop the disease and suffer from severe or critical Covid-19 com-
plications. Covid-19 severity is linked to demographic and clinical
characteristics, and comorbidities.
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