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A B S T R A C T   

Background: During the Coronavirus Disease-2019 (COVID-19) pandemic, several characteristics of COVID-19 
patients, based on demographics, clinical symptoms, and the presence of comorbidities, were found to be 
associated with the complications developed. COVID-19 symptoms vary greatly and are more prominent with 
comorbid diseases. Therefore, the aim of this study to find the clinical characteristics and its association with 
different comorbidities. 
Methods: This is a retrospective study that was performed on the data obtained from medical records of 3999 
patients in Riyadh. Demographic data, clinical symptoms and comorbidities were noted on the day of hospital 
admission. Complications developed during the COVID -19 infection were observed. 
Results: The average age of patients were 49.55 years old. Fever was the most common symptom among the 
patients (85.85%), followed by cough (85.85%), and shortness of breath (83.25%). The most common comor
bidities were diabetes mellitus (39.51%), hypertension (33.91%), and asthma (9.45%), with chronic rhinosi
nusitis being the least common (0.5%). Pneumonia affected 61.90% of the patients admitted to the hospital. 
Furthermore, 8.73% got acute respiratory distress syndrome (ARDS), and 7.25% acquired pneumonia and Acute 
ARDS simultaneously. Co-morbidities were significantly correlated with complications developed during COVID- 
19. 
Conclusion: Hypertension and diabetes mellitus were two of the most common symptoms observed. Clinical 
symptoms, comorbidities, and complications are higher in female patients compared to male patients and most of 
the patients’ developed complications.   

1. Introduction 

Coronavirus disease 2019 (COVID-19), caused by a highly conta
gious virus known as severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), first appeared in China around the end of 2019 and 
quickly spread across the globe. The World Health Organization 
declared COVID-19 a pandemic in March 2020. Experts in the field of 
medicine are still discovering more about the natural course and severity 
of COVID-19. Previous studies have explained the baseline characteris
tics, symptoms, and clinical outcomes of patients with COVID-19 [1]. 

COVID-19 symptoms vary greatly, ranging from asymptomatic to 
mild to severe pneumonia-like symptoms [2]. ARDS is caused by a large 
number of COVID-19 pneumonia cases, and it usually develops on day 
eight or nine after the onset of symptoms [3]. A substantial number of 
COVID-19 pneumonia patients admitted to the ICU have comorbidities 
that have a detrimental impact on the disease’s prognosis [4]. Several 
studies have already described clinical features, demographics, and 

laboratory data parameters at the time of admission. Moreover, a 
number of studies have detailed the clinical outcomes, comorbidities, 
and complications [5]. However, the fact that many patients were still in 
hospitals at the time of publication skewed the results. As a result, more 
reliable data on co-morbidities and complications is needed. Further
more, a large number of samples is required to better understand the 
association of comorbidities of COVID-19 patients with complications 
developed during the disease. 

This study describes the baseline characteristics, symptoms, comor
bidities, and complications developed during COVID-19 patients 
admitted to Prince Mohammed Bin Abdulaziz Hospital in Riyadh. 

2. Methodology 

2.1. Patients and study design 

This is a retrospective descriptive study that was conducted in 

E-mail addresses: Dr.omair@yahoo.com, goalhussain.imam@gmail.com.  

Contents lists available at ScienceDirect 

Annals of Medicine and Surgery 

journal homepage: www.elsevier.com/locate/amsu 

https://doi.org/10.1016/j.amsu.2022.103898 
Received 19 April 2022; Received in revised form 24 May 2022; Accepted 29 May 2022   

mailto:Dr.omair@yahoo.com
mailto:goalhussain.imam@gmail.com
www.sciencedirect.com/science/journal/20490801
https://www.elsevier.com/locate/amsu
https://doi.org/10.1016/j.amsu.2022.103898
https://doi.org/10.1016/j.amsu.2022.103898
https://doi.org/10.1016/j.amsu.2022.103898
http://crossmark.crossref.org/dialog/?doi=10.1016/j.amsu.2022.103898&domain=pdf
http://creativecommons.org/licenses/by/4.0/


Annals of Medicine and Surgery 78 (2022) 103898

2

patients admitted with COVID-19 infection between March 2020 to 
April 2021 in Prince Mohammed Bin Abdulaziz Hospital in Riyadh. The 
study included all the confirmed cases of COVID-19 Patients. The pri
mary objective of this study was to investigate clinical characteristics, 
symptoms and comorbidities of COVID-19 patients. 

All of the information was gathered from hospital medical records 
and included demographic information, clinical symptoms and signs, 
and complications that developed during the COVID-19 disease. 
Observed comorbidities were Diabetes Mellitus (DM), Hypertension 
(HTN), asthma, and Chronic Rhinosinusitis (CRS). On the day of 
admission to the hospital, the following clinical symptoms were noted: 
fever, cough, shortness of breath, diarrhoea, fatigue, vomiting, head
ache, sore throat, nausea, loss of appetite, malaise, chest pain, abdom
inal pain, loss of smell, loss of taste, dizziness, runny nose, rhinorrhoea, 
and palpitation. Most of the patients experienced complications such as 
pneumonia, Acute Respiratory Distress Syndrome (ARDS), and septic 
shock during COVID-19. The research has been registered with research 
registry with registration number: researchregistry7821. In addition, 
this article has been submitted in line with the STROCSS guidelines [6]. 

2.2. Statistical analysis 

The data was entered into Microsoft Excel, which cleaned it all up for 
analysis. Variables were then imported into IBM SPSS (Statistical 
Package for Social Sciences) version 26 for statistical analysis. 
Descriptive analysis of baseline and clinical characteristics of patients 
was performed. Qualitative variables were expressed as numbers and 
percentages, while quantitative variables were expressed as means, 
medians, and interquartile ranges (IQR). The Pearson correlation coef
ficient was used to examine the relationship between the number of 
comorbidities and complications developed during the COVID-19 
infection, and the chi-square test was used to examine the association. 
A p-value of 0.05 was considered statistically significant. 

3. Results 

Data was collected from patients admitted to the hospital between 
March 2020 and April 2021 from a total of 3999 COVID-19 patients. The 
average age and standard deviation of the male patients, was 51.59 ±
16.12 and female was 48.83 ± 14.15. The median age of male patients 
was 53 and the median age for female patients was 48. The mean value 
of the Body Mass Index (BMI) of patients was 29.48 ± 6.94. It has been 
observed that asymptomatic COVID-19 cases were higher in male pa
tients (67.5%) compared to female patients (32.5%). Among 3999 cases, 
1353 (33.83%) cases were from Saudi Arabia, 10.50% from India and 
7.68% from Syria (Table 1). 

Fever was the most common prevalent symptom (85.85%) followed 
by cough (85.85%), shortness of breath (83.25%), diarrhoea (17.43%), 
fatigue (16.2%), vomiting (15.38%), headache (15.23%), sore throat 
(9.3%) and nausea (8.5%). Loss of appetite (8%), malaise (6.35%), chest 
pain (7.28%), abdominal pain (4.78%), loss of smell (2.5%), loss of taste 
(2.4%), dizziness (2%), runny nose (1.08%), rhinorrhoea (0.28%), and 
palpitation (0.28%) were among the other least common symptoms 
found. Symptoms such as fever (80.7%), cough (86.5%), and shortness 
of breath (84%) were higher in male patients compared to female pa
tients (Table 2). 

The most common comorbidity was DM (39.51%), followed by hy
pertension (33.91%), and asthma (9.45%) among the 3999 COVID-19 
patients, while CRS was the least common comorbidity (0.50%) 
(Fig. 1). Furthermore, 61.90% had pneumonia, 8.73% had ARDS, and 
7.25% developed pneumonia and ARDS at the same time. Lastly, Septic 
shock affected 0.4% of the total patients (Table 3). 

The majority of patients were in the age group of 50–59 years, with 
males accounting for 25.2% and females accounting for 22.6% of the 
total group. DM was the most common comorbidity among females, 
accounting for 42.61% of all females, followed by hypertension 

(42.52%), asthma (12.96%), and CRS (0.76%). In males, DM accounted 
for 38.54%, followed by Hypertension (30.85%), Asthma (8.20%) and 
CRS (0.37%) of the total population. Male patients were shown to have a 
lower prevalence of diabetes (4.07%), hypertension (11.76%), and 
asthma (4.76%) than female patients (Table 4). 

From our study, 701 female patients (66.82%) and 1793 male pa
tients (60.6%) had developed respiratory issues such as pneumonia, 
ARDS, and septic shock during the COVID-19 period. Female COVID-19 

Table 1 
Baseline characteristics of patients admitted with COVID-19.   

Descriptive statistics 

Age 
MEAN ± SD 49.55 ± 14.75 
Median (IQR) 49 [22] 

BMI 
MEAN ± SD 29.48 ± 6.94 
Median (IQR) 28 [8]  

Frequency (n) Percentage (%) 
Gender 

Female 1049 26.23 
Male 2950 73.77 
Asymptomatic 154 3.85 
Symptomatic 3845 96.15 

Nationality 
Afghan 13.0 0.33 
Bangladesh 195.0 4.88 
British 4.0 0.10 
Canada 4.0 0.10 
Egyptian 322.0 8.05 
Eriterian 19.0 0.48 
Ethiopian 7.0 0.18 
Filipino 271.0 6.78 
Indian 420.0 10.50 
Indonesia 137.0 3.43 
Iraq 5.0 0.13 
Jordan 80.0 2.00 
Lebanon 18.0 0.45 
Morocco 11.0 0.28 
Nepal 26.0 0.65 
Pakistan 177.0 4.43 
Palestine 68.0 1.70 
Philippine 31.0 0.78 
Saudi 1353.0 33.83 
Sri lanka 19.0 0.48 
Sudan 148.0 3.70 
Syrian 307.0 7.68 
Yemen 241.0 6.03 
Others 123.0 3.08 

IQR, Inter Quartile Range; SD, Standard Deviation; BMI; Body Mass Index. 

Table 2 
Clinical characteristics of patients admitted with COVID-19.  

Symptoms Frequency (n) Percentage (%) 

Fever 3433 85.85 
Cough 3433 85.85 
Shortness of breath 3329 83.25 
Diarrhoea 697 17.43 
Fatigue 648 16.2 
Vomiting 615 15.38 
Headache 609 15.23 
Sore throat 372 9.3 
Nausea 340 8.5 
Loss of appetite 320 8 
Malaise 254 6.35 
Chest pain 291 7.28 
Abdominal pain 191 4.78 
Loss of smell 100 2.5 
Loss of taste 96 2.4 
Dizziness 80 2 
Runny nose 43 1.08 
Rhinorrhoea 11 0.28 
Palpitation 11 0.28  
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patients were shown to have a higher rate of respiratory problems than 
male COVID-19 patients. Moreover, 65.59% of the female patients ac
quired pneumonia, 8.77% had ARDS, 8.29% had both ARDS and 
pneumonia, and 0.38%had septic shock (Table 4). There was a statisti
cally significant correlation observed between comorbidities and com
plications developed during COVID-19 disease; 29% of the patients had 
one co-morbidity, 26.2% of the patients had two co-morbidities, and 

15.67% of the patients had more than three comorbidities and devel
oped complications during COVID-19 (Table 5). 

4. Discussion 

In this descriptive study, we analysed the baseline characteristics, 
clinical symptoms, and complications developed during the COVID-19 
infection of 3999 patients admitted to Prince Mohammed Bin Abdula
ziz Hospital in Riyadh. In our study, the median age of the male patients 
was higher than that of female patients in most of the patients, both male 
and female were in the age group of 50–59 years. COVID-19 infection 
was found to be higher compared to the younger age group. Symp
tomatic COVID-19 was found to be higher in both sex. Fever and cough 
were the most commonly reported clinical symptoms in patients with 
COVID-19 infection [7–10]. In our study, the most prevalent symptom 
were fever, cough and shortness of breath. A study of approximately 
370,000 confirmed COVID-19 cases with known symptom status re
ported to the Centers for Disease Control and Prevention (CDC) in the 
United States highlighted the variety of related symptoms similar to our 
study [11]. Obesity-related comorbidities have been linked to more se
vere COVID-19 complications and higher mortality, whereas a high BMI 
has been associated with hospitalization and poor survival [12]. In this 
study it has been observed that patients had higher BMI (29.48 ± 6.94). 

Studies have shown a higher mortality rate in COVID-19 patients 
with pre-existing comorbidities to the patient without comorbidity. The 
most often reported comorbidity in COVID-19 patients are hypertension, 
DM and cardiovascular disease [13,14] We found that, regarding 
comorbidities such as DM, hypertension was the more common symp
tom observed in patients at the time of hospital admission. In our study 
female patients had higher proportion of comorbidities such as hyper
tension and DM similar to other studies [15–17]. There is a greater fear 

Fig. 1. Comorbidities of patients admitted with COVID-19. 
DM, Diabetes Mellitus; HTN, Hypertension; CRS, Chronic Rhinosinusitis. 

Table 3 
Developed condition of COVID-19 patients.  

Developed Conditions Frequency (n) Percentage (%) 

Pneumonia 2447 61.19 
Acute Respiratory Distress Syndrome (ARDS) 349 8.73 
Septic shock 17 0.43 
Pneumonia + ARDS 290 7.25 

ARDS: Acute Respiratory Distress Syndrome. 

Table 4 
Characteristics of COVID-19 patients by age, sex, comorbidities and developed 
conditions.   

Female (n = 1049) Male (n = 2950) 

Age group 
<10 4 (0.4) 7 (0.2) 
11-18 9 (0.9) 13 (0.4) 
19-29 64 (6.1) 184 (6.3) 
30 - 39 198 (19) 631 (21.5) 
40 - 49 179 (17.2) 708 (24.1) 
50 - 59 236 (22.6) 741 (25.2) 
60 - 69 219 (21) 417 (14.2) 
70 -79 88 (8.4) 179 (6.1) 
>80 46 (4.4) 60 (2) 
Symptomatic 999 (95.23) 2846 (96.47) 
Asymptomatic 50 (4.77) 104 (3.53) 

Comorbidities 
DM 447 (42.61) 1137 (38.54) 
HTN 446 (42.52) 910 (30.85) 
Asthma 136 (12.96) 242 (8.20) 
CRS 8 (0.76) 11 (0.37) 

Developed conditions 
Pneumonia 688 (65.59) 1759 (59.63) 
ARDS 92 (8.77) 257 (8.71) 
Pneumonia + ARDS 87 (8.29) 221 (7.49) 
Septic shock 4 (0.38) 13 (0.44) 

n: numbers, DM: Diabetes Mellitus; HTN: Hypertension, CRS: Chronic Rhinosi
nusitis, ARDS: Acute Respiratory Distress Syndrome. 

Table 5 
Number of comorbidities and correlation with clinically developed 
complication.  

Number of 
comorbidities 

No (%) of 
patients 

Chis 
square p 
value 

Pearson 
correlation p 
value 

Correlation 
coefficient 

1 1160 
(29%) 

<0.001 <0.001 0.067 

2 1047 
(26.2%) 

<0.001 <0.001 0.130 

≥3 627 
(15.67%) 

<0.001 <0.001 0.102  
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that patients who have asthma will get more complications and be more 
likely to get COVID-19. But from our study, it shows that overall 9.45% 
of the COVID-19 patients had existing asthma problems, of which 
12.96% of the patients were females and 8.20% were males. Currently, 
there is no strong evidence to prove that the increased infection rate of 
COVID-19 with those asthma conditions. However, its actual contribu
tion to risk may be influenced by the presence of other behavioural 
factors, such as smoking and those associated with other comorbidities 
[18]. We found a higher incidence of pneumonia and ARDS during the 
COVID infection. In a stratified analysis, we observed that female pa
tients developed more complications such as pneumonia and ARDS 
[19–22]. 

Wang et al. [23] reported that 46.4% of patients with COVID-19 had 
multiple comorbidities, and 72.2% of comorbid patients required ICU 
hospitalization. Another recent meta-analysis reported that severe 
COVID-19 was highly associated with the underlying diseases such as 
HTN (21.1%), DM (9.7%), and respiratory system diseases [24]. 
Co-morbidities were significantly correlated with complications devel
oped during the COVID-19. Twenty nine percent of the patients had at 
least one major comorbidity. In addition to that, 26.2% of the patients 
had at least two comorbidities, and 15.67% of the patients had more 
than three comorbidities. These patients developed clinical complica
tions such as pneumonia, ARDS, and septic shock [25]. In our study, it 
has been found that there was a significant association between 
comorbidities and complications developed during COVID -19. 

Several studies found severe COVID-19 to be accompanied by 
comorbidities [18,23,25,26] and also added evidence to that high
lighting the number of comorbidities as a strong risk factor for 
COVID-19 severity [27,28]. A large sample study conducted by Chu
dasama et al. described that multimorbidity was associated with a 
greater risk of outcomes in COVID-19 [29]. Our study results are also 
strongly consistent with previous studies that found the rise in the 
number of co morbidities increases the risk of complications or 
outcomes. 

The study analysis was conducted with a limited number of variables 
and those are not sufficient to determine the risk factor more precisely. 
Lack of information like severity, survival data, length of hospital stay, 
and ventilator stay might lead to bias. The quality of different studies 
was different from each other. Different studies analysed different fac
tors to assess the risk factor of comorbidities associated with the severity 
and clinically developed complications of COVID-19 patients. Secondly, 
the judgment criteria for severe and non-severe patients were not 
included in the study. Future studies should evaluate the impact of 
different comorbidities on COVID-19 severity and mortality using more 
detailed models. 

5. Conclusion 

This study demonstrated that there is a significant correlation be
tween comorbidities and complications developed during the COVID- 
19. Clinical symptoms, comorbidities and complications is higher in 
female patients compared to male patients. In this study, diabetes mel
litus and hypertension were the most prevalent comorbidities in patient 
with COVID -19 infection, and patient with co morbidities developed 
more complications. Hence, presence of comorbidities would be the risk 
for developing complications during the COVID-19 infection. 
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characteristics, comorbidities and mortality in critically ill mechanically ventilated 
patients with Covid-19: a retrospective observational study, Med. Glas. : official 
publication of the Medical Association of Zenica-Doboj Canton, Bosnia and 
Herzegovina 18 (2) (2021) 378–383. 

[2] P. Santus, D. Radovanovic, L. Saderi, P. Marino, C. Cogliati, G. De Filippis, et al., 
Severity of respiratory failure at admission and in-hospital mortality in patients 
with COVID-19: a prospective observational multicentre study, BMJ Open 10 (10) 
(2020), e043651. 

[3] P.G. Gibson, L. Qin, S.H. Puah, COVID-19 acute respiratory distress syndrome 
(ARDS): clinical features and differences from typical pre-COVID-19 ARDS, Med. J. 
Aust. 213 (2) (2020) 54–56, e1. 

[4] N. Zádori, S. Váncsa, N. Farkas, P. Hegyi, B. Erőss, The negative impact of 
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