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ABSTRACT 

 
Introduction: Following exposure to coronavirus, studies showed varying results regarding risk factors 
such as diabetes, smoking, gender, and age. 
 
Study objectives: The main objective of the study was to explore the risk factors such as gender, age, 
smoking, and medical history associated with COVID-19 patients treated in Royal Medical Services, 
Jordan. 
 
Methods and subjects: A retrospective study design was conducted, collecting data from the electronic 
archives of 245 patients with COVID-19. Several variables were studied, such as age, gender, presence of 
comorbidities, vital signs, and vaccination. Descriptive statistical analysis was used to describe the data, 
including frequency, percentages, means and standard deviation. The relationships between variables were 
evaluated using the Chi-Square test. 
 
Results: The mean age of the participants was 61.26 ± 15.80 years. There were similar numbers of males 
and females, most were not smokers, about 80% had previous diseases, about 80% developed general 
symptoms and all patients showed different patterns of vital signs. Patients who were smokers were more 
likely to receive vaccination. Patients who received vaccination were less likely to have disturbed vital 
signs. 
 
Conclusion: Most patients were elder, and non-smokers.  About 11% of patients received the vaccine 
against COVID-19. Smoking was significantly associated with vaccination against COVID-19. The most 
prevalent risk factor included having previous diseases (two or more).  
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Introduction 
          The coronavirus disease 2019 (COVID-19) pandemic, caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), has spread throughout the world [1]. On 24 May 2021, there were 
166,346,635 confirmed cases and 3,449,117 deaths, with numbers continuing to rise worldwide [1].  
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COVID-19 is a highly infectious virus spread mostly by respiratory droplets and close contact. Long-term 
exposure to a relatively closed high-concentration aerosol environment has been linked to propagation of 
the virus via aerosols [2]. The World Health Organization reported more than 41.3 million COVID-19 
cases detected globally as of 22 October 2020, with a mortality toll of over 1,134,000. Even though most 
COVID-19 cases are mild or moderate, the proportion of severe cases reached 14%, with a fatality rate of 
6.9% [3]. COVID-19 had affected more than 200 countries, areas, or territories as of 20 June 2020, 
according to Li et al. [4], since its inception on 31 December 2019, and was labeled a pandemic by the 
World Health Organization [5].  
 
COVID-19 has a wide range of clinical characteristics and according to a recent study at least one-third of 
SARS-CoV-2 infections are asymptomatic [6]. The disease's clinical severity ranges from mild to severe 
[7-9]. Several research studies have investigated the risk factors linked to the severity of COVID-19 [10]. 
For severe COVID-19 outcomes, age and male gender are well-established risk factors [11-14]. The 
median age of hospitalized patients was observed to range from 49 to 56 years in several studies [10, 15]. 
Furthermore, several investigations have found that males account for a disproportionately large number of 
patients with severe symptoms [16, 17]. Diabetes, hypertension, and cardiovascular illnesses have all been 
linked to severe sickness and mortality [18, 19]. 
 
Dyspnea and hypoxemia are common symptoms in severe patients [20]. Acute respiratory distress 
syndrome (ARDS), septic shock, difficult-to-correct metabolic acidosis, coagulopathy and multiple organ 
failure can all occur quickly in critically unwell patients [21]. Antiviral medications (interferon, 
lopinavir/ritonavir, chloroquine phosphate, etc.), ventilator-assisted treatment and circulatory support are 
frequently required for severely unwell patients. Severely affected patients have a longer hospital stay 
(often up to 40 days), with an average cost of hundreds of thousands of dollars, which poses a significant 
financial burden on society [22]. Screening the risk factors for severe illness and death in COVID-19 
patients, as well as detecting prospective or highly susceptible patients, is therefore critical in clinical 
practice. These initiatives can better allocate medical resources and alter treatment regimens more quickly, 
resulting in improved treatment efficacy and a lower risk of death [23]. 
 
Previous studies analyzed the data of COVID-19 patients and discovered several mortality risk factors, 
including older age, pre-existing cardiovascular or cerebrovascular diseases, low CD3+CD8+ T cell levels, 
high cardiac troponin I levels, higher Sequential Organ Failure Assessment (SOFA) scores and high d-
dimer levels [24, 25]. Unfortunately, only a few studies have looked into the risk variables associated with 
COVID-19 infection. Recent investigations in Shenzhen (1286 close contacts, 98 of whom were infected 
with SARS-CoV-2) and Guangzhou (2098 close contacts, 134 of whom were infected with SARS-CoV-2) 
have investigated the risk factors for COVID-19 infection, such as older age, trips to Hubei, etc. [26, 27]. 
Another recent study in Taiwan found exposure to index patients with severe symptoms as a risk factor 
among 2761 close contacts of 100 selected index cases. However, the small sample size may limit the 
ability to conduct extensive analysis and also diminish the potential to uncover significant risk factors. 
Furthermore, data from a single city or a small sample may limit the potential to generalize the findings 
[28]. 
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Study objectives 
 
      The main objective of the present study was to explore the risk factors associated with COVID-19 
patients treated in Royal Medical Services, Jordan. 
 
 
Methods and subjects 
 
Study design and setting 
       a retrospective study design was conducted to collect data from the electronic archives of patients with 
COVID-19 in Royal Medical Services, Jordan. Queen Alia Military Hospital was the setting from which 
the patient’s files were examined. Study period extended from 15-8-2021 to 15-10-2021. IRB approval was 
taken by the IRB committee of Royal Medical Services, Jordan. 
 
 
Study sample 
      A total of 300 patient’s files were reviewed and 245 valid profiles with complete data were included. 
The research team collected data; they reviewed the electronic files of patients with COVID-19. The 
researchers tried to take all suitable files at that time, a total of 300 patient’s files were found of which 245 
files had complete data. 
 
 
Study variables 
      Several variables were studied: being confirmed for positivity using the polymerase chain reaction test 
(PCR test); age; gender; predisposing variables, including smoking, diabetes, cardiac diseases, respiratory 
diseases, and neurological diseases; symptoms; vital signs; and vaccination. 
 
 
Inclusion and exclusion criteria  
     Any file with complete related information used in the study was included. Any file with missing 
information related to the study was excluded. 
 
 
Handling of data 
     Age was treated as a continuous variable and expressed as the mean and standard deviation. For further 
analysis, it was retreated as a categorical variable and expressed as <61 years and >62 years. The age was 
categorized as described because of two reasons: it is the mean of age and represents about 50% of 
participants. The remaining factors were categorical variables. 
 
 
Statistical analysis 
      All data were organized in an Excel spreadsheet prior to analysis by SPSS version 20. Descriptive 
statistical analysis was used to describe the data, including frequency, percentages, means and standard 
deviation. The chi-square test was used to investigate the relationship between vaccination and other study 
variables, with significance considered at p ≤ 0.05. 
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Results 
 
General characteristics of participants 
 
     The mean age of participants was 61.26 ± 15.80 years, with similar numbers of males and females 
(approximately 50% each). Most patients (80%) were not smokers, about 28% had no previous medical 
history and about 72% of patients had one disease or more. Previous surgery was reported by about 15% of 
patients. Respiratory symptoms were shown in 40 (16.3%) patients, whereas abdominal symptoms were 
exhibited in 7 (2.9%) patients. A total of 39 (15.9%) patients developed neurological symptoms such as 
headache in 21 (8.6%), myalagia in 15 (6.1%), and both headache and myalagia in 3 (1.2%) patients. 
Mixed symptoms were exhibited by 159 (64.9%) patients. 
Disturbed vital signs were exhibited by 70.20% of patients. Vaccinations against coronavirus were received 
by 11.40% of patients (Table I). 
 
 
Table I: General characteristics of participants (N=245) 
 
 

 

Item Description 

Age (M ± SD) years 61.26 ± 15.80 
Gender (N, %): 

- Female 
- Male 

 
123 (50.2%) 
122 (49.8%) 

Smoking (N, %) 
- Smoker 
- Nonsmoker 
- Ex-smoker 

 
25 (10.20%) 
196 (80.00%) 
24 (9.80%) 

Previous medical history (N, %) 
- None 
- One disease 
- Two or more diseases 

 
 
69 (28.20%) 
46 (18.80%) 
130 (53.0%) 

Previous surgery (N, %) 
- Yes 
- No 

 
36 (14.70%) 
209 (85.30%) 

Symptoms (N, %) 
- Respiratory 
- Abdominal 
- Neurological symptoms: 

Headache 
Myalagia 
Headache and myalagia 

- Mixed symptoms 

 
40 (16.30%) 
7 (2.9%) 
39 (15.9%) 
 
21 (8.6%) 
15 (6.1%) 
3 (1.2%) 
159 (64.9%) 

Disturbed vital signs (N, %) 
- Yes 
- No 

 
172 (70.20%) 
73 (29.80%) 

Vaccination (N, %) 
- Yes 
- No 

 
28 (11.40%) 
217 (88.60%) 
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Patterns of vital signs among study participants 
 
Vital signs mainly included blood pressure, temperature and oxygen saturation, in eight different patterns 
(Table II): normal blood pressure, normal temperature and normal oxygen saturation (29.8%); normal 
blood pressure, normal temperature and low oxygen saturation (13.9%); normal blood pressure, increased 
temperature and low oxygen saturation (7.3%); abnormal blood pressure, increased temperature and low 
oxygen saturation (9.8%); abnormal blood pressure, normal temperature and normal oxygen saturation 
(10.2%); normal blood pressure, increased temperature and normal oxygen saturation (9.4%); abnormal 
blood pressure, increased temperature and normal oxygen saturation (5.7%); and abnormal blood pressure, 
normal temperature and low oxygen saturation (13.9%). 
 
 
Table II: Patterns of vital signs among study participants (N=245) 
 
Vital signs Frequency (N) Percentage (%) 

Normal blood pressure, normal temperature, normal oxygen saturation 73 29.8% 

Normal blood pressure, normal temperature, low oxygen saturation 34 13.9% 

Normal blood pressure, increased temperature, low oxygen saturation 18 7.3% 

Abnormal blood pressure, increased temperature, low oxygen saturation 24 9.8% 

Abnormal blood pressure, normal temperature, normal oxygen saturation 25 10.2% 

Normal blood pressure, increased temperature, normal oxygen saturation 23 9.4% 

Abnormal blood pressure, increased temperature, normal oxygen saturation 14 5.7% 

Abnormal blood pressure, normal temperature, low oxygen saturation  34 13.9% 

Total 245 100% 

 
 
 
Relationship between COVID-19 vaccination and study variables 
 
     As shown in Table III, the relationship between vaccination against COVID-19 and the study variables 
was investigated. Age was not significantly associated with vaccination (p = 0.415) but patients under the 
age 61 years were more likely to receive vaccination (OR = 1.23, 95% CI = 0.597–2.92).  Gender was not 
significantly associated with vaccination (p = 0.705) but females were slightly more likely to receive 
vaccination (OR = 1.17, 95% CI = 0.529–2.56).  Previous medical history was not significantly associated 
with vaccination. Patients without previous medical history (14.5%) were more likely to receive 
vaccination compared with patients with medical history (10.2%) (OR=1.49, 95% CI=0.649–3.41, 
P=0.345). Previous history of surgery was not significantly associated with vaccination. Patients who had 
no history of surgery were less likely to receive vaccination (OR = 0.767, 95% CI = 0.271-2.17, p=0.615). 
Smoking was significantly associated with vaccination. Non-smoking patients (9.2%) were less likely to 
receive smoking compared with smoking patients (20.4%) (OR = 0.394, 95% CI = 0.169–0.920, p=0.027).   
Smoking participants were categorized as smokers and non-smokers for better statistical calculations, so 
that the number of smokers was 49.  
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 Symptoms of the disease were not statistically significantly associated with vaccination (p = 0.538). 
 
 
 
Table III: Relationship between COVID-19 vaccination and study variables (N=245) 
 
Variable  Vaccination df 

 
 

95% CI 
 

Odds 
ratio 

p 
 

XP

2 

Yes No 

N % N % 
Age  

- <61 years 
- >62 years  

 
16 
12 

 
12.8% 
10% 

 
109 
108 

 
87.2% 
90% 

 
1 

 
0.597–2.92 

 
1.23 

 
0.415 

0.474 

Gender 
- Male  
- Female   

 
13 
15 

 
10.7% 
12.2% 

 
109 
108 

 
89.3% 
87.8% 

 
1 

 
0.529–2.56 

 
1.17 

 
0.705 

1.43 

Previous medical history 
- No  
- Yes  

 
10 
18 

 
14.5% 
10.2% 

 
59 

158 

 
85.5% 
89.8% 

 
1 

 
0.649–3.41 

 
1.49 

 
0.345 

0.891 

Previous surgery 
- Yes  
- No  

 
5 

23 

 
13.9% 
11% 

 
31 

186 

 
86.1% 
89% 

 
1 

 
0.271–2.17 

 
0.767 

 
0.615 

0.252 

Smoking 
        -  No 
        -   Yes 

 
18 
10 

 
9.2% 

20.4% 

 
178 
39 

 
90.8% 
79.6% 

 
1 

 
0.169–0.920 

 
0.394 

 
0.027 

4.897 

Symptoms of patients 
- Respiratory 
- Abdominal 
- Neurological  
- Mixed symptoms 

 
4 
2 
4 

18 

 
10.0% 
28.6% 
10.3% 
11.3% 

 
36 
5 
35 

141 

 
90.0% 
71.4% 
89.7% 
88.7% 

 
3 

 
- 

 
- 

 
0.538 

2.168 

 
 
 
Patterns of vital signs by vaccination 
As demonstrated in Figure 1, disturbance of vital signs among COVID-19 patients was shown to be more 
prevalent among those who did not receive a vaccination. 
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Figure 1: Patterns of vital signs by vaccination 
 
 

 
Discussion 
 
       The present study aimed to characterize the risk factors associated with COVID-19 patients treated in 
Royal Medical Services, Jordan. The mean age of the patients was 61.26 ± 15.80 years, and both males and 
females were found to have similar proportions of infection. This is not consistent with other studies that 
showed age and male gender as risk factors for COVID-19 [12-14]. Regarding the age, it seems that 
participants at this age are likely to develop adverse health conditions that make them exposed to 
infections. However, gender was not a risk factor in this study, a matter that indicates to the consideration 
of exposure to similar conditions leading to the disease.   
  
Most participants were not smokers but several studies in the literature have reported that smoking was 
associated with severe onset of the illness [29, 30]. However, following a sensitivity analysis, the 
conclusion that smoking is a risk factor for COVID-19 is unreliable. 
The results showed that 69 (28.2%) patients had no previous medical history whereas most had at least two 
diseases. Most people in this age group have chronic diseases such as hypertension, diabetes, and 
neurological diseases. Furthermore, several studies have reported that diabetes, hypertension and 
cardiovascular illnesses are linked to severe sickness and mortality [18, 19]. 
 
Most patients had no previous surgical history. However, this finding is not in agreement with other 
studies. The study of Bui et al [31] focused on preoperative evaluation and risk assessment, which has 
always been an important part of safe surgical practice and has become much more so in the wake of the 
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COVID-19 pandemic. According to that research, surgical treatments in patients who test positive for 
COVID-19 are linked to poorer clinical results, as well as an increase in postoperative complications and 
mortality. In addition to managing personal protective equipment (PPE), isolation measures, preoperative 
SARS-CoV-2 screening and steps to guarantee clinician safety, choosing how to deem COVID-19 patients 
safe for surgery is a challenge. 
The symptoms associated with COVID-19 cover comprehensive systems and include respiratory, 
abdominal and neurological symptoms. This is in line with other studies in which post-viral symptoms can 
include extreme fatigue, headaches, memory problems, concentration problems and depression. Chronic 
post-SARS side effects, such as fatigue, myalgia, weakness, depression and poor sleep, were first reported 
in 2011 following the 2003 outbreak [32]. 
 
Most patients did not receive vaccination. This may be due to the patients belonging to the older age group 
that was not targeted to receive the vaccination at the beginning of the vaccine distribution. It was not 
formally recommended to exclude older people from taking vaccination. But the ones who must take the 
vaccination are the working people in different sectors. Older people who are not working and not willing 
to take the vaccination, they have a chance not to take it. According to the Ministry of Health in Jordan, a 
priority of vaccination was given to a variety of people including those over 60 years, but this was not a 
must [36].   
 
About 30% of COVID-19 patients did not show any disruption in their vital signs (i.e. blood pressure, 
temperature and oxygen saturation). The results of this study confirmed previous studies reporting that 
disturbed vital signs predict and characterize the status of COVID-19 [33]. 
We investigated the relationship between COVID-19 vaccination and other study variables, including age, 
gender, previous medical history, previous surgery, smoking and symptoms. No statistically significant 
variations were observed (p > 0.05), except for the smoking variable. The result showed that patients who 
smoked were more likely to receive vaccination (p = 0.027). It seems that smokers may experience 
respiratory problems more than non-smokers and their awareness of these complications motivates them to 
receive vaccination. However, it has been reported by Clift et al. [34] that smokers have severe outcomes 
from coronavirus. 
 
The results of this study showed that patients who received the COVID-19 vaccination were less likely to 
develop abnormal patterns of vital signs. This implies that vaccination has protective effects and 
ameliorates the impacts of COVID-19. Recently, Victor et al. [35] reported on the protective effects of 
COVID-19 vaccination among health workers. 
 
 
 
Conclusion 
 
         The results of the present study showed that the participants were old, over 61,26 years. Most patients 
were not smokers. More than half of patients had more than two chronic diseases. Most of the patients had 
no previous surgery. Respiratory symptoms and neurological symptoms were the most prevalent symptoms 
associated with COVID-19. About 11% of the patients received the vaccine against COVID-19. Smoking 
was the only variable to be significantly associated with vaccination against COVID-19. 
 
 
 
 
 



114 
 

References 
 

1. Shoaib N, Noureen N, Munir R, Shah FA, Ishtiaq N, Jamil N, et al. COVID-19 severity: 
Studying the clinical and demographic risk factors for adverse outcomes. PLoS One, 2021; 16(8): 
e0255999. https://doi.org/10.1371/journal. pone.0255999. 

2. Guan WJ, Ni ZY, Hu Y, et al. Clinical characteristics of coronavirus disease 2019 in China. New 
Engl. J. Med,. 2020; 382(18): 1708–1720. 

3. Wu Z and McGoogan JM. Characteristics of and important lessons from the coronavirus disease 
2019 (COVID-19) outbreak in China. JAMA, 2020; 323(13): 1239. 

4. Li Q, Guan X, Wu P, et al. Early transmission dynamics in Wuhan, China, of novel coronavirus–
infected Pneumonia. N Engl J Med., 2020;382(13):1199–1207. doi:10.1056/NEJMoa2001316. 

5. World Health Organization (2020) Coronavirus Disease (COVID-19) Situation Report – 152. 
Available from: https://www.who.int/docs/default-source/ coronaviruse/situation-reports/20200620-
covid-19- sitrep-152.pdf?sfvrsn=83aff8ee_2. 

6. Liu T, Liang W, Zhong H, He J, Chen Z, He G, et al. Risk factors associated with COVID-19 
infection: A retrospective cohort study based on contacts tracing. Emerg. Microb. Infect., 2020; 
9(1): 1546–1553. doi: 10.1080/22221751.2020.1787799. 

7. Oran DP, Topol EJ. The proportion of SARS-CoV-2 infections that are asymptomatic: A 
systematic review. Ann. Intern. Med., 2021; 174: 655–662. https://doi.org/10.7326/M20-6976 
PMID: 33481642. 

8. Bajema KL, Oster AM, McGovern OL, Lindstrom S, Stenger MR, Anderson TC, et al. 
Persons evaluated for 2019 novel coronavirus—United States, January 2020. MMWR Morb. Mortal 
Wkly Rep, 2020; 69: 166–170. https://doi.org/10.15585/mmwr.mm6906e1 PMID: 32053579. 

9. A familial cluster of pneumonia associated with the 2019 novel coronavirus indicating person-
to-person transmission: A study of a family cluster. Lancet, 2020; 395: 514–523. 
https://doi.org/10.1016/S0140-6736(20)30154-9 PMID: 31986261. 

10. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of patients infected with 
2019 novel coronavirus in Wuhan, China. Lancet, 2020; 395: 497–506. 
https://doi.org/10.1016/S0140-6736 (20)30183-5 PMID: 31986264. 

11. Risk factors for Covid-19 severity and fatality: A structured literature review. Infection, 2020; 1–
14. https://doi.org/10.1007/s15010-020-01509-1 PMID: 32860214. 

12. Bai Y, Yao L, Wei T, Tian F, Jin D-Y, Chen L, et al. Presumed asymptomatic carrier 
transmission of COVID-19. JAMA, 2020; 323: 1406–1407. https://doi.org/10.1001/jama.2020.2565 
PMID: 32083643. 

13. Zhang J, Dong X, Cao Y, Yuan Y, Yang Y and Yan Y. Clinical characteristics of 140 patients 
infected with SARS-CoV-2 in Wuhan, China. Allergy: Eur. J. Clin. Immunol., 2020; 75(7), 1730–
1741. https://doi.org/10.1111/all.14238. 

14. Cao M, Zhang D, Wang Y, et al. Clinical Features of Patients Infected with the 2019 Novel 
Coronavirus (COVID-19) in Shanghai, China. Preprint. medRxiv. 2020;2020.03.04.20030395. 
Published 2020 Mar 6. doi:10.1101/2020.03.04.20030395 

15. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and clinical 
characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: A descriptive 
study. Lancet, 2020; 395: 507–513. https://doi.org/10.1016/S0140-6736(20)30211-7 PMID: 
32007143. 

16. Petrilli CM, Jones SA, Yang J, Rajagopalan H, O’Donnell L, Chernyak Y, et al. Factors 
associated with hospital admission and critical illness among 5279 people with coronavirus disease 
2019 in New York City: Prospective cohort study. BMJ, 2020; 369: m1966. 
https://doi.org/10.1136/bmj.m1966 PMID: 32444366. 

https://doi.org/10.1371/journal.%20pone.0255999
https://www.who.int/docs/default-source/


115 
 

17. Richardson S, Hirsch JS, Narasimhan M, Crawford JM, McGinn T, Davidson KW, et al. 
Presenting characteristics, comorbidities, and outcomes among 5700 patients hospitalized with 
COVID-19 in the New York City area. JAMA, 2020; 323: 2052–2059. 
https://doi.org/10.1001/jama.2020.6775 PMID: 32320003. 

18. Simonnet A, Chetboun M, Poissy J, Raverdy V, Noulette J, Duhamel A, et al. High prevalence 
of obesity in severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) requiring invasive 
mechanical ventilation. Obesity, 2020; 28: 1195–1199. https://doi.org/10.1002/oby.22831 PMID: 
32271993. 

19. Comorbid diabetes mellitus was associated with poorer prognosis in patients with COVID-19: 
A retrospective cohort study. medRxiv., 2020; doi: https://doi.org/10.1101/2020.03.24.20042358 

20. Hirota, K.; Mayahara, T.; Fujii, Y.; Nishi, K.  Asymptomatic Hypoxemia as a Characteristic 
Symptom of Coronavirus Disease: A Narrative Review of Its Pathophysiology. COVID, 2022; 2, 
47–59. https://doi.org/10.3390/ covid2010004. 

21. Hirota, K. Basic Biology of Hypoxic Responses Mediated by the Transcription Factor HIFs and its 
Implication for Medicine. Biomedicines, 2020; 8, 32. [CrossRef]. 

22. Thiolliere, F., Falandry, C., Allaouchiche, B., Geoffray, V., Bitker, L., Reignier, J., Abraham, 
P., Malaquin, S., Balança, B., Boyer, H., Seguin, P., Guichon, C., Simon, M., Friggeri, A., 
Vacheron, C. H.,  AZUREA Study Group (2022). Intensive care-related loss of quality of life and 
autonomy at 6 months post-discharge: Does COVID-19 really make things worse?. Critical care 
(London, England), 26(1), 94. https://doi.org/10.1186/s13054-022-03958-6 

23. Du P, Li D, Wang A, Shen S, Ma Z, and Li X. A systematic review and meta-analysis of risk 
factors associated with severity and death in COVID-19 patients. Can. J. Infect. Dis. Med. 
Microbiol., 2021; Article ID 6660930. https://doi.org/10.1155/2021/6660930. 

24. Du RH, Liang LR, Yang CQ, et al. Predictors of mortality for patients with COVID-19 
pneumonia caused by SARS-CoV-2: A prospective cohort study. Eur. Respir. J., 2020; 55(5). 
doi:10.1183/13993003.00524-2020. 

25. Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality of adult inpatients with 
COVID-19 in Wuhan, China: A retrospective cohort study. Lancet , 2020; 395(10229): 1054–1062. 
doi:10.1016/S0140-6736(20)30566-3. 

26. Bi Q, Wu Y, Mei S, et al. Epidemiology and transmission of COVID-19 in 391 cases and 1286 of 
their close contacts in Shenzhen, China: A retrospective cohort study. Lancet, 2020; Infect. Dis. 
3099 (20): 30287–302955. doi:10.1016/S1473-3099(20)30287-5. 

27. Jing QL, Liu MJ, Zhang ZB, et al. Household secondary attack rate of COVID-19 and associated 
determinants in Guangzhou, China: A retrospective cohort study. Lancet Infect., 2020; Dis. 
doi:10.1016/S1473-3099 (20)30471-0. 

28. Cheng HY, Jian SW, Liu DP, et al. Contact tracing assessment of COVID-19 transmission 
dynamics in Taiwan and risk at different exposure periods before and after symptom onset. JAMA 
Intern. Med., 2020; doi:10.1001/jamainternmed.2020.2020. 

29. Li T, Zhang Y, Gong C, et al. Prevalence of malnutrition and analysis of related factors in elderly 
patients with COVID-19 in Wuhan, China. Eur. J. Clin. Nutr., 2020; 74(6): 871–875. 

30. Li X, Xu S, Yu M, et al. Risk factors for severity and mortality in adult COVID-19 inpatients in 
Wuhan. J. Allergy Clin. Immunol., 2020; 146(1): 110–118. 

31. Bui N, Coetzer M, Schenning KJ, et al. Preparing previously COVID-19-positive patients for 
elective surgery: A framework for preoperative evaluation. Perioper. Med., 2021; 10: 
1. https://doi.org/10.1186/s13741-020-00172-2. 

32. Moldofsky H and Patcai J. Chronic widespread musculoskeletal pain, fatigue, depression and 
disordered sleep in chronic post-SARS syndrome: A case-controlled study. BMC Neurol., 2011; 
11(37). 

https://doi.org/10.1155/2021/6660930
https://doi.org/10.1186/s13741-020-00172-2


116 
 

33. Rechtman E, Curtin P, Navarro E, et al. Vital signs assessed in initial clinical encounters predict 
COVID-19 mortality in an NYC hospital system. Sci. Rep., 2020; 10: 
21545. https://doi.org/10.1038/s41598-020-78392-1. 

34. Clift AK, et al. Smoking and COVID-19 outcomes: An observational and Mendelian 
randomisation study using the UK Biobank cohort. Thorax, 2021 doi.org/10.1136/thoraxjnl-2021-
217080. 

35. Victor PJ, Mathews KP, Paul H, Mammen JJ and Murugesan M. (2021) Protective effect of 
COVID-19 vaccine among health care workers during the second wave of the pandemic in India. 
Mayo Clin. Proc, 202; 96(9): 2493–2494. https://doi.org/10.1016/j.mayocp.2021.06.003 

36. https:// moh.gov.jo/ CoronaVaccine, retrieved in 27-7-2022. 
  

https://doi.org/10.1038/s41598-020-78392-1
http://dx.doi.org/10.1136/thoraxjnl-2021-217080
http://dx.doi.org/10.1136/thoraxjnl-2021-217080
https://doi.org/10.1016/j.mayocp.2021.06.003
https://corona.moh.gov.jo/ar/page/1061/CoronaVaccineQuestions

	RMS April 2023; 30 (1): 10.12816/0061497

