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Abstract 

Determination of the Prevalence and Risk Factors of COVID-19 in Jordan 

Al-Mharmah, Ahmad Ali Qaied  

M.Sc., Department of Medial Microbiology and Clinical Microbiology 

Supervisor: Assoc. Prof. Dr. Emrah Ruh 

February 2023, 71 pages 

Aim: The primary aim of this study was to determine the prevalence of COVID-19 in Jordan. 

The secondary objective was to evaluate the risk factors associated with COVID-19 in the 

Jordanian population. 

Methods: A cross sectional study was conducted to collect data from study participants 

between December 2020 and February 2021. Study population included 2500 participants. The 

study was conducted in Diamond Medical Laboratory, Jordan. Study procedure included filling 

a questionnaire that was prepared for this study and taking nasopharyngeal swabs for the 

molecular test. Reverse transcription-polymerase chain reaction (RT-PCR) was performed for 

the COVID-19 test. Statistical analysis was carried out using SPSS version 21. Level of 

significance was accepted as 0.05. 

Results: In the study 1500 of the study participants were tested positive for COVID-19 by RT-

PCR. The data of the study showed that 95.3% of the participants with COVID-19 were 

symptomatic, and the most frequent symptoms were loss of smell and taste (71.9%), fever 

(37.7%), fatigue (22%), dry cough (18.3%), difficulty breathing (65.2%), and muscle or joint 

pain (60.6%). The results also showed low commitment level of using protective measures. In 

the study, previous diagnosis with COVID-19 was found to significantly reduce the rate of 

current COVID-19 (p0.001). Lifestyle impacts showed that current COVID-19 was under the 

significant effect of number of people living in house (p0.001), and number of people in the 

workplace (p=0.003). 

Conclusion: The study showed that 95.3% of the participants with COVID-19 were 

symptomatic. The statistical analysis showed that factors such as the number of people living 

in house and the workplace significantly affected the presence of COVID-19.  

 

Keywords: COVID-19, pandemic, symptomatic, WHO, lifestyle.   
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CHAPTER I 

Introduction 

          Since December 2019, an unknown illness referred to as pneumonia of unknown 

purpose took place in Wuhan. In a few days, the unknown agent of this strange 

pneumonia was identified as a distinct coronavirus (nCoV) by independent medical 

laboratories (Ashour et al., 2020). The virus that causes this disease has been termed as 

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Coronavirus disorder 

2019 is the name given to the functional inflammatory illness (COVID-19) (He et al., 

2020).  

            Besides the currently ongoing COVID-19, Comparable epidemic respiratory 

disorders, such as SARS-COV (severe acute respiratory syndrome Coronavirus) which 

was firstly discovered in November 2002 and MERS-COV (Middle East respiratory 

syndrome Coronavirus) which was firstly discovered in September 2012, have been 

related to respiratory infections. This virus has similarities with MERS-CoV and SARS-

CoV. (Lai et al., 2020; Zhang et al., 2020). MERS and SARS viruses can be transmitted 

to humans from camels and civet cats, respectively (Rabi et al., 2020). SARS-CoV-2 

spreads from animals to humans, and according to studies, bats or pangolins are the 

intermediate host (Shehata et al., 2022) 

           The severity of the COVID‐19 pandemic has been escalating since 2019 (Lu et 

al.,2020). Coronaviruses (CoVs) are a collection of exceptionally diverse, enveloped, 

positive‐sense, and single‐stranded RNA viruses. The reason numerous illnesses 

concerning respiratory, enteric, hepatic, and neurological structures ranging in severity 

amongst human beings and animals (He et al., 2020). The levels of infection seen in 

excessive SARS and MERS range from asymptomatic or mild illnesses to severe 

respiratory tract infections in people. Fever, coughing, dyspnea, watery diarrhea, 

myalgia, extremely low lymphocyte counts, prolonged coagulation profiles, heart illness, 

and unexpected death are among the symptoms (Huang et al., 2020). Fortunately, there’s 

no any fatalities and rather infrequent effects on children (Singhal et al.,2020). 
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           SARS-CoV-2 is extremely contagious (Adhikari et al., 2020). There is a lack of 

understanding regarding how COVID-19 viruses move from host to host (Sohrabi et al., 

2020). The vectors of COVID in humans are respiratory droplets, aerosols, and 

contaminated surfaces (Adhikari et al., 2020; Lai et al., 2020). In order to combat 

COVID-19, a number of nations all over the world have implemented a variety of 

preventive and control measures in their respective healthcare systems. Individual 

preventive measures include keeping a three-foot social space between persons, 

frequently washing hands, using hand sanitizers, avoiding handshakes and kisses, 

avoiding direct contact with sick people, particularly those who have respiratory 

illnesses, as well as wearing face masks (Janakat et al., 2020; Lai et al., 2020). 

                Jordan is a country that is located in the Eastern Mediterranean region. It has a 

population of approximately 10.6 million people and a total land area that covers 89,342 

square kilometers (Al-Tammemi, 2020). Jordan’s neighboring countries are Saudi 

Arabia and Syria, in addition to Iraq and Palestine (Al-Tammemi, 2020). Since the 

beginning of the COVID-19 outbreak, the government of Jordan has been following the 

instructions that have been provided by the World Health Organization (WHO) carefully 

and has been providing regular updates. To lessen the possibility of COVID-19 

spreading throughout Jordan, a number of preventive and control measures have been 

implemented at both the national and municipal levels (Muthu et al., 2021). 

              The National Center for Security and Crisis Management (NCSCM) in Jordan 

is the organization working to combat the pandemic. This crisis task force is made up of 

specialists who come from a diverse assortment of departments, fields, and 

organizations. The members of this task force are constantly looking for 

recommendations that are supported by evidence, and then they put those 

recommendations into action (Muthu et al., 2021). In relation to the recent outbreak of 

the disease, the relevant authorities regularly update and disseminate any new 

information. In order to identify positive cases, as well as carry out random virus testing 

and surveillance, specialized teams were dedicated to epidemiological surveillance 

travel. It is the responsibility of the Centers for Disease Control and Prevention (CDC) 

to ensure that all of their efforts are properly coordinated (Al-Shaikh et al., 2021). 
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             The government published daily updates on the number of fatalities, confirmed 

cases, and recovered individuals. In order to keep up with the most recent developments 

in digital health, the Ministry of Health and the Ministry of Digital Economy and 

Entrepreneurship have worked together to develop a website in Arabic language for 

COVID-19 (Al-Tammemi, 2020). Jordan is a very popular country to visit due to its 

status as a well-known tourist destination and is one of the reasons that led to the 

continuous increase in the number of cases of corona infections (Al-Shaikh et al., 2021). 

The government began to implement strict rules and regulations concerning travel, 

education, religious and social gatherings, and employment in a variety of industries 

(Muthu et al., 2021). First, travelers arriving in the Jordan from countries with high 

COVID-19 transmission rates had their temperatures measured, and if a positive test for 

fever was obtained, the traveler was placed in quarantine (Muthu et al., 2021). 

            The service delivery locations have been carefully selected in order to provide 

for the needs of the entire populace, including governmental and non-governmental 

organizations. The Ministry of Health, Royal Medical Services, UNRWA, university 

hospitals, Ministry of Youth-sponsored sports facilities, as well as a variety of other 

public and private organizations offer vaccination clinics. Jordan started its COVID-19 

immunization program on January 13, 2021, and enrolment opened on December 24, 

2020. More than 300,000 people registered via the online system within the first month 

of registration. (Ala’a Al-Shaikh et al.,2021). Given the dearth of available treatment 

options and the virus's quick spread, vaccination would be a war against SARS-CoV-2 

pandemic. Recent emergency approval from the US Food and Drug Administration 

(FDA) was given to American company Pfizer/BioNTech December 11, 2020 and 

Chinese company Sinopharm December 18, 2020 (Meo et al., 2021). 4.14 billion  

vaccination doses had been given in over all the world until the beginning of August 

2021, and 1.14 billion people (14.6 percent of the population) were considered fully 

immunized (Alqassieh et al., 2021). The major objective of a vaccination program is to 

decrease serious illness as hospitalization and death, scheduled two-dose of vaccine's 

showed extremely high efficacy with respect to this end aim (Heath et al., 2021). 
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Aim of the Study 

             This study aims to explore the prevalence rates with increasing numbers of 

COVID-19 cases, it became crucial to study the prevalence and risk factors of the 

disease. Therefore, the most important goal of this research was to assess the prevalence 

of COVID-19 patients in Jordan during a certain period. The secondary objective of the 

study was to evaluate the risk factors associated with COVID-19 in the Jordanian 

population. 
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CHAPTER II 

 

Literature Review 

 

2.1. Origin of Coronaviruses  

             The family Coronaviridae contains all of the coronaviruses (subfamily 

Coronavirinae). The spikes of the Coronavirus are shaped like crowns, which is how the 

virus got its name (Rabi et al., 2020). Humans, birds, and mammals are all susceptible to 

the respiratory, neurologic, gastrointestinal, and hepatic illnesses that are caused by 

CoVs (Weiss and Leibowitz, 2011). Seven different human coronaviruses (HCoVs) are 

capable of infecting people, causing infections ranging from mild to severe and possibly 

even fatalities (Dhama et al., 2020). 

              The effects of the Corona epidemic on the global economy have exceeded those 

related to health due to closures, partial or complete loss of income, and negative effects 

on global markets (Nicola et al., 2020). In addition, the genetic makeup of the virus has 

undergone certain mutations, which are referred to as mutant variations. This has led to 

an increase in the problems that are associated with the possibility of pandemic waves. 

Because of this, there is an increased risk of failing to contain the epidemic. There have 

been reports of differences in Alpha, Beta, and Delta variants in a number of countries 

and regions across the world. These differences have been spotted in a variety of places.                   

In December of 2020, investigators in the United Kingdom made the momentous 

discovery that the Alpha variant was the first of its kind to be found. This revelation 

accompanied a new era in the study of genetic diversity. Following this, the Beta variant 

was discovered in South Africa, and the Delta variant was discovered in Brazil (Dhama 

et al., 2020). 

          CoVs are a group of viruses that are able to infect humans as well as animals and 

are known to be a potential cause of gastrointestinal and respiratory conditions (Masters 

et al., 2006). In the past, it was thought that human infection was connected to infections 

of the upper respiratory tract that were moderately severe and caused by HCoV. The 
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discovery of SARS-CoV in the year 2003 marked a significant turning point in our 

understanding of historical events (Stadler et al., 2003). Researchers established that 

there was a link between HCoVs and diseases that affect the respiratory system. Human 

coronavirus HKU1 (HCoV-HKU1) is a type of coronavirus in humans and animals that 

is responsible for persistent lung disease (Woo et al., 2005). MERS-CoV was linked to 

pneumonia as well as the occasional failure of the kidneys, while HCoV was linked to 

infections in the upper and lower respiratory tracts of children and adults worldwide 

(van der Hoek et al., 2004; Zaki et al., 2012).  

              Both the SARS-CoV and the MERS-CoV caused global outbreaks of 

coronaviruses in the years 2002–2003 and 2011, respectively. These outbreaks put the 

entire world at risk of a pandemic in both of these instances. An outbreak of SARS-CoV 

in 2002 and an outbreak of MERS-CoV in 2012 were both caused by newly discovered 

coronaviruses of the genus Beta-coronavirus that have a zoonotic origin (de Wit et al., 

2016; Cui et al., 2019). In addition, research indicated that SARS-CoV and MERS-CoV 

would be capable of infecting humans in addition to camels, bats, cows, and civets, 

which could lead to acute respiratory illnesses in humans that have the potential to be 

fatal (Hilgenfeld et al., 2013). 

 

2.2. SARS-CoV (2003) and MERS-CoV 

           Concern on a global scale was raised in response to the discovery that the MERS-

CoV first appeared on the Arabian Peninsula. This virus is responsible for the SARS. 

This is due to the fact that MERS-CoV is the virus responsible for an acute respiratory 

disease that is almost always fatal. There is a high degree of similarity between the 

symptoms of this disease and those of SARS (De Groot et al., 2013; Hajjar et al., 2013). 

Estimates provided by the WHO indicate that death was reported in 43% of individuals 

who were infected with the MERS-CoV (De Groot et al., 2013). This ratio, which varies 

depending on a person's age as well as the gender is significantly higher than the ratio 

for SARS, which was 15% (Penttinen et al., 2013). The origin of Corona virus is almost 

certainly animal (Hijawi et al., 2013).  Several case clusters, which included patients in 
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health care facilities as well as members of the same family, demonstrated minimal 

human-to-human transmission of MERS-CoV; however, the extent of each of these 

cases was extremely limited. The MERS coronavirus is contagious when it comes into 

contact with skin or droplets. MERS-CoV has the potential to become airborne and 

spread throughout the hospital during invasive procedures involving the respiratory 

system. Early diagnosis and the robust implementation of infection prevention and 

control programs are essential for preventing the spread of an epidemic (Hajjar et al, 

2013). Since there is currently neither a vaccine that can prevent the disease nor an 

antiviral treatment that is effective, it is necessary for alternative treatments to be 

discovered (Hajjar et al, 2013). 

             Even though human coronaviruses weren't found until the 1960s, it's highly 

likely that they've been circulating for a much longer period than that. Around 120 years 

ago, HCoV-OC43 began to spread from cattle to humans and is now considered an 

endemic virus (Vijgen et al., 2005). SARS caused an outbreak of pneumonia that 

occurred all over the world in 2003 and resulted in 800 deaths across 30 countries (Van 

der Hoek, 2007).  

            A severe respiratory illness and kidney failure were contributing factors in the 

death of a Saudi Arabian businessman in the month of June in 2012. He was a local of 

Saudi Arabia during his life. Following this, the virus was reported in hospitals as 

isolated cases, relatively small clusters, and caused widespread outbreaks all at the same 

time. There were confirmed cases of the disease in a number of countries, including 

Jordan, Saudi Arabia, Qatar, the United Kingdom, Germany, the United Arab Emirates, 

Tunisia, France, and Italy. Every event either took place in the Middle East or was 

connected to the region (Van der Hoek, 2007).  

For the newly discovered coronavirus, MERS-CoV was named by the 

International Committee on Taxonomy of Viruses' Coronavirus Study Group in May 

2013. The progression of the outbreak was used as a basis for determining this 

classification (De Groot et al., 2013). Both the Reverse transcription polymerase chain 

reaction (RT-PCR) testing and the virus isolation from respiratory secretions both came 
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back positive for the presence of MERS-CoV (Benoit et al., 2013). On the other hand, 

MERS is a beta coronavirus that belongs to lineage C. This is in contrast to SARS-CoV, 

which is also a beta coronavirus belongs to lineage B. MERS-CoV is also distinct from 

human beta coronaviruses OC43 and HKU1, both of which belong to lineage b 

(Penttinen et al., 2013; Zaki et al., 2013). This virus is genetically related to bat 

coronaviruses that were discovered in both Africa and Eurasia (Augustina et al., 2011). 

VM314, the virus that is most closely related to MERS-CoV, is only 1.8% different from 

it, whereas HKU5 is 5.5%–5.9% different from it (Augustina et al., 2011). In their study, 

MERS-CoV sequences were collected from 21 Saudi cases and 9 genomes that had been 

previously published. It was discovered, as a result of two separate investigations, that 

dromedary camels in Egypt, the Canary Islands, and Oman might have been affected in 

the past. There were no reports of infections in humans found (Perera et al., 2013). 

           SARS-CoV-2 infection and transmissibility levels are much more than MERS-

CoV and SARS-CoV. In spite of the fact that COVID-19 is linked to relatively low 

death rates, the virus is still dangerous to people's health (Reynolds et al., 2021). For this 

reason, acquiring an understanding of the etiology of SARS-CoV-2, the immunological 

evasion, and the progression of the disease is an absolute necessity (Reynolds et al., 

2021). 

 

2.3. SARS-CoV-2 Structure 

A beta coronavirus, or SARS-CoV-2, is a coronavirus that is a member of the 

Coronaviridae family (Wu et al., 2020). Ribonucleic acid (RNA) virus that is coated, 

resembles a sphere, and has good judgment The genome is thought to be thirty thousand 

bytes in size and contains eleven genes that together code for twenty different proteins 

that can carry out their designated functions (Wu et al., 2020). A 5' untranslated region, 

5' replicas polysaccharide protein gene open reading frames (ORF), membrane 

glycoprotein gene (M), envelope glycoprotein gene (E), spike glycoprotein gene (S), and 

nucleocapsid protein gene (N) (Figure 1), are all parts of SARS-CoV-2 . A 3' 

untranslated region in the virus' DNA that cannot be translated is also present (Zhou et 
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al., 2020; Thye et al., 2021). Significant sequence conservation exists between the 

SARS-associated coronavirus 2 nonstructural protein 13 (CoV-2 Nsp13) and the 

coronavirus 2 nucleocapsid protein (CoV-2 N). Both of their amino acid sequences 

demonstrate this. Treatments for SARS-CoV-2 will be more effective if the CoV-2 

Nsp13 and CoV-2 N viruses are well understood (Gurung, 2020; Gussow et al., 2020; 

Mirza and Froeyen et al., 2020). 

 

 

Figure 1. SARS-CoV-2 structural diagram (Mittal et al., 2020). 

          There are 596 unique amino acids that make up the CoV-2 Nsp13 protein, and all 

of them can be found in the ORF1ab polyprotein between positions 5,325 and 5,925. 

These amino acids make up the protein (Gurung, 2020). CoV-2 Nsp13 possesses five 

domains and has a structure that is comparable to that of SARS-CoV Nsp13 and MERS-

CoV Nsp13. Additionally, it has a shape that is comparable to that of                                    

SARS-CoV Nsp13(Mirza and Froeyen, 2020). The pyramid-shaped CoV-2 Nsp13 
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protein comprises a Recombination Protein A (RecA)-like helicase subdomain (1A) that 

forms the triangular base, an N-terminal zinc-binding domain, a helical "stalk" domain, a 

beta-barrel 1B domain, and a helical "stalk" domain that forms the triangular base. In 

addition to this, the Nsp13 molecule contains a helical domain that is referred to as the 

"stalk" (Mirza and Froeyen, 2020; Newman et al., 2021). Nsp13 proteins are present in 

both SARS-CoV and MERS-CoV, and the structures of these proteins are extremely 

similar (Mirza and Froeyen, 2020; Newman et al., 2021). CoV-2 Nsp13 is a helicase that 

is responsible for unwinding single RNA in addition to its role as a 5'-triphosphatase that 

caps viral messenger ribonucleic acid (mRNA). This is because it also caps viral mRNA 

(Min et al., 2021). The ability of CoV-2 Nsp13 to inhibit the signaling of type I 

interferon demonstrates the adaptability of the virus during viral infection (Lei et al., 

2020; Xia et al., 2020). During infection, SARS-CoV-2 suppresses the activation of the 

immune system, which suggests that CoV-2 Nsp13 prevents the activation of interferon 

alpha (IFN-α) and Interferon-β (IFN-β) and functions as an immune regulator (Vazquez 

et al., 2021).   

There are 413 different amino acids that make up the CoV-2 N protein, and it is 

this protein's function to bind to the genomic RNA that is contained within 

nucleocapsids (Kang et al., 2020). It has an impact not only on the reproduction of 

viruses but also on the signaling between cells (Carlson et al., 2020). There is a protein 

in all coronaviruses that is referred to as CoV-2 N (McBride et al., 2014). Coronavirus 

2N, also referred to as CoV-2 N, is highly immunogenic and is the root cause of an 

intense immune response (Aboagye et al., 2018; Smits et al., 2021). Because it can 

stimulate an immune response that is capable of protecting humans from infections 

caused by coronaviruses, CoV-2 N was suggested as a possible candidate for use in a 

vaccine (Yang et al., 2009; Shi et al., 2015). It was demonstrated that CoV-2 N 

possesses three of these putative genetic determinants. This study was carried out by 

combining machine learning strategies with more traditional research methods, one of 

which was the application of genome comparison technology. It is possible that CoV-2 

N will become an important target in the fight against COVID-19 (Gussow et al., 2020).  
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Researchers were under the impression, at one point in time, that the N protein 

was a viral RNA-binding protein. Due to the fact that it is capable of binding to RNA, it 

is able to interfere with the function of host mRNAs and, as a result, the host itself 

(Nabeel-Shah et al., 2022). This protein may be responsible for certain cellular activities 

since it binds to DNA in a manner that is not particularly specific (Tang et al., 2005; 

Zhao et al., 2021).  

 

2.4. History of COVID-19.  

Even though the coronavirus has been linked to human illness as far back as the 

1960s, the discovery that it is also linked to epidemics is a relatively new one. The 

outbreak of COVID-19, which is the third major coronavirus epidemic in the past 20 

years, is having a negative impact on the economies of all countries in the world. The 

Nidovirales family, which also includes the Coronaviridae contains SARS-CoV-2 (King 

et al., 2011). Both the Coronavirinae and the Torovirinae are collectively known as the 

Virinae family. These two subfamilies are distinct from each other. Alphacoronavirus, 

Betacoronavirus, Gammacoronavirus, and Deltacoronavirus are coronavirus genera. In 

the past, researchers were able to distinguish between the various lineages of 

betacoronavirus, which were given the letters A, B, C, and D respectively. Within the 

betacoronavirus family, there are several different subgenera. Embecovirus (lineage A), 

Sarbecovirus (lineage B), Mercovirus (lineage C), and Nobecovirus are some examples 

of the subgenera that fall under this category (lineage D). The virus that causes SARS is 

known as betacoronavirus/sarbecovirus 2, also known simply as SARS-CoV-2. 

Coronaviruses are spherical, encapsulated, and pleiomorphic viruses. Their size can 

range anywhere from 80 to 120 nanometers, and they can be either positive or negative. 

The surface of the virus is covered in protrusions that resemble clubs and are shaped like 

spikes (Fehr and Perlman, 2015). The name of the virus comes from the distinctive 

appearance of the coronavirus, which is characterized by spikes. According to the 

findings of the researcher, all viruses can be eradicated by heating at 56oC for 30 

minutes. In order to prevent the replication of coronaviruses, disinfectants with active 
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ingredients chlorine, peracetic acid, and ethanol in a concentration of 75% are necessary 

(Yang and Wang, 2020). 

 

2.5. Epidemiology of COVID-19 

             SARS-CoV-2 and the coronaviruses that have been discovered in bats and 

pangolins, in addition to SARS, share a connection with one another (Li et al., 2021; 

Temmam et al., 2021). It wasn't until December of 2019 that the first confirmed case 

was discovered, and it was in Wuhan, which is located in Hubei Province in China. 

Customers or visitors to the Huanan Seafood Wholesale Market were those who were 

found to be infected in the earliest cases that were reported (Xinhua News, 2020). There 

is a possibility that human-to-human transmission started much earlier (Shereen et al., 

2020). It is very likely that the virus is zoonotic and that it was transmitted from bats or a 

species that is related to bats (Paden et al., 2018). 

              On December 31, 2019, the first confirmed case of the disease was found (Riou 

et al., 2020). In the beginning, a number of countries did not test individuals who 

exhibited only mild symptoms because they thought it was unnecessary (Ng et al., 

2020). Being overweight, having diabetes, struggling with mental illness, and having 

multiple illnesses are all factors that increase the likelihood of developing a serious 

illness (Hales et al., 2020; Pal and Bhadada, 2020). 

              In a meta-analysis in China that was carried out in the year 2020, it was 

discovered that there was a comparatively small number of patients younger than 20 

years old (Ou et al., 2020) (figure 2). People under the age of 30 had a lower risk of 

becoming infected with the disease, developing symptoms, or getting tested for it. A 

study that was carried out in China came to the conclusion that there is no difference in 

the likelihood of infection between children and adults of any age (Bi et al., 2020). 

            The fundamental reproduction number, R0, is a factor that can influence the 

degree to which a newly discovered pathogen can be contained (Fraser et al., 2004; 

Anderson and May, 2010). The case data from Wuhan were used in the first 
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epidemiological studies to estimate the geographical spread of the virus. These studies 

were conducted in China. The generation interval was parameterized utilizing data from 

earlier coronavirus epidemics SARS-CoV and MERS-CoV in addition to data from early 

SARS-CoV-2 transmission pairs. Before the shutdown of Wuhan, it was anticipated that 

R0 would fall somewhere in the range of 2 to 4, but it ended up being closer to 3. The 

disparities that were discovered between these estimations are primarily attributable to 

the method that was utilized for the purpose of parameterizing the generation interval 

(Park et al., 2020).  

              The response to this inquiry is determined by the percentage of diseases that 

present either no symptoms at all or very few symptoms (and their transmission 

potential). In order for the infection to take place, it must first be passed on from 

asymptomatic carriers to susceptible hosts. In the beginning, it was unknown how 

common infections had few or no obvious symptoms. The results of mass screening and 

surveillance of passengers on cruise ships and airplanes where outbreaks occurred in the 

months of February and March of 2020 indicated that 18 to 31% of those individuals had 

asymptomatic infection (Mizumoto et al., 2020; Nishiura et al., 2020). According to the 

preliminary data, it was discovered that the disease had a relatively low prevalence, 

particularly among younger age groups. Experiments with contact tracing showed an 

increased infectivity around the onset of symptoms, with frequent transmission from 

presymptomatic and moderately symptomatic individuals (He et al., 2020; Johansson et 

al., 2021), and less frequently transmission from completely asymptomatic individuals 

(He et al., 2020; He et al., 2021; Johansson et al., 2021; Qiu et al., 2021),  In contrast to 

SARS-CoV-1 and MERS-CoV, SARS-CoV-2 is a coronavirus that has the potential to 

start a pandemic that affects the entire world (Koelle et al., 2022). 

 

2.6. COVID-19 Transmission 

                Aerosols, which are airborne particles, are responsible for the transmission of 

the coronavirus from animals to humans as well as between humans (Van Doremalen et 

al., 2020). Camels, pigs, turkeys, mice, dogs, bats, and cats are just some of the animals 
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that can act as the viral reservoirs. Bats are known to be responsible for transmitting the 

virus to humans (Anthony et al., 2017). Around the year 1960, it was widely believed 

that infections with the coronavirus in humans were the root cause of colds. In later 

years, scientists made the discovery that the coronavirus is the infectious agent that 

causes respiratory illness. Before the SARS-CoV epidemic in 2002, a wide variety of 

coronavirus subtypes were responsible for causing mild respiratory infections (Fehr and 

Perlman, 2015). These viruses are represented by the following strains: HCoV-229E, 

HCoV-NL63, HCoV-OC43, and HCoV-HKU1 (Fehr and Perlman, 2015).  

             Both the SARS-CoV and the MERS-CoV are members of the family 

Coronaviridae and have large RNA genomes that are interpreted in a constructive 

manner. Both of these coronaviruses have the potential to cause severe respiratory 

disease (De Wit et al., 2016). The majority of coronaviruses, the most well-known of 

which are SARS-CoV and MERS-CoV, are thought to have originated from bats 

(Drexler et al., 2016). The primary mode of transmission for SARS-CoV and MERS-

CoV is through nosocomial infection; 43.5%–100% of MERS cases linked to individual 

outbreaks were associated with hospitals. The clinical manifestations of SARS and 

MERS are similar to one another. It's possible that the same pathophysiological 

mechanisms can explain how MERS and SARS work (Petrosillo et al., 2020). 

             In China, the city of Foshan reported the first case of an atypical form of 

pneumonia connected to SARS-CoV in November of 2002 (Zhong et al., 2003). After 

this, the disease rapidly spread throughout the world, prompting the WHO to classify it 

as a "global health threat"(Xu et al., 2004). More than 300 cases of the disease were 

documented after it was found in China, and the vast majority of those affected were 

people who worked in healthcare. Tourists who were already infected with the virus 

were the ones responsible for spreading it to Hong Kong, Vietnam, and Canada (Guan et 

al., 2004). The WHO along with a network of research facilities began their 

investigation into the potential causes of SARS in March of 2003. During their 

investigation of SARS cases from the same year. The hypothesis that the virus is unique 

was shown to be correct by genetic testing, which also demonstrated that It is just 

weakly correlated towards other coronaviruses, with 50 to 60% of the nucleotide 
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sequences similar.. The SARS epidemic caused difficulties in public health as well as in 

the economy, particularly in China (Huang et al., 2004). In the beginning, many people 

believed that the epidemic would rapidly spread throughout the entire world and trigger 

a global economic downturn. Isolation of infected, identification of contacts, and 

separation of infected people all contributed to the successful containment of the virus 

(Anderson et al., 2004). The SARS epidemic, which began in December 2002 and lasted 

until July 2003, resulted in the infection of 8096 people and the death of 774 people 

across 27 countries (Petrosillo et al., 2020). A few additional SARS cases were 

attributed to zoonotic transmission at the tail end of 2003. These cases most likely 

involved civet cats (Paguma larvata). Since then, there have been no reported cases of 

the SARS virus in humans anywhere in the world (Wang et al., 2005). The SARS 

epidemic had a significant influence on people's health despite the fact that mortality and 

morbidity rates were lower than average. An unusual causative virus, rapid nosocomial 

transmission, and the susceptibility of hospitals and healthcare workers all contributed to 

a significant rise in the level of concerns regarding the outbreak (Chang et al.., 2004). 

              A case of pneumonia and renal fever was reported in Saudi Arabia in June of 

2012, ten years after the SARS-CoV was discovered for the first time. The patient's 

sputum contained the recently discovered coronavirus MERS-CoV, which was found in 

the sputum (Zaki et al., 2012). In April of 2012, the city of Zarqa in Jordan was the 

epicenter of an outbreak of a respiratory infection, which took place prior to the 

identification of the first MERS patient in Saudi Arabia (Hijawi et al., 2013). Eleven 

people were diagnosed with the illness, eight of whom worked in healthcare facilities; 

unfortunately, one of these individuals was fatally affected. The epidemiological and 

laboratory investigations that were conducted at the time of the outbreak produced 

results that were inconclusive, which meant that the cause of the disease could not be 

determined. Following the discovery of the novel coronavirus infection in the Arabian 

Peninsula, respiratory and serum samples from two people who had passed away were 

retested. The results confirmed the presence of MERS-CoV in both of these individuals. 

As infected individuals moved from one location to another, the disease quickly 



 
 

27 
 

disseminated across the globe. The vast majority of MERS infections that were brought 

into the country were acquired in medical facilities (De Wit et al., 2016). 

            In May of 2015, South Korea was able to confirm the presence of its first MERS 

patient who originated from the Middle East. A total of 186 cases, including 36 fatalities 

and 138 recoveries, were confirmed to have been caused by the virus (Ki, 2015). 

Because of the movement of patients between hospitals, the MERS outbreak that took 

place in Korea involved transmission not only within the hospitals but also from one 

hospital to another. Hospital-acquired MERS was found in a total of 16 patients, making 

it the area outside of the Middle East with the greatest number of cases. According to the 

WHO, there have been 2,494 laboratory-confirmed cases of MERS disease as of 

November 2019, with 858 fatalities reported across 27 countries (Petrosillo et al., 2020). 

In addition to fever, the patients also possibly experienced shortness of breath and a dry 

cough. Among the cases of pneumonia that were widely reported, there were some tests 

that came back with negative results. There were indications of problems with the 

digestive tract, such as diarrhea (Petrosillo et al., 2020). 

              Some of the laboratory-confirmed cases of MERS-CoV infection were 

asymptomatic, which means that no clinical symptoms were present despite a positive 

test result. This is one of the ways in which the virus can spread from person to person. 

Most cases that exhibited no symptoms were identified as a result of contact tracing 

(Whitelaw et al., 2020). There have been multiple studies that point to dromedary 

camels as a possible reservoir host for the MERS-CoV virus and a source of the MERS 

infection in humans. There is still a lack of understanding regarding the specific role that 

dromedaries play in the transmission of viruses (Reeves et al., 2015). 

 

2.7. Receptor Coronavirus  

               The structural basis for the identification of CoV-2, the SARS-receptor. A new 

type of SARS-CoV-2 that has recently emerged and is rapidly spreading in humans is 

what causes COVID-19. The receptor recognition mechanism of the virus, which 
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controls infectivity, pathogenicity, and host range, must be understood in order to 

combat the pandemic. The ACE2 receptor is shared by SARS-CoV-2 and SARS-CoV in 

humans. Here, it was established that the receptor binding domain (RBD) of the SARS-

CoV-2 spike protein has a crystal structure with aid from the enzyme angiotensin-

converting enzyme 2 (ACE2).In comparison to the SARS-CoV RBD, the SARS-CoV-2 

RBD has a more compact ACE2-binding ridge, and different residue changes strengthen 

two virus-binding hotspots at the RBD-ACE2 interface. These structural traits raise the 

SARS-CoV-2 RBD's propensity for ACE2-binding.  Also found that the human ACE2 

receptor is used by the bat coronavirus RaTG13, which is closely related to the SARS-

CoV-2 virus. There is a chance that SARS-CoV-2 could be transmitted from animal to 

human due to differences in ACE2 recognition between SARS CoV-2, SARS-CoV, and 

bat coronavirus RaTG13(Shang et al., 2020), (Figure 2). 

 

 

Figure 2. ACE-2 is the host cell receptor responsible for mediating infection by SARS-

CoV-2, the novel coronavirus responsible for COVID-19 (Zu et al., 2020). 
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2.8. Diagnosis of COVID-19  

                It is very important to make a prompt diagnosis of COVID-19 to prevent the 

spread of the virus. It is generally acknowledged that computed tomography (CT), is the 

method that provides accurate results when determining whether COVID-19 is present 

in a patient. The contrast medium CT scan, on the other hand, is made up of hundreds of 

slices, each of which can be challenging to interpret, which can lead to diagnostic 

delays. With the assistance of artificial intelligence (AI), and more specifically deep 

learning, the diagnosis of COVID-19 based on these scans could potentially be 

simplified and completed in a timelier manner. The molecular diagnostic test and the 

imaging diagnostic test are two of the most important tests that can be used to establish 

whether an individual has COVID-19 (Minglei et al., 2022). 

                  The Reverse Transcription-Polymerase Chain Reaction (RT-PCR), is a 

molecular diagnostic test that is typically used to determine the presence of COVID-19 

(Minglei et al., 2022). On the other hand, RT-PCR testing for COVID-19 has the 

potential to produce a false negative result due to an insufficient amount of viral material 

in the specimen. In spite of these limitations, this laboratory test that is currently being 

used is still considered to be the most reliable method for identifying COVID-19 

(Minglei et al., 2022). 

          In order to have an accurate and timely diagnosis of thrombosis and 

thromboembolic complications in hospitalized COVID-19 patients, it is necessary to 

take into consideration the patient's medical history, the outcomes of laboratory tests that 

reflect hemostasis, the findings of the physical examination, and/or the findings of 

focused imaging investigations (Gsecka et al., 2021).  

            Patient lower respiratory tract RT-PCR analysis were done. Feces and nasal and 

oral swabs were also collected. Nucleic acid test findings depend on illness progression, 

testing methodologies, and reagents. Sample collecting procedure can also affect 

outcomes. In addition, several factors might alter nucleic acid test results, making it 

difficult to draw conclusions (Wiley, 2022). 
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              In conclusion, the current SARS-COV-2 tests use nasopharyngeal or oral swabs 

to detect the genetic material of the virus by RT-PCR test. The tests are unable to 

distinguish between people who contracted an infection, recovered, and then overcame 

it. For the detection of COVID-19, ELISA method which is based on antibody detection 

for immunoglobulin M (IgM) and immunoglobulin G (IgG) antibody, viral protein of 

specific interest and patient antibodies are "sandwiched" between reporter antibodies and 

patient antibodies, enabling the identification of functional patient antibodies 

(Sethuraman et al., 2020). 
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Chapter III 

Methodology 

 

3.1. Design of Study and participants  

              The study's sample collection occurred between December, 2020 and February, 

2021. A total of 2500 Participants were included in the study, the study was conducted 

on participants living in all governorates of Jordan. Participants who had a positive 

result of COVID-19 RT-PCR test was (n=1500), control group (n=1000) consisted of 

Participants who have a negative result for COVID-19 RT-PCR test. 

            The samples were chosen using a straightforward random sampling procedure 

from the auditors living in all governorates of Jordan, staff and patients of the Diamond 

Medical Laboratory were invited to participate, this project was conducted at Diamond 

Medical Laboratory, Amman, Jordan. after obtaining the approval of the Institutional 

Research Board Committee (IRB) at Near East University (NEU). 

 

3.2. Nasopharyngeal Swab Specimen Collection 

          Under aseptic conditions, important procedures have been followed for the 

volunteer doctors in collecting study samples. Followed by using of disinfectants, 

Personal protective equipment (PPE), and be careful not to be infected with the disease. 

All volunteers were asked to remove and replace the nose masks before taking a 

nasopharyngeal swab to reduce the risk of virus release causing coughing Furthermore, 

volunteers were washed their hands and use hand hygiene before taking the swab. After 

taking flocked swab from volunteer putted in RNA preservation solution tube. It is an 

inactivated virus solution tube and non-sterile, only used for the collection and 

transportation of virus samples was performed using Zybio kit.  

 

3.3. Experimental design 

           A questionnaire from the auditors was used to conduct the first phase of this 

investigation living in all governorates of Jordan and the staff and patients of the 
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Diamond Medical Laboratory. The second section included Reverse transcription 

polymerase chain reaction (RT-PCR) analysis for the sample study. 

 

3.3.1. Questionnaire 

            Both the face validity and the constituent of the questionnaire were carefully 

examined to see whether using it in the current study was appropriate. When evaluating 

the content validity of the questionnaire, experts who are familiar with the causes of 

COVID-19 and available treatments determined that the items were appropriate. Face 

validity was confirmed by a pilot study that examined the usefulness and intelligibility 

of the questionnaire items. The questionnaire's translation from forward to backward 

ensured that its scientific assumptions were preserved.  

             A questionnaire was designed to collect information from the study population 

and all volunteers were informed for the purpose of the study. The questionnaire was 

designed to contain Four parts that were reported in this study. The first section included 

demographic variables (gender: male, female; age (years); level of education, ranging 

from never been to school, to postgraduate; marital status: married, single; number of 

living people living in the household; and having children). 

 The second section included the reasons for being tested for COVID-19 two main 

questions: 

1- Why are you giving sample for COVID-19 PCR test at the moment? 

2-  Do you have one or more of the following symptoms at the moment?  

 

The final segment contained past positive COVID-19 diagnoses and included three 

primary questions. 

1- If a previous COVID-19 diagnosis was positive, the following questions must be 

addressed. 

- Did you spend time in the Intensive Care Unit? 

- Has anyone in your family tested positive for COVID-19? 

2- How many people in your family have tested positive for COVID-19? 
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3- Excluding your household, was anyone with whom you had contact (family, friend) 

diagnosed with COVID-19? 

The Third portion addressed risk factors such as smoking, substance abuse and 

underlying illnesses. 

The Fourth component on work conditions included employment status, style, if the 

work is performed inside, interaction with others as a prerequisite of the job, whether the 

workplace is congested, travel, and the use of disinfectants. 

The questionnaire was translated into Arabic by English and Arabic language specialists. 

 

3.3.2. Reverse transcription polymerase chain reaction 

              Nasopharyngeal swabs were collected by a trained physician from patients 

during a home visit. The collected swabs were stored in an ice box at 2–8 C until lab 

arrival. Viral nucleic acid extraction was performed using Zybio kits  by EXM3000 

Zybio machine which is a high-tech device that uses the magnetic bead method to 

separate and purify nucleic acids. Its advantages include more effective extraction, lower 

size, and safer operation. the extraction time takes 9 minutes for every 32 samples. After 

the viral nucleic acid extraction, COVID-19 would be identified in our laboratory 

(Diamond Lab) by QuantStudio 1 Real-Time PCR System using one of two kits. The 

first kit is the LiliFTM COVID-19 Multi Real-time RT-PCR Kit, which uses the reaction 

of a specific primer and fluorescent probe with a sample to identify the novel 

coronavirus using the probe method of Real-time RT-PCR. RNA-dependent RNA 

polymerase (RdRP) and envelop (E) gene, markers for finding novel coronaviruses, can 

be found using the LiliFTM COVID-19 Multi Real-time RT-PCR Kit. Additionally, the 

united states centers for disease control and prevention (US CDC) Nucleocapsid (N) 

gene and ribonuclease P (RNase P) gene, which can validate the accuracy of all test 

reactions, have been adopted and created for simultaneous detection. Zybio kits are the 

second kit; The Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 

Ribonucleic acid (RNA) prepared in step one was reverse-transcribed to generate 

complementary deoxyribonucleic acid (cDNA) in RT-PCR reaction system 

Additionally, it was combined with certain primers and probes (created using the 



 
 

34 
 

conserved open reading frame (ORF1ab) and (N gene) sequences) for PCR 

amplification. Qualitative detection of SARS-COV-2 was realized by monitoring the 

change of fluorescence signal intensity during RT-PCR amplification. Uracil DNA 

glycosylase (UNG) and deoxyuridine triphosphate (DUTP) were aiming to reduce the 

potential for PCR amplification products contamination during detection. In the interim, 

it is possible to prevent false negative results in PCR amplification by combining 

exogenous positive control. Regarding these kits, the positive control used virus 

containing the SARS-CoV- 2 target fragment sequence while the negative control used 

0.9% sodium chloride (Nacl). 

 

3.4. Statistical Analysis 

            Data were evaluated using descriptive statistics to determine the traits of the 

study population. There were percentages, a mean (M), and a standard deviation for the 

variables (SD). Data were compiled using Microsoft Excel, and statistical analysis was 

done using IBM SPSS Version 20 of the Statistical Package for the Social Sciences 

(v20). Using the Chi-Square test, the connection between the variables was examined.  

 

3.5. Ethical Approval 

            The Institutional Research Board Committee (IRB) at Near East University 

granted approval for this investigation (NEU). Jordan's ministry of health also offers this 

service. 
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Chapter IV 

Results 

4.1. Features of the study population  

          The total number of completed surveys was 2500. Approximately, the male to 

Female ratio showed slightly female predominance (56.2%, n=1405). The mean age of 

participants at time of the study was 33.65 years with Standard deviation of 12.14 (33.65 

±12.14 years). The median of the age 30 years. The minimum and maximum ages were 

10 , 80 years ,respectively. The participants belong to each age categories were noticed 

(24.0% of participants from 10-25 years of age category, 25.28% of participants from 

25-30 years of age category, 26.8% of participants from 30-40 years of age category, 

and 23.92% of participants from 40-80 years of age category). 

The vast majority of participants residence in Amman (85.92%, n=2148) having 

a Bachelor degree, (n=1297, 51.88%). Approximately half of participants were married 

(n=1274, 50.96%), and the remaining percentage (49.04%, n= 1226) was single. The 

highest proportion of the participants belong to the middle socioeconomic level 

(55.68%, n=1392) followed by low socioeconomic level (37.00%, n=925), and high 

socioeconomic level (7.32%, n=183). Approximately, 86.32% (n=2158) of participants 

do not belong to the medical sectors, whereas 13.68% (n=342) were health care 

providers distributed as a follow, (n=31, 1.24%) were nurses;  (n=30, 1.2%) were a 

doctor; (n=10, 0.4%) were a pharmaceutical; and (n=13. 0.52%) were a laboratory 

technician as shown in Table 1. 

Majority of participants were non-smokers (78.00%, n= 1950) whereas 19.16% 

of participants were smokers with smoking duration ranged from less than a year to 49 

years.  
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Table 1. 

 General features of the study population. 

Variables 

Frequency 

N % 

Gender 

Male 1095 43.80 

Female 1405 56.20 

Age category* 

10-25 years 600 24.00 

25-30 years 632 25.28 

30-40 years 670 26.8 

40-80 years 598 23.92 

Area of residence Amman 2148 85.92 

Others 352 14.08 

Educational level 

Never went to school 286 11.44 

Primary School 249 9.96 

High School 605 24.2 

Pre-graduated 1297 51.88 

Post-graduated 63 2.52 

 

Marital status 

 

Single 1226 49.04 

Married 1274 50.96 

Socioeconomic status Low level 925 37.00 
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Middle level 1392 55.68 

High level 183 7.32 

Smoker 

Yes 479 19.16 

No 1950 78.00 

Quit  71 2.84 

Work sector 

Healthcare 

provider 

Doctor 30 1.2 

Nurse 31 1.24 

Pharmaceutical 10 0.4 

Laboratory technician 13 0.52 

Dentist 258 10.32 

Non health 

care 

provider 

Unemployed/ student 923 36.92 

Not reported 1235 49.4 

N: Number, %: Percentage, *Age categories were based on quartiles: The quartiles were 

determined based on age distribution and range for the whole study sample. 

 

4.2. Prevalence of COVID-19 infection in the study population 

The prevalence of COVID-19 infection among tested nasopharyngeal swabs was 

60% resulted from 1500 samples out of 2500 samples as shown in the Figure 3. The 

participants were asked about the reason of COVID-19 testing; the highest proportion 

(67.32%) of participants were tested for COVID-19 because they had a symptom of 

COVID-19.  This was followed by the history of contact with infected persons (29.64%) 

(Figure 4). Wide variety of different relationships with infected persons was reported; 

contacted with infected Friend (n=178, 24.02%), contacted with infected Colleague 
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(n=137, 18.49%), and contacted with infected member of family as mother, father, 

uncle, aunt, brother and sister, (n=115, 15.52%) were the primary suspected sources of 

COVID-19 infection among participants (Table 2). Minority of participants (1.08%, 

n=27) reported a history of previous COVID-19 infection at the time of tested for 

COVID-19 during this study (Figure 5).  

 

Figure 3: Prevalence of COVID-19 infection 

. 
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Figure 4: The reasons that required a COVID -1 9 PCR 

 

Figure 5: Proportion of participants with a previous history of COVID-19 infection 
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Table 2. 

 Frequency of contacted infected COVID-19 patients with tested participants.  

Relationship 

Frequency 

N % 

Friend 178 24.03 

Colleague 137 18.49 

Uncle 115 15.53 

Brother 83 11.20 

Cousin 37 4.99 

Sister 34 4.59 

Mother 29 3.92 

Relatives 24 3.24 

Aunt 19 2.56 

Father 15 2.02 

Infected patient 10 1.35 

Uncle wife 9 1.21 

Neighbor 9 1.21 

Husband father 8 1.08 

Customer 6 0.81 

Son 6 0.81 

Grandmother 5 0.67 

Wife 4 0.54 
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Sister of husband 4 0.54 

Grandfather 2 0.27 

Father's friend 2 0.27 

Employee 3 0.40 

Daughter 2 0.27 

               Total      741 100% 

 

4.3. Complications of COVID-19 infection  

4.3.1. Signs and symptoms caused by COVID-19 infection 

             Among 1500 participants with COVID-19 infection, 95.3% (n= 1430) of the 

participants reported different signs and symptoms caused by COVID-19 infection 

(Figure 6). Different signs and symptoms with different frequency and percentage were 

reported in Table 3. The Commonest symptoms were loss of taste or smell, shortness or 

difficulty of breath, and muscle or joint pain (71.9%, 65.2%, and 60.6%), respectively.  

 

Figure 6: The percentage appearance of symptoms during COVID -19 infection between 

study samples 
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Table 3. 

Reported symptoms among symptomatic COVID-19 patients. 

Reported symptoms 

Frequency 

N % 

Fever 

Yes 539 37.7 

No 891 62.3 

Fatigue 

Yes 314 22.0 

No 1116 78.0 

Dry cough 

Yes 261 18.3 

No 1169 81.7 

Loss of taste or smell 

Yes 1028 71.9 

No 402 28.1 

Shortness or Difficulty of 

breath 

Yes 932 65.2 

No 498 34.8 

Muscle or joint pain 

Yes 867 60.6 

No 563 39.4 

Nasal congestion or runny nose 

Yes 154 10.8 

No 1276 89.2 

Sore throat 

Yes 182 12.7 

No 1248 87.3 

N: Number, %: Percentage, the percentage was calculated by divided the number of the 

cases from the total number of participants reported with symptoms (1430 participants)  
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4.3.2. ICU administration  

One quarter (25.9%, n=7) of the participants who had COVID-19 previously was 

administrated to ICU as shown in Figure 7.  

 

 

Figure 7: ICU administration due to previous COVID-19 infection 
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4.4. Evaluation of level of knowledge and awareness of participants during COVID-

19 pandemic  

      There are different protective procedures that can be applied to decrease the 

probability of COVID-19 infection including; reducing the contact with people, keeping 

away from close and crowded places, working online and in door, cleaning hands using 

alcohol based, and washing hands with soap and water. High level of knowledge and 

awareness were noted among studied population. To avoid contact with people (n=1593, 

63.72%), using a mask when found in crowded places (n=1098, 43.92%), and cleaning 

hands using alcohol-based (n=2139, 85.56%), and washing hands with soap and water 

(n=2153, 86.12%) were reported in high rate proportion in comparison with other 

negative practices and items that indicate poor knowledge about COVID-19 infection 

(Figure 8).   

 

Figure 8: Knowledge, awareness, and protective measures of COVID-19 



 
 

45 
 

           The participants with previous COVID-19 infection were reported with 

significant avoid the crowded places rather than participants without previous COVID-

19 infection (p<0.001) and hands cleaning using alcohol-based (p=0.014). Other 

protective measures showed no significant improvement between participants with 

history of previous COVID-19 infection and participants without previous COVID-19 

infection (Table 4).  

 

Table 4. 

A previous COVID-19 infection's effects on knowledge and practice improvements 

involving preventative measures. 

Protective practice 

Previously infection with 

COVID-19 p-Value 

Yes No 

Contact With People 

Yes 0 105 

0.236 No 18 1571 

Use a mask 9 596 

Wash hands with soap 

and water 

Yes 26 2127 

0.093 

No 1 346 

Crowded Places 

No 2 845 

<0.001* 

Once a week 0 216 

Twice a week 0 127 

Three or more 

times in a week 

0 33 
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Use a mask 25 973 

Total number of people 

working 

1-5 2 294 

0.264 

6-10 4 153 

11-30 2 121 

30-50 0 7 

Work In Door 

Yes 7 375 

0.139 

No 16 1450 

Use mask while 

working 

4 529 

Clean your hands using 

alcohol-based 

Yes 27 2112 

0.014* 

No 0 361 

 

 

4.5. Risk factors for COVID-19 infection in Jordan  

4.5.1. Impact of history of previous COVID-19 on recurrent COVID-19 infection in 

Jordan 

 The participants who did not have a history of previous COVID-19 infection 

were at higher risk to COVID-19 infection in comparison to participants with previous 

infection of COVID-19 (p≤0.001). The date of previous infection among the participants 

ranged from less than one month ago to three months ago, the previous infection within 

3 months ago shows a protective role against current COVID-19 infection with no 

significant differences between the reported duration of infection (Table 5).   
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Table 5. 

Impact of history of previous COVID-19 on recurrent COVID-19  

Items 

Current COVID-19 infection 

p-Value 

Yes No 

Have you previously been 

diagnosed with COVID-19 

infection? 

Yes 0 27 

≤0.001* No 1500 973 

When were you previously 

diagnosed with COVID-19 

infection? 

Less than 1 month 

ago 

0 2 

0.862 1months ago 0 4 

2 months ago, 0 8 

3 months ago, 0 13 

Did you stay at Intensive Care 

Unit in the previous COVID19 

Yes 0 4 

0.026* 
No 1500 996 

 

4.5.2. COVID-19 infection among high-risk groups in Jordan  

            The participants were asked about different underlying disease or working as 

healthcare provider. Having a chronic disease is significantly associated with increase 

the probability of COVID-19 infection (p ≤0.001). Chronic neurological disease (p-

value 0.028), chronic kidney disease (p-value 0.003), chronic liver disease (p-value 

0.028), chronic heart disease (p= 0.013), chronic lung disease (p= 0.010), and 

hypertension (p= 0.003) are significantly associated with increased probability of covid-

19 infection. Having a sign of common cold is significantly associated with increase the 

risk of infection with COVID-19 (p≤0.001), as it was indicated in Table 6. 
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Table 6. 

Impact of underlying conditions on COVID-19 infection 

Items 

current COVID-19 

infection 

p-Value 

Yes No 

Cancer 

Yes 10 5 

0.403 

No 1490 995 

Chronic neurological disease 

Yes 7 0 

0.028* 

No 1493 1000 

Chronic kidney disease 

Yes 15 1 

0.003* 

No 1485 999 

Chronic liver disease 

Yes 7 0 

0.028* 

No 1493 1000 

Chronic heart disease 

Yes 20 4 

0.013* 

No 1480 996 

Chronic lung disease 

Yes 9 0 

0.010* 

No 1491 1000 

Hypertension 

Yes 126 55 

0.003* 

No 1374 945 

Organ or bone marrow 

transplantation 

Yes 3 0 

0.216 

No 1497 1000 
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Health care/Non health care 

Provider  

Healthcare 

provider 

32 2 

0.035* 

non health care 

provider 

565 948 

Have Common Cold 

Yes 167 63 

≤0.001* 

No 1123 937 

one week 25 4 

less than two 

weeks 

2 0 

two weeks 1 1 

three weeks 2 0 

one month 56 40 

more than one 

month 

38 18 

 

 

4.5.3. Influence of a precautionary approach on COVID-19 infection in Jordan 

            Following a protective measure including; contact with people, wash hands with 

soap and water, clean your hands using alcohol-based, crowded places, work in door, and 

did not travel in the last year are strongly associated with reduce and eliminate the risk of 

COVID-19 infection (p≤0.001) among non-infected participants (Table 7).  
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Table 7.  

Impact of follow a protective measures COVID-19 infection. 

Items 

current COVID-19 infection p-Value 

Yes No 

Contact With 

People 

Yes 102 3 

≤0.001* 

No 961 628 

Use a mask 

while Contact 

with People 

238 367 

Wash hands with 

soap and water 

Yes 1182 971 

≤0.001* 

No 318 29 

Clean your hands 

using alcohol-based 

Yes 1155 984 

≤0.001* 

No 345 16 

Crowded Places 

No 521 326 

≤0.001* 

Once a week 206 10 

Twice a week 124 3 

Three or more 

times in a week 

32 1 

Use a mask 340 658 

Work In Door 

Yes 150 232 

≤0.001* 

No 858 608 
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Use mask 

while working 

373 160 

In the last one year 

did you travel 

No 1204 987 

≤0.001* 

Yes 101 12 

 

 

4.5.4. Status of social life during COVID-19 in Jordan 

                Living with group of people more than ten in the same house was strongly 

associated with current COVID-19 infection at the time of the study (p≤0.001). Having 

children younger than 18 years, and working with high number of people were 

associated with increased probability of COVID-19 (p=0.010, and 0.003) (Table 8).   
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Table 8. 

 Status of social life during COVID-19 in Jordan 

  current COVID-19 

infection p-Value 

Yes No 

Number of people 

living in your house 

1-5 475 1219 ≤0.001* 

6-10 294 236 

More than 10 14 1 

children category 

Less than 18 years 402 277 0.010* 

Equal or more than 

18 years 

16 5 

Both category 50 18 

Do you have 

children? 

Yes 39 48 0.292 

No 638 678 

Total number of 

people working 

1-5 173 123 

0.003* 

6-10 29 128 

11-20 39 73 

21-35 8 3 

more than 35 5 2 
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Chapter V 

 Discussion 

 

             The purpose of the present study was to estimate the incidence of COVID-19 

cases in Jordan during a specific time frame, and to determine the prevalence of 

COVID-19 cases in Jordan. and COVID-19 risk factors in the Jordanian population.          

             In our study, the positivity rate in Jordan was (60%) during December, 2020 and 

February, 2021, this prevalence is higher than that reported elsewhere. In the previous 

study for (Setiadi W et al., 2022)  the Prevalence and epidemiological characteristics of 

COVID-19 after one year of pandemic in Jakarta and neighboring areas, Indonesia found 

that the peak prevalence of infection was in March 2020 (26.3%) and was followed by 

January 2021 (23.9%) and February 2021 (21.8%). Out of 64,364 specimens, 10,130 

(15.7%) were proven to be positive for SARS-CoV-2, The specimens from Jakarta, West 

Java, and Banten had positive rates of 16.3%, 13.3%, and 16.8%, respectively. While, in 

another descriptive analytical study (Marzieh Araban et al., 2021) for patients with 

COVID-19, Saveh, Islamic Republic of Iran, showed that 3181 patients in total , 1422 

(44.7%) patients tested positive for COVID-19 based on laboratory data (PCR results), 

while 1759 (55.3%) patients tested negative.as well as, (Louis Jacob et al., 2021) From 

March 2020 to March 2021, approximately 14% of symptomatic patients tested for 

COVID-19 were tested positive with COVID-19 in German general practices. 

             The most prevalent symptoms were fever, fatigue, dry cough, loss of taste or 

smell, shortness or difficulty of breath, muscle or joint pain, nasal congestion or runny 

nose, and sore throat. Such symptoms were described in other studies such as the study 

of (Nishiura et al., 2020; Elnasser et al., 2021; Iqbal et al., 2021). These symptoms were 

associated with the disease and their intensity were developed as the intensity of the 

infection increased.   

              There are many Studies were done in 2020. The first study reflects the Chinese 

community Database, 3600 patients were contributed into this study, the most common 

symptoms seen were fever (83.3%), cough (60.3%) and fatigue (38.0%) ,(Xiaoyi, et 

al.2020). The second study indicates that fever was the commonest symptom (77%), 

https://pubmed.ncbi.nlm.nih.gov/?term=Jacob+L&cauthor_id=34380089
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followed by cough (63%), fatigue (21.0%) and diarrhea (5%),(Yu, Chengcheng, et 

al2020). . On the contrary of the third study. The commonest symptom was cough 

followed by  fever then diarrhea with the following percentages (92%), (83%) and 

(17%) respectively (Liu, Yingxia, et 2020). Comparing with the previous studies, our 

study shows that fever is the most common symptom with (37.7%) followed by fatigue 

with (22.0%) and cough with (18.3%) 

             The results revealed that slightly more than a quarter of the participants with 

previous COVID-19 infection was administrated to ICU. However, hospitalization 

depends on the presence of symptoms and their severity. Previous studies showed that 

some symptoms such as diarrhea were associated with COVID-19 patients (Díaz et al., 

2020). In general, patients who had high risk factors were more likely to be hospitalized 

when infected with COVID-19 (Ghaebi et al., 2021). 

               A cross-sectional survey was done on 1241 truck drivers in India, the main part 

of the study reflects the level of knowledge and awareness of the drivers during the 

pandemic covid19. whereas the study results showed that (69%) of the truck drivers 

constantly sanitize their hands using alcohol, (89%) of them wear masks in the public 

area and (70%) of them leave safe distances and stay away from other people (Sood, 

Ishaana, et al,. 2022). According to our results. There were a high level of knowledge, 

awareness and protective measures among participants. As an example, avoided contact 

with people (63.72%), use a mask when found in crowded places (43.92%), and clean 

hands using alcohol-based (85.56%), and wash hands with soap and water (86.12%)  

             The participants with prior COVID-19 infection were significantly more likely 

to avoid crowded places and clean their hands with alcohol (p=0.001) than those without 

prior COVID-19 infection (p=0.014). Other protective measures did not differ 

significantly between participants with a history of prior COVID-19 infection and those 

without a history of prior infection. These findings can be explained by the cumulative 

experience of previous exposure to the infection, and it appears that patients learn from 

self-experience and social media-based instructions. However, media played a variety of 

roles during the pandemic and sometimes disseminated false information (Cinelli et al., 

2020).   
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             The results showed that previous history of COVID-19 was significantly 

beneficial to gain the patients autoimmunity against the virus which less likely to be 

currently infected with COVID-19 compared with those patients who were not 

previously infected (Min et al., 2021; Smits et al., 2021).    

             The data of the present study showed that having a chronic disease is 

significantly associated with increasing the probability of COVID-19 infection 

(p≤0.001). Chronic diseases seem to be a predisposing factor facilitating the existence 

and pathogenesis of COVID-19 (Haybar et al., 2020). 

                Chronic neurological disease (p=0.028), chronic kidney disease (p=0.003), 

chronic liver disease (p=0.028), chronic heart disease (p=0.013), chronic lung disease 

(p=0.010), and hypertension (p= 0.003) are significantly associated with increase 

probability of COVID-19. Having a sign of common cold is significantly associated with 

increasing the risk of infection with SARS-CoV-2 (p≤0.001). This clinical picture means 

that the existence of chronic diseases weakens the body defense mechanisms and makes 

the body vulnerable to the develop COVID-19. Several studies reported the existence of 

various comorbidities to be associated with worse outcomes of the disease (He et al., 

2020; Murthy et al., 2020; Verity et al., 2020).  

              Following protective measures such as contact with people, wash hands with 

soap and water, clean your hands using alcohol-based, crowded places, work in door, 

and did not travel in the last year are strongly associated with reduce and eliminate the 

risk of SARS-CoV-2 infection (p≤0.001) among non-infected participants. It has been 

reported that minimizing contact with infected people leads to lower the number of 

infected persons (Bi et al., 2020; Guidetti et al., 2022). 

           The data of the present study showed that living with group of people more than 

ten in the same house was strongly associated with current SARS-CoV-2 infection     

(p≤0.001).  

           Working associated with many people and having young children, as they spend 

most of their time outside and interact with people of all ages, which makes them 

exposed to continuous risks of infection (p= 0.010, and 0.003). These findings can be 
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explained by taking into consideration that as the number of people residing in close 

quarters rises, the spread of disease would also rise. (Dunton et al., 2020).  
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Chapter VI 

 Conclusion  

           Identification of COVID-19 in Jordan using RT-PCR as a specific method 

allowed accurate identification of the virus and this procedure was a reliable and 

effective technique. According to the findings of the survey which was useful to know 

the Jordanian lifestyle during COVID-19 pandemic, there was a low level of 

commitment of using personal protection measures such as wearing masks and washing 

hands with alcohol-based disinfectants. There was a significant association between 

COVID-19 and crowded areas, regardless of whether those areas were at home or at 

work. 
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