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> Abstract <

Background: The coronavirus disease is a worldwide universal outbreak

occurrence named an ongoing illness as one of the most fatal infectious diseases in
the world, which started in December 2019 in the Hubei province in the Chinese.
Generally, certain risk factors that increase the incidence of infection include the
male gender, age, and any underlying medical conditions such as kidney disease,
chronic lung disease, cancer, and other. When children and adolescents are
hospitalized, the chance of developing a serious illness from COVID-19 is

increased by the existence of underlying medical disorders.

Material and Methods: This study aims to assess factors associated with
mortality and recovery rates of COVID-19 among children and adolescents.
Descriptive analytic study design was used during the period from 15" October
2022 to 14" May 2023. Data were collected retrospectively by using related
medical records, and statistic division, which include (287) patients aged from
birth -20 years with COVID-19 infectious in six main hospitals for isolation units
such as Marjan medical city, Babil teaching hospital for maternity and children,
AL-Imam Sadiq Teaching Hospital, Al -Qassim General Hospital, Al-Noor
Children’s Hospital, and Ibn Saif Children’s Hospital at Babil province and

constructed questionnaire for purpose of the study.

Results of the Study: The majority of children and adolescents are
between the ages of (1 - 20) years with a mean of age (11.17) years. The study
shows more than half (53.3%) are male with 51.6% of patients being from rural
areas. The overall majority (83.3%) of the sample was recovered from the
particular virus, with statistically significant differences in the COVID-19
mortality rate based on their ages. There is a relationship between the mortality
rate of COVID-19 and each of gender, residence, and the duration of

hospitalization.



Conclusions and Recommendations: The study concludes that there is a
significant effect of COVID-19 on the mortality and recovery rates of children and
adolescents. It is recommended to activate the roles of pediatric nurses and other
healthcare workers in isolation units should be attentive in providing health care
for children and adolescents with COVID-19 or any other pandemics to modify
effective management and prevent its transmission between others such as early
isolation, and complication prevention whether now or any other pandemic in the

future.
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Chapter One
Introduction

1.1. Introduction

The coronavirus disease-19 is a worldwide outbreak named an ongoing
illness of one of the most fatal types of infectious diseases in the world. Starting in
December 2019, a novel coronavirus called "severe acute respiratory syndrome
coronavirus 2 (SARS-C oV-2) " was first discovered to be the source of a group of
atypical pneumonia cases in the Hubei province in the Chinese city of Wuhan.
According to the World Health Organization the virus spread quickly over the
world that became a global pandemic known as coronavirus disease 2019
(COVID-19) (WHO, 2020).

The coronavirus is known because of its distinctive characteristic solar
corona (crown-like) or spherical appearance when watched under an electron
microscope, it was made up of a crown of club-shaped peplomers or spikes on top
of an outer layer of lipid. Each spike contains a structural protein-containing-
helical single-stranded RNA (Chan et al., 2020).

The percentage of confirmed cases among children and adolescents was
relatively low in the early stages of the COVID-19 pandemic. It was believed that
SARS-CoV-2 rarely impacted children or adolescents (Ladhani et al., 2020; Parri
et al., 2020). Children and adolescents are at risk for COVID-19 infection,
according to a study conducted after the high prevalence among patients. However,
a high ratio of children and adolescents are either symptomatic or asymptomatic.
Therefore, because of the low prevalence of examine in children, the true
frequency of infection is understated (Bi et al., 2020; Wu and McGoogan, 2020 ).

Factors associated with the mortality of COVID-19 among children and
adolescents are not well described. Generally, risk factors that increase the
incidence of infection include the male gender, age, and any underlying medical
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conditions such as kidney disease, diabetes mellitus, chronic lung disease, cancer,
neurologic problems, cardiovascular disease, and immunosuppression (Tracker,
2021). When children and adolescents are hospitalized, the chance of developing a
serious illness from COVID-19 is increased by the existence of underlying medical
disorders. In addition, "Multisystem inflammatory syndrome in children" (MIS-C),
which primarily affects previously healthy school-aged children, can develop in
children who have been infected with the SARS-CoV-2 infection ( Ko et al., 2021;
Shekerdemian et al., 2020)

The clinical characteristics of coronavirus patients in general form, vary
from mild symptoms in some patients to severe symptoms in others. Mild
symptoms include headache, dyspnea, fever, tachypnea, anorexia, diarrhea,
vomiting, Loss of taste and smell, cough, sore throat, and fatigue. In some children
and adolescents, the virus may cause severe complications, such as renal disorders,
gastrointestinal  disorders, neurologic disorders, pneumonia, multisystem
inflammatory syndrome, and acute respiratory failure, or multi-system organ
failure ( Algahtani et al., 2020; Feigin et al., 2003 ).

The most risky indicators experienced by children with SARS-CoV-2
include: fever, cough, fatigue, headache, dyspnea, cough, sore throat, diarrhea,
vomiting, rhinorrhea, expectoration, and pharyngalgia. Other symptoms such as
cyanosis, malaise, restlessness, bad appetite, poor feeding, and reduced activity
also present as the disease progresses ( Chen et al., 2020). Respiratory failure may
also be encountered in most severe cases, especially in younger patients, causing
unresponsiveness to oxygen therapy, septic shock, metabolic acidosis, impaired

renal function, and other health complications (Wang and Zhang, 2020).

Thus, it was discovered that most children and adolescents with severe acute
respiratory syndrome coronavirus -2 (SARS-CoV-2) are asymptomatic or just
mildly unwell at the beginning of the coronavirus disease 2019 (COVID-19)

pandemic. The epidemiologic and clinical features of children and adolescents with
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severe acute respiratory infections as well as the actual prevalence of
asymptomatic SARS-COV 2 infection are probably underestimated, despite the

fact that asymptomatic youngsters are less commonly studied (Dong et al., 2020).

Generally, hospitalization and life-threatening outcomes are less likely
among children and adolescents with COVID-19 compared to old ages. However,
instances of severe illness or post-infectious may develop into multisystem
hyperinflammatory syndrome known as "a multisystem inflammatory syndrome in
children (MIS-C)" have been reported in several cases of babies with COVID-19
(Biglari et al., 2021).

However, mortalities of children and adolescents because of multiple
organ failures such as chronic lung failure, heart failure, renal failure, shock, and
additionally, male sex, age, history of obesity, hypertension, secondary infection,
diabetes mellitus, and malignancy were associated with an increased risk of
hospitalization/ fatalities (Huang et al., 2020). Despite those consequences — as
measures have been taken to prevent the virus from spreading, including
maintaining social isolation and a state of lockdown, staying at home and limiting
travel, donning a well-fitted face mask, and routinely washing hands with sanitizer

or soap and water (Girum et al., 2021; Liu et al., 2020).

Processes of SARS-CoV-2 infection transmission in children and
adolescents. During the COVID-19 emerging phase, the infection starts from the
community-wide person-to-person transmission, nearly exclusively in adults. The
virus also transmits within the family, particularly to older adults and young
children who are more vulnerable to infection if a baby is delivered vaginally to a

mother who has a proven infection, a perinatal infection may result (Team, 2020).

The possibility of transmission from a person infected with SARS-CoV-2
who is asymptomatic is less than the risk from a symptomatic person. Therefore,
early studies discovered that children's milder manifestations do not contribute

significantly to the transmission of the SARS-CoV-2 virus. Yet, a more recent
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study raises questions about the possibility that children could spread the infection.
(DeBiasi & Delaney, 2021).

Additionally, studies have shown that social isolation strategies such as
closing schools have a considerably smaller influence on SARS-CoV-2 transfer as
compared to various isolation strategies. In the past months, new variants of
COVID-19 have emerged with higher transmissibility and increased impact on
morbidity and mortality. The children role and adolescents in transmitting the
dynamics of COVID-19 variants to reduce mortality and morbidity among them
must be understood ( Li et al., 2021).

Although there are currently more than 110 million COVID-19 cases
worldwide, little information is available regarding the transmission of COVID-19
to newborns by infected pregnant women. There is a lack of knowledge regarding
the clinical course and effects of infected neonates, particularly preterm newborns.
The COVID-19 infection in preterm infants is an exclusive subgroup of all
COVID-19 infections worldwide Considering its distinct difficulties (JHU, 2021).

Several studies have shown that COVID-19 can spread between people
through direct touch and nasal droplets in both symptomatic and asymptomatic
patients. There is currently no approved vaccination or treatment that can
effectively prevent or treat SARS-CoV-2 infections; therefore, certain preventative
health actions can assist in resolving primary problems in patients including

children with different age groups ( Lauer et al., 2020; Xiao et al., 2020)
1.2. Importance of the Study:

On March 11, 2020, the World Health Organization (WHO) proclaimed the
current COVID-19 disease a global pandemic (Cucinotta & Vanelli, 2020) after the
initial incidence was confirmed in China's Hubei province in December 20109.
Since then, there have been more than 475 million verified COVID-19 cases
worldwide, with about 6 million fatalities as of March 24, 2022 (WHO, 2022).
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Wuhan City, Hubei Province, reported the first case of atypical unexplained
pneumonia in December 2019. The spread of the disease started in the seafood

market of Wuhan, China, after which it was diagnosed and named COVID-19
according to WHO. Patients suffer from high fevers (over 39 C°), dry coughs,
lethargy, fatigue, and breathing problems ( Wu et al., 2020; Zhu et al., 2020 ). It

quickly spread to other east Asian countries, and then to the middle east and
Europe. In severe situations, the disease causes MIS-C, pneumonia, metabolic
acidosis, septic shock, and hemorrhage (WHO, 2020).

According to estimates, 7% of children and adolescents with COVID-19
are admitted to hospitals, and 28% to 33% of those children need intensive care
(Bailey et al., 2021; Preston et al., 2021). Although over 2% of COVID-19 cases
reported involved people under 20 years, As of April 13, 2021, the US Centers for
Disease Control and Prevention (CDC) has received reports of more than 2.8
million cases and 377 fatalities linked to SARS-CoV-2 in the US youth and
children less than 18 years (Kim et al., 2020).

According to the World Health Organization (WHO) report, coronavirus
epidemics (SARS-CoVs) began to spread in south China, Guangdong city, in 2002,
producing shortness of breath, high fever, and pneumonia before quick spreading
to other parts of the world, whereas MERS-CoV was initially discovered in 2012
in Saudi Arabia (Padron-Regalado, 2020).

There is little information available regarding the clinical state and
underlying health complications in pediatric decedent cases due to the low number
of SARS-CoV-2-associated deaths among individuals under 20 years of age as
compared to adult deaths (Leidman et al., 2021). Therefore, the researchers
conducted an early study to review the data regarding the demographics, clinical
features, and consequences seen in children and adolescents with SARS-CoV-2
who died and recovered in the US between February 12 and July 31, 2020. This
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was done due to the pandemic and rising cases and hospitalizations in people under
20 years old (Levin et al., 2021).

In Iraq, the first confirmed case of COVID-19 infection was discovered in a
student from Iran who arrived in Najaf province on 24 February 2020, then
detected four infected from one family in the Kirkuk governorate, who traveled to
Iran on February 25. On February 27 in Baghdad, another case involving a patient
who had recently visited Iran was noted (Sarhan et al., 2020). As of March 12,
2020, there have been 74 confirmed cases and 8 fatalities across Irag. The
confirmed cases jumped to 1415 on 16 April 2020, with 78 fatalities recorded. By
24 May 2020, the number of confirmed cases of COVID-19 reached 4469 and
reported 160 deaths, while 2738 patients recovered from the infection (Khalil et
al., 2020).

All cases were diagnosed in Irag from the beginning of the COVID-19
pandemic from confirmed cases (2469497) on 25 December 2022, with (25374)
mortalities and a recovery percent of 98.9% (2444123) recorded, Iraq is first in the
Arab world and 27th globally in terms of the number of confirmed cases. All

studies currently aim to publish and adhere to prevention methods and adopt them
as the basis for behaviors to prevent the spread of another wave of virus infections

(world meter, 2022).

The virus that causes coronavirus disease 2019 (COVID-19) is typically
asymptomatic or mild, with recovery expected within 1 to 2 weeks in healthy
children under twenty years of age and increases the severity of this infection with
factors associated (Ludvigsson, 2020; Zhang et al., 2020). According to serologic
studies, 50% of children who were confirmed for SARS-CoV-2 report having no
symptoms. Although anosmia/ageusia is uncommon in children, it is the best
indicator of a positive SARS-CoV-2 test (Suratannon et al., 2020).
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The expected incubation period ranges from 5 to 14 days, and it may differ
from patient to patient depending on their ages and prior infection history (Helmy
et al., 2020). On March 16, 2020, the illness spread to more than 150 nations and
territories. In the previous few months, there's been a significant increase in
COVID-19 situations (Lauer et al., 2020).

Besides, important elements of COVID-19 management included early
diagnosis, prompt isolation, general and effective supportive care, and infection
prevention and control (Liu and Liu, 2020). Additionally, receiving a vaccination
has been suggested as another step to minimize the impact of COVID-19. As a
result, as of March 17, 2022, more than 10.9 billion vaccination doses have been
given. However, even though numerous strategies are being used to battle this
pandemic, its effects on the entire world are still unknown. The health system's
biggest obstacles to controlling the pandemic include viral mutation, the creation
of novel varieties and resistance, and ambiguous routes of transmission (Chavda et
al., 2022).

Finally, early findings from COVID-19 vaccine studies show excellent
efficacy and tolerance in young patients. Therefore, the Centers for Disease
Control and Prevention (CDC) and other health organizations in the United States
have recommended immunization for children aged 12 and older to protect them,

but largely to help achieve herd immunity (DeBiasi and Delaney, 2021).

1.3. Statement of the Problem:

Factors Associated with Mortality and Recovery Rates of COVID-19 among
Children and Adolescents through the Period 2020-2022

Some children die as a result of communicable diseases, which have a
significant impact on society as a whole, this study is conducted on the factors
associated with mortality and recovery rates of COVID-19 cases among children

and adolescents in the Babylon province to identify the extension of the disease
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and effect on children as well as adolescents of all ages and in all countries are
seriously suffering from the consequences of the pandemic. COVID-19-related
measures are having a profound effect on their health and well-being and for some,
the impact will be lifelong. Children and adolescents who have chronic diseases or
impaired immune systems are more likely to contract infectious diseases such as
COVID-109.

1.4. Objectives of the Study to:

1.4.1. Determining the mortality and recovery rates of COVID-19 among children
and adolescents through the period 2020-2022.

1.4.2. ldentifying the factors associated with the mortality of COVID-19 among
children and adolescents through the period 2020-2022.

1.4.3. Finding out the difference between age groups in terms of mortality and

recovery rates.

1.4.4. ldentifying if the cause of death, number of chronic diseases, signs and

symptoms, risk factors, and complications can predict the mortality rate.

1.5. Hypothesis:

1.5. A. Null hypothesis: there is no significant relationship between factors
associated of mortality rate and COVID-19 among children and adolescents of the

sample.at p<0.05.

1.5. B. Alternative hypothesis: there is a significant relationship between factors
associated of mortality rate and COVID-19 among children and adolescents of the

sample.at p<0.05.
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1.6. Definition of Terms:

1.6.1. Factors Associated:
1.6.1. A. Theoretical Definition

Something that increases a person's chances of developing a disease (E
medicine health, 2022).

1.6.1. B. Operational Definition

It refers to the factors that increase the risk of COVID-19 mortality among

childhood age groups.
1.6.2. Mortality Rate:
1.6.2. A. Theoretical Definition

It is a measurement of the frequency of deaths occurring in a particular

population over a certain time (E medicine health, 2022).
1.6.2. B. Operational Definition:
The number of deaths in an area or period due to COVID-19 infection.
1.6.3. Recovery Rate:
1.6.3. A. Theoretical Definition:

The process of becoming well again after an illness or injury (Oxford
dictionaries, 2022).

1.6.3. B. Operational Definition:

The ratio of the number of recoveries after COVID-19 infection.
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1.6.4. Coronavirus Disease-19:
1.6.4. A. Theoretical Definition:

It is an infectious respiratory disease caused by the SARS-CoV-2 virus
(WHO, 2020).

1.6.4. B. Operational Definition:

A highly contagious disease may cause organ failure and be life-threatening

in children and adolescents.
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Chapter Two

Review of Literature

This chapter provides a summary of nearly all pertinent and available
literature on factors associated with mortality and recovery rates of the COVID-19

pandemic among children and adolescents in the following manner:

2.1. COVID-19: General Overview

The coronavirus is an enveloped RNA virus that causes human respiratory
diseases, such as "severe acute respiratory syndrome (SARS)", pneumonia, and
acute exacerbation of chronic bronchitis (AECB). The SARS-CoV epidemic is one
of the notable coronavirus-related human infections that caused great social panic
in 2003 (Bian et al., 2013). Currently, the world is battling with the suppression of
another novel coronavirus called SARS-CoV-2 which was first reported in Wuhan,
China in 2019 (Zhu et al., 2020).

The SARS-CoV -2 is an original human virus that can infect numerous host
species, including children and old people (Fung & Liu, 2019). The causative
virus, SARS-CoV-2, was identified as a unique strain of coronaviruses that shares
80% genetic similarity with SARS-CoV from the 2003 SARS outbreak, that on 11
Mar 2020, the WHO declared the outbreak a global pandemic (Anand et al., 2020).

Infections with SARS-CoV-2 in children and adolescents often result in less
severe illness and fewer fatalities than infections in adults. While a milder course
of infection is a good sign, weaker symptoms might have led to less testing.
Therefore, leading to fewer situations of SARS-CoV-2 infections in children and

adolescents are found. (Liu et al., 2020).

Children and adolescents who transmit the disease even if they were mild or
asymptomatic may also contribute to transmission in the community. Therefore,

Understanding the signs, spread, and dynamics of SARS-CoV-2 transfer in
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children and adolescents is important for creating, improving, and developing
COVID-19 disease prevention strategies, especially considering that children under
the age of 12 are not now eligible for or authorized to receive an immunization
(Hoang et al., 2020; Morand et al., 2020).

Children and adolescents with severe infection and extended COVID-19
symptoms are sometimes led to having post-COVID conditions or post-acute
complications of SARS-CoV-2 infection. However, the frequency and features of
these conditions are still being studied. Due to insufficient follow-up and the lack
of studies with control groups, the prevalence, features, and outcome of persistent
symptoms following SARS-CoV-2 disease are still unknown (Buonsenso et al.,
2021).

In addition, hyperinflammatory syndrome, called pediatric multisystem
inflammatory syndrome temporally associated with SARS-CoV-2 (PIMS-TS) in
Europe and pediatric multisystem inflammatory syndrome (MIS-C) in the United
States, can complicate recovery from COVID-19. The severity of illness caused by
new variants of SARS-CoV-2 in children and adolescents, compared to previous
strains, is still under investigation (WHO, 2020).

Several elements of the world, governmental, and private economy have also
undergone significant impacted as a result of the quickly changing environment
due to the COVID-19 pandemic, also there have been documented declines in the
travel, airline, agricultural, and money industries. Moreover, governments around
the world were forced to drastically reduce both supply and demand in the

economy (Nicola et al., 2020).

2.2. COVID-19: Historical Overview

The avian infectious bronchitis virus, the first coronavirus to be discovered,
was isolated in 1937 and considered as the cause of devastating infections in

chickens. In 1965, Tyrrell and Bynoe identified the first human coronavirus from
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the nasal cavity and cultivated it on human ciliated embryonic trachea cells in
vitro. Since at least 500-800 years ago, coronaviruses have been discovered in
humans; they were all first discovered in bats (Yang et al., 2020; Su et al., 2016;
Berry et al., 2015).

The first discovery of a human coronavirus was in 1965 when Tyrrell and
Bynoe (1965) isolated a virus from a male child's nasal wash from that time and
began the evolution of human coronaviruses. The child had typical signs and
symptoms of a common cold, and the wash was found to be able to induce colds in
challenged intranasal volunteers. The virus, named B814 (after the nasal lavage
number), could be grown in the tissues of human embryonic tracheal organs but
not in cell lines used at the time to grow other known causative agents of the
common cold. However, at that time Tyrrell and Bynoe were unable to develop the

agent in tissue culture (Tyrrell and Bynoe, 1966).

At approximately the same time, Hamre and Procknow were successful in
growing a virus with specific features in tissue culture by using samples taken
from sick medical students with common colds. B814 and the virus that Hamre
identified as 229E were both ether sensitive and thus presumably required a lipid
coat for infection, but these two viruses were not related to any myxoviruses or

paramyxoviruses. (Hamre and Procknow, 1966).

While studying there at the National Institutes of Health in Robert Chanock's
lab, (Mclntosh et al., 1967) reported the recovery of several ether-sensitive agent
strains from the human respiratory system using a similar technique to Tyrrell and
Bynoe's. These viruses were given the designation Organ culture (OC) to indicate

that they had been developed in organ cultures.

In the same period of the above studies, (Almeida and Tyrrell, 1967) when
Almeida and Tyrrell employed electron microscopy to examine liquids from organ
cultures infected with B814, they discovered particles that matched the chicken

infectious bronchitis virus. The membrane-coated, medium-sized (80-150 nm),
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pleomorphic particles have widely dispersed club-shaped surface projections on
them. The morphology of the 229E agent discovered by Hamre and Procknow?2

and the earlier OC viruses discovered by (Mclntosh et al., 1967) were similar.
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Figure (2-1) Coronavirus (Mao et al., 2020).

Tyrrell oversaw a team of virologists working on human strains and a few
animal viruses in the late 1967s. These included the transmissible gastroenteritis
virus of swine, mouse hepatitis virus, and infectious bronchitis virus, all of which
had been shown to have the same morphology as seen under an electron
microscope ( Witte et al., 1968; Mclntosh et al., 1967). A new type of virus
resembling a crown or spherical appeared under an electron microscope. This
novel group of viruses was named Coronavirus and was eventually identified as a

new genus of viruses ( Tyrrell et al., 1975).

As a result of ongoing studies utilizing serologic methods, there is a
significant amount of knowledge on the epidemiology of new respiratory
coronaviruses. It was observed that respiratory coronavirus infections are more

common in the spring and winter months than in the summer and fall in temperate
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areas. studies showed that during epidemics, coronavirus infections can account for
up to 35% of all respiratory viral activity. Overall, 15% of adult common colds

were thought to be caused by coronaviruses (Mclntosh et al., 1970).

There are four human coronaviruses known to cause the common cold or
upper respiratory illnesses in humans: 229, HKU1, NL63, and OC43 (Fung &
Liu, 2019). Nevertheless, the recently identified coronaviruses SARS-CoV (2002)
and MERS-CoV (2012), which caused severe acute respiratory illnesses and
nosocomial outbreaks, fundamentally changed all previously understood methods
for combating this virus family. Around the end of 2019, discovered a new
coronavirus that is now known as SARS-CoV-2 (2019) suddenly in Wuhan, China.
On January 31, 2020, the World Health Organization called the outbreak a public
health emergency of global concern. On the 16th of April 2020, approximately 2
million confirmed cases and over 137 thousand mortalities have been reported as a

result of the new coronavirus infection COVID-19 (Fung and Liu, 2019).

2.3. Epidemiology of the Pandemic

According to WHO statistics, more than 234,073 laboratory-confirmed
Covid-19 cases had been recognized and reported globally, on March 20, 2020.
Although the majority of the initial cases were in mainland China, the pandemic
there started to slow down in late February, at the same time as other countries
started to experience an increase in cases. Beginning on February 25, newer
confirmed and suspected many cases of Covid-19 were diagnosed daily in
countries other than China's mainland; A week later, the daily mortality rate
outside of mainland China started to exceed the rate within the country, and On
March 16, 2020, the total of cases outside of mainland China exceeded the number
of cases within China. The pandemic center is currently in Europe, and as of
March 20, WHO had documented 9,840 mortalities around the world from Covid-
19, according to the risk assessment by (WHO, 2020).
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Figure (2-2): Coronavirus disease-19 cases and indicators by province and
age (Sarhan et al., 2020).

COVID-19 has been found to have higher levels of transmissibility and
pandemic risk than the SARS-CoV, as the effective reproductive number of
COVID-19 (3.28) is estimated to be higher than the reported effective reproduction
number of SARS (1.77) at this early stage. The most crucial factor in determining
intrinsic transmissibility is the effective reproduction number, which is model-
based and heavily based on the epidemiological setting. Most of the early outbreak

data show exponential development (Liu et al., 2020).
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For the detection of the infection source of COVID-19, China CDC
researchers collected 585 environmental samples from the Huanan Seafood Market
in Wuhan, Hubei Province, China on 1 January and 12 January 2020. They
detected 33 samples containing SARS-CoV-2 and indicated that they originated
from wild animals sold in the market (CDC, 2020).

Coronaviruses are a major cause of mild, self-limiting infections of upper
respiratory system like the common cold and pneumonia, along with influenza,
parainfluenza, RSV, and rhinoviruses (Pillaiyar et al., 2020). One-third of cold
cases are related to it. Additionally, coronaviruses can also cause gastroenteritis in
humans and also several diseases in other animals. SARS-CoV-2, MERS-CoV,
and SARS-CoV can all lead to severe acute respiratory illness, multi-organ
dysfunction, and/or mortality, unlike the other coronaviruses that are pathogenic in
humans. (Berry et al., 2015; Su et al., 2016).

There is a worldwide problem due to the virus's quick spread and simplicity
of transmission. According to researchers, the virus may only be a little risk to an
individual's health, but because it is quickly transmitted, it constitutes a serious risk
to all humans. The SARS-CoV-2 infection should be carefully monitored to track
its future body adaptation, development of viral, infectiousness, pathogenicity, and

risk of transmission ( Huang et al., 2020).
2.4. Transmission of COVID-19

Three factors are necessary for the spread of infectious diseases: the origins
of the infection, the transmission routes, and the vulnerable hosts. More SARS-
CoV2 epidemiologic traits have been identified as COVID-19 spreads. We
compared SARS-CoV 2 transmission characteristics with those of SARS-CoV,
MERS-CoV, and other recently published literature. These three coronaviruses
have caused three epidemics, all of which have a connection to markets for wild

animals. According to definitions, SARS and MERS are zoonotic illnesses that are
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spread by intermediary hosts (dromedary camels and palm civets respectively) (
Lu et al., 2020).

Although the virus is believed to have originated in certain animals, human-
to-human transmission is the main method of transmission for SARS-CoV-2 this is
also similar to that of SARS-CoV and MERS - CoV. The main transmission of the
virus is by direct transmission through droplets from the patient during coughing or
sneezing and indirect transmission by touching contaminated surfaces and tools,
and then touching your mouth, nose, or eyes. Nevertheless, to control disease in
the population, alternative potential transmission routes must be explained or
excluded. (WHO, 2020).

2.4.1. Airborne Transmission

The primary routes of virus transmission during the viremic stage of the
disease are direct contact with infected individuals or inhalation of airborne
respiratory secretions (droplets). When an infected person coughs, snheezes, or
talks, a virus that has been released into their respiratory secretions can spread to
another person if it comes into contact with their mucous membranes; infection can
also happen if someone contacts a contaminated surface and subsequently touches
their eyes, nose, or mouth. Normally, droplets don't reach more than two meters
(about six feet) (Lai et al., 2020).

Additionally, the human conjunctival epithelium can become contaminated
by infectious droplets and fluids, which can cause ocular disorders in infected
people that can progress to respiratory disease; this mechanism of transmission
was observed in Wuhan, China ( Lu et al., 2020).

2.4.2. Fecal Transmission

Late-stage virus persistence has been detected in anal swabs, serum, and
blood, indicating additional shedding processes and the possibility for transfer via
the oral-fecal or body fluid routes (Zhang et al., 2020).
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2.4.3. Environmental Transmission

When susceptible people touch infected surfaces and subsequently touch
their mucosa mostly in the mouth, nose, or eyes, the viruses present on those
surfaces may become a new source of infection. Uncertainty still exists regarding
the frequency and comparative relevance of this form of transmission. In
environments with high viral contamination, it might have a higher chance of
being a possible source of infection (e.g., in an infected person's home or medical
setting). Environmental surfaces in patients' hospital rooms with COVID-19 have
been described as being heavily contaminated with SARS-CoV-2. (Yung et al.,
2020).

2.4.4. Maternal-Fetal Transmission

Another crucial point for transmission is when infected pregnant women
transmit the disease to their fetuses intrauterinally or transplacentally. A study
conducted on 38 pregnant COVID-19 patients found no evidence of mother-to-
fetus transmission of the SARS-CoV-2 virus inside the uterus (Schwartz, 2020).
According to studies, the risk of COVID-19 in pregnant women was normal on the
fetus, in contrast to that of SARS and MERS. Another study examined the fact that

there is no unambiguous proof of vertical transmission (Dashraath et al., 2020)

However, there is no evidence of vertical transmission, as demonstrated by
the lack of viral discovery in amniotic fluid, cord blood, newborn throat swabs, and
breastmilk samples collected from six pregnant women with the confirmed SARS-
CoV-2 virus, as well as a systematic review of 35 studies (n = 77 infants of
COVID - positive mothers), found no evidence of SARS-CoV-2 transmission
(Yang et al., 2020).

Both the World Health Organization (WHO) and UNICEF currently advise
mothers with suspected or confirmed COVID -19 initiate to the use of masks and
adhere to recommendations on hygiene during Dbreastfeeding to prevent
transmission of SARS-CoV-2 transmission (Centeno-Tablante et al., 2021).
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2.5. Structure and Classification of COVID-19:

COVID-19 is an enveloped and spherical particle, when viewed under an
electron microscope, it seems to be (like a crown), that is around 120 nm in
diameter and composed of a positive-sense single-stranded RNA genome. It
belongs to the subfamily Coronavirinae, family Coronaviridae, and order
Nidovirales (Chan et al., 2020).

Coronaviruses are composed of four main structural proteins, that include
the glycoprotein (S) is a key antigen involved in cell fusion and receptor binding,
and the another is a glycoprotein (M) is involved in budding and membrane
formation, also the M protein has been demonstrated to be essential for virion
formation. The viral genome is linked to the essential phosphoprotein nucleocapsid
(N) inside the capsid. In addition to the latter type is the protein (E) is an
extremely hydrophobic protein that encases the coronavirus's whole structure
(Song et al., 2019).

The RNA genome of SARS-CoV-2 contains a 50 methyl-guanosine cap,

poly (A)-tail, and 29,903 nucleotides according to WH-Human 1 coronavirus

(WHCV) (Chan et al., 2020).

The family COVID-19 consists of two subgroups, they are Torovirinae, and
Coronavirinae, and there are four genera divided in the subfamily Coronavirinae
involve: A. Alpha coronavirus involve the human coronavirus NL63 (HCoV-
NL63) and human coronavirus-229E (HCoV-229E), B. Beta coronavirus comprise
severe acute respiratory syndrome-human coronavirus (SARS-HCoV), human
coronavirus 0OC43 (HCoV-OC43), Middle Eastern respiratory syndrome
coronavirus (MERS-CoV), and human coronavirus- HKU1 (HCoV-HKU1), C.
Gamma-coronavirus contains viruses found in birds and whales, D. Delta-

coronavirus involve the viruses identified from birds and pigs (Chen et al., 2020).

Currently two aggressive pathogens they are SARS-CoV and MERS-CoV,

in addition to SARS-CoV-2, are all members of the Betacoronavirus family.
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SARS-CoV-2 is an encased, positive-sense, single-stranded RNA virus (+sSRNA)
(Kramer et al., 2006).

Coronaviruses can rapidly adapt to novel hosts during the processes of
homologous mutation and evolution in vivo. Additionally, coronaviruses are RNA
viruses, they are dependent on the enzyme RNA-dependent RNA polymerase
(RdRp) to copy the viral genome. Due to this susceptibility, three conceptual
human coronavirus types with the potential for epidemic spread emerged over the
course of about two decades: (SARS-CoV-2, SARS-HCoV, and MERS-CoV)
(Chen, 2020).
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Figure (2-3) The potential life cycle of COVID-19 (Chen, 2020).
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2.6. Host Risk Elements linked to Mortality of COVID-19 among
Children and Adolescents:

Risk factors are variables that raise the possibility of illness or infection. The

following are the most significant host variables for COVID-19 infection:

2.6. 1. Age

Age has been reported as an important factor associated with infection and
severity in pediatric COVID-19 patients. SARS-CoV-2 can infect persons of any
age; however, it is far less common in children under 20 years old, and it is usually
asymptomatic in young people. Aging becomes a risk factor for the condition as
COVID-19 rises with older age. (Chen et al., 2020).

Middle-aged persons are typically infected in the community, whereas older
people are typically infected by hypoxia, dyspnea, and coughing from other sick
family members and friends or hospitalization. Children and adolescents who have
chronic diseases or impaired immune systems are more likely to contract

contagious diseases. (Chan, et al., 2020).

Therefore, elderly individuals have a higher rate compared to the mortality
rate in children, while the recovery rate is higher in children than in elderly
persons. Due to lung function being negatively impacted by aging, and as a result,
the acquired immune response takes longer to activate; the virus replication could
increase, leading to more pro-inflammatory reactions and raising the chance of
mortality. (Guan et al., 2020).

2.6.2. Gender
Among the factors associated for COVID-19 is that men are more
susceptible to the SARS-CoV-2 virus. According to early pandemic reports from
China, almost 60% of COVID-19 patients were men ( Huang et al., 2020).
According to certain studies, male and female sexes have different hormonal

effects on inflammatory processes and have varying degrees of cell receptors that
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as the angiotensin- converting enzyme (ACEZ2), and particles that enable SARS-
CoV-2 entry through virus-cell membrane fusion that as transmembrane protease
serine 2 (TMPRSS2), and lifestyle habits, such as smoking and isolation non-
compliance which may increase male susceptibility to COVID-19 infection (Gao et
al., 2021).

2.6. 3. Smoking History

According to data, smoking greatly enhances the activation of the
coronavirus-binding receptor angiotensin-converting enzyme, which may explain
why smokers are exposure to more COVID-19 (Cai, 2020). Moreover, smoking is
the primary cause of cardiovascular disease and chronic pulmonary obstructive
disease (COPD), which have been identified as independent risk factors in severe
COVID-19 patients. (Guan et al., 2020).

The primary receptor for the entrance of SARS-CoV-2 into human cells is
the angiotensin-converting enzyme-2 (ACE2). This receptor is present on many
cells including epithelial cells of the nasopharynx, placenta, lungs, intestine, renal,
liver, testis, heart, blood vessels, and central nervous system. Between childhood
and maturity, the expression of ACE2 increases in the nasal and lung epithelium
(Muus et al., 2020; Li et al., 2020).

2.6. 4. kidney Disorders

The kidneys help in regulating body processes (homeostasis) through blood
filtration, acid balance regulation, water and electrolyte balance, blood hormone
levels regulation, as well as waste product elimination. Even though COVID-19
infection is mainly associated with acute respiratory failure and diffuse alveolar
damage, it is important to explore the involvement of other body organs as well as
the virus may find its way into the blood after infecting the lungs, thereby
localizing in the kidney and give rise to renal cells damage (Valizadeh et al.,
2020).
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Coronavirus can enter cells via a mechanism mediated by the angiotensin-
converting enzyme Il receptors which are predominant in kidney cells. Acute
kidney injury (AKI) is also a strong cause of COVID-19-related deaths and is
considered an indicator of surviving COVID-19 infection (Valizadeh et al., 2020).

Acute Kidney injury is one of the most severe complications in COVID-19
patients as SARS-CoV-2 may infect the renal intrinsic cells such as proximal

tubular epithelial cells and directly induce renal dysfunction (Huang et al., 2020).

Histopathologic studies have suggested that SARS-CoV-2 may be capable
of directly infecting the renal tubular epithelium, and renal dysfunction may be a
sign of systemic vascular and inflammatory complications. These and other
biochemical markers related to renal structure and function may provide prognostic
information (Cheng et al., 2020).
2.6. 5. Cancer

Cancer is the uncontrolled development of cells as a result of DNA
mutations, particularly those that affect the DNA repair genes and proto-
oncogenes. Cancer weakens immune cell growth and proliferation owing to
malignancy and treatment procedures like chemotherapy, the body will enter an
Immunosuppressive state, making cancer patients more prone to risk of infection
than non-cancerous people. Thus, COVID-19 is more likely to appear in cancer
patients than in healthy individuals. Moreover, cancer patients with COVID-19
have a larger risk of developing a crisis condition than people without the cancer
(Huang et al., 2020; Chen et al., 2020).

Generally, due to lowered immunity brought on by their malignant condition
and anticancer treatments, cancer patients may experience more severe symptoms

of infection than healthy people ( Mao et al., 2020).

In a countrywide research study across 575 hospitals in 31 Chinese
provinces, 24 patients of the 1590 COVID-19 had a history of cancer. This study

found that cancer patients had a larger risk of COVID-19 than cancer-free patients
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did, as well as a higher chance of severe events and worse outcomes. (Liang et al.,
2020).

2.6. 6. Cardiovascular Disorders

Children with heart disease are more sensitive to COVID-19, this might be
connected to ACE2 expression in vascular fibroblasts and myocytes. The
foundation of the virus in cardio-vascular cells can harm them and can cause the
invasion of mononuclear inflammatory cells into the heart tissue which will
worsen the condition due to the inflammation (Zhou et al., 2020). Elevations of
troponin and brain natriuretic peptides are linked to cardiac problems, caused by
COVID-19 (Rath et al., 2020).

The most frequently discovered comorbidities, according to an Italian
weekly report of children's and adolescent's deaths from COVID-19, were a
respiratory failure, chronic renal failure, cancer, and heart disease, as 31.5%, 72%,
23.5%, and 27.4%, respectively. According to this study, just 2.8% of individuals
with no chronic diseases died from COVID-19 (Giorgi Rossi et al., 2020).

2.6.7. Diabetic Mellitus

DM is the most prevalent metabolic disorder in the world, the immune
system is weakened by diabetes. The prevalence of diabetes is rising globally,
particularly in emerging nations. Diabetes increases the incidence of COVID-19,

according to researchers (Huang et al., 2020; Guan et al., 2020).

Diabetic patients are less responsive to treatment and have a higher risk of
death (Zhou et al., 2020). In diabetes patients, glycosylation of cytokines impairs
the activity of cytokines dependent on type | helper T cells because innate
immunity is weakened by elevated blood glucose levels. children are more likely to
develop COVID-19 because of pulmonary microangiopathy, tissue necrosis
brought on by oxidative stress in diabetes, and lung inflammation, just as the case

in tuberculosis-prone individuals (Ozma et al., 2020).
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2.6.8. Hypertension

Hypertension is often a genetic disorder that is made worse by external
environmental factors stimuli such as lifestyle, stress, and diet. Blood pressure is
elevated according to blood vessel changes with age progress, such as
atherosclerosis. Researchers discovered that these people have elevated COVID-19
death rates (Zhou et al., 2020).

Because SARS-CoV-2 enters cells through ACEZ2 receptors. Therefore, the
virus was thought to be linked to the renin-angiotensin-aldosterone system (RAAS)
via ACE2 (Guan et al.,, 2020). Thus, medication with angiotensin-receptor-
blockers (ARBs) such as valsartan may be linked with elevated ACE2 production
in COVID-19 susceptibility. It appears that high blood pressure is probable to
increase COVID-19 mortality by weakening lung function and reducing oxygen
supply ( Xu et al., 2020).

2.6.9. Multisystem Inflammatory Syndrome

MIS-C is a hyperinflammatory, postinfectious complication of SARS-CoV-
2. Characterized by organ failure and symptoms in the cardiovascular, respiratory,
nervous, gastrointestinal, and mucocutaneous systems (Holstein, 2021). The US
Centers for Disease Control and Prevention (CDC) have received reports of more
than 5900 instances of MIS-C, with more than half of the patients needing
admission to an intensive care unit and more than one-third having shock (Belay et
al., 2021).

New MIS-C associated with SARS-CoV2 infection has raised worry
according to recent findings. Despite children with COVID-19 tend to be less
serious or even asymptomatic than adults, some children do experience a
substantial systemic inflammatory response with symptoms that are similar to a

serious condition of Kawasaki disease (Verdoni et al., 2020).
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While MIS-C and KD are similar, but MIS-C differs in some
characteristics, including the epidemiology, the age at which symptoms first
appear, which affects older children and adolescents, shock, gastrointestinal
problems, cardiac dysfunction, and very high inflammatory biomarker levels, and
brain natriuretic peptide (Riphagen et al., 2020). Patients with MIS-C frequently
had low WBC, lymphopenia, platelet counts, and increased ferritin, CRP, ESR, D-
dimer, and triglycerides. (Verdoni et al., 2020).

2.6. 10. Neurological Disorders

Coronaviruses are not primarily neurotropic virus and their primary target is
the respiratory epithelium. The target receptor for attachment to cells and
subsequent internalization is the angiotensin-converting enzyme-2 receptor (ACE
2), ACE 2 receptors are found in glial cells in the brain and spinal neurons. The
virus's RNA is released in the cytoplasm after entering the cell, where it is
subsequently converted and replicated, then the virus is released into circulation
after the synthesis of the envelope protein and integration of RNA into it (Baig et
al., 2020).

COVID-19 causes neurological damage presumably through two
mechanisms: immune-mediated CNS injury and hypoxic brain damage. The
severity of COVID-19 can lead to systematic hypoxia which may be causing
severe brain damage. The contributory factors include hypercarbia, hypoxia,
peripheral vasodilatation, anaerobic metabolic, and an accumulation of toxic
substances. They may cause brain edema and neuronal swelling, which ultimately

cause neurological impairment (Sheng & Shao, 2020).

The most common neurological symptoms and consequences of COVID-19
are headache and vertigo, followed by encephalopathy and delirium. Among the
consequences noted are Guillian barre syndrome, cerebral-vascular accident, and
acute transverse myelitis, acute encephalitis. The most prevalent peripheral

symptoms were hyposmia and hypogeusia (Mao et al., 2020).
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2.6.11. Asthma

The most frequent cause of asthma attacks in both children and adolescents
is viral respiratory infections. However, extensive epidemiological investigations
of the COVID-19 virus in the Chinese failed to link asthma to the development of
serious COVID-19-related disorders ( Liu et al., 2020).

Exposure to controlled allergens and respiratory allergies are both linked to
substantial decreases in ACE2 expression, which was lowest among individuals
with significant levels of allergies and asthma may be due to these individuals'
insufficient class | interferon (IFN-1) responses, as ACE2 is presented in human

airway epithelial that is an interferon-induced gene cell (Ziegler et al., 2020).

Children have a healthier airway tract because children are less exposed to
smoking and environmental toxins compared to adults, which makes their

respiratory epithelial cells more resistant to COVID-19 (Tsabouri et al., 2021).

In addition, Children are shielded from SARS-CoV-2 due to ACE2 is a little
less developed at younger ages, which possibly explains why and also lessens
expression levels of the ACE2 receptor in the nasal epithelium in children this may
potentially lead to reduced sensitivity to infection and serious of the disease (
Bunyavanich et al., ; 2020Yonker et al., 2020).

2.6.12. Vitamin-D Deficiency

Respiratory tract infections are more likely to develop when vitamin D
levels are low because vitamin D has anti-inflammatory and antioxidant
characteristics. (Giménez et al., 2020). In addition, mechanisms for Vitamin-D
may defend against respiratory viruses by lowering the production of pro-
inflammatory cytokines which may increase viral death and maintain the integrity
of tight junctions, which prevent immune cells from penetrating the lungs
(Martineau et al., 2017).
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Chronic kidney disease, Obesity, and being of black or Asian ancestry are
risk factors for serious COVID-19, and these risk factors overlap, suggesting that
taking vitamin D supplements may be useful in the prevention or treatment of
COVID-19 (Giménez et al., 2020).

In many countries, vitamin-D is routinely supplemented in infants younger
than 1 year of age and in some countries even up to the age of 3 years.
Furthermore, vitamin-D levels are lower in older age groups, especially in men, in

whom supplementation is less frequent (Laird et al., 2020).

2.6.13. Some Host Risk Factors

Additional factors may raise the risk of COVID-19 infection by impairing
immunological function, cardiac function, lung function, circulation, waste product
elimination, and more. It is possible to mention the following factors: COPD,
Septicemia, malnutrition, immunodeficiency, specific genotypes of interleukins
and interferons, autoimmune diseases such as multiple sclerosis, and systemic

lupus erythematosus, and chronic liver disease (Wang et al., 2020).

2.7. Environmental Risk Factors Associated with COVID-19:

2.7.1. Crowding Setting

The presence of unprotected individuals in groups where there is a chance of
an infected person appears to be the most crucial factor in the transmission of
SARS-CoV-2. Therefore, a person's presence in public transportation, such as
subways, buses, airplanes, and trains if social distance is not maintained, will be a
risk factor for virus. Moreover, being in crowded settings such as markets, temples,
sporting events, and other crowded locations can raise the chance of contamination
(Wang et al., 2020).

2.7.2. Occupational Risks

Is an occupational disease, the first people to contract COVID-19 were those

who frequented or worked at Wuhan's seafood and wet animal markets. Owing to
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the virus's capacity for rapid dissemination and patient referral to medical facilities,
the most sensitive people to getting the disease are healthcare workers (Yang et al.,
2020).

Healthcare workers (HCWSs) are at risk of acquiring SARS-CoV-2 despite
using some safety measures, and the less attention they pay to safety procedures,
the greater the likelihood that they will contract the virus. The most crucial of these
procedures, tracheal intubation, has the potential to create aerosols and droplets,

making it a potential source of contamination (Huang et al., 2020).

Other contaminant procedures include the manipulation of oxygen masks in
COVID-19 patients as well as non-invasive ventilation, manual ventilation,
tracheotomy, airway suction, and cardiac resuscitation. Other hazardous
occupations in cities include those of cleaners who risk contamination during the
disposal of contaminated waste and taxi and bus drivers who run the risk of

coming into touch with asymptomatic individuals (Tran et al., 2012).
2.7.3. Low Education

People who lack suitable training in the prevention field of infection will
unintentionally spread the virus since proper and adequate training is a crucial
aspect in severing the transmission chain. For example, uneducated people who
attempt to disperse disinfectants throughout the population may harm social
occasions, or healthcare workers who were with patients and were wearing
personal protective equipment, such as gloves, masks, and gowns, went to the
hospital's administrative centers and contaminated the area. Because the virus
remains on the equipment for a long time, they also present a risk of infecting
others (Van Doremalen et al., 2020)

2.7.4. Poor Ventilation

As long as there is no specific vaccination or medication for this virus,

asymptomatic individuals can spread the infection, and this means that others can
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get sick in places with poor air conditioning. There should therefore always be
airflow wherever there is a crowd of people, and good ventilation is necessary for

offices, clinics, hospitals, and other such establishments. (Lai et al., 2020).
2.7.5. Animal Contact

The intermediate host serves as a conduit for the virus' transmission from bat
to human (Lu et al., 2020). It can infect other animals and is found in human
wastes. It is possible to assess how many animals that have come into touch with
humans are infected by checking the antibodies presentin dogs, cats, cattle,
monkeys, and sheep. These animals could be able to spread disease to people and
veterinarians who come into contact with them most frequently by acting as

reservoirs for bats (Sohrabi et al., 2020).

2.8. Viral risk Factors Associated with COVID-19:

Determining viral factors associated aids target strategies for quick detection
and treatment.

2.8.1. Communicability

The main virus reservoir includes the number of infected individuals, and
the mode of transmission is an important aspect of virus transmission. COVID-19
is highly transmissible and its basic reproduction number (RO) is 3.28. It infects a

large number of humans by surviving in aerosols (Liu et al., 2020; Van Doremalen
et al., 2020).

In addition, when a cluster of sick and asymptomatic infected individuals
comes into touch with family members, friends, and companions, the virus can
spread quickly among them (Chan et al., 2020). During the incubation stage, the
virus is also transmitted. Additionally, it lingers for a long time on steel, medical
gloves, and glass. (Li et al., 2020).
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2.8.2. Evolution of Viruses

The mortality and recovery rates of COVID-19 changes from one country to
another (WHO, 2020). By examining the Mutations in these regions can be seen by
looking at the sequence of distinct, separated strains in various places. Open
reading frames and RNA-dependent-RNA polymerase (RdRp) have higher levels.
The changes impact virus virulence, treatment resistance, immunological
responses, Vvirus reproduction, transmission, immune responses, and Vvirus
adaptability to new hosts (Pachetti et al., 2020).

In addition, there will be a risk of new strain invasion and potential harm to
children and adolescents with the introduction of new strains as a result of
mutation. It may transmit to previously infected individuals because their lungs are
damaged, increasing the likelihood that the illness will be severe and result in
death and delaying the development of a vaccine that will protect against all strains
(Wang et al., 2020).

2.8.3. Viral load

The lower respiratory tract cells as well as the epithelial cells of the mouth
and tongue are home to SARS-CoV-2 and its receptor ACE2, which these cells
multiply. The virus has shed for a considerable amount of time, even up to 36 days
(Benvenuto et al., 2020).

Asymptomatic patients have similar viral loads to symptomatic patients, but
asymptomatic individuals have a number that is roughly four times greater than
symptomatic persons. Consequently, they have the potential to infect a large

number of people. (Zhou et al., 2020).

The innate immune response is heightened by entering the body with a large
number of viruses. This may result in a cytokine storm and severe inflammation
that put the patient's life at risk (Lai et al., 2020).
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2.9. SARS-CoV-2 Exposure Severity in Pediatric Patients:

Viral load influences COVID-19 severity, indicate that the reduced viral
exposure intensity may be another factor resulting in a less serious disease.
Children may be less susceptible to SARS-CoV-2 exposure than adults who
typically go shopping, work, travel, diseases, immunity, smoking history, and
nosocomial exposure. Most children or adolescents who are infected typically
exhibit modest clinical symptoms and have a favorable diagnosis. After the disease

begins, children often recover within 1-2 weeks. (Lu et al., 2020).

Children have a stronger adaptive and innate immune response, which is the
first-line defense against SARS-CoV- 2, with a higher number of Natural killer
cells also known as NK cells. Another crucial factor is learned immunity, which
involves the epigenetic modification of the innate immune cells (particularly NK
cells) in response to specific stimuli, such as pathogens and vaccines (Netea et al.,
2020). Children have higher levels of bacterial and viral colonization than adults,
particularly mostly in the nasopharynx, where microbial competition and
interactions may limit the spread of SARS-CoV-2 (Gonzalez et al., 2018).

Comorbidities that have been linked to severe COVID-19 in adults are less
common in children and adolescents, such as COPD, diabetes, obesity, chronic
kidney disease, hypertension, heart, and lung disease (Mannheim et al., 2020).
Children with persistent lung problems (particularly asthma), heart disease, and
Immunosuppression require hospitalization more frequently than previously
healthy children, although no clear risk factors have been established in this age
group. Interestingly, COVID-19 has a considerably smaller impact on children
than adults, including those with serious medical illnesses who are receiving

immunosuppressive or cancer treatment (Zachariah et al., 2020).
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2.10. Factors Associated among COVID-19 Patients at Length of
Hospital Stay

The duration of hospital stay for COVID-19 patients depends on the clinical
status of the patients, regional guidelines, and hospital capacity (Z. Wu &
McGoogan, 2020). Predicting the prevalence of the illness and estimating the
duration of patient stays in hospitals are necessary for analyzing the effect of
COVID-19 on the capacity of the hospitals (Vekaria et al., 2021).

In Irag, hospitalized COVID-19 patients are majority affected by cancer,
D.M, hypertension, and heart disease as well as the main risk factors for an
elevated length of hospital stay (LoHS) and a higher risk of death are age, higher
D-dimer readings, chronic kidney disease, radiographic indications of pneumonia,

and other chronic conditions. (Alwafi et al., 2021).

The criteria for patient discharge were the absence of fever for at least 3
days, substantial improvement in both lungs on chest CT, clinical remission of
respiratory symptoms, and two throat-swab samples negative for viral RNA
obtained at least 24 h apart (Zhang et al., 2020).

2.11. Clinical Manifestation

All patients aged with COVID-19 have been reported. There are many levels
of infection severity, from asymptomatic illness to serious disease. Five categories
of symptoms and signs were used to categorize the clinical severity of COVID-19,
including: without symptoms, mild, moderate, intensity, and critical (Wu and
McGoogan, 2020; Fang et al., 2020).

This clinical categorization is significant since it provides information about

COVID-19 mortality and prognosis:

e Asymptomatic Infection: Without any clinical signs and symptoms with a
positive SARS-CoV-2 PCR test. In addition, children and newborns who are

asymptomatic in particular may play a significant part in the transmitted virus.
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e Mild: Clinical signs and symptoms at this level such as fever, headache,
coughing, anorexia, fatigue, loss of taste and smell, nausea and vomiting,
diarrhea, sore throat, rhinorrhea, and sneezing.

e Moderate: With Pneumonia, frequent fever, coughing, and fatigue; some
people may wheeze, but there is no overt hypoxemia as seen by shortness of
breath.

e Severe: Dyspnea, tachypnea, central cyanosis, oxygen saturation below 92%,
and other hypoxemia-related symptoms occur rapidly, usually within a week.

e Critical: children or adolescents at this level such as respiratory failure or
acute respiratory distress syndrome (ARDS), shock, or multiple organ

dysfunction.

Children with mild symptoms were reported to recover after 1 week while
severe cases were reported to experience progressive respiratory failure due to

alveolar damage from the virus, which may lead to death (Li et al., 2020).

2.12. Diagnosis of the COVID-19

Different diagnostic procedures have been used to determine COVID-19
infections, including the diagnostic RT-PCR procedure for the early detection of
the positive nucleic acid of COVID-19 infection from secretions of respiratory by
using oropharyngeal or nasopharyngeal swabs, but was initially beset by a high

percentage of unclear results (Hui et al., 2020).

Patients whose reverse transcription polymerase chain reaction (RT-PCR)
results for Covid-19 are positive should have imaging tests performed to determine
lung damage in its earliest stages (Li et al., 2020). Non-contrast-enhanced CT
imaging is crucial at this stage of diagnosis for identifying multifocal patchy
ground glass opacities, bilateral, which are findings of a chest CT scan for
characteristics of Covid-19 infection (Xu et al., 2020).
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In pediatric care, rectal and stool swabs are crucial samples for COVID-19,
particularly when dealing with patients who mostly demonstrate gastrointestinal

signs and symptoms (Wang et al., 2020).

Between 24 hours and 14 days following delivery, samples from the babies'
rectal swabs and respiratory tracts should be tested for SARS-CoV-2 nucleic acids.
Any positive finding should be communicated right away, and more testing should
be done to inform clinical therapy, particularly to determine whether observation
or home isolation is possible. Before the qualified neonate is discharged, the
COVID-19 status of every household member must be verified for home
management (L1 & SHI, 2020).

Healthy term newborns should remain for at least 7 days; however, if both
24 hours and days 5-7 nucleic acid results are negative, the feeding pattern is
normal, and overall conditions are good and remain stable, home isolation and
observation may be a possibility. Preterm babies and any term infants who have
birth suffocation or other illnesses should always be kept in one room and given

the appropriate care (Society of Pediatrics and Board, 2020).

By utilizing pulse oximetry to quickly identify hypoxemia, the clinical
development, and vital signs would be constantly followed during the diagnostic
process. According to the conditions, tests for CRP, PCT, CBC, arterial blood gas,
coagulation function, biochemical index (electrolyte, myocardial kinase, renal
function, liver enzyme, and pancreatic enzyme), and urinary sample will be
conducted. Following the clinical course, a chest radiological exam will be
performed. Chest radiological examination will be determined based on the clinical

course ( National Health Commission, 2020).
2.13. Complications of the COVID-19

Despite the precise mechanisms that cause the long-term problems of
COVID-19 infection are still unclear, they may involve direct viral tissue

destruction; Angiotensin converting enzyme-2 (ACE2) receptor that entrance of
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the SARS-CoV-2 is located in several tissues across the body. This allows the
virus to enter target cells by activating its spike protein by transmembrane serine
protease-2 (TMPRSS2) (Gupta et al., 2020; Hoffmann et al., 2020)

In addition, these receptors exist in nasal goblet cells, epithelial cells,
pancreatic b cells, renal podocytes, and gastrointestinal epithelial cells, indicating
that direct tissue destruction may be a main mode of SARS-CoV-2 infection
presentation, which may also play a role in its long-term consequences (Qi et al.,
2020; Ziegler et al., 2020).

Children are infected with COVID-19 at a lesser rate than adults, and their
symptoms are typically mild to moderate during the acute stage (Nikolopoulou &
Maltezou, 2021). However, complications and impacts of infection can include
pneumonia, gastrointestinal disorders, and multisystem inflammatory syndrome in
children (MIS-C), which is characterized by fever and multiple organ dysfunction
in the weeks following SARS-CoV-2 infection and other complications ( CDC,
2020; WHO, 2020).

The most common long-term complications of COVID-19 include
multisystem inflammatory syndrome, renal failure or injury, cardiovascular
complications involving Myocarditis, heart failure, and arrhythmias. Respiratory
complications include respiratory failure, ARDS, pneumonia, Cystic fibrosis, PFT
abnormalities, and oxygen dependence. Neuropsychiatric complications involve
Brain Fog syndrome, Brain damage, anxiety or depression, and posttraumatic
stress disorder. Gastrointestinal complications include abdominal pain with
diarrhea and vomiting. Hematological complications are associated with a higher
risk of thrombotic complications, especially in patients who are critically ill (Hoste
et al., 2021, Feldstein et al., 2020).

Endocrine complications include diabetes mellitus besides iatrogenic
hyperglycemia from steroid use in treat COVID-19, proposed mechanisms for

hyperglycemia following COVID-19 infection include insulin resistance as a result
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of the inflammatory state, and insulin secretory deficits from impaired b cells—
either due to direct viral damage or indirect effects (Singh et al., 2020;
Unnikrishnan & Misra, 2021).

2.14. Principles of Clinical Management and Treatment

Principles in clinical management include early diagnosis, early isolation,
early identification, and early treatment of the suspect or confirmed patients are the

main principles for the management of those who are risky (Shi et al., 2020).

There is no medication approved for treatment of SARS, MERS, Covid-19
and any other coronavirus infection currently (Li et al., 2020). The mainstay of
treatment for patients with severe COVID-19 infection is early diagnosis,

supportive care, isolation, and others (Yang et al ., 2020).

Treatment and management of COVID-19 cases that are severe and critical:
Adequate support for organ function, aggressive repair of impaired oxygenation,

and avoiding complications are the basic principles.

A. Respiratory Support: For COVID-19 patients with severe hypoxia,
ARDS must respiratory support provide by either non-invasive mechanical
ventilation or a high-flow nasal cannula. Invasive mechanical ventilation must be
started if it is thought to be ineffective due to consequences such as recurrent
apnea, cardiac arrest, or ineffective breathing needing resuscitation. It is frequently
necessary to administer Analgesia, sedation, and muscle relaxant. To minimize
airborne transmission following intubating process, tertiary infection prevention
and control measures must be implemented. In addition, methods for enhancing the
security of health workers while doing emergency airway care have been described
(Cheung et al., 2020).

B. Circulation Support: To ensure early detection of septic shock, carefully
monitor vital signs such as awareness level, capillary refilling time, the color of

skin, blood volume, and important metrics such as urine output and lactate level. If
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fluid treatment does not restore enough perfusion, vasopressors should be
administered promptly. In children with ARDS, it's critical to strictly control fluid
intake to treat the capillary leak syndrome and create a negative fluid balance while
maintaining constant cardiac and renal function. Through the duration of the

treatment, hemodynamic status must be regularly checked (Peng et al., 2020).

C. Corticosteroid Drugs: In children and adolescents with severe COVID-
19, such as MERS and SARS, corticosteroids have been administered. Many
studies were conducted since the recovery study first reported its encouraging
findings in July 2020 have shown that corticosteroid therapy is beneficial in
reducing death in critically ill COVID-19 patients (Horby et al., 2020).

Corticosteroid drugs (e.g., dexamethasone) decrease inflammation by
suppressing migration of polymorphonuclear leukocytes (PMNs) and reducing
capillary permeability; stabilize cell and lysosomal membranes, increase surfactant
synthesis, increase serum vitamin A concentration, and inhibit prostaglandin and
proinflammatory cytokines; suppresses lymphocyte proliferation through direct
cytolysis, inhibits mitosis, breaks down granulocyte aggregates, and improves

pulmonary microcirculation to increase oxygenation (Bergman et al., 2021).

D. Optimal empiric antibiotics: To prevent the growth of secondary
bacteria, antibiotics should only be given when a coinfection is significantly

suspected or confirmed by a thorough microbiological evaluation (WHO, 2020).

E. Antiviral agents: the most common antiviral drug used for COVID-19
infection are Remdesivir and favipiravir drugs which show broad-spectrum-
antiviral-activity against different RNA viruses that inhibit RNA-directed RNA
polymerase of different RNA viruses, prophylactic administration of remdesivir
and favipiravir to inhibit the development of the symptomatic disease of COVID-
19 infection and enhancing respiratory function and lowering the viral load (Li et
al., 2020).
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F. Convalescent plasma transfusion: In severe or critically ill patients with
rapid illness progression, plasma from COVID-19 convalescent individuals who
have elevated neutralizing SARS-CoV-2 antibody titers has been utilized as

adaptive immunotherapy (Duan et al., 2020).

The Chinese National Health Commission encouraged recovering patients to
donate blood to treatthe COVID-19 virus. Within two weeks of recovery,
convalescent plasma should be obtained to guarantee a high neutralizing antibody
titer. The clinical utility of plasma through convalescence is limited by the
difficulty of getting it. Convalescent plasma therapy's effectiveness and safety in
treating COVID-19-infected patients must be further assessed in well-designed
clinical trials (Zhu et al., 2020).

G. Vaccine: In September 2020, the World Health Organization stated that
COVID -19 vaccinations would be released, vaccination against the coronavirus
iliness 2019 is a critical part of the comprehensive response of public health and
might provide the best opportunity to put an end to the pandemic (Kaur & Gupta,
2020).

Emergency use approvals were given for the mRNA vaccine Pfizer
BioNTech on December 31, 2020, and the adenoviral vector vaccines ChAdOx1
nCoV-19 (AstraZeneca-Oxford) on February 15, 2021 (BIO, 2021).

According to researchers, the effectiveness of vaccines produced by Pfizer
and AstraZeneca is 70%, and 95% respectively (Voysey et al., 2021). While
Sinopharm's inactivated SARS-CoV-2 vaccine, BBIBP-CorV, has a
seroconversion rate of 92% to 100%, it is safe and efficacious. Compared to the
other two, its T-cell responses following vaccination are minimal, which reason for

its low efficiency (Zhang et al., 2021).

Most vaccinations are made to promote the production of antibodies that
neutralize the coat protein. These antibodies inhibit the virus from entering the
body by blocking the human ACE-2 receptor. Seven different vaccines are used
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worldwide: the Pfizer vaccination, the Sinopharm vaccine, the AstraZeneca

vaccine, the Moderna vaccine, the Johnson & Johnson vaccine, the Novavax

vaccine, and the Sputnik-V vaccine, (Yingzhu Li et al., 2021).

Three vaccines available in Iraq were used (Pfizer, Sinopharm, and

AstraZeneca Vaccine). scientifically proven its effectiveness in reducing the
mortality of Covid-19 (Almufty et al., 2021).

2.15. Nursing Process for Reducing Mortality of COVID-19 among
Children:

Defined as a systematic method for giving care that applies the essential
ideas of critical analysis, client-centered treatment strategies, goal-oriented tasks,
recommendations for evidence-based practice, and nursing intuition. Each nurse
should have strengthened their expertise and skill with this approach. A nursing
procedure is a process that allows nursing procedures to be described in a clear,

systematic, and logical manner (Basit, 2020).

It involves gathering information about the patient, identifying the issue and
making a diagnosis, establishing plans to address it, and assessing the effectiveness
of the suggested solutions (Akin-Korhan et al., 2013). Protecting the public's
health and managing care in the event of disease are two of nurses' most important
responsibilities throughout the COVID-19 pandemic stage (Cakmak & Inkaya,
2020). All aspects of life and the requirement for holistic care for people as
physiological, biological, cultural, social, and spiritual dimensions should be
included in the nursing care provided to those with COVID-19 diagnoses, which is
gainful in close relationships with each other, this important aspect in the recovery
of COVID-19 infection (Gok-Metin, 2020).
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5.1. Nursing Diagnosis

. Impaired gas exchange is related to an alteration in the balance of oxygen.
Ineffective breathing pattern related to alteration in mechanical ventilation.

. Altered body temperature related to inflammation process.

. Deficient knowledge related to unfamiliarity with disease transmission

information.

Imbalanced nutrition: less than body requirements related to insufficient

dietary intake.

Disruption of sleep pattern related to the anxiety of COVID-19 infection.

Risk for infection related to failure to avoid pathogens secondary to exposure

to COVID-109.

Risk for fluid volume deficiency related to frequent loss of fluids. ( Gonzalez-

Aguna et al., 2021; Nurseslabs, 2021).

5.2. Nursing intervention:

A crucial step in the nursing process, nursing interventions are evidence-

based actions, provided by nurses based on clinical expertise and judgment for

providing treatment and care to improve patient outcomes (Ackley et al., 2019).

Monitor vital signs.

Monitor the patient’s temperature; the infection usually begins with a high
temperature; monitor the respiratory rate of the patient as shortness of breath is

another common symptom of COVID-19 (Nurseslabs, 2021).

Monitor oxygenation and ventilation status.

Monitor SpO2, encouraged coughing and deep breathing exercises while
observing all respiratory precautions, and give oxygen administration as needed,
as well as to increase oxygenation, nurses frequently advised patients to change

into different positions ( Swanson et al., 2020).
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e Maintain respiratory isolation.

Keep tissues at the patient’s bedside; dispose of secretions properly;
instruct the patient to cover mouth when coughing or sneezing; use masks, and
advise those entering the room to wear masks as well; place respiratory stickers

on a chart, linens, and so on (Nurseslabs, 2021).

e Evaluate of level anxiety.

Hypoxia and the sensation of not being able to breathe are frightening and

may worsen hypoxia ( Swanson et al., 2020).

e Enforce strict hand hygiene.

Teach the patient and folks to wash hands after coughing to reduce or

prevent the transmission of the virus ( Swanson et al., 2020).

e Educate the patient and People.
Provide information on disease transmission, diagnostic testing, disease

process, complications, and protection from the virus (Nurseslabs, 2021).

e Monitoring the fluid intake and nutrition

Supporting the patient's fluid intake, determining fluids lost by vomiting,
diarrhea, and hyperthermia, and assessing the patient's skin turgor, encouraging
to take a daily diet rich in antioxidants, vitamins, vitamin D, omega 3, and zin (
Swanson et al., 2020).

2.16. Prevention and control strategies to reduce mortality of
COVID-19 among children.

The COVID-19 control and prevention guideline, released by the World
Health Organization (WHO) on February 27, 2020, offers ways to stop the disease;
in addition, close contact and drops are the two main ways it spreads. Typically,
hand washing with disinfection is the most efficient preventive measure that the

community recommends; avoiding touching the mouth, nose, and eyes with the
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hands; when sneezing or coughing, using a towel or elbow; employing a medical
mask, particularly if respiratory problems are present, and taking disposal into
consideration, as well as also maintain your social distance from the person

exhibiting symptoms about one meter (WHO, 2020).

Specifically for children, the WHO released a COVID-19 prevention
guideline on March 19, 2020, which is divided into five sections: A. Implementing
normal precautions to all patients, B. Early discovery, and early isolation of
suspected cases C- putting additional empiric safety measures in place (droplets
and contact precautions, and, where needed, air safety measures) D- COVID-19
newborns are not permitted to have visitors, E- Avoid breastfeeding from COVID-
19 mothers until recovery (WHO, 2020).

2.17. The evolution and current status of COVID-19

When COVID-19 was first identified, it was thought to be a respiratory
condition that manifested on chest scans as distinctive ground glass opacities.
Since then, it has been clear that the illness also affects blood vessels, resulting in
specific vascular features such as endothelial damage, angiogenesis, and extensive
thrombosis (Ackermann et al., 2020). Therefore, should be SARS-CoV-2 regarded
as more than a respiratory virus, according to the findings. More research using
autopsies has revealed many other extrapulmonary symptoms affecting the
gastrointestinal, renal, cardiovascular, and neurological systems. (Gupta et al.,
2020).

The World Health Organization reported over 88 million laboratory-
confirmed COVID-19 illnesses as of January 12th, 2021, and over 1.8 million
fatalities (WHO, 2020). The number of COVID-19 cases that national authorities
have recorded should be interpreted with caution. Numerous factors contribute to
the creation of these figures, as explained by (Nicola et al., 2020).

Nearly two years into the coronavirus pandemic, a new variant of

Coronavirus appeared. Despite the widespread accessibility of efficient vaccines
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and new therapeutics, the number of cases is once again outpacing capacity,
particularly among patients who are largely unvaccinated or who are medically
vulnerable. The majority of these severe cases are attributable to the Delta variant,
which has dominated since May 2021. The most prevalent SARS-CoV-2 variation
Is the Omicron virus, which has recently been found and is rapidly replacing Delta.
The current pandemic is heavily influenced by the poor adoption of the COVID-19
vaccine and the appearance of the SARS-CoV-2 Omicron strain (Del Rio et al.,
2021).

2.18. Studies Related

First study: Study by ( Rajabkhah et al., 2020) a Meta-Analysis study
conducted in Iran " COVID-19 prevention in children and newborns " A review:
the primary goal of this study was to analyze the available data and offer a plan for
preventing COVID-19 in children. Children should be protected from COVID-19
by following these precautionary measures, including early identification, early
isolation, personal hygiene, especially hand hygiene, avoiding touching the face (in
particular eyes, nose, and mouth), eliminating potential environmental infections,
Children and infants should be protected from COVID-19 by maintaining a proper
balance of electrolytes and fluids in the body and ensuring enough oxygenation
during a pandemic. Children and infants should also have their immune systems

strengthened and their mental health should be protected.

Second study: In a descriptive study conducted in India by (Mohanty et al.,
2020) on age Patterns of Premature Mortality under varying scenarios of COVID-
19 Infection. This study aimed to understand the age pattern of mortality under
varying scenarios of community infection. This concluded COVID-19 has a visible
impact on mortality with loss of productive life years in born age. The sustained
effort at containing the transmission at each administrative unit is recommended to
arrest mortality owing to the COVID-19 pandemic. The following general

measures are additionally recommended to reduce transmission of infection and
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premature mortality: « Avoid breastfeeding from COVID-19 mothers until
recovery, « Strict hand washing and disinfecting procedures, maintaining
preventive care appointments for newborns and infants as well as younger children
in need of vaccinations, « No visitors are permitted for COVID-19 before recovery
date of the virus, « Continuous monitoring of breathing, oxygen saturation, heart
rate, temperature, blood pressure, blood sugar, and gastrointestinal symptoms, e

Feeding program: in mothers who are healthy.

Third study: “Comparative Analysis of Pediatric COVID-19 Infection in
Southeast Asia, South Asia, Japan, and China” conducted by (Wong et al., 2021),
the aim was to determine risk factors for severe COVID-19 disease among children
in the region, resulted in no significant differences between the clinical
manifestation and fundamental laboratory parameters of SARS-CoV-2 infection
among children from seven Asian nations Mortality was 2.3%, with all deaths
coming from Pakistan and India, and the overall asymptomatic rate was around

40%. In our analysis, no instances of MIS-C were found.

Fourth study: In a retrospective study conducted in Egypt by (Afify et al.,
2021) titled Risk factors associated with length of hospital stay in children and
adolescents with coronavirus disease 2019 the main aim was to evaluate the period
of hospital stay among children with COVID-19 and examine potential risk
factors. It concluded that children with fever, cough, and ground-glass opacity in

radiographs were associated with longer LOS.

Fifth study: Deaths in Children and Adolescents Associated With COVID-
19 and MIS-C in the United States, a title conducted by (McCormick et al., 2021).
It aims to explain the demographics, clinical features, and hospital experience of
people under 20 who have died from serious acute respiratory syndrome linked
with coronavirus 2. According to their findings, their median age was 17, and the
majority of the deceased were men (63%), non-Hispanic Black people (19%), and
Hispanic people (45%) with a median age of 17. The most common
results conditions were obesity (42%), asthma (29%), and developmental problems
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(22%). Common consequences include acute respiratory failure (82%), and
Mechanical ventilation (75%). The age, sex, race, and/or ethnicity of the sixteen
(14%) decedents who fit the criteria for multisystem inflammatory syndrome in
children were similar to those of decedents without MIS-C; 11 of the 16 (69%) had

at least one underlying disease.

Sixth study: An analytical study in Brazil conducted by (Oliveira et al.,
2021) on " Clinical features and factors associated to mortality in COVID-19-
positive children and adolescents hospitalized". The major goal of this study is to
describe the clinical characteristics of children and adolescents who have been
admitted to the hospital with a laboratory-confirmed SARS-CoV-2 infection and to
assess the risk factors related to COVID-19 mortalities. They concluded that pre-
existing medical issues, Indigenous ethnicity, age, and disadvantaged geopolitical
regions were all connected with COVID-19 death. In Brazil, the burden of
COVID-19 may be increased in more susceptible and economically backward

children and adolescents due to health care disparities, poverty, and comorbidities.
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Chapter Three

Methodology

This chapter outlines the methods that were considered as a means of

achieving the selected study's objectives.

3.1. Design of the Study

A descriptive-analytical study design is used for the assessment of the

factors associated with the mortality and recovery rate of COVID-19 among

children and adolescents. Additionally, proceedings that had previously happened,

which led to mortality and recovery at isolation units in hospitals of Babylon
province from 15" October 2022 to 14" May 2023.

3.2. Arrangements for Study Accomplishment

Formal administrative achievement was necessary before data collection,

and they were secured for the project as shown in Appendix (A).

1.

Following the first seminar presentation and the University of Babylon council's
approval, official authorization is obtained from Higher Studies Committee in
the College of Nursing at the University of Babylon.

Scientific research and ethical committee at the College of Nursing, which
includes five advanced academic titles, approved the research, and it was sent to
Health Directorate for collection, according to the study plan.

Official permission has been received from the "Ministry of Health" /Babylon
health directorate / Training and Development Center.

An administrative agreement was accomplished from the Marjan medical city,
Babil Teaching Hospital for Maternity and Children / Al-Imam Sadiq Teaching
Hospital, Al -Qassim General Hospital, Al-Noor Children’s Hospital, lbn Saif
Children’s Hospital to use medical records and death certifications of statistic

division for children and adolescents.



Chapter Three: Methodology &

3.3. Setting of the Study

A study was conducted through utilizing secondary data (mortality and
recovery records) in Babylon province among children and adolescents in the
isolation units of the hospital over 2020 to the end of the year 2022, to complete
and realize the intended research problem such as Marjan medical city, Babil
teaching hospital for maternity and children, AL-Imam Sadiq Teaching Hospital,
Al -Qassim General Hospital, Al-Noor Children’s Hospital, Ibn Saif Children’s

Hospital. As six centers were selected according to the availability of the sample

size for conducting the study (Appendix A).
3.4. Sample of the Study

The study sample was selected non-probability (convenience) sample,
consisting of 287 COVID-19 from both genders aged from birth — 20 years who
were collected from records of patients in isolation units and the statistic
department who had been medically diagnosed with COVID-19 in the six main
isolation units of COVID-19 at Babylon Province, during the period from 16%
March to 15" April 2023.
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in Babylon province.
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3.5. The Instrument of the Study

The study instrument is created by the researcher for data collection in
order to meet the study's objectives after a thorough analysis of the related

literature.

The questionnaire is categorized into three sections designed to cover all

aspects of the study as shown in Appendix (B).

Section |I: Socio-Demographic Characteristics of Children and Adolescents

This section shows the socio-demographic data sheet consisting of items
classified as children and adolescents information including age, gender, and the

residence of the family (urban or rural).

Section I1: Factors Associated with Mortality and Recovery rates

It contains multiple items about disease information such as Duration of
hospitalization (less than a week, more than a week), Smoking history, whether the

affected child complains of chronic diseases, and Number of chronic diseases.

Section I11: Intensity of Exposure to COVID-19 in Pediatric Patients

It consists of the Signs and symptoms of COVID-19 among children and
adolescents that include symptomatic (categorized into 13 types: hypoxia, fever,
headache, tachypnoea, and others). Factors associated with the intensity of
exposure to COVID-19 among pediatric patients (consist of 14 types: renal failure,
cancer, diabetic Mellitus, pneumonia, and others). Causes of the mortality rate of
COVID-19 (composed of 9 types: COVID-19, renal failure with COVID-19,
cancer with COVID-19, pneumonia with COVID-19, and others). Complications
of the disease (classified into 8 types: respiratory disorders, renal disorders,
cardiovascular disorders, nervous system disorders, multisystem inflammatory
syndrome, pneumonia, and diabetes mellitus). Another item is the status of
discharge (dead and recovery).
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3.6. Validity of the Study Instrument

Achievement of the relevancy, adequacy, and clarity of the questionnaire,
through a preparatory copy of the questionnaire, is drawn up and submitted to (22)
experts with more than ten years of experience. (10) members of faculty in the
nursing college at Babylon University, (5) in the nursing college at Baghdad
University, (1) member faculty in the nursing college at Kufa University, (2)
members of faculty in the nursing college at Karbala University, and (2) members
faculty in nursing college at AL-Mustagbal University College, (1) member faculty
in nursing college at Kufa University lastly, (1) in a nursing college of at Thi-Qar
university. Suggestions and comments by the experts were taken into account, as

presented in Appendix (C).
3.7. Pilot Study

The tool was first presented to a group of (20) children and adolescents
who were diagnosed with the COVID-19 pandemic at isolation units and statistic
department in Babylon Province hospitals from 16™ March to 15" April 2023,

which were excluded from the original study sample.

It's done for a variety of reasons, including:

1. The sampling clearance and competence recognition.

2. Determining the nature of the difficulties that the researcher may face during
the study.

3. Ensure that the instrument and its content are appropriate for the situation and
identify the required modifications.

4. Estimating the time needed for data collection.

5. The boundaries detection, which might be countless throughout the data
collection.

6. Determining the feasibility of the main study.
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The Findings Demonstrated that:

1. The questionnaire items were understood and clear as well.

2. Minor changes are made to a few items.

3. The time required to complete the instrument for data collection is between (20-
30 min).

3.8. Reliability of the Questionnaire

The certainty that the outcome will be essentially the same if the study
tools are used repeatedly on the same people at various times is referred to as
reliability. It was then used by the researcher on a randomly chosen exploratory
sample of 20 medical records, which made up 10% of the initial sample gathered
by the two researchers. (a researcher and a well-trained person). utilizing the test's

inter-item reliability coefficient correlation, The coefficients below.

Table 3-1: The Reliability of the Questionnaire under Examination (n=20)

Inter-retort Reliability

Co-observer Correlation ASS.

Inter-retort/ Inter-observer r= .533** Reliable

This table was statistically created to display the study instrument's
reliability coefficient. The calculated outcome demonstrates that the researcher is
qualified to evaluate during the collection of the original study samples underlying
the study phenomenon, according to its availability in the same group at any point
in the future.

3.9. Collection of the Data

Data was collected retrospectively from secondary data of medical records,
and statistics division by using a questionnaire (tool) prepared in English through
the period from 16" March to 15" April 2023, after carrying out the essential steps

that should be incorporated into the study design, such as the following:
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1. ldentifying the information to be collected via the questionnaire based on the
records and documentation.

2. Choose the questionnaire's approach and design.

3. Offering the instrument of the study to the supervisor with a group of experts
for their opinion on how it was created and to make any necessary changes in
light of their input.

4. Distributing the questionnaire to experts for their suggestions and
observations, which will be used to develop the questionnaire and make
adjustments depending on their findings.

5. Ending from the writing of the questionnaire, printing it, giving it a final read-

through, and using it for collecting data.
3.10. Methods of Analysis

In order to generate the results from the statistical analysis of the data
collected from the sample of the study, to statistically evaluate and deal with this
data, the researcher used Microsoft Excel (2010) and the SPSS-24 programs, to
determine the correlations between the variables and, using a series of statistical

tests, to determine the research's final findings.
3.10.1. Descriptive Statistic

A variety of mathematical and statistical techniques are used in descriptive
statistics to quantitatively represent the key characteristics of data using tables and
charts. To make it easier for the person receiving them to recognize and
comprehend their content, descriptive statistics aim to display and describe the
facts that must be arranged, processed, summarized, and classed as well as present
them in an understandable manner. Utilizing, the analysis was conducted:

A. Statistical tables "Frequencies (No.) and Percent (%)"
B. Standard Deviation test £SD.
C. Mean (M)
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3.10.2. Inferential Analysis

1. Item correlation matrix reliability: It is used to examine the homogeneity
of items to form a questionnaire.

2. Analysis of Variance (ANOVA): It is used to equality of means is used
(variance test when the mean parameter varies).

3. Odd ratio: Is used to determine the probability of an event's result when
there are two possible outcomes and a likely causal influence.

4. Linear regression: It helps researchers understand the type and degree of
relationship between the dependent variable and the number of different

independent variables.

11. Difficulties of the Study

The researcher faced certain barriers and difficulties in applying the

empirical phase of this study mainly:

1. Missing medical records and difficult-to-handle paper documents affects the
back extension in study retrospectives.

2. The researcher was unable to increase the number of the sample due to poor
electronic documentation.

3. Past medical history (PMH) for the patient usually, there are deficiencies in
medical records and statistics division to identifying factors associated with
disease for help in answering questionnaire directly and accurately.

4. Some COVID-19 patients were discharged on their own between the ages of
children and adolescents, which caused difficulty in collecting data and the

obstacles they faced during the infection.
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Chapter Four

Results of the Study

The results of the data analysis are presented systematically in figures and

tables and are in accordance with the following study objectives:

Table 4-1. Distribution of Study Sample by their Socio-Demographic
Characteristics (N =287)

Variables Classification No. %
<5 years 76 26.5
5-10 years 44 15.3
Age /years 11-15 years 47 16.4
16-20 years 120 41.8
Mean + SD=11.17 £ 7.10
Gender Male 153 53.3
Female 134 46.7
Total 287

Residents Urban 148 51.6
Rural 139 48.4

Total 287
Hospitalization < Week 195 67.9
> Week 92 32.1

Total 287
COVID-19 only 9 3.1
COVID-19 with Respiratory failure 8 2.8
COVID-19 with Kidney failure 10 3.5
Occurrence of COVID-19 with Pneumonia 6 2.1
death and its COVID-19 with Cancer 5 1.8
cause COVID-19 with Bronchial asthma 1 0.3
COVID-19 with MIS-C 4 1.4
COVID-19 with Congenital heart disease 3 1.0
COVID-19 with Congenital hydrocephaly 2 0.7

Total 48

. Yes 55 19.2
Smoking Status No 232 80.8

Total 287
Chronic Yes 95 33.1
comorbidity No 192 66.9

Total 287
Number of None 196 68.3
Chronic One 89 31.0

Diseases More than one 2 v
Total 287
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Hypoxia, dyspnea, fatigue 22 7.7
Hypoxia, tachypnea, fever 10 3.5
Signs and I_-lypoxia, dyspnea, fever 13 4.5
Symptoms Hypoxia, irregular heartbeat, dyspnea 3 1.0
Dyspnea & fever 66 23.0
Cough, fever, headache, loss of taste and smell 101 35.2
Fever, Nausea and vomiting, diarrhea, anorexia 72 25.1
Total 287
None 192 66.9
Kidney failure 12 4.2
Pneumonia 18 6.3
Bronchial asthma 11 3.8
Cancer 8 2.8
Septicemia 4 1.4
. Multisystem inflammatory syndrome 5 1.8
Risk factors Congenital Hydrocephaly 4 1.4
Bronchitis 11 3.8
Diabetic mellitus 7 2.4
Viral fever 6 2.1
Congenital heart disease 4 1.4
Hepatitis 3 1.0
Systemic Lupus Erythematosus 2 0.7
Total 287
None 168 58.5
Respiratory disorders 26 9.1
Renal disorders 9 3.1
Complication Gastrpintestinal d_isorders 59 20.6
Cardiovascular disorders 3 1.0
Nervous system disorders 6 2.1
Pneumonia 14 4.9
Multisystem inflammatory syndrome 2 N
Total 287
Recovery 239 83.3
Health Outcome Death 48 16.7
Total 287

No= Number; %= Percentage

The outcomes depict the characteristics of children and adolescents who
contracted COVID-19 within the past three years. The average age was 11.17 years
with a standard deviation of £7.10 years. The age bracket of 16-20 years exhibited

the highest prevalence at 41.8%.

In relation to gender distribution, males accounted for more than half at

53.3%, while females comprised the remaining 46.7%.
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The distribution between urban and rural populations showed a slight

similarity, with urban constituting 51.6% and rural comprising 48.4%.

Regarding hospitalization, the majority of COVID-19-infected children
spent less than a week in the hospital (67.9%), whereas a smaller percentage stayed

for more than a week (32.1%).

In terms of fatalities, while most cases lacked identifiable causes of death
in the related findings as per medical records, kidney failure emerged as the
leading cause of mortality among individuals under 20, accounting for 3.5% of

cases.

Among the participants in this study, a significant portion were non-

smokers (80.8%) in comparison to smokers (19.2%).

The examined samples revealed that a higher proportion had no associated
chronic comorbidities (66.9%) compared to those with associated conditions
(33.1%).

The results indicate that 68.3% of the individuals did not have chronic
ailments. Common symptoms included cough, fever, headache, and loss of taste
and smell (35.2%). Furthermore, a noteworthy 83.3% made a recovery, contrasting

with the 16.7% who unfortunately died from the disease.
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Table 4-2. Distribution of Recovery and Mortality Rates of COVID-19 for the

Last Three Years (N =287)

63 ]

Number of Number of Number of Recovery Mortality
Years cases Recoveries Mortality Rate Rate
(%) (%)
2020 50 46 4 92% 8%
2021 130 102 28 78.5% 21.5%
2022 107 91 16 85% 15%
Total 287 239 48 83.3% 16.7%

Recovery rate = (No. of recovery / No. of incidence) * 100

Mortality rate = (No. of death / No. of Recovery) *100

The data presented in the table indicates that the COVID-19 recovery rate
reached its peak in 2020 but hit its lowest point in 2021. Conversely, the mortality
rate exhibited an opposite trend, with its highest point coinciding with the lowest

recovery rate.
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Table 4-3: Statistical Differences in Mortality Rate of COVID-19 between

Groups of Age (N =287)

. Sum of Mean F- .
Age Source of variance Squares d.f Square statistic Sig.
Between Groups 3.361 3 1.120
Health Outcome Within Groups 36.611 283 129 8.661 .000
Total 39.972 286

The analysis of variance revealed noteworthy disparities in the COVID-19
mortality rate among children and adolescents, based on their age (F= 8.661;
p=.000). As the age of the examined population increased, the likelihood of

mortality also increased, and conversely, as depicted in Figure 4-3.
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Fig. 4-3. Mortality Rate of COVID-19 between Groups of Age
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Table 4-4: Relationship between Health Outcome of COVID-19 and
Participants’ Gender (N =287)

Health Outcome Odds Ratio for
Gender Total Gender (Male /
Recovery Death
Female)
Male Count 128 25 153
% within Gender 83.7% 16.3% 100.0%
Count 111 23 134
Female . 1.061
% within Gender 82.8% 17.2% 100.0%
Total Count 239 48 287
% within Gender 83.3% 16.7% 100.0%

From a pool of 287 samples, among them, 128 of the recovery cases were
males while 111 were females. An association exists between the COVID-19
mortality rate and gender [with an odds ratio (OR) of 1.061 and a 95% confidence
interval (CI)], indicating that males have a higher likelihood of dying from the
virus compared to females.
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Table 4-5: Relationship between Health Outcome of COVID-19 and

Participants’ Res

idence (N =287)

66 ]

Health Outcome Odds Ratio for
Residents Total Residence (Urban
Recovery Death
/ Rural)
Count 130 18 148
Urban . ]
% within Residence 87.8% 12.2% 100.0%
Count 109 30 139
Rural . ) 1.988
% within Residence 78.4% 21.6% 100.0%
Total Count 239 48 287
% within Residence 83.3% 16.7% 100.0%

The urban residency

whereas 78.4% hailed from

was reclaimed, indicating 87.8% representation,

rural areas. Among the urban populace, 12.2%
succumbed, while the rural demographic accounted for 21.6% of the fatalities. A

discernible connection exists in COVID-19 mortality rates based on residency

[odds ratio (OR) = 1.988; confidence interval (Cl) = 95%], highlighting a higher

likelihood of mortality among rural residents compared to their urban counterparts

over the preceding three years.
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Table 4-6: Relationship between Health Outcome of COVID-19 and
Participant’s Duration of Hospitalization (N =287)

Health Outcome Odds Ratio for
Duration of Hospitalization Total Hospitalization (<
Recovery Death or > Week)
Count 171 24 195
YRPPITE
< Week % within 87.7% 12.3% | 100.0%
Hospitalization
Count 68 24 92
YRPYTTE
> Week ot 73.9% 26.1% | 100.0% 2:515
ospitalization
Count 239 48 287
Total % within 0 0 0
Hospitalization 83.3% 16.7% 100.0%

People who spent less than a week in the hospital showed a recovery rate of
87.7%, whereas 12.3% did not survive. Among those hospitalized for over a week,
73.9% recovered, while 26.1% passed away. The data indicates a connection
between COVID-19 mortality and hospital stay duration, with a calculated odds
ratio of 2.515 at a 95% confidence interval. This suggests that individuals
hospitalized for less than a week have a higher likelihood of recovery compared to

those hospitalized for more than a week.
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Table 4-7: Relationship between the Health Outcome of COVID-19 and
Smoking (N =287)

Health Outcome Odds Ratio for
Smoki Total Smoking (Yes /
moking Recovery Death o moking (Yes
No)
Yes Count 46 9 55
% within Smoking 83.6% 16.4% 100.0%
No Count 193 39 232 1033
% within Smoking 83.2% 16.8% 100.0% '
Total Count 239 48 287
% within Smoking 83.3% 16.7% 100.0%

Among the smokers, 83.6% experienced recovery, and the remaining
16.4% succumbed to the illness. On the other hand, non-smokers constituted
83.2% of the recovered individuals, while the mortality rate for this group was
16.8%. An evident connection exists in terms of the COVID-19 mortality rate
based on smoking status, with an odds ratio (OR) of 1.033 and a 95% confidence
interval (CI). This indicates that smokers have a higher likelihood of recovering

compared to non-smokers in this context.
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Table 4-8: Relationship between Health Outcome of COVID-19 and
Participants' Associated Chronic Comorbidities (N =287)

Health Outcome Odds Ratio for
Chronic Comorbidities Total Comorbidities (Yes
Recovery Death
/ No)
Ves Count 67 28 95
% within Chronic 70.5% 29.5% 100.0%
Count 172 20 192
No . ) 278
% within Chronic 89.6% 10.4% 100.0%
Total Count 239 48 287
% within Chronic 83.3% 16.7% 100.0%

The study revealed that among individuals with associated chronic
comorbidities, 70.5% successfully recovered while 29.5% unfortunately passed
away. In comparison, for those with non-associated chronic comorbidities, 89.6%
experienced recovery while 10.4% succumbed to the illness. The analysis indicated
that there is no significant correlation between the mortality rate of COVID-19 and
the presence of chronic comorbidities [with an odds ratio (OR) of 0.278 and a 95%

confidence interval (CI)].
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Table 4-9. Liner Regression among the Study Variables in Predict the Health
Outcome (N =287)

Unstandardized Standardized
Variables Coefficients Coefficients t Sig.
B Std. Error Beta
Causes of Death -017- .009 -.134- -2.037- .043
Number of Chronic Diseases -.063- .030 -.081- -2.114- .035
Signs & Symptoms -.206- .007 -.953- -30.957- .000
Risk Factors .012 .009 .088 1.309 192
Complications -.007- .007 -.034- -.991- 323

Dependent Variable: Health Outcome

The results have substantiated that the linear regression analysis
demonstrates a relationship between the predictive factors and the health outcome
of COVID-19 toward children and adolescents. These factors include the causes of
death (B= -.134; p= .043), the count of chronic diseases (p= -.081; p= .035), and
the presence of signs and symptoms (= -.953; p=.000).
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Chapter five

Discussion

This chapter includes the discussion and interpretation of the study's
findings, which are directed toward the achievement of its objectives and

supported by related articles.

5.1. The Socio-Demographic Characteristics of the Study Sample

The current study is shown in table (4-1) indicates that most of the age
groups are between 16-20 years; was the highest recorded two fifth with a mean
age is (11.17), and more than half were male. These results are consistent with the
findings of (Siebach et al., 2021), a retrospective study conducted in the USA, that
was carried out on 400 children and adolescents with COVID-19, which showed a
majority of the age group is 14 20 years with a high percentage prevalence,
although (Afify et al., 2021), is a retrospective study was conducted in Egypt
specified that males more than half compared to female with an average age were
(13.07 ). The researcher's view concerning the male personality, which is more
social than the female, and it is difficult to control his mixing with children of his
age, in addition to the suffering of the parents in applying isolation, not leaving the

house, and keeping him away from his friends.

Afify et al., (2021) also revealed that those living in urban areas more than
half affected by COVID-19 than those living in rural areas. From the researcher's
point of view, at the beginning of the spread of the virus, there was
underestimation and lack of awareness, the lack of commitment to preventive
measures and social distancing, as well as, the high population density and the
large area in relation to the urban areas, which led to an increase in the number of

infections in these areas.

A study that was done by (Alwafi et al., 2021) that conducted in Saudi
Arabia, which is a retrospective study on 250 patients among children and
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adolescents. which shows the length of hospital stay is less than one week more
than half compared to more than one week according to factors associated, age,
and complications of the virus. Although a study was done by (Thai et al., 2020)
on 134 hospitalized patients from Vietnam which concluded that COVID-19 made
older patients more likely to stay for longer lengths of time, as opposed to pediatric
patients who were less likely to stay in the hospital. While, COVID-19 children of
the existing study were stay for less than one week more than two-thirds as
compared with those who stayed for more than one week; Which can be a
facilitator in healing and leaving the hospital, the reason may be the lack of risk
factors, delayed health awareness, adherence to preventive and therapeutic
measures, and social isolation. All of these factors help in the process of

prevention and recovery from the deadly disease.

Regarding risk factors, it was found that kidney failure is one of the most
frequent cause of mortality among children and adolescents under the age of 20
years in the contemporary study, but medical records indicate that there is rarely a
known cause of death in most cases. These findings agree with the result of (Cheng
et al., 2020), China study showed that children with chronic kidney disease
occurred in (5.1%) showed that children and adolescents with kidney failure had
markedly increased death risk in the hospital. From the researcher's point of view,
the reason is the lack of immune response in patients with kidney failure, and also
the virus affects the functioning of the kidneys, which exposed them to
complicated infections and mortality from the disease. This led to the severity of
the condition and is considered an indicator to death of COVID-19 patients with

Kidney failure.

The most typical signs and symptoms were one-third with cough, fever,
headache, and loss of taste and smell, with more than half no suffering of risk
factors and complications. This result is similar to the finding in a study conducted
by (Boechat et al., 2021), in Brazil, that indicated in most typical signs and

symptoms in children include shortness of breath, coughing, and fever, as well as
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children and adolescents, has less clinical effects from SARS-CoV-2 disease than

on adults.

Concerning the studied total sample, the ratio of the recovery rate was the
majority compared with those who are dead. This result agrees with the finding of
a study conducted by (Macedo et al., 2021) in Portugal on 288 patients among
children, which showed the mortality rate of COVID-19 patients was 17.1% and

the recovery rate was (82.9%).

5.2. The Recovery and Mortality Rates of COVID-19 for the Last

Three Years

The present study in table (4.2) illustrated that the recovery rate for COVID-
19 was highest in 2020 and lowest in 2021, but the number of incidences of
COVID-19 was highest during 2021 year in Babylon province, which can be
interpreted as the emergence of new strains of the Coronavirus, such as Delta and
Omicron, and these strains of the virus are characterized by the speed of
transmission from one person to another. In addition, people did not adhere to
preventive measures and social distancing, especially during 2021, or may be due
to the differences that occurred in the results of the studies in terms of adherence to
preventive methods, or only by taking vitamins and supporting the immune
system; which may lead to widespread of infections among people. These results
are in line with the finding of (Alahmari et al., 2021), who showed findings in
Makkah province through 2020 and 2021, the recovery rate of the virus is the most

as compared to the mortality rate among pediatric patients.

Furthermore, the study was done by (Jabbar & Aladi, 2022), in Iraq cities
retrospectively through 2022, that found Baghdad province is the highest mortality
rate (8.5%) compared to other cities flows in Basara province then Babylon, while
found Mosel province had the lowest mortality and highest recovery rates in the
population (0.12%) (99.88%) respectively, compared with other cities in this study.
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5.3. The Mortality Rate of COVID-19 between Groups of Age

Regarding table (4.3) that displays the results of the analysis of variance
revealed noteworthy disparities in the COVID-19 mortality rate among children
and adolescents, based on their age (F=8.661; p=.000). The likelihood of mortality
increases with age in the population and vice versa. These findings are consistent
with those of a retrospective study that was done by (Butt et al., 2022), who found
results (P=.001) [odds ratio (OR)=0.12; Cl= 95%], and concluded that ages under
6 years have the more severe disease due to factors including a weaker immune
response or an unclear structure of the upper respiratory tract in young infants,
while found their ages 6-12 years were related to significantly decreased
probabilities of either moderate or severe/critical disease compared with the
probability of mortality with those increasing their ages 14 to 20 years and this
indicates that the severity of the disease increases with old age and children under
6 years. This rationalized to pediatric infected with COVID-19, age has been
reported as a significant factor linked with infection and severity, and SARS-CoV-

2 can infect persons of any age.
5.4. The Health Outcome of COVID-19 and Participants’ Gender

In the findings of the current study table (4.4), it was found that the cases of
recovery were 128 among men, while women were 111 among the 287 samples.
Males are more likely than females to pass away at one time, and this association
between gender and COVID-19 mortality is present [odds ratio (OR)= 1.061; Cl=
95%]. This result is consistent with (McCormick et al., 2021), which was
conducted on 112 SARS-CoV-2 patients, a retrospective case study of SARS-
CoV-2-related mortality and recovery in the US among people under 20 between
February 12 and July 31, 2020, which showed most were male as compared to

females among mortality and recovery rates.

In another study conducted in China, by (Panahi et al., 2020), A total of

2228 newborns, children, and adolescents were studied. According to the study's
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findings, there were no differences between male and female children who had
COVID-19 infections. It also summarized that most children had COVID-19

infections because of a familial cluster or a history of close touch.

The researcher's point of view is that males are more social than women due
to their working conditions, lifestyles, and females are keen to adhere to preventive
measures more than males, in addition to that, parents suffer from isolating their
children from relatives and others, and this makes men more vulnerable to

infection with the Coronavirus.
5.5. The Health Outcome of COVID-19 and Participants’ Residence

Regarding table (4.5), the majority of urban residents were recovered,
compared to those who dead, while more than two-thirds of rural residents were
recovered as compared to rural residents who ended their lives. These findings are
compared to results from India, which was done by (Bhadra et al., 2021), which
showed approximately 55% of patients who lived in urban areas had a
considerably higher death risk than patients from rural areas (45%). Another study
was conducted in Iraq, by (Al-Ani et al., 2022), on 101 patients in Irbil province,
which shows findings those who lived in urban areas had more incidence of

COVID-19 disease about 71% compared to persons who lived in rural regions.

From the researcher’s point of view, the cause is due to non-compliance
with social isolation and prevention measures, as well as credibility toward
COVID-19 disease, and larger regions with higher population density, people who
live in cities with large populations are more likely to come into close contact with
one another, which makes infection spread more quickly, these factors played a
significant role in the spread of COVID-19 among urban areas.
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5.6. The Health Outcome of COVID-19 and Participants' Duration

of Hospitalization

In regarding table (4.6), the majority of children who stayed less than a
week in the hospital were recovered as compared to those who lost their lives.
While children who stayed more than a week in the hospital were more than two-
thirds to recover as compared to those who died. The data indicates a connection
between COVID-19 mortality and hospital stay duration, with a calculated odds
ratio of 2.515 at a 95% confidence interval, as those who are less than one week
hospitalized are more likely to recover than those who are more than one week
hospitalized. These results are confirmed by the findings of ( Liu et al., 2020), on
99 patients participated among children and adolescents, where it was found the
duration of hospital stay in COVID-19 patients was more than one week with
lymphopenia (OR: 0.10; p = 0.027), and pneumonia (OR: 3.58; p= 0.048),. They
depict in their study, the effects of virus-induced cytopathy and inflammatory
response in addition to viral evasion of host immune responses, and use the
corticosteroids drugs to patients with COVID-19, they play critical roles in disease

severity and length of hospital stay

A cross-sectional retrospective study was done by (Thiruvengadam et al.,
2021) on 730 COVID-19 patients in South India, which confirmed the occurrence
of the median duration of hospital stay was less than a week between children and
more than a week for older ages. The most significant factors that affected the
duration of stay in the hospital were a history of more than two comorbidities,
oxygen saturation, and specific laboratory markers like ferritin, D-dimer, and
neutrophil-lymphocyte ratio.

From the researcher’s point of view, the reason is due to the patient’s delay
in admission to the hospital and taking care to recover from the virus and adhering
to preventive measures, as well as those who have chronic diseases with

psychological disorders and fear from the disease and hospitalization that
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worsened their condition; all these factors lead to a prolonged hospital stay and

severity of the situation with increase mortality rate.
5.7. The Health Outcome of COVID-19 and Smoking

Concerning table (4.7), smokers represented the majority of those who
recovered than those who are non-smokers. An evident connection exists in terms
of the COVID-19 mortality rate based on smoking status [odds ratio (OR)=1.033;
Cl=95%], as smokers are more likely to recover than those who are no smokers at
one time. This result agrees with the finding of a study done retrospectively by
(Gallus, 2022), in Milano, Italia, which concluded that after more than a year of the
pandemic, in the middle of 2021, there were still a lot of questions about how
nicotine or tobacco use affected the incidence, severity, and death of COVID-19.
Numerous case series revealed a low proportion of smokers among COVID-19
patients. The following results were reached after an update of the scientific
literature on the relationship between cigarette use and COVID-19 in this study:
The different features of smokers versus non-smokers can be used to explain the
apparent lower risk of COVID-19 incidence for smokers compared to non-
smokers. But smoking during infection may lead to an exacerbation of the patient's

condition.

The researcher believes that smoking during infection with the coronavirus
or any respiratory infection increases the severity and seriousness of the condition,
but previously smoked patients found that their recovery rate is more than what
was expected because the lungs are full of nicotine, which impedes the movement

of the virus between its parts, so they have a greater recovery rate.
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5.8. The Health Outcome of COVID-19 and Participants’ Associated

Chronic Comorbidities

According to table (4.7), indicated that more than two-thirds of associated
chronic comorbidities were recovered as compared to children who lost their lives,
while the majority of non-associated chronic comorbidities were recovered as
compared to those who died. There is no relationship in the mortality rate of
COVID-19 according to chronic comorbidities [odds ratio (OR)=0.278; Cl= 95%).

Similar results in descriptive-analytical study design were done by
(Zimmermann & Curtis, 2021), on 300 patients in Switzerland, who showed that
children are less likely than adults to have comorbid conditions such as diabetes,
obesity, hypertension, chronic lung, renal, and heart disease. These conditions have
also been linked to severe COVID-19 in adults. The reason may be due to
differences in factors between children and adults, the most important of which are
alterations in clotting function and an increase in endothelial damage that is age-
related, "Angiotensin-converting enzyme 2 receptors and transmembrane serine
protease 2" decreases with age, innate and adaptive immune system differences,

the protective side effects of live vaccinations and increased melatonin levels.

Besides a retrospective cohort study on all patients who were less than 20
years old in the U.S was done by (Fisler et al., 2020), where shows the first study
on COVID-19-positive critically unwell children described 48 patients who were
hospitalized to 14 "pediatric intensive care units" (PICU) in the United States. Two
children died and more than 80% of the patients who recovered from the virus had
a chronic disease.
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5.9. Factors Associated with the Study Variables in Predict the

Health Outcome

Results in table (4.7), indicated that the COVID-19 health outcome for
children and adolescents is predicted by the causes of mortality (= -.134; p=.043),
the number of chronic diseases (= -.081; p=.035), and signs and symptoms (= -
.953; p=.000). These findings were supported by (L S Shekerdemian et al., 2020),
who found that most children and adolescents are accompanied by more than one
chronic disease, such as obesity, growth disorders, asthma, and kidney diseases
that affect their health outcome. Most of the clinical manifestations included fever,

dyspnea, hypoxia, and fatigue.

At the end of the study, the researcher found that the sample has many social
and physiologic health problems that can be due to life-threatening diseases among
patients. The study did find also an association between the mortality rate of
COVID-19 infection with gender, smokers, residence, and the length of stay in the
hospital. In addition, COVID-19 disease is expected to be more prevalent in the

elderly compared to children.
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Chapter Six

Conclusion and Recommendations

This chapter includes the conclusions drawn from the analysis and

discussion of the research's findings. The recommendations are based on the

findings of the study.

6. 1. Conclusion:

Based on the analysis and discussion of the study's findings, the following

conclusions are drawn.

1.

The COVID-19 recovery rate peaked in 2020 but declined in 2021, while the

mortality rate followed the opposite pattern.

. Age significantly influences COVID-19 mortality among children and

adolescents, with older individuals facing a higher mortality risk.

Gender plays a role in COVID-19 mortality, with males having a higher

likelihood of succumbing to the virus than females.

Urban residents had a lower COVID-19 mortality rate compared to rural

residents, suggesting a disparity between the two populations.

Hospital stays duration impacts COVID-19 mortality, with shorter stays

associated with higher recovery likelihood.

Smokers exhibited a higher likelihood of COVID-19 recovery compared to

non-smokers.

. The presence of chronic comorbidities does not show a significant correlation

with COVID-19 mortality.

Linear regression analysis highlights on relationship between predictive

factors and health outcomes of COVID-19 toward children and adolescents,
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which including causes of death, chronic disease count, and the presence of

clinical manifestations.
6.2 Recommendations:

According to the early stated conclusion, the present study can recommend that:

1. Healthcare professionals specializing in pediatric care, along with other
medical staff in isolation, should pay careful attention to delivering
healthcare to youngsters and adolescents with COVID-19. This approach
aims to adapt effective management strategies and prevent the virus from

spreading to others.

2. In order to mitigate the severity and gravity of the illness, it is advisable to
separate children, particularly infants, who have contracted the coronavirus,

from their family units.

3. Empower nurses and other healthcare practitioners to play an active role in
assisting families, addressing their necessities, and attending to the well-
being of their children. This involves alleviating fear and anxiety surrounding
the virus to facilitate a positive recovery outcome, especially among children

with chronic conditions.

4. Disseminate essential health information and recommended practices to
prevent the transmission of the virus and diminish the occurrence of

fatalities.

5. Adhere to the guidelines provided by the Ministry of Health concerning

timely vaccination, and follow local directives pertaining to immunization.

6. It is advisable to direct further research endeavors toward evaluating the
factors influencing mortality and recovery rates across distinct age brackets.
This inquiry should encompass a more expansive sample, potentially

spanning all provinces within the country.
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Appendix (B)

> Questionnaire <
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Factors associated with Mortality and Recovery rates of COVID-19 among Children and
Adolescents through the period 2020-2022

Obijectives of the study

1. To determine the mortality and recovery rates of COVID-19 among children and adolescents
through the period 2020-2022.

2. To identify the factors associated with the mortality of COVID-19 among children and adolescents
through the period 2020-2022.

3. To find out the difference between age groups in terms of mortality and recovery rates.

4. To identify if the cause of death, number of chronic diseases, signs and symptoms, risk factors,
and complications can predict the mortality rate.
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> English Questionnaire <
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Part 1. Sociodemographic Characteristics of Children and
Adolescents:

1.1 Age:

1.2 Gender:

A. Male

B. Female

1.3 Residence:

A. Urban

B. Rural

Part 2: Factors Associated with Mortality and Recovery Rates:

2.1 Duration of Hospitalization:

A. less than week

B. More than Week

2.2 Smoking History:

A. Yes

B. No
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2.3 Did the affected Child Complain of Chronic Diseases:

A. Yes

B. No

2.3 Number of Chronic Diseases:

A. None

Part 3: Intensity of Exposure to COVID-19 in Pediatric Patients

A. Clinical manifestations of COVID-19 among Children and Adolescents:

1. Hypoxia

2. dyspnea

3. Fever

4. Tachypnea

5. Headache

6. Fatigue

7. Cough

8. Diarrhea

9. Nausea and Vomiting

10. Sore Throat
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11. Irregular Heartbeats

12. Loss of Taste and Smell

13. Anorexia

B. Factors associated with the Intensity of Exposure to COVID-19 among
Pediatric Patients:

1. None

2. Renal failure

3. Septicemia

4. Cancer

5. Bronchial Asthma

6. Systemic Lupus Erythematosus

7. Congenital Heart Disease

8. Multisystem Inflammatory Syndrome

9. Pneumonia

10. Diabetic Mellitus

11. Congenital Hydrocephaly

12. Bronchitis

13. Hepatitis

14. Viral Fever
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C. Causes of Mortality rate of COVID-19 among Children and Adolescents:

1. COVID-19

2. COVID-19 with Respiratory Failure

3. COVID-19 with Renal failure

4. COVID-19 with Pneumonia

5. COVID-19 with Multisystem Inflammatory Syndrome

6. COVID-19 with Congenital Heart Disease

7. Cancer with COVID-19

8. Bronchial Asthma with COVID-19

9. Congenital Hydrocephalus

D. Complications of the Disease:

1. None

2. Respiratory Disorders

3. Renal Disorders

4. Cardiovascular Disorders

5. Nervous system Disorders

6. Gastrointestinal Disorders

7. Multisystem inflammatory syndrome

8. Pneumonia
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E. Status on Discharge:

A. Recovery

B. Dead
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> Arabic Questionnaire <
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Appendix (C)

Panel of Experts
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