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Abstract: Background: COVID-19 is a respiratory illness caused by SARS-CoV-2 that has become a global
pandemic. Although children can contract the virus, they are generally less likely than adults to develop severe
symptoms. Parents and caregivers should monitor their children for symptoms and seek medical attention if
their child becomes ill. Practicing good hygiene and social distancing can help prevent the spread of the virus.
Vaccines are available for children and can provide additional protection against COVID-19. Understanding
the impact of COVID-19 on children is crucial for developing effective public health strategies to control the
pandemic. Objectives: The current study aims to determine the prevalence of Covid-19 in pediatric age group
in Duhok province and Zakho city, in Kurdistan region. among the children who tested positive for IgG test.
If IgG antibodies are detected in a person's blood sample, it suggests that they have been infected with SARS-
CoV-2 at some point in the past and their immune system has responded by producing antibodies against the
virus. Methods: A cross-sectional investigation was undertaken involving youngsters aged 5 to 12 years. The
study encompassed a total of 330 participants, selected between October and December 2022. The children
underwent testing to detect IgG antibodies. Moreover, a questionnaire was employed to gather demographic
and individual information from each contributor. Results: Among the studied sample, 302/330 (91.5%) of
children were positive to IgG antibody test. No gender difference for COVID-19 was found in pediatric age
group. Case fatality rate was 0%. 22/302 (6.6%) cases were symptomatic during the infection. However,
282(93.4%) cases were asymptomatic. Conclusions: Covid-19 infection in pediatric age group has good
prognosis compared to adults. Intensive care unit (ICU) and death are rare. High-risk groups should be
targeted for education and immunization/vaccination. Furthermore, more studies are needed to be conducted
in order to investigate the risk factors of the infection and to assess the awareness among the general population
about the risk of infection.

Keywords: Prevalence; COVID-19; Children; Duhok City; Kurdistan; Iraq

1. Background

In the last few years, the world has witnessed the reemergence of different viral infections [1-3].
In December 2019, an abrupt emergence of a new coronavirus, designated as SARS-CoV-2, occurred
in Wuhan, China. It was later formally designated as COVID-19 by the World Health Organization
(WHO), reflecting the year of its identification [4]. Since then, COVID-19 has rapidly evolved into a
global health crisis, primarily transmitted through human-to-human contact via respiratory droplets
released during talking, sneezing, or coughing [4,5]. Contrary to initial beliefs that children might be
less susceptible, COVID-19 affects people of all ages, including children [[6]. Although children
generally experience milder symptoms than adults, they can still manifest a range of signs such as
fever, cough, runny nose, sore throat, fatigue, body aches, and loss of taste or smell. Some children
may also present gastrointestinal symptoms like nausea, vomiting, and diarrhea [6]. Severe illness in
children is relatively uncommon, except for those with underlying medical conditions like asthma or
diabetes, who are at higher risk of hospitalization. The initial cases of COVID-19 were diagnosed in
the early part of March 2022 in the Kurdistan Region. Subsequently, there was a rapid surge in the
number of cases, including a few children [7-11]. The pandemic had a detrimental impact on all
aspects of life, including health services and education in our Region [12-15]. It is worth mentioning
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that, the overall prevalence of the infection in children may be underestimated due to asymptomatic
or mild cases going undetected or unreported. Moreover, factors such as school closures, social
distancing measures, and vaccination rates can influence the incidence [6]. Ongoing monitoring and
research are essential to comprehend the impact of COVID-19 on children and to inform public health
interventions aimed at controlling the virus's spread. While children generally experience milder
effects, their role in transmission dynamics remains crucial, necessitating continued efforts to
mitigate the pandemic's impact on all age groups. The aim of this research is to collect data to estimate
the prevalence of Covid-19 among the pediatric age group in Duhok province and Zakho City.

2. Materials and Methods

2.1. Study design and ethics

This cross-sectional study was conducted among the pediatric age group (5-12 years) in Duhok
province and Zakho City from October to December 2022.

Blood samples

The research recruited every child aged 5 to 12 who visited Hevi Pediatric Teaching Hospital
and the laboratory of Zakho General Teaching Hospital during the period from October to December
2022. In addition to collecting blood samples, the researchers administered a questionnaire to gather
data about the children and their families. The questionnaire covered essential personal information,
such as the child's name, age, and gender. Besides it inquired about the socio-economic status of the
families, categorized as good, acceptable, or poor. Other information included the history of
premature labor, birth weight, and the child's feeding method, whether through breastfeeding,
formula feeding, or a combination of both. Furthermore, the questionnaire sought to determine the
children's immunization status, whether they were fully immunized, partially immunized, or
unimmunized. It also gathered data on any known chronic illnesses, documented prior COVID-19
episodes, and any evidence of pneumonia in the children. Additionally, the questionnaire sought
information about the family's history of documented COVID-19 cases.

2.2. Serologic assay

The blood samples that were withdrawn from the children have been used to detect IgG
antibody. If IgG antibodies are detected in a person’s blood sample, it suggests that they have been
infected with SARS-CoV-2 at some point in the past and their immune system has responded by
producing antibodies against the virus

2.3. Statistical assessment

The collected data of this study had been analyzed by SPSS software. Chi-square test was used
to study the association between the different variables. A p-value of 0.05 or less was considered
statistically significant.

4. Results

4.1. Characteristics of Participants

Over the period of the study, 330 blood samples were taken from children. Of all cases, 170
(51.5%) and 160 (48.5%) were male and female, respectively. Out of 330 cases, 144 (43.6%) children
were aged between (5-7 years), 123 (37.3%) children were aged between (8-10 years), 62 (18.8%)
children were aged (+11 years), and (0.3%) of children were below 5 years old of age.

4.2. Positive IgG antibody among the participants

Of all 330 participants, 302 cases were positive for IgG antibody. Out of all the 302 positive cases,
156 (51.7%) and 146(48.3%) were male and female, respectively. Additionally, 25/302(8.3%) cases had
history of documented prior Covid-19 episode. 4 (1.3%) cases had evidence of pneumonia, while 298
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(98.7%) had no evidence of pneumonia. Moreover, 22(6.6%) were symptomatic during the infection.
However, 282(93.4%) cases were asymptomatic (Table 1).

4.3. Positive IgG antibody associated with different variables

This study demonstrated the correlation between positive IgG donors and several different other
variables, such as (birth weight, Premature labor, feeding, chronic disease, immunization status,
family history of documented covid-19, socioeconomic status, mother's occupation, and the number
of family members). The results went as follow; ( number of children born with birth weight of ( <=1
kg, 2-3 kg, 3-4 kg, 4-5 kg, >5 kg) were (4 (1.3%), 26 (8.6%), 237 (78.5%), 33 (10.9%), and 2 (0.7%) with
a P-value of 0.314), respectively. Positive children having a history of premature labor were 17 (5.6%)
while the remaining 285 (94.4%) denied having premature labor (P-value 0.585). Regarding the
feeding, 73 (24.2%) of children had breastfeeding, 71(23.5%) had formula feeding, and 158(52.3%) had
mixed feeding (P-value 0.394). 23 (7.6%) of children had chronic disease. However, 279 (92.4%) didn't
have any chronic disease, (P-value 0.175). Regarding the immunization status, 278(92.4%) of children
were completely immunized. 21(7.0%) were partially immunized, and 2 (0.7%) were Unimmunized,
(P-value 0.707%). 198(65.6%) of children were reported having a family history of documented covid-
19. On the other hand, 104(34.4%) denied this, (P-value 0.277). The socio-economic status of children
is as following (64(21.2%), 188(62.3%), 50(16.6%) ) had ( poor, accepted, good) status, respectively. (P-
value 0.956). 267(88.4%) of children mothers were housewives while 35(11.6%) mothers were
employed, (P-value 0.393). The number of family members (<=3, 4-6, 7-9, 10-12, and 13+ members)
were (8(2.6%), 180(59.6%), 86(28.5%), 22(7.3%), 6(2.0%) ) members, respectively. P-value 0.667 (Table
1).

Table 1. Characteristics and associations of IgG positive patients with different variables.

Positive IgG .
Characteristics (N=302)g Negative IgG (28) P-value
N % N %
Age group
5-7 131 43.3 13 46.4
8-10 113 374 10 35.7 0.116
11+ 58 19.2 4 14.3
Gender
Male 156 51.7 14 50.0 0.867
Female 146 48.3 14 50.0
Birth Weight
<=1 4 1.3 0 0
2-3 59 19.5 3 10.7 0573
4-5 237 78.5 25 89.3
5+ 2 0.7 0 0
Socioeconomic Status
Poor 64 21.2 6 21.4
Accepted 188 62.3 15 53.6 0.504
Good 50 16.6 7 25.0
Mother Occupation
Employ. 35 11.6 4 14.3 0.627
House wife 267 88.4 24 85.7
Premature Labor
Yes 17 5.6 3 10.7
No 285 94.4 25 89.3 0-281

Feeding

Brest feeding 73 242 6 21.4 0.421
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Formula feeding 71 23.5 4 14.3
Mixed feeding 158 52.3 18 64.3
Chronic diseases
Yes 23 7.6 3 10.7 0.56
No 279 924 25 89.3
History of documented prior COVID-19
episodes
Yes 25 8.3 1 3.6
No 277 91.7 27 96.4 0376
Any evidence of
pneumonia
Yes 4 1.3 0 0.0
No 298 98.7 28 100.0 0540
Immunization status
Complete 278 924 24 85.7
Partial 21 7.0 4 14.3 0.348
Unimmunized 2 0.7 0 0.0
Family history of
documented COVID-19
Yes 198 65.6 13 46.4
No 104 34.4 15 53.6 0.044
Number of family
members
2-4 47 15.6 7 25
5-7 175 57.9 16 57.1
8-10 62 20.5 5 17.9 0.532
11-13 13 4.3 0 0
14+ 5 1.7 0 0.0

5. Discussion

The last decade witnessed a number of outbreaks of remerging infectious diseases [16-19].
COVID-19 is an infectious disease caused by the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2). It was first identified in December 2019 in Wuhan, China, and has since become a
global pandemic, affecting millions of people worldwide. COVID-19 is primarily transmitted through
respiratory droplets that are emitted when an infected person talks, coughs, or sneezes. Touching a
virus-infected surface and then touching the mouth, nose, or eyes can also spread the virus in some
cases. In Iraq, the first confirmed case of COVID-19 was reported in Najaf province on 24 February
2020 from an Iranian student who had returned from Iran, followed by four cases from a family in
Kirkuk province on 25 February, all of whom had traveled to Iran. On February 27, there was a new
case reported in Baghdad involving a patient who had recently traveled to Iran. As of March 12, 2020,
Iraq had documented 74 confirmed cases and 8 fatalities due to the virus. By April 16, 2020, the tally
of confirmed cases had risen to 1415, accompanied by 78 recorded deaths. As of May 24, 2020, the
count of confirmed COVID-19 cases had surged to 4469, resulting in 160 reported deaths, while 2738
patients had successfully recovered from the infection [20-22]. During the early phase of the
outbreak, adults over the age of 15 were primarily likely to be infected with COVID-19, and children
made up a relatively small proportion of confirmed cases [22]. However, due to the lack of unique
preventive and control measures, reinfection [23-25] and the fact that vaccine did not prevent
infection [26], such as not being able to wear a mask in the younger age group, the number of infected
children has increased significantly. There are not many data of COVID-19 cases in children.
According to published data, children constitute approximately 1-5% of confirmed COVID-19 cases.
Deaths have been extremely uncommon and the condition has been diagnosed in 90% of cases as
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asymptomatic, mild, or moderate. Although up to 6.7% of cases could be serious, they mostly affect
children under the age of one and those with underlying illnesses. In Kurdistan, few cases of pediatric
COVID-19 were reported. However, the true prevalence of pediatric COVID-19 cases is
underestimated in Iraq. The reasonable explanations are various, including the following: (1) the
milder clinical manifestations of the disease in children as compared to adults mimicking simple flu
(2) limited awareness of the disease itself by pediatricians (3) public misinformation about the
seriousness of the disease and (4) limited laboratory testing capacity. Out of the 330 recruited samples
of our current cross-sectional study, 302 (91.5%) children were positive for IgG antibodies. 156 (51.7%)
were male and 282 (93.4%) cases were asymptomatic. Moreover, the prevalence of COVID-19 in
children in the countries surrounding Iraq varies as well, for example; In Iran, a study was conducted
and confirmed that 278 children were infected with COVID-19. The average age was 5.3 years and
59.4% were male [27]. In Saudi Arabia, a study was conducted, enrolling 567 confirmed cases. (51.5%)
were males, and asymptomatic patients accounted for (38.98%) of the cases [28]. However, the
findings of our study have to be seen in the light of some limitations. These limitations include time
constraints, children being scared of needles, or parents refusing to allow us to take blood samples
from their children. In addition to this, our study includes children aged from 5 to 12 years of age.
However, a lot of children were aged either above or below this range of age. Together lead to
insufficient sample size for statistical measurements.

6. Ethics

This study was approved by the Ethics and scientific committee of the College of Medicine,
university of zakho, Kurdistan Region, Iraq. All the subjects included in this study have been
informed that their personal data will not be shared, and formal consent has been taken from each
individual.

7. Conclusion

The current study highlights the prevalence of Covid-19 in the pediatric age group from 5 to 12
years in Duhok province and Zakho City. Out of 330 children, 302 (91.5%) cases were confirmed to
have covid-19 infection. No gender difference for COVID-19 was found in pediatric age group. Case
fatality rate was 0%. 22/302 (6.6%) cases were symptomatic during the infection. However, 282(93.4%)
cases were asymptomatic. Although children are generally less likely to experience severe illness
from COVID-19, certain groups of children are at higher risk and may experience long-term effects
of the virus. Prevention and control measures, including vaccines, are critical in protecting children
and reducing the spread of COVID-19. Research on COVID-19 in the pediatric age group has
improved our understanding of the virus and informed public health efforts to prevent transmission
and mitigate the impact of the pandemic on children and families [29].

8. Recommendations

COVID-19 pandemic has highlighted the need for improved global preparedness and response
to infectious disease outbreaks. Further studies are required to identify the unique characteristics and
consequences of the infection and to improve the management and treatment of COVID-19 illness
among children. The indirect effects of COVID-19, such as the impact on mental health status, well-
being, and delayed health-seeking behavioral patterns should not be underestimated.
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