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Article Info ABSTRACT

The new highly transmitted pathogenic viral infection started
from Wuhan, China, at the end of 2019. The World Health

Volume 6 — Issue 2—

December 2021 Organization (WHO) publicized that it phylogenetically
DOI: belongs to severe acute respiratory syndrome (SARS),
10.24017/science.2021.2.17 introduced as COVID-19 pandemic disease. The first

confirmed case in the Kurdistan Region of Iraq (KRG) was on
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Article history: March 01, 2020 and the first COVID-19 case in the Halabja

. province/KRG was recorded on March 27, 2020. This study
Received 12/9/2021 was designed when the Wafa Hospital was constructed in the
Accepted 26/1/2022 Halabja city and it is specified for patients who infected with
corona disease. The data were collected from April 14 to the
end of December 2020. Samples were obtained from

Keywords: nasopharyngeal using a sterilized swab according to the WHO
COVID-19, Halabja, Male, guidelines, and then the real-time PCR (RT-PCR) machine
Female, RT-PCR, Wafa was used for analysis. This study particularly represented the
Hospital. epidemiological characteristics of COVID-19 disease on

population of Halabja province. During this study, 5183 cases
were tested. Among these, 2796 (54%) cases were confirmed as
positive result including all ages, males and females. Among
3116 male cases, high number of 1646 (60.1%) males had the
disease, while less number of 1150 female cases infected with
the disease. In addition, the most confirmed positive cases were
among (30-39) and (40-49) year groups with 1521 and 1223
cases, respectively. The lowest positive cases were among over
80 years old and below 9 years old with 10 and 3 cases,
respectively. Besides, the confirmed cases for other age groups
for both sexes were a (50-59) year old was 397, a (60-69) year
old was 205, and (70-79) was 77. Finally, the data showed that,
the common confirmed cases were among groups 20-59 years
old and the rare cases were under 9 and over 80 years. To
recap our research observed that the viral infection in both
genders was common in middle age between 20 to 59 years old.
Besides this, the infection was rare in people were under 10
years and above 80 years old.

Copyright © 2021 Kurdistan Journal of Applied Research.
All rights reserved.

1. INTRODUCTION

Severe acute respiratory syndrome coronavirus-2 (SARS-COV-2) is a new type of virus
belongs to the Coronaviridae family that affected the lower respiratory system and caused an
infectious disease named COVID-19 [1], [2]. COVID-19 emerged in late December 2019. On
January 30, 2020, WHO declared the virus as a public health emergency. Compared to other
coronaviruses, COVID-19 is less deadly but far more transmissible [3]. Respiratory droplets
and direct contact are the first modes of transmission from human to human [4], [5]. After an
incubation period of 5 to 6 days, the most common symptoms are fever, dry cough, fatigue
and headache [1], [6]. Before the invention of vaccines such as Moderna, Pfizer, Sinopharm
and AstraZeneca, different methods were followed as a prevention way. For example, using
supplements and supporting the immune system with different kinds of macronutrients such as
carbohydrates, lipids, and proteins as well as the micronutrients including vitamins and
minerals [7]. On of November 21, 2020, there was 57,274,018 confirmed cases of COVID-19
worldwide, resulting in 1,368,000 deaths [8].

Up to March 14, 2020, KRG as most of the countries and a neighboring of Iran, that had the
third-highest number of COVID-19 deaths after China and Italy [9] with 14,991 cases [10].
KRG includes four major cities: Erbil, Sulaymaniyah, Duhok and Halabja. Halabja locates in
14 km far away from the Iranian border.

The first confirmed COVID-19 cases in KRG were in Sulaymaniyah province on March 01,
2020, including four travelers returning to KRG from Iran. On March 27, the first confirmed
COVID-19 case was reported in Halabja. In response to this case, the KRG announced to
lockdown and closed the borders and airports, ban on travel between cities, cancelling public
events and Friday prayers, shopping centers, universities, schools, and bazaars. These
restrictions resulted in decreasing the COVID-19 cases for a period. The situations were
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caused new peak in the number of new cases and deaths because of raising the infected and
death cases. By the November 24, 2020, 94,421 cases have been confirmed, resulting in 3,036
deaths in KRG [11].

The main signs of this disease are evaluated by clinical examination include blood pressure,
lung sounds, and heart rate. For the symptoms are experienced by patients with mild
COVID-19 might be cough, high temperature, sore throat, diarrhea, muscle or joint pain,
fatigue, headache, and loss of sense of smell and taste. Symptoms of COVID-19 are
pneumonia include confusion, pain or pressure in the chest, breathlessness, loss of appetite,
and high temperature (above 38 °C) [12], [13]. The most crucial action of KRG, Ministry of
Health, to deal with the COVID-19 was opening a new molecular laboratory in Halabja city
on April 13, 2020 to detect this virus from the infected people. The COVID-19 patients were
identified based on their real-time reverse transcription-polymerase chain reaction (RT-PCR)
test from nasopharyngeal swab samples. This study aimed to summarize and analyze the
epidemiological characteristics of the COVID-19 disease in Halabja province, including age
and gender, on a relatively large sample size from April to December 2020 to provide reliable
information for the prevention and control of this pandemic disease.

2. METHODS AND MATERIALS
2.1. Study Design
In early January 2020, a real-time RT-PCR diagnostic test was proposed for COVID-19 [14],
[15]. In early April 2020, the samples were also tested by a real-time PCR laboratory/ Halabja
city- KRG. All diagnosed cases of COVID-19 were analyzed in there, starting from early
April 2020 to the end of December 2020. This study did not require informing the patient
individually because all data were handled as a de-identified set to protect patient
confidentiality and privacy.
2.2. Isolation and management cases
By collaboration of both Ministries of Interior and the Ministry of Health of the KRG, a
protocol for quarantine, isolation and managing the cases was planned. In the Halabja city, the
Wafa Hospital was then constructed and it had 50 beds that were prepared for COVID-19
cases.
2.3. Data source and study duration
The data used in this study were collected in the Central Laboratory, Department of
Molecular, General Hospital of Halabja city, KRG. Also, they were available in the
coronavirus/dashboard system of the KRG website [16]. The data were collected for nine
months since from the first reported case of COVID-19 in Halabja on April 14, 2020, until
December 31, 2020. All case records contained name, gender, age and test result. All cases
were recorded with no duplications. The COVID-19 cases were collected from the molecular
laboratory record unit as a single dataset. All personal information and identification were
hidden.
2.4. Laboratory methods and testing
The oropharyngeal and nasopharyngeal samples were collected from suspected patients with
COVID-19 and required information by a paramedic's trained team for sample collecting at
the Wafa Hospital of the Halabja city. They were collected from the suspected patients with
COVID-19 to test by an RT-PCR following WHO guidelines [17].
2.5. Quantitative real-time RT-PCR
This was the most common method which used for the detection of COVID-19. This had
rapid detection and high sensitivity. To detect COVID-19, many companies and scientific
teams have been successively proposed and developed methods in the last few year [18], [19].
The reagents used were RTA viral RNA isolation kit, High Pure Viral RNA Kit, Roche, add a
bio, BIOBASE (automated), QlAamp (QIAGEN automated and manual), KOGENE
BIOTECH, EliGene, for nucleic acid extraction and GENESIS primer design Kit, DAAN
GENE kit, EliGene kit and powerChek™ kit, KOGEN BIOTECH, LightCycler® Multiplex
RNA Virus Master, Roche, STAT-NAT COVID-19 MULTI, MutaPLEX for Coronavirus
detection.
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2.6. Statistical Analysis

Completely Randomized Design (CRD) within the factorial experiment (two factors) was
performed. The data were offered to the analysis of variance using XLSTAT software. Means
comparisons were conducted following the Duncan's Multiple Range test at 0.05.

3. RESULTS

3.1. Epidemiology

Total number of 5183 suspected cases of COVID-19 was tested in Halabja province. More
than half of these cases were positive (n=2796, 54%), while the negative cases were (n=2387,
46%). These data were collected from April 14, 2020, until December 31 2020. The majority
of the participants were male (n=3116, 60.1%). Among these male cases, 1646 cases had the
COVID-19 (Figure 1). Less female cases were recorded in this region than males (n=2067,
39.9%) and only 1150 female participants had the COVID-19.

The distribution of the confirmed cases is shown in figure 2. The age groups were divided into
ten subgroups, starting with (0-9) to (90-99) years old, respectively. Each sub-group of age
shows the mean for both male and female in both positive and negative cases, separately. The
most prominent age groups reported among the cases were between: (30-39) and (40-49) years
old with (n=1521) and (n=1223), respectively.

A A
1250 B
1000 B
750
500
250
0

Positive Negative

Confirmed cases

m Male ®Female
Figure 1: Confirmed COVID-19 cases in the Halabja province by gender. Fisher (LSD)/ Analysis of the
differences between groups with a confidence range of 95.00 % were used.

A- Test of positivity by age groups
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Figure 2: Age distribution with confirmed COVID-19 by mean of both male/female in Halabja
province. Fisher (LSD)/ Analysis of the differences between groups with a confidence range of 95.00 %
were used.

3.2. The rate of infection according to age subgroups

The positive and negative cases for subgroup ages of both genders were clarified in Table 1.
The positive confirmed case for adults included group ages of (20-29), (30-39) and (40-49)
years with (n=472), (n=788) and (n=701) represented both male and female, respectively. This
was compared to people with the same age groups who had no the COVID-19 disease with
(n=531), (n=733) and (n=522), respectively. In addition, positive confirmed cases for both
genders in infants, children, and teenagers were age groups (0-9) and (10-19) years old with
(n=7) and (n=119), respectively. In contrast, those who had the same age groups were reported
as negative confirmed for COVID-19 with (n=36) and (n=132), respectively. In addition, the
positive cases of older ages were (50-59), (60-69), (70-79), (80-89) and (90-99) years old with
(n=397), (n=205), (n=77), (n=27) and (n=3), respectively. However, for the same ages groups
negative cases were reported with (n=652), (n=317), (n=127), (n=36) and (n=10),
respectively.

Table 1: COVID-19 cases based on age subgroups in Halabja province.
Result

Age subgroups

Positive Negative Total
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(n) (n)

0-9 7 36 43
10--19 119 132 251
20-29 472 531 1003
30-39 788 733 1521

Age 40-49 701 522 1223
50-59 397 255 652
60-69 205 112 317
70-79 7 50 127
80-89 27 9 36
90-99 3 7 10
Total 5183

The COVID-19 was commonly found in 20-59 years of age in both sexes, whereas positive
cases in over 80 and below 9 years old were relatively rare. The highest number of infections
by the virus was found in male group aged 30-39 (n=522, confirmed positive cases) (Figure 3,
A). The rate of this age group was significantly different from the other age groups. The
followings had different rate of infection to the virus compared to the first age group, male age
group 40-49 (n=427, confirmed positive cases), and female age groups 40-49 (n=274,
confirmed positive cases) and 30-39 (n=266), respectively. The rest of the participated age
groups were less infected with the disease. For instance, a few numbers of the infectious cases
were recorded in male 0-9 (n=3), female 0-9 (n=4), male 80-89 (n=18) and female 80-89
(n=9). A similar pattern was noticed among age groups in both genders for the confirmed
negative cases (Figure 3, B). However, there were some exceptions. For example, a significant
number of the participants were negative for the virus that belonged to age group male 20-29
(n=315, confirmed negative cases).

A- Test of positivity by age groups and gender
A

Confirmed cases
1=
=
=
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0

0
=]
=
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B- Test of negativity by age groups and gender
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Figure 3: Confirmed COVID-19 cases in the Halabja province by age groups and gender. Fisher (LSD)/
Analysis of the differences between groups with a confidence range of 95.00 % were used.

4. DISCUSSION

By observing the results of the current study, it can be seen that more than half of the tested
samples were resulted positive for the virus. This higher percentage of positive rate shows
cases two possibilities: either the actual infection rates were too high in the population, or the
number of tests was too low compared with the population living in the city. However, the
higher percentage of positive rate also indicated higher transmission rates of the virus among
the population. Yet, by studying the KRG's dedicated website for the COVID-19, the second
hypothesis seems to be more accurate in Halabja's case [20], [21]. Many factors contributed
to the lower testing levels at the beginning of the pandemic, including insufficient resources
and the social stigmatization that came with the pandemic as patients with symptoms avoided
admission to the hospitals or testing centers to keep away from the social impacts
accompanied with the COVID-19 patients. It was well-known that COVID-19 created an
unprecedented situation around the globe that led the public in many countries to mistrust the
scientific facts and stigmatize the COVID-19 infection [22], [23]. According to this study
results, the majority of the infected patients were male. In the local community of Halabja
city, it is evidence that males have more outdoor activities and social lives than females. That
is due to many social norms of Kurdish society. So, males are more exposed to the virus than
females. Though, the females also had a high level of infection. This difference in infection
rate was also reflected in the mortality rate per gender in the infected patients. A review
article by Lakbar et. al shows that the infection severity and mortality rates of the males are
higher than their female’s counterparts [24]. The data is broken down according to the
different age groups to compare the groups’ susceptibility and indicate the highest risk group
to infect COVID-19. Accordingly, people in their (31-39) for both genders are the most that
face the risk of infection. The (21-29) and (41-49) age groups came at the second higher
group of patients. According to Monod et al., young people in their early 21-29 years old up
to late forties face the highest transmission rates in COVID-19 and, therefore, sustain
resurging COVID-19 among themselves [25]. However, the favorable rates among young
children and elderly patients were relatively low. The reason might be related to the small
sample numbers for these two groups. Although the rates of infection in children are low, it
can infect children, although the severity of the infection was not the same as the adults. It
was milder and sometimes asymptomatic [26]. The result of this study shows the
epidemiology of COVID-19 in Halabja province. However, the study and the methods
employed have limitations, including the lack of the severity of infection and the mortality
rate in the subjects. The study was merely based on the positive and negative test results of
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the patients who had signs and symptoms. So, many positive cases might have been missed
especially those who were asymptomatic or had mild symptoms. Regarding the molecular
testing, there might have also been some false negative test results due to improper sampling
techniques or the accuracy of the test kits used for the diagnosis. Regardless of the
limitations, the results of the study present the COVID-19 profile in Halabja province in a
clear and scientific way that can be used to interpret the epidemiology of the pandemic
disease in the targeted region.

5. CONCLUSION

Current research observed that the viral infection in both genders was common in middle age
between 20 to 59 years old. Besides this, the infection was rare in people were under 10 years
and above 80 years old. The viral infection in all various ages was higher in the male of
Halabja province. This may be due to social contact, outdoor working, and the number of
men workers is much higher than women in healthcare organizations. These factors might
have cause spreading and raising the number of this infection. In addition, people in middle
age have more social contacts, outdoor task performance, and outgoing. Moreover, a low
infection rate in elderly people was observed. This may be related to more care to them from
care providers as a result of their outdoor missions and task performance inability. However,
the children and teenagers in the city normally go out of home and make social contact, but
the infection in adolescents especially the children under 10 years old was in a low rate. This
may return to the KRG stopped all educational activities in all sectors and the infection
among children was not symptomatic.
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