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Abstract

Introduction: The purpose of this research was to investigate the outcomes of coronavirus disease 2019 (COVID-19) infection in healthcare
workers, assess the incidence of infection among them, and identify factors linked to the severity of the disease.

Methodology: This cross-sectional study was conducted retrospectively in Duhok city, Kurdistan Region of Iraq, from September 2021 to
January 2023.

Results: The study included 1,958 participants, of whom 1,338 (68.33%) contracted the infection. Among them, 830 (62.03%) and 372
(27.81%) patients experienced mild and moderate infections, respectively, while 136 (10.1%) had severe infections. The results indicated that
several factors, including maintaining a healthy lifestyle, avoiding obesity, having a chronic condition, working consecutive hours, and being
in an overwhelmed work environment were significantly associated with a higher severity of infection (p < 0.05). However, factors such as
smoking habits, adherence to preventive health guidelines, direct exposure to COVID-19 patients, work days and patterns, family members
with COVID-19, and hand/glove sterilization did not appear to have a significant effect on the severity of infection (»p > 0.05).

Conclusions: These findings may offer valuable insights for clinicians and public health officials, and aid in the development of effective
strategies to manage COVID-19 patients based on their risk factors for infection severity.
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Introduction

The coronavirus disease 2019 (COVID-19)
pandemic has impacted the world since December 2019
[1]. It is caused by a highly infectious virus, known as
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), which was initially identified in
Wuhan City, China [1]. The virus rapidly spread across
the globe, leading to the first confirmed case of
COVID-19 in the Kurdistan Region of Iraq on March 1,
2020. The gravity of the situation was further
emphasized when the World Health Organization
(WHO) declared COVID-19 a global pandemic on
March 11, 2020. In the subsequent months, the region

grappled with the challenges of navigating through four
harrowing waves of the disease, each one taking a
heavy toll on the lives of its people [2,3]. Healthcare
workers (HCWs) are a high-risk group for infections
and are especially vulnerable to SARS-CoV-2 infection
[4]. As the first responders in the outbreak of COVID-
19, HCWs are at the forefront of the response effort and,
consequently, are most susceptible to contracting the
virus due to their exposure to infectious materials [4—
6]. A previous study identified critical risk factors for
COVID-19 infection among HCWs, including the lack
of adequate personal protective equipment (PPE),
exposure to infected patients, excessive workload, poor
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infection control practices, and pre-existing medical
conditions [5]. HCWs were found to have a risk of
severe COVID-19 that was more than seven times
higher compared to the general population. Meanwhile,
individuals employed in social care and transportation
occupations had a risk that was twice as high [4]. A
recent study conducted in Iraq, found that out of 743
participants, 62.58% tested positive for SARS-CoV-2
antibodies [6]. The aims of this paper were to determine
the frequency of COVID-19 infections among HCWs,
examine the factors increasing the risk of contracting
the virus, and evaluate the medical outcomes for
workers at the forefront of the pandemic.

Methodology
Study settings

This retrospective cross-sectional study was
conducted from September 2021 to January 2023 in
major healthcare facilities spanning five districts of
Duhok Governorate in the Kurdistan Region of Iraq.
These districts included Akre, Bardarash, Semmel,
Zakho, Amedye, and the central district of Duhok. The
target population comprised the entire Duhok province,
estimated to have a population of 1.65 million. It is
noteworthy that the study was conducted after the
introduction of the COVID-19 vaccine in Iraq, as the
first vaccination date in the country was 25 March 2021

[7].

Participants

We aimed to interview all HCWs assigned to
morning shifts across various medical facilities. A total
of 1,958 HCWs who worked during the morning shifts
were included in the study, with participants ranging in
age from 16 to 75 years old. Participants were classified
as positive for COVID-19 infection based on the results
of the real-time reverse transcriptase polymerase chain
reaction (RT-PCR) test on nasal and oro-nasal swabs,
following the local protocol [8]. RNA was extracted
from swabs using a QIlAamp Viral RNA Mini kit
(Qiagen, Seoul, Korea) and eluted in 50 pL of RNase-
free water following the manufacturer's instructions.
Two RT-PCR reactions were conducted in this study.
The first targeted a conserved 76 bp fragment from the
E gene (LightMix®), and the second targeted a 100 bp
fragment from a conserved region of the RNA
dependent RNA polymerase (RdRP) gene (LightMix®
Modular Wuhan CoV RdRP-gene by Roche
Diagnostics, Berlin, Germany). A positive test required
both the reactions to be positive; a negative test required
both the reactions to be negative; and an indeterminate
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result occurred if one reaction was positive and the
other negative.

Questionnaire

In this study, a standardized questionnaire was
employed to collect data through participant interviews.
The questionnaire covered several key domains. The
first  section focused on  socio-demographic
characteristics, including age, gender, marital status,
smoking habits, body mass index (BMI), preexisting
comorbidities, type of comorbidities, and duration of
COVID-19 infection. The second section delved into
questions concerning participants' job roles in
healthcare settings. The third and final section consisted
of inquiries related to clinical data, encompassing
COVID-19 infection, symptoms experienced by the
participants, and details about the type of treatment
regimen they underwent.

The RT-PCR-confirmed cases of COVID-19 were
categorized according to the severity of infection into
four categories: mild, moderate, severe and critical
cases [9,10]. In this study, cases that did not exhibit any
signs or symptoms and lacked radiological evidence of
pneumonia were classified as mild cases. On the other
hand, cases that presented with signs and symptoms of
pneumonia, radiological evidence of pneumonia,
normal respiratory rate, and oxygen saturation of > 90%
at rest were categorized as moderate cases.
Furthermore, cases that displayed radiological evidence
of pneumonia, respiratory distress (characterized by
difficulty in breathing), oxygen saturation of < 90%
while resting, or arterial partial pressure of oxygen
(PaOy)/fraction of inspired oxygen (FiO,) <300 mmHg
(where 1 mmHg = 0.133 kPa) were deemed severe
cases. [9,11]. Critical cases were characterized as those
in which patients exhibited dyspnea, pneumonia, and
varying levels of respiratory distress (i.e., respiratory
rate exceeding 30 breaths per minute) in addition to
other symptoms that necessitated intensive care unit
(ICU) admission and mechanical ventilation [10].

Statistics

The statistical analysis of the data in this manuscript
utilized SPSS version 25 (IBM Corp. Armonk, NY,
USA) Logistic regression analysis was employed to
explore potential variables contributing to the
prevalence of long COVID-19. Additionally,
multivariate logistic regression analysis was conducted
to investigate associations between variables and
different outcomes. The Chi square test was used to
identify associations, considering p values < 0.05 as
statistically significant.
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Ethical considerations

The project received approval from the Scientific
Committee of the College of Medicine at the University
of Zakho (UoZEC 22/11). Verbal consent was obtained
from each participant prior to responding to the
questionnaire. The questionnaires were confirmed and
checked by the Ethics Committee of the College of
Medicine, University of Zakho.

Results
Symptoms of infection

The most commonly reported symptoms were fever
(86.2%), cough (67.2%), and tiredness and muscle pain
(81.8% and 77.5%, respectively). A smaller proportion
of infected HCWSs reported symptoms such as
hemoptysis (coughing up blood, 4.7%), shortness of
breath (30.5%), and the need for hospitalization (5.2%)
or oxygen therapy (4.9%). On average, HCWs took 12
(£ 7) days to recover from the infection (Table 1).

J Infect Dev Ctries 2024; 18(9.1):S198-S205.

Association between variables and COVID-19 infection
rate

We examined variables associated with COVID-19
infection in a sample of 1,958 individuals, with 1,338
(68.33%) testing positive and 620 testing negative. We
identified significant associations between infection
and several factors, including age (p = 0.02),
maintaining a healthy lifestyle (p = 0.01), smoking
cigarettes (p = 0.003), direct contact with COVID-19
patients (p = 0.0001), experiencing work overload (p =
0.000), receiving training for the strategic use of PPE
ahead of time (p = 0.016), using a sterilizer (p = 0.01),
and having a family member with a COVID-19
infection (p = 0.0001) (Table 2).

Severity of the infection

In this study, 830 patients had mild, 372 had
moderate, and 136 had severe COVID-19 infections.
The results indicated that maintaining a healthy

Table 1. COVID-19 infection outcomes among infected healthcare workers.

Characteristics Days to recover Presence/Intensity N %
Fever Yes 1153 86.2
No 185 13.8
Cough Yes 899 67.2
No 439 32.8
Sputum Yes 407 30.4
No 931 69.6

Cough up blood (hemoptysis) Yes 63 4.7
No 1275 95.3
Sore throat Yes 895 66.9
No 443 33.1
Headache Yes 1071 80.0
No 267 20.0
Tiredness and being out of energy Yes 1095 81.8
No 243 18.2
Pain in the muscles (myalgia) Yes 1037 77.5
No 301 22.5
Abdominal pain Yes 310 23.2
No 1028 76.8
Having the desire to eat Yes 501 374
No 837 62.6
Could you smell and taste Yes 512 38.3
No 826 61.7
Nausea Yes 291 21.7
No 1047 78.3
Vomiting Yes 137 10.2
No 1201 89.8
FBM (diarrhoea) Yes 324 242
No 1014 75.8
Shortness of breath (dyspnea) Yes 408 30.5
No 930 69.5
Tightness or pressure on the chest Yes 450 33.6
No 888 66.4
How was your condition? Mild 830 62.0
Moderate 372 27.8
severe 136 10.2

Did you require hospitalization? Yes 70 52
No 1268 94.8

Did you require oxygen therapy? Yes 65 4.9
No 1273 95.1

How many days did it take to recover from 127
COVID-19 infection? Mean (+ SD)

COVID-19: coronavirus disease 2019; FBM: Frequent bowel motion.
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lifestyle, avoiding obesity, having a chronic condition,
working consecutive hours, and being in an
overwhelmed work environment were significantly
associated with higher infection severity (p < 0.05).
Conversely, factors such as smoking habits, adherence
to preventive health guidelines, direct exposure to
COVID-19 patients, work days and patterns, family
members with COVID-19, and hand/glove sterilization
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did not appear to significantly affect infection severity
(p > 0.05) (Table 3).

Discussion

Protecting HCWs is a critical aspect of any nation's
strategy for dealing with the COVID-19 pandemic,
especially as governments work to increase healthcare
capacity to accommodate the growing number of
patients in need of urgent care. WHO has provided

Table 2. Demographic information and infection associated factors among infected and non-infected healthcare workers.

Infected (N = 1338)

Not infected (N = 620)

Characteristics Mean (:SD) N % Mean(=SD) N % p value

Age 35.45(+9.60) 34.27(+ 10.25) 0.02

Age group <15 0 0.0 2 03 0.02
16-25 202 15.1 133 21.5
26-35 555 415 218 35.2
3645 369 27.6 173 27.9
46-66 163 122 76 12.3
5666 44 33 18 2.9
66-75 5 4 0 0.0

Gender Male 672 50.2 313 50.5 0915
Female 666 49.8 307 49.5

Marital status Single 462 345 241 38.9 0.062
Married 876 65.5 379 61.1

Do you maintain a healthy lifestyle? Yes 816 61.0 340 54.8 0.01
No 522 39.0 280 45.2

Are you obese (BMI > 30) Yes 315 235 129 20.8 0.179
No 1023 76.5 491 79.2

Do you smoke cigarettes? Yes 217 16.2 135 21.8 0.003
No 1121 83.8 485 78.2

Do you smoke hookah? Yes 139 104 77 12.4 0.182
No 1199 89.6 543 87.6

In daily life, do you often stick to required preventive health guidelines? Yes 889 66.4 399 64.4 0.365
No 449 33.6 221 35.6

Do you have any chronic conditions? Yes 204 152 76 123 0.79
No 1134 84.8 544 87.7

Did you have direct contact with COVID-19 patients? Yes 1171 87.5 481 77.6 0.000
No 167 12.5 139 22.4

How many hours a day did you have to work? <1 1 1 0 0 0.085
2-9 1032 77.1 461 34.5
10-17 253 189 131 9.8
18-23 51 3.8 27 2.0
24 1 1 0 0.0

Did you work for consecutive hours? 1 1060 79.2 468 75.5 0.063
2 278 20.8 152 24.5

How many days of the week did you have to work? 1 18 1.3 7 1.1 0.729
2 57 43 25 4.0
3 97 12 49 79
4 133 99 55 8.9
5 258 19.3 131 21.1
6 637 47.6 278 44.8
7 138 103 75 12.1

Did you work for consecutive days? Yes 1087 81.2 506 81.6 0.844
No 251 18.8 114 18.4

Did you get immersed in an overwhelmed work (work overload)? Yes 815 60.9 324 52.3 0.000
No 523 39.1 296 47.7

Did you have training for strategic use of PPE ahead of time? Yes 569 42.5 228 36.8 0.016
No 769 57.5 392 63.2

Were there adequate PPE available in the hospital? Yes 633 473 274 442 0.198
No 705 52.7 346 55.8

Have you ever reused secondhand PPE due to its shortage in the hospital Yes 260 19.4 128 20.6 0.531
No 1078 80.6 492 79.4

Do you often sterilize your hands/ gloves in the hospital? Yes 1255 93.8 554 89.4 0.01
No 83 6.2 66 10.6

Did a family member contract the infection? Yes 1152 86.1 4 .6 0.000
No 185 13.8 616 99.4

BMI: body mass index; PPE: personal protective equipment; SD: standard deviation.
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guidelines for the appropriate use of PPE in both
hospital and community settings. Various medical
organizations and specialty societies have developed
protocols and recommendations to reduce the
transmission of COVID-19 in their respective fields.
Despite these efforts, protecting HCWs continues to be
a challenge for many countries, The objective of this
study was to determine the frequency of COVID-19
infection among HCWs, identify the risk factors related
to their infection, and evaluate the occurrence of
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COVID-19 infection in HCWs on the front line, where
the lack of sufficient PPE remains a daily issue.

In the studied population, 1,338 (68.33%) HCWs
contracted the infection. The findings of the study
indicate that the largest proportion of HCWs who tested
positive for COVID-19 were within the age group of 26
to 35 years. This is consistent with a similar study
conducted in Turkey, which found that the majority of
infected HCWs were within the same age range [12].
This could be due to the fact that young adults are

Table 3. Severity of COVID-19 infection according to the factors among infected participants.

Characteristics

Severity of infection

Mild Moderate Severe p value
Age (years) 16-25 141 49 12
26-35 346 153 56
3645 214 115 40
46-55 105 36 22 0.063
5665 21 17 6
66-75 3 2 0
Gender female 422 188 56 0106
male 408 184 80 ’
Marital Status single 301 123 38 0131
married 529 249 98 ’
Do you maintain a healthy lifestyle? Yes 482 235 99 0.003
No 348 137 37 ’
Are you obese (BMI > 30) Yes 152 105 58 0.000
No 678 267 78 ’
Do you smoke cigarettes? Yes 135 60 22 0998
No 695 312 114 ’
Do you smoke hookah? Yes 78 48 13 0174
No 752 324 123 ’
In daily life, do you often stick to required preventive health Yes 551 253 85 0507
guidelines? No 279 119 51 ’
Do you have any chronic conditions? Yes 108 61 35 0001
No 722 311 101 ’
Did you have direct contact with covid-19 patients? Yes 733 324 114 0326
No 97 48 22 :
How many hours a day did you have to work? (Binned) <1 1 0 0
2-9 665 272 95
10-17 128 87 38 0.009
18-23 35 13 3
24 1 0 0
Did you work for consecutive hours? Yes 679 279 101 0012
No 151 93 34 ’
How many days of the week did you have to work? 1 10 4 4
2 34 18 5
3 59 28 10
4 77 35 21 0.457
5 158 71 29
6 401 183 53
7 91 33 14
Did you work for consecutive days? Yes 679 300 108 0756
No 151 72 28 ’
Did you get immersed in an overwhelmed work (work Yes 474 237 104 0.000
overload)? No 356 135 32 ’
Did you have training for strategic use of PPE ahead of time? Yes 311 184 74 0.000
No 519 187 62 :
Were there adequate PPE available in the hospital? Yes 374 184 75 0,057
No 456 187 61 ’
Have you ever reused secondhand PPE due to its shortage inthe ~ Yes 160 78 22 0474
hospital No 670 294 114 :
Do you often sterilize your hands/ gloves in the hospital? Yes 781 348 126 0788
No 49 24 10 ’
Did a family member contract the infection? Yes 711 325 116 0724
No 118 47 20 )

BMI: body mass index; COVID-19: coronavirus disease 2019; PPE: personal protective equipment.
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frequently employed in essential sectors, increasing
their risk of exposure to the virus. Additionally, this age
group may be less likely to adhere to recommended
health practices such as wearing masks, frequent hand
washing, and maintaining physical distance. Our study
found that the rate of COVID-19 infection was the same
among male and female HCWs, which is in contrast to
previous research that reported a higher rate of infection
among female HCWs [12,13]. This disparity in results
may be attributed to the fact that in our region, the
majority of HCWs, particularly those on the front line,
were male. Furthermore, the study found a significant
relationship between maintaining a healthy lifestyle and
the risk of COVID-19 infection. This correlation may
be because individuals who lead healthy lifestyles are
more likely to engage in activities that put them at a
higher risk of exposure to the virus, such as going to
public places or participating in social activities. Our
study aligns with previous research in finding an
inverse relationship between smoking and COVID-19
[14].

It is important to note that our study was a cross-
sectional study, which is considered the weakest form
of observational study. Cross-sectional studies can only
demonstrate a correlation between two variables but
cannot establish a causal relationship. To determine the
causal relationship between smoking and SARS-CoV-
2 infection, a larger cohort study that follows a group of
patients over an extended period of time would be
required. It is crucial that any misconceptions regarding
smoking and COVID-19 among the general population
are dispelled, particularly given the growing body of
evidence that smokers tend to experience worse
outcomes when infected with the virus. Our study found
that direct contact with COVID-19 patients and being
overwhelmed with work were associated with an
increased risk of COVID-19 infection, which aligns
with the results of a previous study conducted in China
[15]. In contrast to previous findings [16], our study
revealed that advance training on the use of PPE and the
use of hand sanitizers were linked to a higher risk of
infection. This result is difficult to interpret and more
research is necessary to investigate any other
contributing factors to the increased risk of infection.
Furthermore, in agreement with previous studies [16],
we found a significant association between the history
of infection within the family and COVID-19 infection.

The most frequently reported symptoms associated
with COVID-19 infection include fever, dry cough,
shortness of breath, runny nose, and coughing up blood
[17]. In a previous study conducted in Iraq, the most
commonly observed symptoms were fever, dry cough,
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and mild shortness of breath [18]. This is consistent
with the findings of our study, with fever being the most
prevalent symptom, followed by tiredness and muscle
pain. There have been growing reports indicating an
increased incidence of olfactory and taste dysfunction
(OTD) among individuals who have been infected with
COVID-19. According to Tong et al., there was a
combined prevalence of 52.73% for olfactory
dysfunction and 43.93% for taste dysfunction among
those who tested positive for COVID-19 [17]. In our
study, the incidence of OTD was 38%. Despite a recent
meta-analysis suggesting that a significant proportion
of COVID-19 patients experience gastrointestinal
symptoms [19], such symptoms were rare in our study.
The disparity in the results for gastrointestinal
symptoms may be attributed to differences in the
variants of the virus and the sampling methods used in
each study.

Previous research showed that there is a significant
association between physical inactivity and the severity
of COVID-19, with patients who engage in lower levels
of physical activity generally experiencing more severe
symptoms and longer-lasting illness [20]. However, in
our study, we found that maintaining a healthy lifestyle
and avoiding obesity was associated with a higher
severity of infection. The reasons for this difference
between studies are not easily explainable. It should be
noted that it was previously observed in our region that
people who pursue a healthy lifestyle by going to the
gym, exercising without taking precautions to prevent
the spread of infection, and not wearing masks have an
increased risk of catching the virus [21].

Previously, it was found that individuals who had
both COVID-19 and chronic illnesses were more prone
to experiencing severe symptoms, being admitted to the
ICU, and facing a higher risk of mortality [22]. Our
research supports this notion, as we discovered that
HCWs who have chronic illnesses are more susceptible
to having a severe infection.

A study carried out in Egypt revealed that working
in the hospital for a long duration was linked to a more
severe COVID-19 infection [23]. Our research supports
this finding, as we observed that working for extended
hours and being exposed to a heavily burdened work
environment were significantly associated with a higher
likelihood of experiencing a more severe infection.
These results emphasize the importance of ensuring that
HCWs are not overburdened and have access to
necessary resources to prevent the spread of the virus
and protect their own health. It is essential to prioritize
the safety and well-being of frontline workers to
effectively combat the COVID-19 pandemic.

5203



Hussein et al. — COVID-19 outcomes among healthcare workers

On the other hand, factors such as smoking habits,
adherence to preventive health guidelines, direct
exposure to COVID-19 patients, work days and pattern,
family members with COVID-19, and hand/glove
sterilization did not appear to have a significant effect
on the severity of infection.

Conclusions

Protecting HCWs is crucial for dealing with the
COVID-19 pandemic. The study highlights the risk
factors associated with COVID-19 infection among
HCWs, including young age, direct contact with
infected patients, being overwhelmed with work, and
having chronic illnesses. The study found that
maintaining a healthy lifestyle and avoiding obesity
was associated with a higher severity of infection, while
physical inactivity was not found to be a significant risk
factor. The most common symptoms reported among
infected HCWs were fever, tiredness, and muscle pain.
It is important to note that the study was a cross-
sectional study, and further research is needed to
investigate the impact of different factors on COVID-
19 infection outcome among healthcare workers.

Acknowledgements

The authors would like to acknowledge all the participants
that consented to participate in the study and allowed use of
the data for research purposes.

References

1. DhamaK, Khan S, Tiwari R, Sircar S, Bhat S, Malik YS, Singh
KP, Chaicumpa W, Bonilla-Aldana DK, Rodriguez-Morales
AJ (2020) Coronavirus disease 2019-COVID-19. Clin
Microbiol Rev 33: €00028-20. doi: 10.1128/CMR.00028-20.

2. Hussein NR, Nagqid IA, Saleem ZSM (2020) A retrospective
descriptive  study characterizing coronavirus  disease
epidemiology among people in the Kurdistan Region, Iraq.
Mediterr J Hematol Infect Dis 12: €2020061. doi:
10.4084/mjhid.2020.061.

3. Hussein NR, Nagqid IA, Saleem ZSM, Almizori LA, Musa DH,
Ibrahim N (2020) A sharp increase in the number of COVID-
19 cases and case fatality rates after lifting the lockdown in
Kurdistan region of Iraq. Ann Med Surg (Lond) 57: 140-142.
doi: 10.1016/j.amsu.2020.07.030.

4.  Mutambudzi M, Niedzwiedz C, Macdonald EB, Leyland A,
Mair F, Anderson J, Celis-Morales C, Cleland J, Forbes J, Gill
J, Hastie C, Ho F, Jani B, Mackay DF, Nicholl B, Donnell C,
Sattar N, Welsh P, Pell JP, Katikireddi SV, Demou E (2021)
Occupation and risk of severe COVID-19: prospective cohort
study of 120 075 UK Biobank participants. Occup Environ
Med 78: 307-314. doi: 10.1136/0emed-2020-106731.

5. Mhango M, Dzobo M, Chitungo I, Dzinamarira T (2020)
COVID-19 risk factors among health workers: a rapid review.
Saf Health Work 11: 262-265. doi:
10.1016/j.shaw.2020.06.001.

10.

11.

12.

13.

14.

15.

16.

17.

J Infect Dev Ctries 2024; 18(9.1):S198-S205.

Hussein NR, Shahab GH, Rasheed NA, Ahmed AN, Salih RS,
Mahdi AS, Mansour SA, Mahdi S, Naqid IA, Ibrahim N, Musa
DH, Saleem ZS (2023) A study of anti-SARS-CoV-2 antibody
positivity in Duhok City, Iraq. J Infect Dev Ctries 17: 937-943.
doi: 10.3855/jidc.17518.

UNICEF (2021). Iraq receives the first delivery of COVID-19
vaccines through the COVAX Facility. Available:
https://www.unicef.org/irag/press-releases/irag-receives-first-
delivery-covid-19-vaccines-through-covax-facility. Accessed:
21 March 2021.

Hussein NR, Rasheed BN, Naqid IA, Dirbaz AM, Saleem
ZSM, ITbrahim N, Musa DH, Mohammed SM (2022) A study
of SARS-CoV-2 delta variant breakthrough infections and side
effects of the Oxford-AstraZeneca vaccine. Public Health Pract
(Oxf) 4: 100303. doi: 10.1016/j.puhip.2022.100303.

Hussein NR, Rashad BH, Almizori LA, Yousif'SS, Sadeeq AT,
Abdulkareem YR, Mahmood AM, Salih ZK (2021) The risk of
SARS-CoV-2 reinfection in Duhok city, Kurdistan Region of
Iraq. Mediterranean J Hematol Infect Dis 13: €2021035. doi:
10.4084/MJHID.2021.035.

Akhtar H, Khalid S, Rahman FU, Umar M, Ali S, Afridi M,
Hassan F, Saleh Khader Y, Akhtar N, Khan MM, lkram A
(2021) Presenting characteristics, comorbidities, and outcomes
among patients with COVID-19 hospitalized in Pakistan:
retrospective observational study. JMIR Public Health Surveill
7:€32203. doi: 10.2196/32203.

Alzoubi H, Alnawaiseh N, Al-Mnayyis A, Lubad M, Agel A,
Al-Shagahin H (2020) COVID-19 — knowledge, attitude and
practice among medical and non-medical university students in
Jordan. J Pure Appl Microbiol 14: 17-24. doi:
10.22207/JPAM.14.1.04.

Elarslan S, Giidiik O, Sertbas Y (2021) Clinical characteristics
of health care workers infected with COVID-19 at the single-
center hospital in Turkey. Medical Research Journal 6: 33-39.
doi: 10.5603/MR1J.a2021.0005.

Gomez-Ochoa SA, Franco OH, Rojas LZ, Raguindin PF, Roa-
Diaz ZM, Wyssmann BM, Guevara SLR, Echeverria LE,
Glisic M, Muka T (2021) COVID-19 in health-care workers: a
living systematic review and meta-analysis of prevalence, risk
factors, clinical characteristics, and outcomes. Am J Epidemiol
190: 161-175. doi: 10.1093/aje/kwaal9l.

van Westen-Lagerweij NA, Meijer E, Meeuwsen EG,
Chavannes NH, Willemsen MC, Croes EA (2021) Are smokers
protected against SARS-CoV-2 infection (COVID-19)? The
origins of the myth. NPJ Prim Care Respir Med 31: 10. doi:
10.1038/s41533-021-00223-1.

Ran L, Chen X, Wang Y, Wu W, Zhang L, Tan X (2020) Risk
factors of healthcare workers with coronavirus disease 2019: a
retrospective cohort study in a designated hospital of Wuhan in
China. Clin  Infect Dis 71: 2218-2221. doi:
10.1093/cid/ciaa287.

Reusken CB, Buiting A, Bleeker-Rovers C, Diederen B,
Hooiveld M, Friesema I, Koopmans M, Kortbeek T, Lutgens
SP, Meijer A, Murk JL, Overdevest I, Trienekens T, Timen A,
Van den Bijllaardt W, Van Dissel J, Van Gageldonk-Lafeber
A, Van der Vegt D, Wever PC, Van der Hoek W, Kluytmans J
(2020) Rapid assessment of regional SARS-CoV-2 community
transmission through a convenience sample of healthcare
workers, the Netherlands, March 2020. Euro Surveill 25:
2000334. doi: 10.2807/1560-7917.ES.2020.25.12.2000334.
Tong JY, Wong A, Zhu D, Fastenberg JH, Tham T (2020) The
prevalence of olfactory and gustatory dysfunction in COVID-
19 patients: a systematic review and meta-analysis.

S204



Hussein et al. — COVID-19 outcomes among healthcare workers

18.

19.

20.

21.

Otolaryngol Head Neck 3-11.  doi:
10.1177/0194599820926473.

Hussein NR, Nagqid IA, Saleem ZSM (2020) A retrospective
descriptive  study characterizing coronavirus  disease
epidemiology among people in the Kurdistan Region, Iraq.
Mediterr J Hematol Infect Dis 12: ¢2020061. doi:
10.4084/mjhid.2020.061.

Merola E, Armelao F, de Pretis G (2020) Prevalence of
gastrointestinal symptoms in coronavirus disease 2019: a meta-
analysis. Acta Gastroenterol Belg 83: 603-615.

Tavakol Z, Ghannadi S, Tabesh MR, Halabchi F,
Noormohammadpour P, Akbarpour S, Alizadeh Z, Nezhad
MH, Reyhan SK (2023) Relationship between physical
activity, healthy lifestyle and COVID-19 disease severity; a
cross-sectional study. Z Gesundh Wiss 31: 267-275. doi:
10.1007/s10389-020-01468-9.

Nagqid IA, Abdi BA, Ahmed RH, Ibrahim N, Musa DH, Saleem
ZSM, Chafrash AM, Hussein NR, Saeed KA (2021) Public
knowledge, attitudes, and practices regarding the coronavirus
disease pandemic: a cross-sectional study in the Kurdistan
region, Iraq. Eur J Mol Clin Med 8: 1148-1161.

Surg  163:

22.

23.

J Infect Dev Ctries 2024; 18(9.1):S198-S205.

Geng J, Yu X, Bao H, Feng Z, Yuan X, Zhang J, Chen X, Chen
Y, Li C, Yu H (2021) Chronic diseases as a predictor for
severity and mortality of COVID-19: a systematic review with
cumulative meta-analysis Front Med (Laussane) 8: 588013.
doi: 10.3389/fmed.2021.588013.

Moustafa EF, Hassany SM, Soliman AMA, Ezz-Eldin M,
Zaghloul N, Abd-Elsalam S (2022) Infection and severity of
COVID-19 infection among health care workers: a report from
Egypt. Infect Disord Drug Targets 22: 39-48. doi:
10.2174/1871526522666220422105740.

Corresponding author

Ibrahim A. Naqid, PhD.

College of Medicine, University of Zakho,

P. O. Box 12, Zakho International Road, Duhok, Kurdistan
Region-Iraq,

Tel: 009647504737593

Email: ibrahim.naqid@uoz.edu.krd

Conflict of interests: No conflict of interest is declared.

S205



	Introduction
	Methodology
	Study settings
	Participants
	Questionnaire
	Statistics
	Ethical considerations

	Results
	Symptoms of infection
	Association between variables and COVID-19 infection rate
	Severity of the infection

	Discussion
	Conclusions
	Acknowledgements
	References
	Corresponding author


