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ABSTRACT

Background: Anesthesiologists and their assistants, who have extensive skills and powerful
impact, are major contributors to the COVID-19 management team. However, the procedures they
perform expose them to the danger of infection.
Objectives: To estimate the prevalence rate of COVID-19 among anesthesiologists and the
assistant staff in Al Anbar Governorate and factors that might affect the rate of infection.
Materials and methods: A prospective survey study was conducted for the anesthesiologists and
anesthetist assistants who worked in any hospital (12 in number) in Al Anbar Governorate, Iraq.
The agreed participants were contacted by phone. Demographic and clinical data were recorded
for each participant.
Results: Of 214, there were 100 participants responded to the questionnaires with a response
rate of 46.7%. The prevalence of COVID-19 among them was 93%. The majority of the subjects
were from the age group ≤ 40 years (65%), males (67%), and non-smokers (73%). Most of the
individuals were sub-staff (90%), with a service duration of 1–2 years (44%), work in the operative
room (60%), and they were not worked in an isolation hall (58%). There was no statistically
significant difference between infected and non-infected groups regarding the above-mentioned
variables (P-value > 0.05). The majority of the participants (92%) were vaccinated. There were 4
out of 92 from the vaccinated group and 3 out of 8 from the non-vaccinated group got an infection
with a statistically significant difference (P-value = 0.0001). The majority (83) of the participants
were taken the Pfizer vaccine. Most of the infected subjects with mild severity. Besides, there was
a statistically significant difference between COVID-19 severity and the timing of the infection
(P-value = 0.0001).
Conclusion: The prevalence of COVID-19 among the participants was 93%. Vaccination could
have a protective effect against the disease.
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INTRODUCTION

T
he Coronavirus family includes a wide range of
viruses that were used to cause minor to moderate
respiratory infections in humans. Two zoonotic
coronaviruses with significant but moderate
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pathogenicity emerged in 2002 and 2012, namely the severe
acute respiratory syndrome coronavirus 1 (SARS-CoV-1) and
Middle East respiratory syndrome coronavirus (MERS-CoV).
By then, the respiratory system involvement was mild to
moderate and most of the infected individuals were treated
as outpatients. In 2019, a new designation, Coronavirus
Disease-19 ( COVID-19), was made by the World Health
Organization (WHO) for an emerging new coronavirus
infection [1]. This took place after the massive increment
in the infection rate with a new strain of Coronaviruses
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and the fatal respiratory illness that caused alarming
deaths and spread rapidly across the world, therefore the
Coronaviruses started to constitute a new public health
issue and were declared as the cause of a new pandemic
[2]. The virus swept most countries of the world, includ-
ing Iraq, where the total number of infections in Iraq
reached 2.32 million until 2022, while the death exceeded
25,181(https://www.who.int/data/gho/publications/world-
health-statistics).

At the initial phase of the pandemic, there was great un-
certainty regarding the management as well as the antici-
pated severity of the infection; severe acute respiratory syn-
drome coronavirus 2 (SARS-Cov-2), was extremely contagious
and brought on severe viral pneumonia with the involvement
of many systems other than the respiratory system [3, 4].
Moreover, it has significantly outperformed SARS-CoV-1 and
MERS-CoV in terms of the number of infected individuals
and the geographic scope of the epidemic zones. The reported
symptoms of COVID-19 patients caused mild to severe illness
and used to appear after 2 to 14 days following virus expo-
sure. These COVID-19 symptoms included fever or chills,
cough, fatigue, headache, muscle or body aches, the new loss
of taste or smell, sore throat, and nasal congestion. Alternate
symptoms include a stuffy nose, diarrhea, nausea, etc. [4–6],
and with such alarming symptoms the continuing COVID-19
outbreak was recorded to be a real threat to world public
health [6, 7].

In addition, a major difficulty in managing Corona patients
was attributed to the electrolyte imbalance which was part of
the presentation. There were many indications from early
COVID-19 investigations that electrolyte abnormalities may
also be present when patients report to hospitals. Reports
indicate that patients presented with anomalies in sodium,
potassium, chloride, and calcium [6]. Doctors have proposed
that people with more severe COVID-19 show a larger pro-
portion of baseline hypokalemia than those with less severe
versions of the illness [8]. Moreover, doctors and specialists
have noticed that patients admitted to hospitals may suffer
from changes in the level of sodium in their bodies [9].

The severity of the symptoms called upon the involvement
of Anaesthesiologists and Anesthesia Technicians in the man-
agement of such patients which led to their extensive exposure
to the virus [10, 11]. The current study aimed at estimating
the prevalence rate of COVID-19 among anesthesiologists and
the assistant staff in Al Anbar Governorate by designing and
conducting a survey study for the period from October 2021
to February 2022.

MATERIALS AND METHODS

This prospective survey study was conducted in Al Anbar
Governorate, Iraq from October 2021 to February 2022. The
participants were anesthesiologists and assistants employed at
all hospitals of Al Anbar Governorate (12 in number). The
anesthetists and anesthesiologist assistants are working in the
intensive care, operating theaters, or health isolation halls of
both genders. Those who not responded to the survey were
excluded from the study. The current investigation was ap-
proved by the Anbar Health Directorate Research Committee.

To achieve the objectives of this study, a questionnaire was
created consisting of three sections:

1. Socio-demographic characteristics of the participants in-
cluded age, gender, job title, place of work, and duration
of service.

2. Data related to the administration of the vaccines, type,
positive testing results pre and post-vaccination, and type
of investigation.

3. Assessing the severity of the symptoms and the need for
hospitalization and oxygen administration.

We contacted the participants by phone to get the above-
mentioned information. The data were entered using the Sta-
tistical Package for Social Sciences (SPSS) version 22 and an-
alyzed using descriptive statistics (frequency, percentage) and
presented as figures or tables. A Chi-square test was used for
the comparison between categorical variables. A P-value of
less than 0.05 was considered a statistically significant differ-
ence.

RESULTS

Out of 214, 100 individuals respond to our questionnaires
with a response rate of 46.7%. The age of our participants
ranged from 26–50 years with a mean age of 37.46 ± 7.059
years. While the median and mode were 37 and 31 years
respectively. The highest age group was ≤ 40 years (65%).
Around two-thirds of the participants were male. And 73%
of individuals were non-smokers (Table 1).

Ninety percent of the participants were sub-staffs. The
majority of them with a service duration of 1–2 years (44%)
worked in the operative room (60%), and they were not
worked in an isolation hall (58%) as shown in Table 2.

The majority of participants (93%) got an infection with
SARS-CoV-2. Out of 65, there were 61participants belonged
to the infected group. Males (n = 61) outnumbered females (n
= 32) regarding the prevalence of infection. Twenty-four per-
sons who got infection were no-smokers. Most of the partici-
pants (n = 84) got the infection from the sub-staffs. Forty-one
of the participant from the infected group were with a service
duration of 1–2 years. The majority (n = 56) of the infected
group worked in the operative theater. While 53 of the indi-
viduals from the infected group worked in a non-isolated ward.
The majority of infected persons (n = 88) were vaccinated.
There were no statistically significant differences between the
infected and non-infected groups regarding all variables (P-
value > 0.05) apart from the history of vaccination (P-value
= 0.0001) as shown in Table 3.

The majority of participants were taken the Pfizer vaccine
type (83%) as shown in Figure 1.

Most of the infected persons were with a mild course of
COVID-19 (n = 42). The majority of participants with a
history of COVID-19 were taking the infection before vacci-
nation (26 with mild, 16 moderate, and 6 with severe course).

Table 1. Demographic data of the 100 participants.

Variable Frequency Percentage

Age groups per years
≤ 40 65 65.0
> 40 35 35.0
Gender
Males 67 67.0
Females 33 33.0
Smoking habit
Yes 27 27.0
No 73 73.0
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Table 2. Distribution of the 100 participants according to
the work characteristics.

Variable Frequency Percentage

Job title
Senior 4 4.0
Resident doctor 6 6.0
Sub-staff 90 90.0
Duration of service
1–2 years 44 44.0
3–10 years 18 18.0
11–15 years 19 19.0
16–20 years 15 15.0
21–25 years 4 4.0
Workplace
Operative room 60 60.0
Intensive care unit 14 14.0
Both 26 26.0
Work in isolation hall
Yes 42 42.0
No 58 58.0

Figure 1. The distribution of the 250 patients according to
the duration of the lesions. P-value = 0.001.

There was a statistically significant difference between the
severity of the disease and the timing of getting the infection
(P-value=0.0001) as shown in Table 4.

DISCUSSION

This study shows that working in close contact with
COVID-19 patients has caused greater exposure to SARS-
CoV-2 and a high infection rate (93%). The main reason
behind this high rate might be the increased viral load which
puts this category of medical specialists and staff under oc-
cupational hazard despite all the precautions taken to ensure
low exposure (e.g. gowns, sanitization, vaccinations, etc. [12].
Moreover, the current study revealed that there were no sta-
tistically significant differences between the infected and non-
infected groups regarding age groups, gender, smoking habit,

Table 3. Relationship between the infected and non-infected
groups with certain variables.

Variable Non-Infected
group(7)

Infected
group(93)

Total (100) P-value

Number% Number% Number%

Age groups
per years

0.651

≤ 40 4 (6.2%) 61 (93.8%) 65 (100%)
> 40 3 (8.6%) 32 (91.4%) 35 (35%)
Gender 0.275
Males 6 (9%) 61 (91%) 67 (100%)
Females 1 (3%) 32 (97%) 33 (100%)
Smoking
habit

0.327

Yes 3 (11.1%) 24 (88.9%) 27 (100%)
No 4 (5.5%) 69 (94.5%) 73 (100%)
Job title 0.555
Senior 0 (0%) 4 (100%) 4 (100%)
Resident
doctor

1 (16.7%) 5 (83.3%) 6 (100%)

Sub-staff 6 (6.7%) 84 (93.3%) 90 (100%)
Duration of
service

0.567

1–2 years 3 (6.8%) 41 (93.2%) 44 (100%)
3–10 years 0 (0%) 18 (100%) 18 (100%)
11–15 years 2 (10.5%) 17 (89.5%) 19 (100%)
16–20 years 2 (13.3%) 13 (86.7%) 15 (100%)
21–25 years 0 (0%) 4 (100%) 4 (100%)
Workplace 0.985
Operative
room

4 (6.7%) 56 (93.3%) 60 (100%)

Intensive
care unit

1 (7.1%) 13 (92.9%) 14 (100%)

Both 2 (7.7%) 24 (92.3%) 26 (100%)
Work in iso-
lation hall

0.455

Yes 2 (4.8%) 40 (95.2%) 42 (100%)
No 5 (8.6%) 53 (91.4%) 58 (100%)
Vaccination 0.0001
Yes 4 (4.3%) 88 (95.7%) 92 (100%)
No 3 (37.5%) 5 (62.5%) 8 (100%)

job title, workplace, and service duration. However, there was
a statistically significant difference between the two groups re-
garding the vaccination variable.

The conducted study showed no significant gender vari-
ations concerning the risk of infection with COVID-19. It
was reported that independent of age, the male gender is a
new risk factor for severe COVID-19 and poorer outcomes.
According to data from China, 61.1% of intensive care unit
(ICU) patients and 54.3–57.3% of hospitalized patients were
men [13]. According to Zheng et al., 62% of hospital fatali-
ties in Wuhan were men [14]. Men are almost twice as likely
to die from COVID-19 than women are, this has given rise to
several hypotheses, including changes in lifestyle and chromo-
somal structure [15]. Growing evidence that sex differences
exist in the biochemistry, hormones, and physiology of every
organ system, and gender differences also exist in the presen-
tation and prognosis of diverse diseases [16]. According to
Betron et al., men are more likely to develop COVID-19 than
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Table 4. The correlation between the COVID-19 severity and timing of infection in 100 participants ∗.

Severity Time of infection

Before taking
vaccine

After taking
vaccine

Before and after
taking vaccine

Not infected Before taking vaccine

Number(%) Number(%) Number(%) Number(%) Number(%)

Mild 26 (61.9) 13 (31) 3 (7.1) 0 (0) 42 (100)
Moderate 16 (51.6) 12 (38.7) 3 (9.7) 0 (0) 31 (100)
Severe 6 (30) 8 (40) 6 (30) 0 (0) 20 (100)
Not Infected 0 (0) 0 (0) 0 (0) 7 (100) 7 (100)
Total 48 (48) 33 (33) 12 (12) 7 (7) 100 (100)

∗ P-value=0.0001

women because of a variety of variables, including male sex
hormones, a higher smoking rate, respiratory and heart con-
ditions, and a compromised immune system [17]. Moreover, it
was documented that the age dependence of COVID-19 mor-
tality is greater than that of all-cause mortality, and men are
at increased risk relative to women, however, this excess risk
is less prominent as people get older [18].

The impact of vaccination was variable and there is evi-
dence that it offered some immunity. Regarding the associa-
tion with gender, a recent study showed that females scored
the highest percentage in vaccination than males [19]. These
results were not compatible with our results which showed
92% of the participants were vaccinated, there was no obvi-
ous difference between gender and vaccination owing to the
small number of individuals who were not vaccinated. Any-
how, There is uncertainty regarding the effect of the vaccine
on pregnant and lactating women. According to studies con-
ducted in France and the UK, the female gender was signif-
icantly related to COVID-19 vaccination skepticism and re-
jection [20]. This may be because many vaccination studies
omitted pregnantly and nursing women, therefore there are
no safety data for the vaccine for this group of women. For
women in the reproductive age range who are worried about
both their health and the health of their unborn child, this
knowledge may not be comforting [21].

In comparison to males, women are known to have higher
immunological reactions to self-antigens and foreign antigens,
which makes them more susceptible to diseases and vac-
cination benefits. Even though immune responses change
throughout a person’s life, women have more potent innate
(pattern recognition receptors, cytokines) and adaptive (hu-
moral and cell-mediated, including immunoglobulin, B cell,
and T cell) immune responses than males [22]. The two X
chromosomes that women carry are the first genetic compo-
nent of the female immune system. Numerous genes that
control cellular and immunological activity, including the
angiotensin-converting enzyme 2 genes, are found on the X
chromosome [23]. Mild, moderate, and severe COVID-19
courses were reported in this study, this might depend on the
difference in immune system response. Our study compared
only the severity of COVID-19 with the timing of getting an
infection (before, after, or both) following vaccinations (P-
value = 0.0001).

Regarding age, it was recently reported that the incidence
rates have confirmed an increased disease incidence in men
older than 60 years [18]. Elderly people are at a higher risk
of contracting COVID-19, which may be caused by a weak-
ened immune system, ongoing illnesses, malnutrition, elevated

ACE-2 expression, and organ failure. The majority of chil-
dren and teenagers infected with SARS-CoV-2, as opposed to
adults with COVID-19, had a milder illness and manifested
with nasal congestion, rhinorrhea, pharyngeal erythema, di-
arrhea, and vomiting [24]. Children’s lower SARS-CoV-2 sus-
ceptibility may be caused by decreased ACE-2 expression in
the nasal epithelium, which would explain why COVID-19
infection is minimal or nonexistent in children [14, 25]. Our
results revealed that there was no difference between the two
age groups (≤ 40 and > 40 years) and infection with SARS-
CoV-2. This result is due to that elderly and children were
not enrolled in the study.

Diesel et al. showed that adults over 65 years had the
greatest COVID-19 immunization coverage among U.S. indi-
viduals, while adults aged 18–29 years had the lowest coverage
[26]. Similarly, a recent showed that COVID-19 vaccination
coverage among healthcare workers was relatively high in the
Iraqi Kurdistan population [27]. Our study revealed a rate of
92% of our participants were vaccinated.

In addition to the above-mentioned shortcomings of the
study, the retrospective nature of the investigation was con-
sidered another limitation of the present study.

CONCLUSION

This study has shown a high rate of COVID-19 among
the anesthesia staff that reached 93%. The prevalence of the
disease cannot determine by age, gender, smoking habit, job
title, service duration, and workplace. Most of the infected
cases were with mild severity. The severity of the disease
could be determined by the timing of the infection (before,
after, and before and after vaccination). Vaccination could
have a protective effect against the disease. However, owing
to the small sample size, this result cannot be generalized.
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[20] Michaël Schwarzinger, Verity Watson, Pierre Arwidson,
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