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a b s t r a c t

Introduction: The COVID-19 pandemic is a major challenge to healthcare services in the world. It has
negatively impacted surgical practice, and health workers. We aimed to assess the impact of the COVID-
19 pandemic on surgical practice in the Kurdistan Region, Iraq.
Methods: An online cross-sectional study using an online survey was performed between 13 April to 29
April, 2020 in the Kurdistan Region, Iraq. An online cross-sectional study using an online survey was
performed between 13 April to 29 April, 2020 in the Kurdistan Region, Iraq. A total of 241 surgeons, aged
28e70 years (mean range 22.2 ± 7.9 SD), were recruited to this study. The questionnaire was designed to
evaluate the impact of the COVID-19 pandemic on surgeons' practices. Participants completed a self-
developed online questionnaire.
Results: The majority of participants (44.39%) were general surgeons, followed by urologists (17.01%).
Approximately 82.57% of surgeons performed surgeries during the COVID-19 pandemic and 60.31%
undertook emergency surgeries only. There was no significant difference between men and women
(P ¼ 0.41) and different age groups (P ¼ 0.08). Only 28.22% of surgeons had access to full personal
protective equipment (PPE), and 41.18% believed that wearing PPEs severely affected their skills. Results
also found that surgeons aged between 28 and 34 years were more pledged to the use of PPEs, than other
age groups (P ¼ 0.001). The use of PPEs during surgeries was significantly higher in the Sulaymaniyah
province (P ¼ 0.001). The surgical services were also severely impacted in the Sulaymaniyah province
than in the other provinces (p ¼ 0.001).
Conclusion: The COVID-19 pandemic severely affected surgical practice in the Kurdistan Region, partic-
ularly in the Sulaymaniyah province. Males, and young surgeons showed a higher commitment level for
using PPE. Additional training and precautions are needed to increase awareness about COVID-19 among
surgeons, and the importance of using PPE during surgery.
© 2020 The Authors. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

COVID-19 pandemic is considered one of the most important
healthcare crises in the world. It is an emerging respiratory disease
that initially started inWuhan, China in December 2019 and rapidly
spread worldwide [1]. The World Health Organization declared
COVID-19 as a global pandemic on 11 March, 2020 [2]. Fever, dry
cough, dyspnoea, fatigue, and myalgia are the most significant
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clinical manifestations of the disease [3]. In Iraq, the first COVID-19
case was diagnosed on the 22nd of February 2020. With the
occurrence of the first COVID-19 case in the country, the Kurdistan
Regional Government, in the northern Region of Iraq, enforced
strict control measures for the infection. These measures involved
the cancellation of gatherings and religious ceremonies, closing
schools and education institutes, and closing airports, borders and
nonemergency services in hospitals [4,5]. In addition, local au-
thorities in the Kurdistan region of Iraq diverted the city's limited
staff and resources to cater to COVID-19 patients [6,7]. To confront
this worldwide health emergency that overpowered health sys-
tems around the world, health authorities had to improvise their
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Table 1
Survey respondents personal and practical demographic characteristics (n ¼ 241).

Personal demographic data Frequency Percentage

Age (Years)
28e34 71 29.46
35e44 109 45.23
>44 61 25.31
Gender
Male 198 82.16
Female 43 17.84
Province
Duhok 144 59.75
Erbil 77 31.95
Sulaymaniyah 20 8.3

Practice demographics Frequency Percentage

Speciality
General surgery 107 44.39
Urology 41 17.01
Orthopaedic surgery 22 9.13
Obstetrics and gynaecology 17 7.05
Cardiothoracic and Vascular Surgery 15 6.22
ENT 15 6.22
aOthers 24 9.96
Are you a specialist or an SHO under training?
SHO under training 99 41.08
Specialist 142 58.92
Since how long do you practice surgery?
1e5 years 45 18.67
5e10 years 77 31.95
10e15 years 55 22.82
15e20 years 24 9.96
�20 years 40 16.6

ENT; Eye, Nose, Throat.
SHO; senior house officer.

a Paediatric surgeon, neurosurgeon, GIT surgery, ophthalmologist, Faciomaxillary.
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working to manage with COVID-19, while guaranteeing continuity
of care, and protecting medical staff and patients.

At first appearance, surgeons' practices were not considered
front-line services within the battle against the COVID-19
pandemic in Kurdistan Region, Iraq, when compared with other
specialties including internal medicine, infectious diseases, inten-
sive care physicians. On the other hand, as parts of the larger
healthcare system, they play a vital role in reversing this pandemic
[8]. In addition, the presence of a large number of people in oper-
ating theatres, the close contact of surgeons with patients, and
urgent management and treatments have been placed on hold
during this critical time because the virus is quickly transmitted
and may potentially infect surgical care workers [9]. During the
COVID-19 pandemic, there are a huge shortage of personal pro-
tective equipment (PPE) supplies, including disposable gloves,
gowns, surgical masks, and alcohol-based hand sanitizers in the
Kurdistan Region, Iraq. Most of these are due to travel and import
restrictions from countries like China, one of the major exporters of
PPE supplies to the world. These shortages changed the methods of
surgical operation in Kurdistan, Iraq, which resulted in cancelling of
all scheduled and elective surgeries. This pandemic disease poses a
huge challenge to health care systems around the world, including
in the Kurdistan Region [10]. Therefore, the aim of the present study
was to assess the impact of the COVID-19 pandemic on surgical
practice in the Kurdistan Region, Iraq.

2. Materials and methods

2.1. Study design

This study was conducted in the Kurdistan Region, Iraq, from
April 13, 2020 to April 29, 2020, with a total of 241 surgeons being
recruited from Duhok, Erbil and Sulaymaniyah provinces. The ages
of the participants ranged from 28 to 70 years old (mean range
22.2 ± 7.9 SD). This project was developed using an online self-
administered web-based survey generator. The questionnaires
were designed to evaluate the impact of the COVID-19 pandemic on
surgeons' practices. The questionnaires were distributed to group
of surgeons in Kurdistan region, Iraq via specific email or viber,
because it was difficult to conduct a public-based national sampling
study during the lockdown of the country.

2.2. Measurement

The questionnaires about the impact of COVID-19 on surgical
practice were as designed by Ref. [11] with minor modifications.
The survey involved various questions. The first part focused on
personal demographic characteristics including age, gender, and
province, and the second part was about the speciality and years of
experience (Table 1). Participants were then asked for specific
questions about the use of personal protection, number of surgeries
performed during COVID-19, andmotivation of the surgeon towork
in the management and treatment of COVID-19 patients. They were
also asked to report the type of personal protection equipment,
such as PPE, available at work for use during surgical operations.

2.3. Statistical analysis

For statistical analysis, data retrieved from the online survey
were introduced into Microsoft Excel and then imported into the
GraphPad Prism Version 8. The results were expressed as fre-
quencies and percentages. Statistical analysis was performed using
the Chi- Square and Fisher Exact Test. The results were considered
positive if p � 0.05.
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3. Results

In total, 241 surgeons representing the Kurdistan Region, Iraq,
were recruited to the study (Table 1). The mean age of the par-
ticipants was 22.2 ± 7.9 years. Among the participants, 198
(82.16%) were male and 43 (17.84%) were female (Table 1). The
highest number of responders were general surgeons (107/241;
44.39%), followed by urologists (41/241; 17.01%) and orthopaedic
surgeons (22/241; 9.13%). Additionally, 31.95% and 22.82% of par-
ticipants had 5e10 years and 10e15 years of surgical experience,
respectively, and about 16.6% had more than 20 years of experi-
ence (Table 1).

The majority of the PPE equipment used for personal protection,
as marked by 105 survey responders (43.57%), consisting of
disposable gloves, disposable gowns, surgical masks, and alcohol-
based hand sanitisers (Table 2). About 199 (82.57%) of the partici-
pants performed surgical operations during the period of COVID-19
outbreak, and 120 (60.3%) of them undertook emergency surgeries
only (Table 2). There was no significant difference between men
and women (P ¼ 0.41) and age groups (P ¼ 0.08) in the surgical
operations performed, but there was a significant difference be-
tween the three provinces (P ¼ 0.001) (Table 3). A total of 142
(58.92%) participants believed that some patients had COVID-19
positivity (Table 2). About 68 (28.22%) of the surgeons used full
PPEs with their patients during ordinary surgeries, and 28 (41.18%)
of them reported that the use of PPEs severely affected their sur-
gical skills. Our results also revealed that younger surgeons, aged
between 28 e 34 years, were more predisposed to using PPE than
other age groups (P ¼ 0.001) (Table 3). Ninety-five surgeons
(39.42%) reported having operated on confirmed COVID-19 positive
cases (Table 2), with statistically significant differences between
men and women (P ¼ 0.002) and age groups (P ¼ 0.01) (Table 3).



Table 2
Questionnaire and results.

Questions No. (%)

1 What PPE is available at your hospital?
Disposable gloves, Disposable gowns 8 (3.32)
Disposable gloves, Disposable gowns, Surgical masks 32 (13.28)
Disposable gloves, Disposable gowns, Surgical masks, Alcohol based hand sanitizers 105 (43.57)
Disposable gloves, Disposable gowns, Surgical masks, Eye protection or face shields, Alcohol based hand sanitizers 24 (9.96)
Disposable gloves, Disposable gowns, Surgical masks, N95, Alcohol based hand sanitizers 15 (6.22)
Disposable gloves, Disposable gowns, Surgical masks, N95, Eye protection or face shields, Alcohol based hand sanitizers 20 (8.29)
Disposable gloves, Surgical masks, Alcohol based hand sanitizers 31 (12.86)
Disposable gloves, Surgical masks, N95, Eye protection or face shields, Alcohol based hand sanitizers 6 (2.49)

2 During the COVID19 pandemic, do you still perform surgeries?
Yes 199 (82.57)
No 42 (17.43)

2.1 If Q2 yes, which surgeries do you perform?
Emergency surgeries 120 (60.31)
Elective surgeries 79 (39.69)

3 Do you consider that any surgical patient could be COVID19 positive?
Yes 142 (58.92)
No 99 (41.08)

4 Do you wear full PPEs while performing ordinary surgeries?
Yes 68 (28.22)
No 173 (71.78)

4.1 If Q4 yes, does it affect your surgical skills adversely?
Yes 28 (41.18)
No 40 (58.82)

5 As a surgeon, would you operate any confirmed COVID19 case?
Yes 94 (39.0)
No 147 (61.0)

6 As a surgeon, are you involved now in the management team for COVID19 in your institution?
Yes 48 (19.92)
No 193 (80.08)

7 As a surgeon, are you ready to be actively involved in the treatment of COVID19 patients, if needed or ordered to by your institution?
Yes 214 (88.8)
No 27 (11.2)
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It was also found that 48 (19.92%) participants were actively
involved in the management teams of COVID-19 in the Ministry of
Health in Kurdistan, Iraq (Table 2). Age groups between 35 e 44
years old was more significantly involved in the management of
COVID-19 than other age groups (P ¼ 0.006) (Table 3). Surprisingly,
214 (88.79%) surgeons were ready to become more actively
involved in the treatment of COVID-19 patients (Table 2), but there
were no significant differences between gender (P ¼ 0.24), prov-
inces (P ¼ 0.207), and age groups (P ¼ 0.89) (Table 3).
Table 3
Statistical analysis of a questionnaire according to demographic characteristics.

Questionnaire Gender aP value Pr

Men Women D

In the period of the COVID19 pandemic, do
you still perform surgeries?

Yes 164 35 0.41 12
No 34 8 18

Do you consider that any surgical patient
could be COVID19 positive?

Yes 119 23 0.264 82
No 79 20 62

Do you wear full PPEs while performing
ordinary surgeries?

Yes 55 13 0.43 34
No 143 30 11

As a surgeon, would you operate on any
confirmed COVID19 case?

Yes 69 26 0.002 53
No 129 17 91

As a surgeon, are you involved now in the
management team for COVID19 in your
institution?

Yes 37 11 0.205 23
No 161 32 12

As a surgeon, are you ready to be actively
involved in the treatment of COVID19
patients if needed or ordered to by your
institution?

Yes 174 40 0.24 12
No 24 3 19

The results were considered positive if p � 0.05.
a p value was performed using chi-square (Fisher exact test).
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4. Discussion

The coronavirus disease (COVID-19) was first detected in
December 2019 in Wuhan, China [1]. After that, the disease rapidly
spread to all countries around the world. The COVID-19 pandemic
presented one of the major challenges to healthcare services
around the world. The widespread impact of this pandemic has
affected the general practice of health workers [12]. Particularly,
patients requiring aerosol-generating procedures, such as
ovince aP value Age Group (Years) aP value

uhok Erbil Sulaymaniyah 28e34 35e44 >44

6 72 0 0.001 64 98 36 0.08
5 20 7 23 13
45 15 0.305 51 71 20 0.02
32 5 19 51 29
31 17 0.001 54 14 0 0.001

0 46 3 5 107 61
31 11 0.29 35 47 13 0.01
46 9 36 75 41
22 3 0.07 7 34 7 0.006

1 55 17 64 88 41

5 69 20 0.207 64 108 42 0.89
8 0 7 14 6



N.R. Hussein, D.H. Musa, N. Ibrahim et al. International Journal of Surgery Open 27 (2020) 47e51
endoscopy and laparoscopy, present an increased risk of infection
for anaesthesiologist, surgeons, and surgical staff in the operating
theatre. In this study, we invited surgeons from different special-
ities, including general surgeons, urologists, orthopaedic surgeons,
obstetricians and gynaecologists, cardiothoracic and vascular sur-
geons, and ENT surgeons to participate in this survey.

In our study, a majority of the surgeons were still performing
surgeries. However, about 60% of the surgeons involved in this study
were engaged in emergency surgeries only. The substantial decrease
in cold and elective surgeries may be because all governmental
hospitals had cancelled operation lists, and furthermore, because
the priority was for the preparedness of hospitals to provide care for
a high volume of COVID-19 patients. Several studies have shared
their experience about the surgical practice during the pandemic of
COVID-19. One study conducted in Italy reported the impact of
COVID-19 pandemic on the surgical practice [14]. They reported that
86% of emergency surgery cases was decreased compared to the
month before the quarantine [14]. Only about 20% of participants
were involved in the management team of COVID19 positive pa-
tients in their institution. This may be due to their concern of getting
the infection and transmitted the virus rapidly to their family
member. This may also explain that the COVID-19 has a higher
infectivity and fatality rate than other epidemic virus [15]. During
the COVID-19 pandemic, there has been a shortage of PPE supplies
[13]. This was reflected in our study, as only 28% of our surgeons had
access to full PPE. This put surgeons in danger of acquiring the
infection. Immediate international co-operation is needed to
improve resource allocation and production capacity within and
across borders. Unfortunately, due to the lack of proper training in
the correct use of PPE, 41% of the surgeons involved in our study
believed that wearing PPE negatively impacted their skills. More
training is needed, probably starting from undergraduate levels, for
the use of PPE. To date, no COVID-19-positive patients have required
surgical procedures in our region. Approximately 88% of the sur-
geons involved in this study showed readiness to provide surgical
services for COVID-19 patients.

We found that surgical services were severely impacted in the
city of Sulaymaniyah. This is probably due to the large number of
cases registered in this city, as the city had the highest number of
Covid-19 patients at the time. The use of PPE during surgeries was
significantly higher in the city of Sulaymaniyah. This may be due to
the higher rate of infection in this city. More training is needed to
train surgeons about the importance of the use of PPE in surgeries.
Although the older age group is at a higher risk of COVID-19
complications, our study showed that younger doctors had more
commitment to the use of PPE. More training is needed to create
awareness regarding the complications of COVID-19 among
vulnerable groups. In this study, female doctors showed more
readiness to perform operations on COVID-19 patients. This is
difficult to explain, and more studies are needed to explore this. In
this study, we showed that most of the surgeons involved in the
care of COVID-19 patients were in the age group of 35e44 years.
This is probably due to the experience of these doctors and the
ability to protect themselves.

5. Conclusion

To conclude, the surgical services in Sulaymaniyah city were
severely impacted by the COVID-19 pandemic. There was a
shortage of PPE supplies in the region. Surgical services were
severely affected in Sulaymaniyah city due to the high number of
patients diagnosed in the city. Young surgeons showed a higher
commitment level for the use of PPE. More training and awareness
sessions are required to make surgeons aware of COVID-19 trans-
mission and the importance of PPE.
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