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Abstract

Objective: The severe acute respiratory syndrome corona virus 2 (SARS-CoV-2) is a hovel human corona
virus rapidly spread all over the world and caused Corona Virus Disease-2019 (COVID-19) pandemic.
Radiology clinics were reorganised according to the changes in health system in order to combat with this
epidemic. We aimed to detect the changes in the functioning of radiology clinics and to state anxiety levels
and relevant factors that induced anxiety in radiologists.

Methods: The research is a descriptive study, population constitudes, radiology residents, specialists and
scholars actively working in Turkey during COVID-19 pandemic. The data of the study were collected
digitally, through the clinical activity scale and Back anxiety scale questionnaires created over the internet.
The data collection period started on 18.04.2020 and ended on 8.6.2020.

Results: Eightysix radiologists completed the survey. It was understood that the radiologists working during
the pandemic had a high level of personal anxiety and worked under stress (3,74). A weak linear relationship
was found between the changes in the functioning of radiology clinics and the personal concerns of radiology
physicians at the p=0.05 error level (0.224). They stated that unnecessary thorax computed tomography (CT)
demands increased (4,51) and they made the most thorax CT evaluation in the daily routine (4,42).
Conclusion: In our study, it was shown that there were significant changes in the functioning of radiology
clinics especially related with increased thorax CT scans at the beginning of the COVID-19 pandemic and
that the anxiety levels of radiologists increased due to the pandemic.
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Address for correspondence/reprints: The severe acute respiratory syndrome corona
virus 2 (SARS-CoV-2) is a new member of corona
Hilal Altas virus family, that emerged in Wuhan, China and led
to an outbreak of viral pneumonia in December 2019
Telephone number: +90 (544) 660 8966 (1,2). This novel human corona virus rapidly spread
all over the world and caused Corona Virus Disease-
E-mail: hilalaltas@gmail.com 2019 (COVID-19) pandemic. The World Health

Organization declared COVID-19 as a global health
emergency on March 11, 2020 (3). On the same day,
the first COVID-19 case is officially reported in
Turkey. Although the public authorities took urgent
actions such as curfews over 65 and under 18 years,
travel restrictions, closure of schools, COVID-19 has
spread rapidly in Turkey (4). COVID-19 mainly
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transmitted through air droplets, aerosols and direct
contact. The asymptomatic carriers have been
reported as the main cause of rapid spread (5-7). By
October 2020, 12,194,778 tests were performed, a
total of 343,955 cases were detected and the number
of deaths has been recorded so far is 9,153 in Turkey
(8).

The health system in Turkey was restructured to
combat the epidemic due to the rapid spread of the
COVID-19 epidemic all over the world and the
increase in the number of serious patients and
mortality rates. Like other departments, radiology
clinics were immediately reorganised according to
new conjuncture. Radiologists have been assigned in
services and polyclinics in the care of corona patients.
Although chest CT scan is not recommended for the
diagnosis of COVID-19 during the pandemic period,
it has yielded important findings for detecting the
disease at the first application and used in the
diagnosis of patients in conjunction with RT-PCR
(Reverse Transcriptase Polymerase Chain Reaction)
(9). As a consequence, the increase in thoracic
imaging has also significantly increased the
radiologist’s workload.

Health carrier workers -especially the front-line
staff- were psychologically affected due to the high-
risk viral contamination for themselves and also for
their families. Recent studies have shown that
emotional distress such as anxiety, depression and
insomnia have increased during COVID-19
pandemic in health carrier workers (10,11). The
impact of the COVID-19 pandemic on healthcare
organizations and  healthcare  workers  has
significantly affected the working order. In another
study from Turkey, regarding clinical functioning and
anxiety levels in neurosurgery clinics, it is shown that
anxiety levels in neurosurgeons have increased and
workflow of clinics have changed distinctly (12).

In our study, we aimed to detect the change in the
functioning of radiology clinics and radiologist’s way
of working during COVID-19 pandemic. Also, we
aimed to state anxiety levels and relevant factors that
induced anxiety in radiologists.

Methods

This study was approved by the medical ethics
committee of our institution (Approval Number:
2020/65) and the Republic of Turkey Ministry of
Health, COVID-19 Scientific Research Committee.
Our study is a survey study based on volunteerism.

Research Universe and Sample

The research is a descriptive study, and the data
were collected by quantitative method. The research
population  constitutes, radiology  residents,
specialists and scholars actively working in Turkey
during COVID-19 pandemic. Due to the restraints,
the data of the study were collected digitally, through
the clinical activity scale and back anxiety scale
guestionnaires  created over the internet.
Announcements were made on social media networks
and personal communications were established for
participation in the survey. Sampling management
was used in data collection for easy data collection
since researchers do not have the opportunity to
identify the participants in the digital environment.

The data collection period started on 18.04.2020
and ended on 8.6.2020. During this time, 86 valid
guestionnaires were reached. This number was found
sufficient to reflect the views of radiologists under
pandemic conditions.

Data Collection Tools

The data of the study consists of three parts: the
guestionnaire  form demographic information,
"COVID-19 Pandemic Radiology Clinic Activity
Scale" and "Back Anxiety Scale".

Demographic Information

It consists of two open-ended questions, together
with the personal characteristics of physicians, the
types of hospitals they work in, their exposure to the
COVID-19 outbreak and their service provision.

COVID-19 Pandemic Radiology Clinic Activity
Scale

The scale was prepared by obtaining information
about the pandemic, literature review, preliminary
interviews with the radiology clinic chiefs and taking
the opinions of the relevant academicians about the
scope and structuring of the questions. SPSS program
was used in the validity and reliability analysis of the
scale. Factor analysis was conducted to understand
the construct validity of the items of the scale.
Validity is the degree to which a test or scale
measures what is intended to be measured (Coskun et
al 2017). In the scale prepared as a total of 29
guestions, five statements were removed because
factor loads were low or inconsistent during factor
analysis. The scale was validated as 24 expressions.
Kaiser-Meyer-Olkin (KMO) test was performed for
the sample number and it was found to be 0.724. In
addition, to find out whether the correlation between
items were significant, Barlett’s sphericity test results
were examined and it was found to be significant at
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the 0.001 level (Approx.Chi-Square: 961,675 / df:
253 / sig: 0.000). In order to size the items, the
"principal components" method and the "Verimax"
rotation process were applied. The scale items were
found to have factor loads between 0.528 and 0.867.
The scale was collected under 3 factors. These factors
are The functioning of the radiology clinic (8
statements), Personal Anxiety (5 statements), Clinical
Approach and Combat (11 statements) factors. The
explanation level of the variance of the factors that
make up the scale was calculated as 52.9%.

The Back Anxiety Scale

It was validated with factor analysis under a single
factor. The reliability analysis of the scales was
calculated with the Cronbach's Alpha coefficient. The
Cronbach's Alpha coefficient of the scales was
calculated as 0.824 and 0.917, respectively. The data
were analyzed with frequency, significance and
correlation tests with SPSS package program. In
evaluating the average of frequency values; 1-2.33
low 2.34-3.66 medium and 3.67-5 high levels.

Statistical analysis

The data were analyzed using SPSS 25.0 package
software. Continuous variables are expressed as
mean, standard deviation, and median (minimum-
maximum) values, and categorical variables are
expressed as numbers and percentages. The normal
distribution of the data was examined using Shapiro—
Wilk and Kolmogorov—Smirnov tests. When
parametric test assumptions were met, independent t-
test and one-way analysis of variance were used for
the comparison of the differences between
independent groups. When the parametric test
assumptions were not met, Mann—Whitney U test was
used in comparison of independent group differences.
Logistic Regression analysis was used to determine
the risk factors affecting the dependent variable. In all
analyzes, p<0.05 was considered statistically
significant.

Ethics of the Study

The study was approved by the Ordu University,
Non-Interventional Ethics Committee (18-KAEK-
053) and the institutions where the study was
conducted. The purpose of the study was explained to
the participants, and the participants were assured that
their responses would be anonymous and would be
used only in scientific research; they were also
informed that they could withdraw at any point during
the interview. Verbal and written consents were
obtained from the participants. The study was
performed as per the “Informed Consent,

Confidentiality and Protection of Privacy and Respect
for Autonomy” principles and the Helsinki
Declaration. The required permissions were obtained
from those who confirmed the validity and reliability
of the Turkish version of the scale. The data were
collected within 30 minutes via face-to-face
interviews. The parents were interviewed in different
environments to prevent influence from each other.

Results

Eightysix radiologists completed the survey. Of
the radiologists participating in the study, 55.8% are
male, 48.8% are 39 years old and younger, 33.7%
have worked 6-10 years in the profession, 47.7%
work in a university hospital, 53.5% work as a
radiologist. Although 60.5% of them are not
pandemic hospitals, they work in hospitals where
covid patients are treated. The research findings of
this study and descriptive variables of participants are
given in Table 1.

80.2% of radiology physicians encountered
patients infected with COVID-19 and provided
services to these patients. 25 radiologists had the
COVID-19 test and 3 physicians tested positive. Two
of them recovered, one physician was in quarantine.

The data of the scale, which was developed to
understand the effect of the pandemic on the
functioning of radiology clinics during the ongoing
pandemic, are given in Table 2. In order to understand
the details of the data, the frequency distributions of
the participants' participation levels in the expressions
of the scale were also written in the table. When the
table is examined, it is understood that there is a
moderate differentiation in the functioning of the
radiology clinic (3,37) during the pandemic process.
Radiology physicians stated that radiology clinics
could not continue routine patient admissions (3.47),
they postponed routine ultrasound (3.61) and
interventional radiology procedures (3.55), and
continued the procedures of emergency and cancer
cases (4.03). They also stated that the diagnostic
processes of outpatients were interrupted (3.85) and
they tried to help patients with telemedicine methods
(3.86) at medium and high levels.

It was understood that the radiologists working
during the pandemic had a high level of personal
anxiety and worked under stress (3,74). Radiologists:
Risk of developing COVID-19 disease (3.83), high
expectations of colleagues about the diagnosis of
COVID-19 with thoracic CT (3.56), ultrasonography
(USG) applications (4.09), rapid deterioration in the
thorax CT of COVID-19 patients (3, 69) and being
assigned to COVID-19 patient processes (3.49), they
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stated that they experienced moderate-to-high levels
of anxiety and stress.

During the ongoing pandemic process, there has
been a moderate change in the clinical approaches of
radiologists (3,67) to combat the pandemic at the
clinical level. Radiology experts stated that in-house
informing about the pandemic was done effectively
(3,43); have sufficient personal equipment (3,20);
stated that they used personal protective equipment
correctly (3.43) and found the health system
successful (3.09) at a moderate level.

Radiology physicians stated that they had
sufficient information to diagnose COVID-19 cases
(3,63); keep up-to-date scientific information on the
pandemic (3,61); that they could not hold routine
scientific meetings and seminars (4,01); that they are
in positive solidarity with their colleagues (3.87);
they obtained a separate informed consent about
COVID-19 from patients (3,16); they stated that
unnecessary thorax CT demands increased (4,51) and
they made the most thorax CT evaluation in the
pandemic (4,42).

According to the answers they gave to the open-
ended question of radiology physicians, "Write down
the countries you find successful or unsuccessful in
combating the pandemic"”; successful countries;
Germany (53), South Korea (51), China (35) and
Turkey (29); failed countries; They expressed it as
Italy (58), Spain (54), England (22) and USA (21).

Anxiety was not detected in 44.6% of the
radiology physicians during the pandemic process.
Mild anxiety was detected in 31.3% of the
radiologists, moderate in 16.9% and severe anxiety in
7.2%. The data about the measurement of anxiety
levels of radiologists during the pandemic process are
shown in Table 3.

A weak linear relationship was found between the
changes in the functioning of radiology clinics and
the personal concerns of radiology physicians at the
p=0.05 error level (0.224). A weak linear relationship
was found between the personal anxiety factor of the
radiology physicians, the clinical approach and the
factor of combating the pandemic at the P = 0.01 error
level (0.336). It was found that there is a moderate
linear relationship (0.515) between the personal
anxiety and anxiety level of radiologists. According
to the correlation analysis results, the disruption in the
functioning of radiology clinics due to the pandemic
increases the personal concerns of radiology
physicians, the increase in the personal anxiety of
radiology physicians, increases the anxiety levels of
the physicians, at the same time changes the clinical
approach and increases the fight against the
pandemic. The data of the relationship between the
factors of the scale of the functioning of radiology
clinics during the pandemic process and the anxiety
scale of radiology physicians are given in Table 4.

Table 1. Frequency table of the participants descriptive variables

Variables N % Variables N %
1.Gender 6. Is your hospital a pandemic hospital?
Female 38 44,2 Yes 30 34,9
Male 48 55,8 No 4 47
2.Age Not pandemic hospital, but Covid 19 patients are being

cared for. 52 60,5
39 and below 42 48,8 6. Have you ever encountered COVID-19 patients?
40-49 28 32,6 Yes 69 80,2
50-59 16 18,6 No 17 19,8
3. Work experience (yr) 7 Did you serve COVID-19 patients?
1-5 years 13 15,1 Yes 69 80,2
6-10 years 29 33,7 No 17 19,8
11-15 years 18 20,9 8. Have you had the COVID 19 test?
16-20 years 12 14,0 Yes 25 29,1
21 and over 14 16,3 No 61 70,9
4. Work place 9. If so, what is the result of the COVID 19 test?
Public Hospital 36 41,9 Positive 3 11
University Hospital 41 47,7 Negative 23 89
Private Hospital 9 10,5 10. If you have the disease, your condition?
5.Professional Status In quarantine without symptoms. 1 50
Junior (Resident fellow) 10 11,6 Inpatient treatment in the service. -
Non-academic radiologist 6 535 Healed. 2 50
Asist. Dr 11 12,8
Assoc. & Prof. Dr 19 22,1
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Table 2: Frequency distribution of the scale of the clinical activities of radiology in COVID-19 pandemic
Investigation of the Effects of the COVID-19 Pandemic on the
Activities of the Radiology Clinic

Statements I never agree |do notagree | partially I Agree | totally agree
agree
X SS
n % n % n % n % n %
1. Clinical Functioning 337 0,76

We cannot continue routine patient admissions. 14 16,3 13 151 9 10,5 18 209 32 372 347 151
We postpone interventional radiology
procedures.

We postpone routine ultrasound applications. 6 7,0 11 128 16 186 30 349 23 26,7 361 1,20
We only accept emergency cases and oncology
patients.

We postpone all radiological procedures,
except for coronavirus cases.

Since the routine radiological procedures of
outpatients are delayed, the diagnosis 3 35 6 7,0 14 163 39 453 23 26,7 385 1,01
processes of the patients are delayed.

We help our patients with tele-medicine
techniques

| am assigned to the processes of coronavirus
patients outside of radiology expertise.

Factor 2: Personal anxiety 3,74 097

5 58 12 140 20 233 27 314 21 244 355 120

11 128 6 7,0 4 4,7 13 151 52 60,5 403 145

33 384 10 116 14 163 24 279 5 58 251 1,39

8 9,3 7 8,1 9 105 27 314 35 407 386 1,29

57 663 2 2,3 7 8,1 11 128 9 10,5 1,98 1,49

I am highly anxious about getting the disease. 5 58 8 9,3 11 128 33 384 28 32,6 383 116

Requesting USG for patients with COVID-19

with different indications increases my stress. 3 35 4 4t 1128 30 349 3% 419 409 103

High expectations of clinicians in diagnosing
coronavirus patients with CT causes stress.
The rapid deterioration of the follow-up CT of
coronavirus patients causes serious anxiety in 8 9,3 5 5,8 13 151 39 453 21 244 369 117
me.

It worries me that | am assigned to the
processes of coronavirus patients.
Factor 3: Clinical Approach and Combat 367 0,7
In-house information processes regarding
coronavirus are carried out effectively.

We obtain separate consent for coronavirus
from patients with interventional procedures.
Unnecessary CT demands are increasing in
order not to bypass the diagnosis.

We mostly evaluate thorax CT, in daily
routine.

We have enough personal protective

7 8,1 1 128 13 151 35 40,7 19 221 35 1,20

16 186 5 58 7 8,1 29 337 24 279 3,49 147

6 7,0 6 7,0 35 40,7 23 26,7 16 186 343 1,09

13 151 9 105 29 337 15 174 17 198 316 131

3 35 0 0 3 35 23 26,7 56 651 451 086

2 2,3 1 1,2 3 35 31 360 47 547 442 082

7 8,1 17 198 25 291 25 291 12 140 3,20

equipment 1,15
We use personal protective equipment 3 35 9 105 33 384 30 349 11 128 343 096
correctly.

We are in a positive solidarity with our 3 35 4 47 21 244 31 360 27 314 102
colleagues 3,87

We cannot conduct our scientific meeting-

. 12 140 4 4,7 4 4,7 17 198 49 570 401 144
seminar programs

| _have enough kn(_)wledge and equipment to 4 47 11 128 16 186 36 419 19 221 3,63 110
diagnose coronavirus

We can _foIIow current scientific data on 9 105 7 8.1 13 151 36 410 21 244

coronavirus 361 1,23
The health system is successful 6 70 26 302 16 186 28 326 9 105 309 1,16
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Table 3. Evaluation of radiology physicians' back anxiety scales

Back Anxiety Scale N %
None 37 44,6
Mild 26 31,3
Moderate 14 16,9
Severe 6 7,2

Table 4: Relationship between factors of radiology clinical activity scale and back anxiety scale

Clinical Personal Clinical
Factors Functioni - Approach and Anxiety

unctioning Anxiety Combat

Clinical Functioning 1

Personal Anxiety ,224(%)

Clinical Approach and o

Combat ,049 ,336(**) 1

Anxiety ,107 ,515(**) ,176 1

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).

Discussion

Throughout history, pandemics have been
observed to have significant effects on societies,
leading to many psychological, social and economic
consequences. Similarly, the COVID-19 outbreak has
become a serious global public health issue, the
effects of which will be felt in the future. Probably the
most affected part of the community is frontline
healthcare professionals. In this study, changes in the
functioning of the radiology clinics in Turkey through
pandemic period was shown and the level of anxiety
caused by these existing changes among radiologists
was determined. A significant relationship was
observed between the change in clinical functioning
and the level of anxiety.

During this acute and unexpected COVID-19
pandemic, priorities of Turkish health system and
organization of hospitals were revised. Regardless of
their specialty, all physicians were re-assigned to
outpatient clinics, services and intensive care units in
order to take care of COVID-19 patients. As a result,
radiology physicians, like all other healthcare
professionals, were exposed to an aggravating risk of
contamination. In a study conducted by Lai et al., It
was shown that healthcare workers working in
pandemic clinics of Wuhan city reported serious
psychological symptoms (11). In a survey among
Turkish neurosurgeons during the Covid 19 pandemic
process, Yilmaz et al. reported that, an increase in
anxiety level was found (12). Another study
conducted in France found that symptoms of
depression, anxiety, and insomnia were common in
more than a third of radiologists in France during the
pandemic (13).

In our study parallel with the literature, it was
observed that radiologists expressed moderate to high
levels of anxiety and stress from being caught with
COVID-19 disease, from USG applications
performed to COVID-19 positive patients for non-
covid reasons and from being assigned to COVID-19
patient care units. Despite the increased anxiety rates,
the rate of severe anxiety according to Back Anxiety
Scale was found to be 7%. In a study involving all
healthcare professionals (doctor, nurse, technician)
during the Covid 19 pandemic, a higher level of
personal anxiety and anxiety was found (14). This
situation can be expressed as the radiology specialists
mostly working in the reporting part, and the
employees who come into close contact with the
patient are technicians and nurses (15).

During the Covid 19 pandemic, exposure or fear
of exposure to the virus in terms of psychologic
symptoms such as anxiety and insomnia has been
identified as an important risk factor (11). In our
study, 80.2% of the radiologists who participated in
the questionnaire stated that they encountered
patients with COVID-19 and 12% tested positive.
Studies have found that factors such as working in
COVID-19 outpatient clinics and services increase
psychological symptoms (11). In addition, it has been
reported that the lack of protective equipment is of
concern and more than 70% of actively working
radiologists worldwide lack access to protective
equipment (16-18). In our study, different from the
data in the literature, radiologists stated that they had
enough personal protective equipment (3,20) and
used personal protective equipment correctly (3,43).

Some measures have been taken in both public
hospitals and private hospitals to prevent the spread
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of the Corona virus. In this context, non-emergency
patient examinations were suspended. Regulations
have also been made in the functioning of radiology
clinics. In our study, the participants stated that
routine USG and interventional radiology procedures
were not performed in their clinics, and that
emergency and cancer patients continued their
procedures. On the other hand, due to studies showing
that thorax CT can help in the diagnosis of COVID
19, the number of thorax CT scans has increased
significantly  (9,19,20). Although it was not
recommended by radiology authorities, the
widespread use of thorax CT as an auxiliary
diagnostic method in the triage of COVID 19 has
increased the workload (21,22). In our study, 90% of
the participants stated that they mainly evaluated
thorax CT examinations in their daily radiology
practice, and 91% of the participants stated that
unnecessary thorax CT requests were made in order
not to miss the diagnosis of COVID-19. They also
stated that they were concerned that their colleagues
had high expectations for the diagnosis of COVID-
19. Studies with CT in the diagnosis of COVID-19
and treatment follow-up have shown rapid
radiological deterioration (23). In our study,
participants stated that the rapid deterioration of CT
in COVID-19 patients increased their anxiety.

Studies have reported important abrupt changes in
the health system and the function of clinics that make
up the health system during the pandemic period
(12,24,25). In our study, radiologists listed the
changes related to clinical functioning apart from
increased thorax CT numbers as follows; They follow
up-to-date scientific data on COVID 19, are unable to
hold routine face-to-face scientific meetings and
seminars, they are more in solidarity with their
colleagues and receive informed consent about
COVID-19 separately from patients.

Our study has limitations. First, this study is a
guestionnaire filled out by a limited number of
radiologists and may not represent other radiology
professionals and all radiology departments. Finally,
this was a cross-sectional study and no follow-up was
done. Personal concerns and anxieties may progress
differently in different time periods of the pandemic.
For this reason, there is a need for repeated studies
with the same and larger participant groups at
different times.

In our study it was shown that there were
significant changes in the functioning of radiology
clinics especially related with increased thorax CT
scans at the beginning of the COVID-19 pandemic
and that the anxiety levels of radiologists increased
due to the pandemic.

In conclusion, it is important to adapt to changes
in clinical functions and to take necessary precautions
for the transmission of infection, which causes
anxiety in radiology specialists. Also, it is an
important issue to take necessary forward measures
regarding the diagnosis and interventional procedures
of outpatients.

Conclusion

» It was understood that the radiologists working
during the pandemic had a high level of personal
anxiety and worked under stress in Turkey.

» The risk of developing COVID-19 disease, high
expectations of colleagues about the diagnosis of
COVID-19 with thorax CT, rapid deterioration in
the CT of COVID-19 patients and being assigned
to COVID-19 patient care units were stated as
conditions that lead to increased anxiety and stress
levels.

» They stated that unnecessary thorax CT demands
increased, and they made the most thorax CT
evaluation in the daily routine.
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