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Abstract

Background: Radiographers are highly skilled imaging technology users who work directly with COVID-19 cases.

Objectives: This study aims to assess the impact of COVID-19 on the working conditions and efficiency of radiographers and
their level of satisfaction with personal protective equipment (PPE), cleaning supplies, and facilities during the COVID-19
epidemic.

Methods: A prospective observational study was conducted among radiographers registered in the radiology and CT scan
imaging centers of Ahvaz Jundishapur University of Medical Sciences and some private centers between June and October 2022.
A questionnaire with 28 multiple-choice questions was used to collect information. The questionnaire consisted of two sections;
the first part contained demographic information. In the second part, participants answered questions about changes in
working conditions, such as changes in stress level, work efficiency, the need for more rest, imaging time, use of equipment, and
personal protective equipment at work, based on their experiences and observations during the COVID-19 pandemic. The data
analysis was performed using Statistical Product Service Solutions (SPSS) software, version 26.0, with statistical significance
assumed at a P-value < 0.05.

Results: One hundred and fifty radiographers completed the questionnaire. The mean age and mean work experience of
participants were 33.2 + 8.3 years and 9 + 7.2 years, respectively. The results showed that most participants of both sexes agreed
that they needed more rest (P-value < 0.05); their work efficiency had not decreased significantly during the COVID-19 epidemic.
The stress level of participants had significantly increased compared to before the epidemic. There were significant differences
between government-owned hospitals and private radiology centers regarding the presence of a COVID-19-related protocol, the
compulsory use of masks, the existence of decontamination instructions, the type of air decontamination, the contact with
imaging equipment manufacturers, the timing of decontamination, and the type of decontamination applied to the imaging
equipment (P-value < 0.05).

Conclusions: This study demonstrated that the reduction in work efficiency among radiographers was not significant
compared to before the COVID-19 pandemic. According to the study's results, radiographers' working conditions underwent
numerous adjustments over the course of the COVID-19 epidemic.
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1.

Background examinations are crucial in diagnosing and managing
COVID-19 patients (2). Radiographers, as highly skilled
Since the first signs of COVID-19 appeared in February imaging technology specialists, work directly with

2020 in Iran, the epidemic has placed an increasing  cQVID-19 cases (3)and are at heightened risk of infection
burden on healthcare institutions (1). Radiological
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due to their essential role in managing the outbreak.
They face emotional strain, physical exhaustion, family
isolation, shame, and the distress of losing patients or
colleagues (4). The pandemic's enduring nature
underscores the need to prioritize support for
healthcare providers dealing with workplace stress.
Previous pandemics, including SARS and A/HIN1, have
negatively affected healthcare providers' mental health
(5, 6). Workplace stress can lead to emotional
exhaustion, which is associated with poor performance
and burnout (7, 8). Several studies have documented
heightened stress levels among nurses and physicians
due to the COVID-19 pandemic, which has become a
major stressor (9). One objective of this study was to
assess the stress levels experienced by radiographers
during the COVID-19 pandemic. Research has extensively
documented the effects of COVID-19 on radiographers
across Europe, Africa, the Middle East, and Asia.
However, the majority of information from the United
Kingdom (UK) has focused on student radiographers
and the impact on education (10). Due to the high
transmission rate of COVID-19, radiographers must
protective
equipment (PPE) and decontaminating themselves and
their equipment after contact with suspected or

exercise extra caution with personal

confirmed cases (10). A significant global concern has
been the lack of infection control procedures and PPE in
hospitals and community settings. Effective functional
and procedural strategies included isolation
procedures, establishing outpatient clinics outside
hospitals to treat

symptomatic patients, and

implementing infection control measures (11).

2. Objectives

This study aims to assess the impact of COVID-19 on
the working conditions and efficiency of radiographers,
as well as their level of satisfaction with personal
(PPE), COVID-19
availability, cleaning supplies, and facilities designed to
reduce the spread of the virus in the radiology and CT

protective  equipment testing

scan imaging centers of Ahvaz Jundishapur University
of Medical Sciences, and to compare these aspects with
those in select private centers.

3. Methods

3.1. Study Design and Setting

A descriptive cross-sectional study was conducted
among radiographers working in hospitals and
radiology and CT scan centers to evaluate the effects of
the COVID-19 period on working conditions and
radiographer efficiency at the imaging centers of Ahvaz
Jundishapur University of Medical Sciences and select
private radiology and CT scan imaging centers in Ahvaz
between June and October 2022.

3.2. Questionnaire

The questionnaire was developed based on recent
research (12-14) and a relevant online survey conducted
by the British Institute of Radiology among imaging
and cancer specialists (15). The purpose of the
questionnaire was to gather radiographers' opinions
regarding the effects of the COVID-19 pandemic on their
daily tasks and assess their perception of the adequacy
of workplace safety measures. To ensure validity and
accuracy, the questionnaire was created using Google
Forms, with specific questions selected based on input
from subject-matter experts. The questionnaire
consisted of two sections, with a total of twenty-eight
questions. The first section included seven multiple-
choice questions related to participants' demographic
characteristics, covering age, gender, education level,
workplace during the COVID-19 pandemic, and clinical
experience. The second section consisted of twenty-one
questions regarding participants' views and experiences
during the COVID-19 pandemic, assessing three main
areas: (1) the impact of COVID-19 on radiographers' work;
(2) the implementation of specific protocols and the
COVID-19 PPE used; and (3) training and disinfection
methods adopted to control the spread of COVID-19.

3.3. Participants

A total of 180 radiographers working in radiology
and CT scan imaging centers under the authority of
Ahvaz Jundishapur University of Medical Sciences, as
well as in some private radiology and CT scan imaging
centers, were invited to participate. Inclusion criteria
required a bachelor’s degree or higher and at least one
year of clinical work experience in radiology or CT scan
imaging centers during the COVID-19 pandemic. Finally,
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150 participants who met the eligibility criteria were
included in the study.

3.4. Statistical Analysis

Once the data were loaded into the statistical
program (Statistical Product Service Solutions (SPSS)
software, version 26.0), comparative and statistical
analyses were performed. The normality of quantitative
data was assessed using the Kolmogorov-Smirnov test.
For research hypotheses, parametric tests, including
analysis of variance and t-tests, and non-parametric
tests, such as Mann-Whitney and Kruskal-Wallis, were
applied. The significance level for the tests was set at less
than 0.05.

4.Results

A total of 150 radiographers who met the eligibility
criteria participated in the study and completed the
questionnaire. Of these, 53 were male and 97 were
female. In terms of age distribution, 46% of participants
were in the 20 - 30 age group, 31% in the 31- 40 age group,
17% in the 41 - 50 age group, and 5% in the 51 - 60 age
group. Regarding clinical work experience, 66% had less
than ten years, 22% had between ten and twenty years,
and 12% had over twenty years of experience.
Educational qualifications showed that 92% of
participants held an undergraduate degree, 5% held a
master’s degree, and 3% held a PhD. Furthermore, 60% of
the radiographers were employed by government
hospitals, while 40% worked at private CT and
radiography centers (Table 1).

4.1. Analysis of Gender vs. Changes in Working Conditions

The results were analyzed to determine if there was a
relationship between gender and changes in working
conditions to assess how each gender managed the
COVID-19 pandemic. All findings were statistically
significant. Most participants, regardless of gender,
agreed on the need for more rest (P-value < 0.05), and
the increase in stress levels was also significant (P-value
< 0.05) (Table 2). Figure 1 illustrates the percentage of
decreased efficiency between male and female
radiographers, while Figure 2 displays the percentage of
stress-related emotions reported by male and female

radiographers.

Jundishapur ] Health Sci. 2024;16(4): €150990

4.2. Participants' Workplaces vs. Changes in Working
Conditions

The data were analyzed to explore the relationship
between participants' workplace locations during the
COVID-19 pandemic and changes in their working
conditions (Table 3). A statistically significant result was
observed when comparing workplace location with the
need for more rest (P-value < 0.05). This indicates that
participants working in government hospitals felt a
greater need for additional rest during the COVID-19
pandemic.

4.3. Participants' Workplace vs. Safety Precautions and
Disinfection Methods

The results were analyzed to identify correlations
specific safety
precautions and disinfection methods, such as the

between workplace location and
presence of a COVID-19 protocol, mandatory mask use
for all patients, provision of decontamination training,
consultation with equipment manufacturers or
resellers for decontamination guidance, and the

decontamination methods used. Further analysis also

explored workplace practices regarding
decontamination protocols, types of air purification,
and ground-level precautions (Table 4). When

comparing work location with the presence of a COVID-
19 protocol, there were no statistically significant results
for mandatory mask usage, contact with imaging
equipment manufacturers, or the type of

decontamination applied to imaging equipment.
However, significant differences were found between
government-owned hospitals and private radiology
centers in terms of the presence of decontamination
instructions, the type of air decontamination (P-value <
0.05), and the timing of decontamination (P-value <

0.05).

4.4. Participants' Responses to Other 19-Related Questions

The participants were asked to evaluate how well
their workplace currently provided adequate support
for various issues and to express their confidence in the
workplace's ability to provide sufficient support in
addressing the situation as they anticipated it
developing over the next three months. Tables 5 and 6
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Table 1. Demographic Information About the Study's Participants

Variables

Number of Participants (n=150); No. (%)

Gender
Male
Female

Age
20-30
30-40
40-50
=51

Clinical work experience (y)

=21

Type of workplace
Governmental
Private

Education
Undergraduate degree
Master's degree

PhD

53(35)
97(64)

69(46)
47(31.3)
28(17.3)

8(5.3)

99(66)
33(22)

18 (12)

90 (60)
60 (40)

139(92.6)
10 (6.7)
1(0.7)

Table 2. Analysis of Gender vs. Changes in Working Conditions

Variables

Males (%) Females (%) P-Value

Breaks must be increased
Yes
No
Stressful emotions
Extremely stressed
Significantly stressed
Little stressed
Not stressed
decreased efficiency
Yes
No
Increased average examination time
Significant
Average
Small
No

present the participants' opinions on these matters,
respectively.

5. Discussion

The world has not experienced such a severe health
threat in many years. On January 30, 2020, the World
Health Organization (WHO) convened an emergency

0.005
30.7 69.3
60.9 39.1

<0.05
16.9 80.4
32.4 67.6
57.7 423
85.7 14.3

0.786
34.2 65.8
36.4 63.6

0.684
30.8 69.2
373 62.7
35.7 64.3
45 55

committee and declared that the novel coronavirus
outbreak constituted a public health emergency of
international concern (1). COVID-19 predominantly
targets the respiratory system and frequently leads to
pneumonia. Radiology departments are crucial in
diagnosing, managing, and monitoring both suspected
and confirmed cases of COVID-19 using imaging
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Figure 1. Bar chart showing the percentage of stressful emotions among male and female radiographers.

70

60

50

40

30

20

Female

Yes

Male

Figure 2. Bar chart showing participants' opinions about the need to increase the rest hours during the COVID-19 pandemic between male and female radiographers.

techniques like CT scans and X-rays (2-4). Furthermore,
the risk of hospital cross-infection in the radiology
department is when  nonstandard
preventative procedures are employed during
radiological investigations (5). Radiology departments

increased

must evaluate and update their emergency plans to
address the particular challenges posed by this viral
outbreak (6, 7). Establishing a specific protocol for the
COVID-19 outbreak and appointing an administrator
will result in a more efficient and organized procedure
for handling challenging and emergency situations.
According to the findings of this investigation, most
radiology departments in private and public hospitals

Jundishapur ] Health Sci. 2024;16(4): €150990

have created COVID-19 pandemic protocols (88% and 93%,
respectively). Equally crucial is the prompt education
and training of all radiology department staff members.
Surveys have pointed out a gap in knowledge
concerning infection control practices. This study
reveals that, irrespective of their workplace (private or
government-owned center), participants have not
received adequate training on decontamination
methods. A straightforward method for guiding the
radiology department through the necessary measures
is to follow the recommendations of the European
Centre for Disease Prevention and Control (8). In
addition, it is essential for all members of the radiology
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Table 3. Participants' Workplaces vs. Changes in Working Conditions
Variables Government-Owned Hospital Private-Owned Hospital and Private Center P-Value
Breaks must be increased 0.007
Yes 64.4 35.4
No 34.8 65.2
Stressful emotions 0.804
Extremely stressed 63 37
Significantly stressed 59.2 40.8
Little stressed 53.80 46.2
Not stressed 71.4 28.6
decreased efficiency 0.205

Yes 54.8
No 64.9

Increased average examination time

Significant 70.8
Average 41.7
Small 64.3
No 55

department to use personal protective equipment (PPE)
correctly and prioritize their safety. The necessary
equipment should include at least face shields, goggles,
fluid-resistant surgical masks, surgical caps, disposable
fluid-resistant isolation gowns, disposable gloves that
extend over the gown cuffs, and shoe covers, among
other items (1). According to the survey, most
participants reported wearing surgical masks and
disposable protective gloves. However, fewer than half
of the respondents indicated that they use disposable
surgical caps, face shields, and disposable shoe covers.
In the same vein, staff members in the radiology
department are advised to reduce unnecessary
interactions and maintain safe distances from others. A
practical and straightforward example is for
radiographers to avoid helping patients onto the
machine's gantry, instead letting the accompanying
person manage this task. Based on the results of Table 4,
a high level of disinfectant is used to decontaminate
imaging equipment in most centers. In private centers,
equipment is disinfected after imaging each patient, but
in government centers, the equipment is usually
disinfected after imaging each COVID-19-confirmed
patient. In most radiology and CT centers, whether
public or private, no special methods are used to
decontaminate the air in the imaging room. However,
the ground is well decontaminated in most centers.

Many hospitals followed a comprehensive cleaning

45.2
35.1
0.071
29.2
52.9
35.7
45

approach after imaging a patient with a known COVID-
19 infection (9, 10). In this study, a considerable number
of radiographers in Ahvaz believe that their workplace is
adequately stocked with PPE for both staff and patients,
along with cleaning supplies, equipment, and cleaning
personnel. They also appear confident that these
resources will continue to be sufficient over the next
three months. Nevertheless, they argued that there is,
and will continue to be, a lack of adequate availability of
COVID-19 antibody testing. In contrast, a similar online
survey conducted by the British Institute of Radiology
and published on May 4, 2020, found that most British
radiographers felt they were not adequately supplied
with the necessary equipment. Moreover, they were
neither satisfied nor assured that they would be
adequately equipped in the near future (11). Moreover,
every radiology department is strongly advised to
consult with equipment manufacturers for guidance on
the proper disinfection techniques for each type of
equipment. In this study, the majority of participants
from both private and government-owned hospitals
reported that they had not reached out to equipment
representatives for guidance on proper
decontamination procedures. Moreover, it is essential to
guarantee thorough cleaning of all surfaces in the
radiology department, effective decontamination of
floors, air disinfection, and the incorporation of more
robust disinfection methods into the daily cleaning

Jundishapur ] Health Sci. 2024;16(4): 150990
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Table 4. Participants' Workplace vs. Safety Precautions and Disinfection Methods
Variables Governmeqt—Owned Private-Owned Hospital and Private P-
Hospital Center Value
The existence of a protocol 0.286
Yes 61.3 38.7
No 46.2 53.8
All patients must wear face masks at all times 0.701
Yes 60.4 39.6
No 54.5 45.5
Existence of decontamination instructions 0.038
Yes 65.7 343
No 47.9 521
contacting imaging equipment manufacturers for advice on proper disinfection of
this equipment 0.385
Yes 56.3 43.7
No 63.3 36.7
Decontamination method used on imaging equipment 0.750
High-level disinfectant 571 42,9
Low-level disinfectant 62.7 373
Water& soap 66.7 333
When is decontamination done? 0.006
After each patient 40 60
After COVID-19 confirmed patient 70 30
After COVID-19 suspected patient 71.4 28.6
No need 66.7 333
Air decontamination methods 0.510
Air specific disinfectant 54.3 45.7
Aired the place every 4h for3omin 55.6 44.4
Uv air disinfectant 100 0
No method 62.8 372
Decontamination of the ground 0.061
Yes 65.6 344
No 50 50
Table 5. Assessment of the Adequacy of Support Provided by the Workplace in Various Categories to Address the Current Situation
Variables Adequate (%) Almost Adequate (%) NotAdequate (%) Do Not Know/NA (%)
COVID-19 PPE for radiographers 44 46.7 8 13
COVID-19 PPE for patients 32 46 18 4
COVID-19 testing for radiographers 40 26 22 12
Antibody testing for radiographers 22 253 193 333
Cleaning supplies & equipment 42.7 433 14 0
Cleaning staff 20.7 36.7 373 53

procedures. The survey found that high-level
disinfectants are utilized to decontaminate equipment,
especially following each patient's examination,
regardless of the participants' workplace. However,
workplaces employ a range of techniques for air

decontamination, with the most common approaches
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being turning off the air-conditioning system and
ensuring proper ventilation. Additionally, ground
decontamination is not carried out in almost half of the
workplaces. A limitation of our research was the low
response rate, which could have been caused by COVID-
19-related staff illness, shielding, or departmental time
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Table 6. Participants' Confidence in the Adequacy of Provisions at Their Workplace to Address the Situation Over the Next Three Months

Variables Adequate (%) Almost Adequate (%) Not Adequate (%) Do Not Know/NA (%)

COVID-19 PPE for radiographers 333 50 133 33

COVID-19 PPE for patients 26 40.7 26.7 6.7

COVID-19 testing for radiographers 36 293 19.3 153

Antibody testing for radiographers 253 24 17.3 333

Cleaning supplies & equipment 333 44.7 20.7 13

Cleaning staff 233 36.7 353 4.7

constraints. This study demonstrated that the reduction
in the work efficiency of radiographers was not
significant compared to before the COVID-19 pandemic.
According to the results of the study, radiographers'
working conditions had undergone numerous
adjustments over the COVID-19 epidemic. The current
study highlights the impact of the COVID-19 pandemic
on the changes in the working conditions and efficiency
of radiographers, including the amount of change in
their efficiency, the need for more rest, changes in their
stress level at work, and the increase in imaging time for
each patient. In addition, this research investigated the
presence of protective protocols against the spread of
COVID-19, including radiology imaging and CT scanning,
protective equipment used by radiographers and
patients, and the type of equipment and disinfectants
used for the equipment and imaging room in these
centers. Finally, the variables mentioned above were
compared between radiographers of government
centers affiliated with Ahvaz Jundishapur University of
Medical Sciences and radiographers of private
radiography centers in Ahvaz. This survey indicates that
radiographers in Ahvaz adhere to specified standards
for protecting against a similar situation. It also shows
that there are significant differences in the disinfection
methods used among the different workplaces of the
participants. Radiology departments are required to
continue developing equipment and implementing
ways that, while being successful, improve patient and
staff safety, manage workloads, and prepare for possible
future outbreaks. All radiology departments needed to
implement rapid training.
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