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In December 2019 in China, a new coronavirus called SARS-CoV-2 (COVID-19) associated 
with respiratory system disease started to spread rapidly between people. Then, the virus outbreak 
reached all over the world and has been declared as a global pandemic by the world health organization 
(WHO). The most common symptoms of the disease include cough, fever and fatigue. However, 
some patients may suffer from other symptoms like nausea, diarrhea and headache. The virus can be 
transmitted when contacting infected persons through respiratory droplets. The average time between 
the viral infection to the onset of the symptoms is about 6 days but can last for 14 days. According to 
the WHO, more than 50 COVID-19 vaccines are currently in trials and will be available as soon as 
safety and effectivity are confirmed [1-4].

Since the beginning of the pandemic, strict COVID-19 prevention and control procedures and 
policies were applied across the healthcare services to protect staff and patients from the disease and 
to control the spread of the virus. For example, screening of visitors and quarantine of the healthcare 
professionals (HP) with notable symptoms were applied [5]. 

Healthcare professionals are at high risk of getting infected as they work on the frontline in direct 
contact with patients. According to the reported statistics, more than 90,000 health workers have 
been infected with COVID-19 worldwide [6]. As COVID-19 considered as a highly contagious 
disease, nurses among the health workers who work very closely with patients require appropriate 
training and education to protect themselves [7].

In addition to nurses, Radiology staff duty is on the frontline as well to fight against the 
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COVID-19 outbreak. They are in direct contact with the patients for 
positioning and scanning. They should be well trained and provided 
with adequate awareness sessions to practice the protection methods 
[8].

Moreover, dentists in the clinics are at high risk of COVID-19 
infection. Due to the close contact with patients for treatment or 
diagnosis, the viral transmission is inevitable. Therefore, a study 
was conducted in Jordan to evaluate the level of COVID-19 
awareness, perception, and attitude among Jordanian dentists. It was 
recommended that related practice guidelines to be shared with all 
registered dentists to improve the overall awareness [9]. 

In addition, lack of COVID-19 awareness among HP, will result 
in rapid spread of the virus. A study was performed to investigate 
the knowledge and perceptions about COVID-19 for the HP. The 
study suggested urgent educational intervention to increase the 
awareness level [10]. Another study from India included more than 
1000 HP to assess their COVID-19 awareness level. For the safety 
of the training students and the staff, educational interventions and 
training programs on infection control practices were suggested [11].

Accordingly, personal protective equipment (PPE) is 
recommended to be worn by the HP to protect themselves from 
COVID-19. They may include gloves, goggles, face shields and 
gowns. The facemask is considered one of the most important 
equipment for keeping the working environment clean and safe [12]. 

On the other hand, the medical radiation applications have been 
used extensively for diagnostic purposes mainly by the radiology staff. 
However, the role has extended to include most health professions 
such as surgical procedures and different treatments. Accordingly, an 
acceptable level of radiation knowledge and awareness is required for 
HP in order to avoid the radiation hazards caused by the ionizing 
radiation [13].

It was estimated that radiation induced cancer has led to 100-
250 deaths per year because of the medical radiation exposure in the 
UK. An awareness study was conducted among doctors to estimate 
the radiation dose received by patients. The results showed that most 
of the doctors lack the basic knowledge though a radiation protection 
course was provided [14].

Regarding the radiation safety, International Commission on 
Radiological Protection (ICRP) depends on three standards for 
radiation protection and safety: Justification, optimization and dose 
limitation. By reducing the exposure time, increasing the distance 
and providing the patient with the protective shield, the radiation 
safety can be achieved for both staff and patient [15,16].

Therefore, there are many studies have been conducted to 
evaluate the radiation awareness among HP [13,14,17]. Most of 
them indicated poor knowledge level. A study was conducted in 
Thailand among anesthesia personnel and surgical subspecialists 
indicated lack of knowledge about radiation hazards and protection, 
and recommended continuing medical education. 

Based on the literature, HP should have an acceptable awareness 
level of COVID-19 disease and the radiation safety as most of them 
can be exposed to both risks from radiation hazard and COVID-19 
infection. 

Therefore, the purpose of this study is it to evaluate the 
knowledge and the awareness of both domains. To our knowledge, 

this is first study that covers and combines both topics (COVID-19 
and radiation awareness) among the same respondents in one survey 
study. The results of this study will help in identifying strengths 
and weaknesses, and improving the current rules and regulations to 
enhance the overall performance among the HP. 

Materials and Methods

This prospective cross-sectional online survey study was 
approved by the research ethical commit-tee of the institution to be 
conducted among UAE healthcare professionals. In this study, an 
online questionnaire (Appendix A) was utilized and developed based 
on published information regarding COVID-19 awareness and 
radiation safety and obtained from the WHO website and relevant 
literature [2,18].

The questionnaire was created online and sent out to the 
participants through different social media platforms, to be filled 
and submitted electronically. It was divided into 4 sections. The first 
section included the consent form to explain the research purpose 
and the objectives to the participants, to obtain their approval to 
proceed and complete the questionnaire. The second section is 
about the demographic information such as gender and age. The 
third section included multiple choice questions (MCQs) regarding 
the knowledge and awareness level of COVID-19 disease such as 
symptoms and diagnostic tests. The fourth section evaluates the 
radiation safety awareness using Yes/No questions regarding ionizing 
and non-ionizing imaging modalities. The value of 1 was assigned to 
the correct answer and 0 for the wrong answer. Then, the mean scores 
were calculated and compared between different groups. 

Statistical validation

For statistical analysis, ANOVA and Student’s t test were used 
to compare the significant difference between the groups at a 
significance level of 0.05. Categorical variable such as gender, job and 
degree were expressed as proportions. Pearson’s correlation coefficient 
test was used to test the correlation between the variables. Finally, 
the linear regression was used to find the significant predictors of the 
awareness level. The analysis was performed using SPSS (Statistical 
package for the social sciences) software.

Results

Demographic information

A total of 254 participants completed the questionnaires. The 
percentage of the females (70%) was more than the males (30%). 
The age of the participants ranged from 20 to 64 with a mean value 
of 37. Regarding the participant location, 52% of the participants 
were from the capital city (Abu Dhabi) while 48% were located 
outside the capital. The majority were physicians (30%) followed by 
the nurses (23%) and the minority were the physiotherapists (2%). 
For the academic degrees, Bachelor degree was reported as 56% while 
8% and 25% were reported for the Diploma and the Master degree 
respectively. 81% from the respondents work for the public sector 
while 19% are from non-public sector. Most of the participants (96%) 
received information regarding the COVID-19 awareness while only 
72% received information regarding the radiation awareness. 

Gender’s scores of COVID -19 and radiation awareness 
sections

The male participants scored higher than the females in both 
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COVID-19 and radiation awareness sections as shown in Table 1. 
There was no significant difference for the COVID-19 awareness 
section (P>0.05). On the other hand, there was a significant 
difference for the radiation awareness section (P<0.05).

Study level’s scores of COVID-19 and radiation awareness 
sections

According to the study level of the participants, the doctorate 
level scored higher than the other degrees in both COVID-19 and 
radiation awareness sections while Diploma level scored the lowest as 
shown in Table 2 and Figure 1. There was as significant difference for 

COVID-19 scores (P<0.05) while the difference was not significant 
for the radiation section (P>0.05). 

Job percentages

The highest percentage belongs to the physicians and the lowest 
belongs to the physiotherapists as shown in Table 3.

Job title’s scores of COVID-19 and radiation awareness 
sections

According to the job title of the participants, the pharmacy 
job scored higher than the other jobs in COVID-19 section while 

Table 1: Mean scores for gender.

Gender N Mean Std. Deviation P value

COVID-19 score Female 177 0.8512 0.16522 0.113

Male 77 0.8853 0.13588

Radiation score Female 177 0.7288 0.26093 0.001

Male 77 0.8474 0.22997

Table 2: Mean scores of study degrees.

N Mean Std. Deviation P value

COVID-19 score Diploma 20 0.7917 0.18634 0

Bachelor 143 0.8392 0.15997

Master 64 0.8984 0.13807

Doctorate 27 0.9444 0.11323

Radiation score Diploma 20 0.7125 0.29553 0.19

Bachelor 143 0.7483 0.2595

Master 64 0.7813 0.26911

Doctorate 27 0.8519 0.15901

 
  Figure 1: Degrees and mean scores of COVID-19 and radiation awareness.
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Dietitian job scored the lowest as shown in Tables 4 and 5. There was 
as significant difference for COVID-19 scores (P<0.05) and for the 
radiation scores (P<0.05), where radiology job scored higher than 
the other jobs.

Correlation test

Using Pearson’s correlation test, there was a significant correlation 
between work experience, COVID-19 scores (r=0.18, P<0.05) and 
radiation scores (r=6, P<0.05). There was poor correlation between 
COVID-19 and radiation awareness scores (r=0.06, P>0.05).

Sector type’s scores of COVID-19 and radiation awareness 
sections

The public sector participants scored higher than non-public 
participants as shown Table 6. However, there was no significant 
difference for COVID-19 and the radiation sections (P>0.05). 

Address scores of COVID-19 and radiation awareness 
sections

Residents outside the capital scored higher than the capital as 
shown in Table 7. However, there was a significant difference for 

Table 3: Percentages of HP jobs.

Profession Radiology Physiotherapy Physician Pharmacy Paramedic Nursing Medical 
laboratory Dietitian Dentistry Total

N 48 5 76 23 7 59 11 6 19 254

Percent 18.9 2 29.9 9.1 2.8 23.2 4.3 2.4 7.5 100

Table 4: Mean scores of different professions for COVID-19 awareness.

 COVID-19 score

Profession Radiology Physiotherapy Physician Pharmacy Paramedic Nursing Medical 
laboratory Dietitian Dentistry

N 48 5 76 23 7 59 11 6 19

Mean 0.7743 0.8333 0.9123 0.9783 0.7381 0.8898 0.8485 0.7222 0.7544

Std. Deviation 0.19597 0.11785 0.11377 0.05739 0.08909 0.15038 0.11677 0.17213 0.1402

P value 0

Table 5: Mean scores of different professions for radiation awareness.

Radiation score

Profession Radiology Physiotherapy Physician Pharmacy Paramedic Nursing Medical 
laboratory Dietitian Dentistry

N 48 5 76 23 7 59 11 6 19

Mean 0.8438 0.8 0.8355 0.6413 0.5357 0.7458 0.5455 0.4167 0.8026

Std. Deviation 0.21027 0.20917 0.20229 0.3092 0.3934 0.22501 0.40028 0.2582 0.21375

P value 0

Table 6: Mean scores of different job sectors.

Sector type N Mean P value

COVID-19 score Non-Public 47 0.8759 0.49

Public 207 0.8583

Radiation score Non-Public 47 0.734 0.366

Public 207 0.7717

Table 7: Mean scores of different addresses.

Address N Mean P value

COVID-19 score Outside Capital 122 0.8893 0.007

Abu Dhabi Capital 132 0.8359

Radiation score Outside Capital 122 0.7766 0.481

Abu Dhabi Capital 132 0.7538
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COVID-19 section (P<0.05) while no significant difference for the 
radiation section (P>0.05). 

COVID-19 awareness scores

COVID-19 awareness scores were categorized into 3 levels; low 
(0-0.05), moderate (0.51-0.75) and high (0.76-1) level. The highest 
number of the participants scored in the high-level category as 
shown in Table 8.

Regarding individual questions of the COVID-19 awareness 
section, the highest mean score was for the question related to the 
first reporting country while the lowest mean score was for the 
question related to the risk factors of COVID-19 as shown in Table 
9.

Radiation awareness scores

Radiation awareness scores were categorized into 3 levels; low 
(0-0.05), moderate (0.51-0.75) and high (0.76-1) level. The highest 
number of the participants scored in the high-level category as 
shown in Table 10.

Regarding individual questions of the radiation awareness 
section, the highest mean score was for the question related to the 
safety of US while the lowest mean score was for the question related 
to the safety of MRI as shown in Table 11. 

Participants who received radiation awareness information scored 
higher than participants who did not receive it. There was a significant 
difference between the groups (p<0.05) as shown in Table 12. 

Table 8: Percent of respondents in each category for COVID-19 awareness.

Level N Percent

Low 16 6.3

Moderate 47 18.5

High 191 75.2

Total 254 100

Table 9: The mean score for each question of the COVID-19 awareness section.

N Minimum Maximum Mean Std. Deviation

COVID-19 belongs to: 254 0 1 0.86 0.349

COVID-19 was first reported in : 254 0 1 1 0.063

COVID-19 most common symptom is: 254 0 1 0.96 0.204

The risk factors of COVID-19 may include: 254 0 1 0.61 0.488

COVID-19 prevention way may include: 254 0 1 0.91 0.282

The most common used tool for COVID-19 diagnosis is: 254 0 1 0.83 0.376

Table 10: Percent of respondents in each category for Radiation awareness.

Level N Percent

Low 65 25.6

Moderate 81 31.9

High 108 42.5

Total 254 100

Table 11: The mean score for each question of the Radiation awareness section.

N Minimum Maximum Mean Std. Deviation

Do you think Ionizing radiation exposure can induce cancer? 254 0 1 0.81 0.392

Do you think X-ray is a harmful form of radiation 254 0 1 0.77 0.423

Do you think Ultrasound is a safe form of radiation 254 0 1 0.85 0.353

Do you think MRI is a harmful form of radiation 254 0 1 0.63 0.485

Table 12: Mean scores for received radiation awareness information.

Have you received information about 
radiation safety? N Mean Std. Deviation P value

Radiation score No 70 0.6 0.31103 0

Yes 184 0.8274 0.20189
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Prediction factors 

Using the linear regression as a prediction test, radiation score 
section can be significantly predicted by the job title and the received 
radiation awareness factors (p<0.05). On the other hand, COVID19 
score section can be significantly predicted by the study level and 
the address factors (p<0.05). The data are summarized in Table 13. 

Discussion

The purpose of this research was to assess the awareness level 
of COVID-19 and radiation safety among healthcare professionals. 
As they work in healthcare facilities, it is possible that they can 
be exposed to both risks. Therefore, they should be aware and 
knowledgeable about COVID-19 and radiation hazards to protect 
themselves and the patients.

The sector type of the job did not impact the awareness level 
between public and non-public hospitals which reflects the consistent 
guidelines in the hospitals across the UAE.

Regarding the academic degrees, the doctorate degree holders 
scored higher than the other degrees. This is concurrent with similar 
study findings indicated health professionals with a degree level of 
education were two times more likely to be aware than that of a 
diploma level [5]. 

According to our findings, the number of the physicians (30%) 
was higher than other professions which is similar to another study’s 
findings among HP reported that the most (65%) of the participants 
were physicians [19]. 

For COVID-19 awareness, the pharmacists achieved the highest 
level. This is consistent with the important role of the pharmacists 
in supporting the local health emergency preparedness and response 
management [20]. 

On the other hand, the highest knowledge of radiation safety was 
scored for the radiology staff. This is because of their work experience 
that requires them to know about radiation safety. Dentists showed a 
high radiation awareness as well. As they prescribe the examinations, 
they should have sufficient knowledge about radiation to justify the 
benefits of the dental x-ray images over the potentials risks and to 
explain the possible radiation effects to the patients [21]. 

In general, the majority of the HP (42%) scored in the high 
awareness level category (more than 76%). In contrast, a Turkish 

study found that most of physicians, nurses and technicians have 
insufficient knowledge in relation to radiation and health risks [17].

Regarding individual imaging modality safety questions, the 
results showed that the highest knowledge score (85%) was for the 
question related to Ultrasound (US) being a safe imaging modality. 
This is can be related to the fact the US is used most frequently as 
a safe imaging technique for the pregnancy tests [22]. However, the 
least scored (63%) question was about MRI being a harmful type 
of radiation. This reflects that some of the participants thinks of the 
MRI as the x-ray imaging (ionizing radiation).

Overall, we found that the majority of the participants scored in 
the high category awareness level for both domains (COVID-19 and 
Radiation safety). This indicates that most of the participants have 
received awareness information. 

To our knowledge, this is the first study of its kind to evaluate 
both COVID-19 and radiation awareness among HP in the same 
survey. This can provide a baseline for future related studies. 
However, a larger sample size was expected to be included but due to 
the current pandemic, it was difficult to contact the staff in person 
to reach out more participants. Nevertheless, the current study 
provided an insight into the current level of awareness among HP 
and the knowledge gaps that require further attention.

Conclusions

In this study, the overall knowledge and awareness level of the 
participants regarding the COVID-19 and radiation safety was 
acceptable. However, lack of knowledge in some imaging areas 
such as MRI and the variation in the awareness level among HP 
were observed. This require further continuing medical education 
and training programs in radiation safety to improve the overall 
performance and awareness among the HP. 
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Table 13: Prediction factors for COVID-19 and Radiation awareness scores.

Dependent factor: COVID-19 score Dependent factor: Radiation score

Factor P value Factor P value

Gender 0.065 Gender 0.395

Age 0.219 Age 0.512

Study level 0.577 Study level 0.004

Job title 0.041 Job title 0.863

Work experience (years) 0.374 Work experience (years) 0.38

Sector type 0.291 Sector type 0.463

Address 0.282 Address 0.021

Have you received information about radiation safety? 0 Have you received information about COVID19 
safety procedures? 0.175
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