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INTRODUCTION

Radiation has always been present in our environment; 

however, mankind was not directly aware of its existence 
until the end of the 19th century, when flurries of scientific 
discoveries were made.1 
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ABSTRACT

Objective: The aim of this study was to assess the awareness, concern 
and practice on hazards of ionizing radiation and radiation protection 
among radiographers and technologists of Pokhara, Nepal and to 
evaluate the knowledge of radiation and its protection among them.

Materials and Methods: A validated questionnaire was used to 
collect data from radiographers and Technologists. The survey 
included multiple choice questions (MCQs) related to demographic 
characteristics (age, gender), academic qualification, and knowledge of 
radiation and radiation protection. Obtained data were analyzed using 
Statistical Package for Social Science (SPSS) version 25 software and 
shown in frequency, percentages.

Results: Among 103 participants, only 73.8% were NHPC registered 
and 46.7% had attended classes/seminar on the topic of radiation 
protection. Only 8.7% used dosimeters to measure the radiation 
dose. Among participants, 77.7% knew that annual whole-body dose 
for a radiation worker is 20 mSv and 87.4% knew that there should 
be distance of more than six feet from the X-ray tube while taking 
X-ray in the case of non-barrier protection. This study shows that the 
knowledge and the perceptions regarding radiation and its protection 
among the radiographers/technologist is just satisfactory and needs to 
be improved.

Conclusion: Overall awareness and knowledge of radiation protection 
and radiological procedures of radiologic technologist were satisfactory. 
However, there were some question that they needed mandatory 
training and knowledge. Therefore, we recommend that further 
workshops, seminars, symposium, training courses and Continuing 
Medical Education (CME) programs are recommended on a regular 
basis in collaboration with ISSRT and other national and international 
organizations to raise the level of radiation awareness.
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The use of radiation has become an inevitable part of 
human life.2 They receive 19.7% (0.6mSv) of radiation 
from medial usage. Radiation technology not only 
facilitates medial management, but also causes severe 
adverse effects.3 Although all medical interventions have 
potential benefits, but it’s potential risks should not be 
ignored.

Ionizing radiation in medical imaging is one of the 
powerful diagnostic tools in medicine.4 In addition, it 
has been identified that radiography personnel often do 
not have sufficient knowledge about the risks posed by 
x-ray exposure and the measures that should be taken 
to mitigate those risks. The knowledge and practice of 
radiology professionals regarding harmful biological 
effects of ionizing radiation and radiation safety must be 
addressed.

Multiple international organizations have set standard 
guideline, and tasks to minimize the radiation and its 
hazards. Since the discovery of x-rays by Roentgen, its 
knowledge and safe operation has been drawing attention. 
Many radiology professionals still ignore as x-rays do not 
cause immediate severe adverse effects.5 

Till date there are handful of studies done in context 
of Nepal regarding radiation exposure knowledge and 
its risk. The main goal behind this survey-based study 
was to obtain a better understating of current status of 
knowledge and awareness of radiation protection, the 
need for safe practices among radiology professionals and 
to compare the data with international literatures.

METHODS

A questionnaire survey was performed to provide a 
snapshot of knowledge and awareness of radiation 
dose and risks associated with medical imaging among 
radiology professionals’ radiographers/technologists. 

The survey included questions regarding demographic 
characteristics (Age, gender), academic qualification and 
whether council registered or non- registered practice. 
Nineteen multiple choice questions were developed 
according to most recent up to date references. Questions 
were regarding general knowledge in relation to radiation, 
radiation protection, safety, health risks, dose imparted in 
radiological examination. 

The study was conducted for the period of three months 

from September to November 2018 at various hospitals 
and diagnostic centers in Pokhara, Nepal. Participants 
were handed out the hard copy survey by the author 
himself and are requested to complete within 20 minutes 
after giving informed consent to participate in survey. 
They handed the completed survey and they were not 
allowed to discuss and ask any thing regarding the content 
of the form. Each correct answer was given 1 score and for 
negative answers, there was no negative markings. 

Specific data collection tools were used to get required 
information. The study was a descriptive cross-sectional 
study to get maximum output in short time. Descriptive 
statistics was used to analyze data. Average score, 
standard deviation and percentages were calculated. 
Percentages were calculated for individual questions 
and different categories of questions using SPSS v25 and 
Microsoft Excel 2013.

Informed consent was taken from each participant and an 
approval was obtained from ethical committee of Gandaki 
Medical College Teaching Hospital and Research Centre, 
Pokhara, Nepal.

RESULTS 

Of total 103 participants, 55/103 (53.4%) were males 
and 48/103 (46.6%) were females with age ranging 
from 18 to 49 years, mean age of 33.5 years. They had 
undergone some related trainings, CTEVT diploma course, 
Bachelor’s degree and Master’s degree in the Medical 
Imaging Technology. Among 103 participants seven 
(6.8%) had related trainings, 88 (85.4%) were CTEVT 
diploma holders, five (4.9%) had bachelor’s degree and 
three (2.9%) had master’s degree. Study shows that only 
76/103 (73.8%) had NHPC (Nepal Health Professional 
Council) registration and 27/103 (26.2%) had no NHPC 
registration. All the 103 participants were working in the 
different modalities, x-ray technicians/technologists were 
83 (80.6%), 13 (12.6%) were working as CT technicians/
technologists, one (1%) as MRI technologist and six 
(5.8%) were working in the specific modalities like OPG, 
mammography, radio therapy etc. The demographic 
characteristics of participants are illustrated in the Table 
1. 
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Table 1: The demographic characteristics of participants 
(n=103)

Particulars Frequency Percentage

Gender

Males 55 53.4%

Females 48 46.6%

Age in years 

18-29 92 89.3%

30-39 6 5.8%

40-49 5 4.9%

50-59 0 0%

60+ 0 0%

Academic Qualification 

Related trainings 7 6.8%

CTEVT diploma 88 85.4%

Bachelor’s degree 5 4.9%

Master’s degree 3 2.95

NHPC registration 

Yes 76 73.8%

No 27 26.2%

When 103 participants were made to choose their current 
knowledge regarding X-ray radiation and its effect on 
humans on a scale from 1 to 6, 3/103 (2.9%) marked 1, 
22/103 (21.4%) marked 2, 58/103 (56.3%) marked 3, 
11/103 (10.7%) marked 4, 6/103 (5.8%) marked 5, 3/103 
(2.9%) marked 6. The score 1 was referred as inadequate 
whereas 6 was referred as very good. When they were 
asked whether they think that they have the need to know 
more about X-ray radiation effects 82/103 (79.6%) said 
yes, 4/103 (3.9%) said no and 17/103 (16.5%) said may 
be.

Among 103 participants, 13/103 (12.6%) marked that 
they were exposed to radiation several times a day, 55/103 
(53.4%) marked several times a week, 34/103 (33.0%) 
marked several times a month and 1/103 (1.0%) marked 
he/she was never exposed to the radiation.

Among 103 participants, 46/103 (44.7%) participants 
had attended classes/seminar on the topic of radiation 

protection. All 103/103 (100%) knew the options 
to reduce radiation expose to the patient, i.e. time of 
exposure, distance from the source and shielding, and 
94/103 (91.3%) of participants knew about ALARA, 
however only 9/103 (8.7%) didn’t have knowledge about 
it. Maximum number of participants, 101/103 (98.1%) 
gave the correct answer that maximum radiation occurs 
from CT but not from USG, MRI and X-ray.

Unfortunately, only 9/103 (8.7%) had used dosimeter 
to measure the radiation dose while 94/103 (91.3%) 
had not used it to measure the radiation dose. However 
80/103(77%) knew the annual whole-body dose for 
radiation for worker was 20 mSv.

Among 103 participants 94/103 (91.3%) make their 
patient wear lead apron if needed during examination 
while 9/103 (8.8%) do not make their patient wear lead 
apron if need during examination. Only 90/103 (87.4%) 
of the participants chose the correct distance which is >6 
feet from the X-ray tube that an operator should stand 
during exposure in the case of non-barrier protection. 

Among 103 participants 94/103 (91.3%) do X-ray/CT 
during pregnancy but in the case of emergency using 
radiation protection principles while 8/103 (7.8%) said 
they don’t perform X-ray/CT during emergency, also 
1/103 would perform it.

For the question how often their equipment was 
calibrated, 14/103 (13.6%) marked periodically, 44/103 
(42.7%) marked in the case of necessity, 39/103 (37.9%) 
marked that they do not have idea about it and 6/103 
(5.8%) marked that never.

The opinions, perceptions and correct answers varied 
among the participants. The question numbers 10, 11, 12, 
14, 16, 19 were designed to test the knowledge and had 
to be correctly answered. The response to those questions 
are shown in the Table 2. 

Table 2: The response to question numbers 10, 11, 12, 14, 
16, 19

Q no. Questions
Frequency 
of correct 

answer

Percent-
age

10

Which of the follow-
ing options are used 
to reduce radiation 

exposure to patient?

103 100%

11 What do you mean by 
ALARA? 94 91.3%
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12
Maximum radiation 
exposure may occur 

in:
101 98.1%

14
What is the annual 

whole body dose for 
aradiation worker?

80 77.7%

16

At what distance from x-ray tube 
operator should stand during ex-
posure in the case of Non barrier 

protection?

90 87.4%

19 Which of the modality uses non 
ionizing radiation? 96 93.2%

The mean score in the percentage of the six 
questions was 80.6% among the whole participants. 
This indicate good level of knowledge among the 
radiographers/technologists and future radiography 
professionals.   

DISCUSSION 

Radiology examinations have an essential role in 
diagnosis. Radiation has been demonstrated to have 
adverse biological effects that vary by the duration 
of exposure and dose6,which has shown an increased 
occurrence of cancer, shortening of longevity, birth 
defects, and cataracts7.The main principles for radiation 
protection are time, distance, and shielding8,which 
should be carefully controlled. In order to use reduce 
these adverse effects, adequate awareness of possible 
risks of x-rays, safety precautions and issues relating 
dose optimization are essential to protect patient and 
oneself from unnecessary x-ray exposure. It is the prime 
responsibility of a radiographer to provide radiation 
safety to the patient undergoing different types of 
radiological procedures and processes.9 Occupational 
radiation protection is necessity whenever radiation is 
used in the practice of medicine. 

According to this research participants holding different 
degrees like M.Sc., B.Sc. and Diploma have been working 
in radiology field. Few participants were found to have 
only related trainings and without NHPC registration. 
Knowledge level of the participants holding Master’s and 
Bachelor’s level was higher than others. As similar to 
the research conducted by Shah Abdul Saeed et al,10 this 
study also concludes that Educational background and 
duration of experience in the medical radiation science 
profession affects the awareness levels. 

Bhatt CR et al11shows that majority of the facilities 
performing high dose procedures, like catheterization, 
angiography and intestinal barium procedures did not 

offer personal dosimetry for the involved personnel. 
Similarly, our study shows that only 8.7% radiographers/ 
radio technologist use dosimeter for such procedures. 
There are a handful number of personnel being monitored 
with personal dosimetry. There are no regulatory dose 
limits for occupationally exposed staff. Thus, there is an 
urgent need to establish a national radiation protection 
authority to regulate the use of radiation in Nepal. 

The study shows that 44.7% of the participants have 
attended classes/seminars on the topic of radiation 
protection. A similar study by Paolicchi F etal12 showed 
only 12.1% participants attended radiation protection 
courses on a regular basis. Despite 90% of radiographers 
stating to have sufficient awareness of radiation protection 
issues, most of them underestimated the radiation dose of 
almost all radiological procedures which shows similarity 
to our study. It also concludes a similar conclusion to our 
study that there is a substantial need for radiographers 
to improve their awareness of radiation protection 
issues and their knowledge of radiological procedures. 
Specific actions such as regular training courses for both 
undergraduate and postgraduate students as well as for 
working radiographers must be considered in order to 
assure patient safety during radiological examinations. 
Also, the research done by faculty member of Brigand 
University of Medical Sciences in Iran,13 gives a conclusion 
similar to our study that the content relevant to radiation 
and radioactive hazards in medical curriculum should be 
revised, including quantitative and qualitative aspects 
of the subject. A reasonable step to more effective 
education regarding radiation and relevant issues is 
to integrate safety practices in clinical courses as the 
knowledge regarding radiation and its protection among 
radiographers and radio technologist is just satisfactory. 

In this research we have seen that protection equipment’s 
are either unavailable or they are not being used due 
to negligence. Research conducted by Jafar Fatahiet 
al14 concludes that the present study confirms the 
need to highlight protection and safety principles in 
the departments of Radiology to ensure the safety of 
radiographers and patients. In this regard, supplying 
protection equipment and holding courses on radiation 
protection are useful. Hence supply of the protection 
equipment and courses on radiation protection is must in 
the Pokhara, Nepal too. 

There are professional organizations namely Nepal 
Radiological Society (NRS), Nepal Radiologist’s 
Association (NRA) and Nepalese Association of Medical 
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Physicist (NAMP). NRS, affiliated with ISRRT was 
established in 1990 AD. It represents radiologist, radiologic 
technologist, radiation therapist, medical physicist and 
radiographers. Though NRS conducts annual conferences, 
workshops and seminars, these are insufficient to 
disseminate the knowledge to wider audience all across 
the country. Therefore, further workshops, seminars, 
symposium, training courses and Continuing Medical 
Education (CME) programs are recommended on a regular 
basis in collaboration with ISSRT and other national and 
international organizations to raise the level of radiation 
awareness. In Nepal, radiographers are registered under 
Nepal Health Professional Council (NHPC), established in 
1997 AD. It is also a prime task of these councils to educate 
all the technical professionals and doctors properly. They 
should act in the front for the systemic and continuous 
delivery of educational training programs. 

CONCLUSION 

According to this study, perception of radiation exposure 
and risk among radiographers/radio technologist in 
Pokhara, Nepalis just satisfactory. So, I could suggest that 
further workshops, seminars, symposium, training courses 
and continuing medical education (CME) programs are 
recommended on a regular basis in collaboration with 
ISSRT and other national and international organizations 
to raise the level of radiation awareness. Also, the theories 
under the curriculum are to be up to date and are to be 
revised periodically and should be practiced during 
the occupation as per theory taught in the concerned 
curriculum and trainings/seminars. 

Limitations and recommendations 

The sample size was small for the generalization to the 
whole country/region. The time limitation may have 
affected the answers and the opinion of the participants. It 
is highly recommended that further more similar studies 
be carried out with larger sample size for more accuracy 
and take necessary steps to raise the level of radiation 
awareness. 
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