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Abstract

Introduction

This study was conducted to evaluate the radiographers’ awareness of radiation protection principles in the
radiology centers of the hospitals of Bandar Abbas, Iran.

Materials and Methods

This analytical cross-sectional study was conducted on 50 radiographers of three hospitals affiliated with
Hormozgan University of Medical Sciences in 2015. The data were collected using a two-part questionnaire.
The first part was related to the demographic information of the radiographers (i.e. age, gender, work
experience, workplace, and passing related training courses). The second part consisted of questions related
to the radiographers’ awareness in three fields of radiology physics, radiation protection, and hazards of
radiation.

Results

According to the results of the present study, the mean total scores of the radiographers’ awareness about the
radiology physics, radiation protection, and hazards of radiation was 18.41+1.14 out of 22. However, the
radiographers’ awareness of the three investigated fields had no statistically significant relationships with the
work experience (P=0.244) and gender (P=0.386). However, there was a significant relationship between the
radiographers’ awareness about the radiation protection and their education level (P=0.034). Moreover, a
significant association was found between the radiographers’ awareness and their workplace (P=0.009).
Additionally, the participation in the radiation training courses was significantly correlated with the
radiographers’ awareness regarding the radiation hazards (P=0.022).

Conclusion

According to the findings of the present study, the awareness level of the radiographers about the radiation
protection principles was relatively good. However, it seems that the education level of the staff should be
enhanced through holding regular short-term radiation training courses.
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1. Introduction

Human beings constantly irradiate to natural
cosmic radiation and radioactive substances
existing in the Earth [1]. In addition to the
natural resources, they expose to the industrial,
medical, and other sources radiations. Among all
the industrial sources, the diagnostic X-ray
devices deliver the highest amount of radiation
dose to the medical staff. These devices have the
first rank among the artificial sources of
radiation, which endanger the human life due to
their dangerous radiations [2].

Radiography is a main diagnostic method in
medical sciences, which must be performed
under particular conditions. Although radiology
is useful in diagnosing diseases, it acts as a
source with potential hazards in terms of
radiation protection. Exposing to excessive
ionizing radiation may cause adverse effects on
the body, and its effects may even appear in the
subsequent generations [3]. Therefore, the
radiation protection is one of the most important
concerns of the radiographers since most of them
leave their jobs because of the complications,
which may occur due to ionization radiation [4].

In a study, Paolicchi et al. showed that the
knowledge level of young radiographers (with
less than 3 years of experience) about the
radiation protection was higher than the more
experienced ones [5]. In another study, Alhasan
et al. concluded that there was no significant
difference in the awareness level of the
radiographers working at various hospitals
except for the awareness of radiation dose.

Furthermore, they showed that training courses
and experience do not correlate significantly
with the total score or the score of specific
sections such as general radiation protection,
radiation dose estimation, and radiation induced
cancer risk [6].

This study aimed to evaluate the awareness of
the radiographers working at radiology centers
regarding the radiation protection principles at
the hospitals in Bandar Abbas, Iran. We hope
that our findings lead to the promotion of the
radiographers’ safety level in the radiology
centers.

Erfaneh Kargar, et al.

2. Materials and Methods

This analytical cross-sectional study was
conducted on 50 radiographers of three
hospitals (i.e., Shahid Mohammadi, Shariati,
and Childcare hospitals) affiliated with
Hormozgan University of Medical Sciences in
2015. The data were collected using a two-part
questionnaire. The first part was related to the
demographic information of the radiographers
(i.e. age, gender, work experience, shift work,
workplace, and passing retraining courses).
The second part of this questionnaire entailed
questions related to the radiographers’
awareness of three fields including radiology
physics (such as inverse distance law, various
types of ionizing radiations, etc.), radiation
protection (such as As Low As Reasonably
Achievable Principle, the most effective way
to reduce exposure, wearing lead apron during
working hours, etc.), and hazards of radiation
(such as fetal sensitivity to radiation, side
effects of radiation, sensitivity to radiation in
different age periods, etc.).

The validity of this instrument was confirmed
by two medical physicists. In addition, the
reliability of this tool was evaluated as internal
consistency  using  Cronbach’s  alpha
coefficient, which rendered an acceptable
internal reliability (a=0.742). The data
analysis was performed using the SPSS
version 11.5.

3. Results

Out of the 50 radiographers, 44 (88%) subjects
continued participating in the study and filled out
the questionnaire. According to the results of the
study, 30 subjects (68%) were female. Table 1
demonstrates the maximum, minimum, mean,
and standard deviation (SD) of the scores related
to the radiographers’ awareness of radiation
physics, radiation hazards, and radiation
protection. As indicated in this table, the mean
total scores of the radiographers’ awareness in
the preceding fields was 18.41+1.14 out of 22.
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Table 1. Maximum, mean, minimum, and SD score of the radiographers’ awareness about radiation physics, radiation hazards
and radiation protection

Radiographers’ awareness  Mean SD Min Max  Score range
Radiation physics 5.8 0.4 5 6 0-7
Radiation hazards 5.77 0.73 3 7 0-7
Radiation protection 6.65 0.77 5 8 0-8

Total score 18.41 1.16 16 21 0-22

Table 2. Radiographers’ awareness about radiation physics, radiation hazards and radiation protection in Bandar Abbas
hospitals in terms of work experience

Work experience

Radiographers’ awareness 110 yrs. 11-20 yrs. 21-30 yrs. p-value
Mean SD Mean SD Mean SD

Radiation physics 5.8 0.4 58 04 5.7 0.5 0.949

Radiation protection 6.63 0.77 6.67 1 6.71 0.49 0.831

Radiation hazards 561 0.84 6.14 0.38 6 0 0.119

Total score 182 1.28 18.86 0.90 18.6 0.89 0.244

Table 3. Radiographers’ awareness about radiation physics, radiation hazards and anti-radiation protection in Bandar Abbas
hospitals in terms of gender

gender
Radiographers’ awareness male female p-value
Mean SD Mean SD
Radiation physics 5.8 04 5.8 04 0.46
Anti-radiation protection 6.57 0.76 6.69 0.79 0.644
Radiation hazards 5.56 0.53 5.85 0.78 0.197
Total score 18 1.32 18.57 1.08 0.386

Table 4. Radiographers’ awareness about radiation physics, radiation hazards and radiation protection in Bandar Abbas
hospitals in terms of academic degree

Education
Radiographers’ awareness Associate degree B.Sc. M.Sc. p-value
Mean SD Mean  SD Mean SD
Radiation physics 5.7 05 5.8 04 6 0 0.394
radiation protection 6.47 0.77 6.68 0.67 8 0 0.034
Radiation hazards 5.93 0.46 5.61 0.85 6 141 0.487
Total score 1829 1.07 1831 114 20 141 0.217

Table 5. Radiographers’ awareness about radiation physics, radiation hazards and anti-radiation protection in Bandar Abbas
hospitals in terms of workplace

Hospitals

Radiographers’ awareness Shahid Shariati Childcare p-value

Mohammadi

Mean SD Mean SD Mean SD
Radiation physics 5.6 0.5 6 0 6 0 0.028
Radiation protection 6.52 0.92 7 0 6.75 0.46 0.238
Radiation hazards 55 0.83 6 0 6.25 0.46 0.014
Total score 1788 1.36 19 0 19 0.53 0.009
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The work experience of the radiographers
ranged from 1-30 years. Table 2 illustrates the
relationships between the radiographers’ work
experience and their awareness about radiation
physics, radiation hazards, and radiation
protection. The Kruskal-Wallis test showed no
statistically significant relationship between the
radiographers’ work experience and their
awareness in these three fields (P=0.244).

Table 3 demonstrates the relationships between
the radiographers’ gender and their awareness
about the radiation physics, radiation hazards,
and radiation protection. The Mann-Whitney U
test demonstrated no relationship between the
radiographers’ gender and their awareness in the
preceding fields (P=0.386).

Table 4 presents the relationships between the
radiographers’ academic degree and their
awareness about the radiation physics, radiation
hazards, and radiation protection. The Kruskal-
Wallis test was used to evaluate the difference
between the radiographers’ academic degree and
their awareness in the three investigated fields.
There was a positive correlation between the
radiographers’ academic degree and their
awareness of the radiation protection (P=0.034).
However, there was no significant relationship
between the radiographers’ academic degree and
their awareness of the radiation physics
(P=0.394) and radiation hazards (P=0.487).
Table 5 displays the relationships between the
radiographers’ workplace and their awareness
about the radiation physics, radiation hazards,
and radiation protection. The Kruskal-Wallis test
revealed a significant association between the
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workplace of the radiographers and their
awareness about radiation physics (P=0.028).
Furthermore, there were significant differences
between the awareness of the radiographers
working at Shahid Mohammadi and Shariati
hospitals (P=0.043) and those working at Shahid
Mohammadi and Childcare hospitals (P=0.033).
In addition, the results demonstrated that there
was a significant relationship between the
workplace of the radiographers and their
awareness about the radiation hazards
(P=0.014). Accordingly, Shahid Mohammadi
and Childcare hospitals were found to have the
maximum difference in this regard (P=0.006).
However, no significant relationship was
observed between the workplace of the
radiographers and their awareness about the
radiation protection (P=0.238).

Table 6 shows the relationship between the
radiographers’ participation in the radiation
training courses and their awareness about the
radiation physics, radiation hazards, and
radiation protection. Out of the studied
participants, 84% of the subjects participated in
the training programs about radiation. The
Mann-Whitney U test showed that there was a
significant relationship between the radiation
training course and the radiographers’ awareness
about radiation hazards (P=0.022). However, no
significant relationship was observed between

the radiation training course and the
radiographers’ awareness about radiation
physics (P=0.109) and radiation protection
(P=0.835).

Table 6. Radiographers’ awareness about radiation physics, radiation protection and radiation hazards in Bandar Abbas
hospital in terms of participation in radiation instructional course

Participation in radiation instructional course

Radiographers’ awareness Yes No p-value
Mean SD Mean SD
Radiation physics 5.7 0.5 6 0 0.109
Radiation protection 6.65 0.73 6.67 1.03 0.835
Radiation hazards 5.86 0.74 5.32 0.52 0.022
Total score 18.52 1.12 17.8 1.30 0.206
4. Discussion principles working in the radiology centers of

This study investigated the radiographers’
awareness of the radiation protection
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the hospitals in Bandar Abbas. The radiation
protection principles were investigated in three
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fields including radiology physics, radiation
protection, and hazards of radiation. In
addition, we investigated the relationships
between the radiographers’ awareness of the
three fields and such factors as gender, work
experience, academic degree, workplace, and
participation in radiation training courses.
Since the radiographers are directly
responsible for performing the radiology tests,
they have a vital role in applying the safety
plans [7]. In radiography, there is a wide range
of factors, which are controlled by the
radiographers. These factors can minimize the
dose delivered to the patient while still
maintaining the imaging quality [8-11]. In
addition, the awareness of the radiology device
structure (i.e., machine power and heat
capacity of the tube) and radiography artifacts
(i.e., unsharpness, magnification, and noise)
can improve the correct usage of the device
and reduce its excessive workload [12].

Since the total awareness score of the
radiographers about the radiation protection
principles was relatively good, it seems that
the radiographers’ occupational skills about
their specialized courses were rather desirable.
In a study conducted by Amirzade, it was
shown that the staff’s awareness about the
personal protective equipment such as using
lead gloves and apron was at a moderate level.
Therefore, they concluded that it is necessary
for the staff to pass short-term courses to
acquire excellent level of awareness [3].
According to the findings of the present study,
no relationship was found between the work
experience of the radiographers and their
awareness level. This might be due to the fact
that this study was conducted in three hospitals
that provide educational services to the
students in addition to delivering treatment and
diagnostic  services. As a result, the
communication between the radiographers and
the students may have facilitated the
radiographers with a review of their trainings
about the radiation protection principles. In a
study carried out by Fattahi et al., a significant
negative correlation was observed between the
work experience and total awareness score.

This discrepancy between the findings of the
mentioned study and those of our study can be
due to the radiographers’ being away from
academic education, lack of persistent studies,
as well as the unavailability of sufficient
education facilities for the radiographers in the
aforementioned study [13].

In addition, the findings showed that there was
a relationship between the radiographers’
academic degree and their awareness of the
radiation protection, i.e., the total awareness
scores increased by higher academic degree. In
other words, the radiographers with higher
academic degrees had less radiation exposure
than those with lower degrees due to better
recognition of the radiation protection rules.
Therefore, it seems that continuing education
is essential for the radiographers. Similarly,
Saberi et al. reported a significant correlation
between the education levels of staff and the
repeat rate of the radiographic films, i.e., this
rate reduced by increasing the radiographers’
awareness level [14].

According to the results presented in Table 5,
the radiographers working at Shahid
Mohammadi Hospital had lower awareness
about the radiation protection and radiation
hazards, compared to those working at other
hospitals. Shahid Mohammadi Hospital is a
general hospital, which presents lots of
services to the patients among all the hospitals
of Bandar Abbas. Therefore, high workload in
this hospital could be a reason for the obtained
results. In other words, the radiographers in
this hospital have little time for implementing
every x-ray examination, compared to those
working in the other two hospitals.

Moreover, the findings revealed that the
participation of the radiographers in the
workshops related to radiation was positively
correlated with their awareness about the
radiation hazards. These workshops may
provide new information about the hazards of
ionizing radiation and the experiences of other
hospital staff in addition to presenting
scientific and applicable principles about the
radiation protection.
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5. Conclusion

It is notable that the evaluation of the staff’s
awareness about the radiation protection
principles in the radiology centers is essential.
The findings of the current study demonstrated
that the awareness level of the radiographers
about the radiation protection principles is
relatively good. Nevertheless, performing
periodic medical examination and
safeguarding of the staff against the hazards of
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the radiation are important factors that should
not be neglected. However, it seems that the
education level of the staff should be enhanced
through holding regular short-term radiation
training courses.
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