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ABSTRACT

Background: Although ionizing radiation is very important in diagnostic and
treatment of many diseases, the hazards of this radiation are considerable and irrefut-
able. One of the main stages in radiation protection is knowledge about radiation dose
in radiological investigation. The aim of this study was to determine the physicians’
knowledge in radiological examinations.

Material and Methods: The data collected by questionnaire were designed
and the most commonly requested radiological investigations were listed. The ques-
tionnaire was distributed among 106 consultant physicians. The survey was conducted
on the awareness about the radiation dose and risks among health professionals in Iran.

Results: The results indicated that the majority of physicians did not know about
ionizing radiation and evaluation of absorbed dose in patients. Many of these phy-
sicians were not aware of radiations risks and the most important aspects of radia-
tion protection; although, they have passed some courses in radiobiology and medical

physics.
Conclusion: Since radiological examinations play an indispensable role in medi-

cine, knowledge about radiation doses and hazards is very important. Generally, this
study showed that knowledge of radiation doses is inadequate among physicians.
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Introduction

he fact that ionizing radiation can cause biological damage has

been known for years. The average dose received by the public

is 2.5 mSv per year;15 percent of which is related to medical
exposures [1, 2]. Although radiological imaging in medical diagnosis in
hospitals plays an important role and benefits millions of people, pro-
motion of awareness about the dangers of ionizing radiation is impor-
tant [3, 4]. The most important effects of radiation on the health are
deterministic effects which occur in high doses and stochastic effects
at low doses of radiation [5, 6]. Recently, concerns about the awareness
of physicians about the radiation dose during diagnostic radiological
procedures are increasing [1, 7]. Therefore, it is essential that doctors
and radiographers pay special attention to the patient’s dose in differ-
ent imaging procedures. A study showed that awareness about the ra-
diation dose among radiologists is insufficient and among non-radiol-
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ogists it is dramatically poor [4]. In general,
various evaluations indicate low to moderate
levels of knowledge of physicians in relation
to radiation doses and health risks [8-12]. In
this study, a survey about the radiation protec-
tion in hospitals in Iran was done to assess the
knowledge of doctors (interns, MDs, assistant
juniors, assistant seniors and medical special-
ists) about x-rays taken routinely in hospitals,
and the physicians’ knowledge about radiation
dose received by patients during prescribed di-
agnostic radiography.

Material and Methods

106 MDs, interns, junior and senior assis-
tants and medical specialists participated in
this study; all of them were randomly select-
ed (Figure 1). For this study, a questionnaire
was designed to make a list of questions. In
the questionnaire, knowledge about radiation
protection and effective dose of radiation in
patients was evaluated based on the number of
routine diagnostic radiographies. A section of
the questionnaire consisted of multiple-choice
and in another part, the estimated radiation
dose was compared to the dose of chest X-ray
for 11 routine diagnostic radiographies.

Results

In this study, 106 out of 150 questionnaires
sent out were returned. According to the re-
sults (Table 1), 25.5% of the physicians indi-
cated that they had never asked patients about
their previous radiographies and 22.6% of
them responded they always did so. The pur-
pose of the question about the previous X-ray
investigations in 48% of respondents was re-
ported clinical needs and only 7% for dangers
of radiation. Despite the fact that the patients
did not receive a specific dose, the majority
of them (93%) declared a certain amount of
dose received by patients in a year. They were
not aware of the principle of ALARA due not
to passing radiation protection courses. For
evaluating the dose received by the patients,
we used the effective dose and its measure-
ment unit, Sievert (Sv). Only 37% of the re-
spondents responded correctly. In response to
the accidental effects of radiation, the major-
ity of respondents (70.8%) expressed carcino-
genic and genetic effects. About 80% of the
doctors stated that insufficient education about
the biological effects of radiation during med-
ical education had led to the increase in the
demands of radiography and CT-scans. 35.8%
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Figure 1: Number of Physician’s Consulted in this Study (Percentage)
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Table 1: Percentage of doctor’s estimations about received effective dose by patients in com-
monly requested radiological examinations proportional to the effective dose delivered in a

routine radiography of chest x-ray.

Percentage of Physician’s Estimation (%)

Radiological Examinations Missing Data
Underestimate Correct Estimate Overestimate
Hand 0 434 52.8 3.8
Abdomen(KUB) 87.3 57 0 38
Lumbosacral(LAT) 96.2 0 0 3.8
Barium Enema 94.4 9 0 47
Chest CT 95.2 1 0 38
Brain CT 92.4 2.8 9 38
Skull(PA) 9.4 80.2 6.6 38
Pelvic & Abdomen CT 87.7 2.8 2.8 3.8
Skull(LAT) 104 745 11.2 38
Brain MRI 0 60.4 35.8 38
Cardiac CT Angiography 94.3 1.9 1.9 3.8

of the doctors thought that MRI is exposed
the patients to ionizing radiation. The results
of this study also showed that only 36.4% of
doctors were aware of radiation dose and dose
assessment of patients despite medical physics
and radiobiology courses. More participants
in this study stated that retraining programs
of radiation protection are necessary and the
presence of a radiation safety officer (RSO) in
hospitals and educational centers is essential.

Discussion

Radiological examinations play an important
role in medical diagnostics and have signifi-
cantly increased during the last twenty years.
Reliance on radiological assessments that are
used more than ever and awareness about the
damages and risks are well known and contro-
versial. According to the results of this study,
a small number of doctors had enough knowl-
edge about the risks of radiation to which the
patients are exposed during diagnostic radiol-
ogy procedures. Based on the results of this
study, approximately one third of doctors did
not realize the absence of radiation in MRI;
this is in the same line with the results of dif-
ferent studies indicating physicians’ insuffi-

cient knowledge in this regard [11, 13]. Based
on the data, we can conclude that knowledge
of physicians about routine radiology exami-
nation doses is very poor and inadequate.
Also, inaccurate estimates of radiation dose of
patients can expose them to additional expo-
sure and increase the risks of radiation. Aware-
ness about the dangers of radiation for doctors
during radiology procedures should be con-
stantly considered an important part of medi-
cal education. In general, it can be concluded
that the knowledge of doctors was insufficient,
and educational courses on radiation protec-
tion and radiobiology are necessary to be held.
This way, patients would receive lower doses,
and also the effective dose of the population is
reduced. This has also been indicated in previ-
ous studies [11, 14, 15].
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