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ABSTRACT

Aims: The aim of this survey study was to determine the level of knowledge of 3 and 4 year medical students about radiation
and radiation dose to which patients are exposed.

Methods: This study is a descriptive and cross-sectional study and was conducted using a questionnaire method (Google Form).
The study was conducted between January 2025 and February 2025 among 3™ and 4™ year students of Kirikkale University
Faculty of Medicine. In the data collection form used in the study, 3 questions were related to age, gender, and medical school
year, while the remaining 22 questions were designed to assess the participants’ level of knowledge about radiation and
radiation dose to which patients are exposed during radiologic imaging.

Results: A total of 170 students participated in the survey, 101 of whom were 3™ year medical students and 69 of whom were 4
year medical students. When the responses of all students regarding the presence of radiation in radiologic imaging methods
were examined, the accuracy rates were found to be: ultrasonography 96.5%; X-ray 95.3%; CT 91.2%; MRI 65.9%; mammography
62.9%; and angiography 51.5%. The 3"¢and 4" year students stated that ultrasonography contained 2% and 2.9% radiation, and
magnetic resonance imaging contained 30.7% and 30.4% radiation, respectively. Among the questions asked about the effect
of radiation, the question “Does radiation exposure cause infertility?” was statistically significant between 3™ and 4" year
students (p<0.005). No significant difference was found in other questions. It was found that the correct dose estimation was
significantly less in the responses of the surveyed students to the dose levels to which the patients were exposed in radiological
imaging methods involving ionizing radiation. In addition, a statistically significant difference was found between 3 and 4"
year students in the question of the dose exposure in lower extremity arteriography (p<0.005). No significant difference was
found in other questions.

Conclusion: Our study and similar studies indicate that the level of knowledge of medical faculty students about radiation
and radiation-containing imaging methods is not sufficient. Increasing their level of knowledge on this subject is important
for patients to receive correct and adequate treatment. We think that increasing the number of courses on this subject and
providing reminder trainings after graduation will be beneficial in terms of enhancing physicians’ knowledge.
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INTRODUCTION

Radiation causes adverse biological effects on living
organisms. These harmful biological effects are related to
the amount of radiation and the duration of exposure."?
Today, some of the imaging methods used in the medical
diagnosis and treatment of many diseases contain ionizing
radiation. Radiation exposure in diagnostic radiology
produces stochastic effects. High-dose ionizing radiation

used in treatment has deterministic effects. For certain
dose levels in humans, the effects that may occur from
blood and chromosome damage to sudden death can be
clearly demonstrated, but it is not known what the threshold
radiation dose is that will cause cancer or genetic damage
in humans.® Therefore, it is important to use radiation-
containing examinations consciously in medical applications.
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Studies have reported that physicians’ knowledge about
radiation and radiation safety is inadequate.* Increasing
educations about radiation safety and radiation for medical
school students will make a significant contribution to
reducing radiation exposure.>%’

In this survey study, we aimed to investigate the level of
knowledge of 3* and 4 year medical school students about
radiation and radiation dose to which patients are exposed.

METHODS

This study is a descriptive and cross-sectional study and was
conducted using a survey method. The study was conducted
between January 2025 and February 2025 among 3 and 4"
year students of Kirikkale University Faculty of Medicine.
Participation in the study was voluntary, and data were
collected via Google Form. The study was conducted with
the permission of Kirikkale University Non-interventional
Researches Ethics Committee (Date: 15.01.2025, Decision
No: 2025.01.02). The study was conducted according to the
principles of the Declaration of Helsinki.

The data collection form used in the study consisted of a total
of 25 questions. Twenty-two of these questions were designed
to assess the participants’ level of knowledge about radiation
and radiation dose to which patients are exposed during
radiologic imaging. The other 3 questions were related to age,
gender, and medical school year.

The ionizing radiation doses that patients were exposed to in
commonly used radiological imaging methods were asked
how many chests radiographs they corresponded to (Table 1).
Responses were evaluated according to the UNSCEAR 2000
Report, and answers with a deviation of 20% were considered
correct. In this report, the doses of countries in radiologic
examinations are listed in detail. In the last rows of the tables,
the average of the countries was taken. Since dose equivalents
were not available for the questions in the questionnaire
form for our country, the average values of all countries were
taken.® The data obtained from the study were entered into
the SPSS 25.0 statistical package program, and statistical
analyses were evaluated at the p<0.05 significance level using
chi-square tests with the same program.

Table 1. Dose received by patients when radiological imaging methods are

applied (mSv), dose exposure according to chest radiography

Number of
Imaging method Dose (mSv) corresponding chest
radiographs
Barium stomach radiography 3.7 26
Abdominal radiography 0.55 3.92
Abdominal CT 13.3 95
Lower extremity arteriography 12.4 88

mSv: Millisievert, CT: Computed tomography

RESULTS

A total of 170 students participated in the survey, including
101 3 year medical students and 69 4" year medical students.
58 of the 3 year students were female and 43 were male, and
47 of the 4"-year students were female and 22 were male.

When the responses of all students regarding the presence of
radiation in radiologic imaging methods were examined, the
accuracy rates were found as follows: ultrasonography 96.5%;
X-ray 95.3%; CT 91.2%; MRI 65.9%; mammography 62.9%;
and angiography 51.5% (Table 2). When the distribution of
3" and 4" year students’ responses to the same question was
analyzed, no statistically significant differences were found
between the two years (Table 3).

Table 2. Distribution of all students’ responses to the question about the

presence of radiation in radiologic imaging methods

Radiation presence

Yes None I don't know
Imaging method n % n % n %
X-ray 162 95.3 7 4.1 1 0.6
Ultrasonography 4 24 164 965 2 1.2
Mammography 107 62.9 39 229 24 14.1
Computed tomography 155 91.2 8 5.3 6 3.5
Magnetic resonance 52 306 112 659 6 35
imaging
Angiography 87 55 42 24.7 41 24.1

Table 3. Distribution of responses to the question about the presence of

radiation in radiologic imaging methods

Radiation presence
Idon't
Yes None — P

g;?lglg:lg Year n % n % n %

3 98 97 2 2 1 1
X-ray 172

4 64 928 5 7.2 0 0

3 2 2 97 96 2 2
Ultrasonography 468

4 2 2.9 67 97.1 0 0

3 66 653 21 208 14 139
Mammography .690

4 41 594 18 26.1 10 145
Cuiaiiad 3008 81 7 69 5 5
tomography 4 66 97 2 29 1 14
b 30031 307 65 644 55
nance imaging 4 21 304 47 681 1 14

3 50 495 27 267 24 238
Angiography .755

4 37 536 15 217 17 24.6

p* value shows the results of Chi-squared test

Among the questions asked about the effect of radiation, the
question “Does radiation exposure cause infertility?” was
statistically significant between 3™ and 4' year students. No
significant difference was found in other questions (Table 4).

It was found that the correct dose estimation was significantly
less in the responses of the surveyed students to the dose
levels to which patients were exposed in radiological imaging
methods involving ionizing radiation (Table 5). In addition, a
statistically significant difference was found between 3™ and
4™ year students in the question of dose exposure in lower
extremity arteriography. No significant difference was found
in other questions (Table 5).

DISCUSSION

Although radiation causes various adverse biological effects
in living organisms depending on the dose and exposure
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Table 4. Problems related to the effects of radiation questions and distribution of answers

Year

3
Is radiation harmful to living things?

4

3
Does the effect of radiation depend on the duration of exposure?

4

3
Does the effect of radiation depend on the dose of exposure?

4

3
Does exposure to medical radiation (such as X-rays) cause infertility?

4

3
Is there an annual equivalent dose for officials?

4
Do you have sufficient knowledge about ionizing radiation used in 3
medicine and its hazards? 4
Would you like to have lectures about ionizing radiation used in 3
medicine and the harm of radiation? 4

p* value shows the results of Chi-squared test

Yes None I don't know .

n % n % n % P
100 99 0 0 1 1

.785
68 98.6 0 0 1 1
98 97 2 2 1 1

.892
66 95.7 2 2.9 1 1.4
99 98 0 0 2 2

.796
68 98.2 0 0 1 1
65 64.4 8 7.9 28 27.7

.035
43 62.3 14 20.3 12 17.4
88 87.1 2 2 11 10.9

.073
67 97.1 0 0 2 2.9
41 40.6 30 29.7 30 29.7

.505
32 46.4 22 31.9 15 21.7
78 77.2 13 12.9 10 9.9

920
53 76.8 8 11.6 8 11.6

Less

Imaging method Year n %

3 77 76.2
Barium stomach radiography

4 50 72.5

3 58 57.4
Abdominal radiography

4 34 49.3

3 74 73.3
Abdominal CT

4 41 59.4
. b 3 85 84.2

ower extremity arteriogray
Y grapy 4 45 65.2

CT: Computed tomography, p* value shows the results of Chi-squared test

Correct More P*
n % n %
6.9 17 16.8
.0838
5 72 14 20.3
20 19.8 23 22.8
314
12 17.4 23 333
4 4 23 22.8
.149
3 4.3 25 36.2
5 5 11 10.9
.003
2 2.9 22 BilRY

time, it is indispensable in diagnosis and treatment.»>' In
clinics where medical imaging involving radiation is used,
the ALARA (as low as reasonably achievable) principle has
been adopted, and it is aimed that the patient and healthcare
personnel receive the lowest dose possible."

There is a lack of knowledge about radiological examinations,
the effects of radiation, and radiation protection in society.
As a result of this lack of knowledge, both patients and
healthcare professionals are exposed to excessive radiation
doses, unnecessary tests are performed, and this process
becomes a social health problem."

Physicians should be familiar with imaging techniques
with and without ionizing radiation so that patients are
not exposed to unnecessary radiation and can benefit from
imaging techniques in the most appropriate way. Arslanoglu
et al.’ reported that 4% and 27.4% of physicians and interns
stated that abdominal ultrasonography and abdominal
magnetic resonance imaging methods exposed patients to
radiation at a rate of 4% and 27.4%, respectively. According
to a study by Jacob et al.’}, 10% and 28% of physicians said
that US and MRI contained ionizing radiation, respectively.
Shiralkar et al. reported that 5% of physicians said that
US and 8% of physicians said that MRI contains ionizing
radiation. In our study, similar to the literature, 3 and 4"

year students stated that ultrasonography and magnetic
resonance imaging contained 2% and 2.9% and 30.7% and
30.4% radiation, respectively. There was no statistically
significant difference between 3 and 4 year students.

When the imaging modalities containing radiation
were analyzed, the accuracy rates of the 3 and 4™ year
students were significantly higher. When the answers of
all students were evaluated, the presence of radiation was
correctly answered by 95.3% in X-ray, 91.2% in CT, 62.9% in
mammography, and 51.5% in angiography.

While the answers given to the questions “Does radiation
harm living things?”, “Does the effect of radiation depend
on the duration of exposure?”, “Does the effect of radiation
depend on the dose of exposure?”, and “Is there an annual
equivalent dose for officials?” were correct at a high rate, a
significant decrease was observed in the correct answer rates
given to the question “Does exposure to medical radiation
(such as X-rays) cause infertility?” Again, a statistically
significant difference was found between the 3* and 4" year
answers to this question.

Unnecessary radiological examinations increase radiation
exposure for patients and healthcare professionals. Therefore,
increasing education about radiation safety and radiation for
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medical faculties and healthcare professionals will make a
significant contribution to reducing radiation exposure.>®’
In the study by Cakmak et al."®, 84.3% of medical students
answered yes to the question, “I would like to have courses
about ionizing radiation used in medicine and the harms of
radiation.” In our study, 77.2% and 76.8% of 3 and 4" year
students, respectively, answered yes to a similar question.

In the study by Arslanoglu et al.?, 93.1% of physicians and
interns answered the questions about the dose received in
radiological imaging methods using ionizing radiation as
much less radiation dose than it should be. In the Cankorkmaz
et al.’® study, the rates of those who could not estimate the
radiation doses correctly were 39.8% for anterior-posterior
pelvic radiography, 74.3% for voiding cystourethrography,
71.7% for thoracic computed tomography, and 72.6% for
abdominopelvic CT. In our study, students significantly
misestimated the radiation doses. The rates of those who
could not estimate the radiation dose correctly were 93.1%
and 92.8% for barium gastroscopy, 80.2% and 82.6% for
abdominal radiography, 96% and 95.7% for abdominal CT,
and 95% and 97.1% for lower extremity arteriography in 3
and 4™ year students, respectively. In addition, those who
guessed incorrectly tended to underestimate radiation.

CONCLUSION

Our study and similar studies indicate that the level of
knowledge of medical faculty students about radiation and
radiation-containing imaging methods is not sufficient.
Increasing their level of knowledge on this subject is important
for patients to receive correct and adequate treatment. We
think that increasing the number of courses on this subject
and providing reminder trainings after graduation will be
beneficial in terms of enhancing physicians’ knowledge.
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