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ABSTRACT

Objective: Long-term C-arm fluoroscopy exposes medical personnel to substantial radiation doses. Preventing this exposure
requires protective equipment and radiation safety. This study examined anesthesia students’ using fluoroscopy and preventive
knowledge.

Methods: This descriptive and cross-sectional study included 139 Vocational High School Anesthesia students. The “Healthcare
Professional Knowledge of Radiation Protection” scale and a 13-question survey collected data. The scale was designed with
a Likert scale and three sub-factors. If the total and sub-dimension item average score of the scale is below 5, it indicates that
the level of knowledge of radiation protection among medical personnel is low, and if it is above 5, it indicates that the level of
knowledge is high.

Results: More than half of the students (59.8%) heard the radiation from the fluoroscopy device, the vast majority (82.7%) did not
receive radiation protection training, 58.3% stayed away from the device while it was operating, and 70.5% stated that it is crucial
to stay away from the device while it was operating. It was determined that there was a statistically significant difference (p<0.05)
in the “Radiation Physics, Biology, and Radiation Usage Principles” sub-dimension of students who were male, in their second year
of education, received radiation protection training, and offered reliable answers to a number of questions measuring their level
of radiation knowledge. In addition, the research revealed a positive and highly significant correlation between the scale and its
subdimensions.

Conclusion: Although the scale scores of the students who received radiation protection training and had a high level of
radiation knowledge were substantially higher than those of the other students, the average score of the students was less than
5. This indicates that students have an inadequate understanding of radiation protection. To prevent the negative biological
effects of radiation on the human body, it is necessary to conduct epidemiological research, educate health care professionals
and anesthesiology students about the effects and processes of this radiation on human cells, and provide frequent training.
Radiation, radiation’s biological effects, and radiation protection should be included in health students’ curricula.
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INTRODUCTION

Radiation, which is defined as the emission and transfer of energy
from atoms, exposes humans to various forms and doses due to
its expanding use in medical and industrial settings [1]. Radiation
types are classified as either ionizing or non-ionizing [2]. Since the
discovery of ionizing radiation in 1895, its usage in medicine has
steadily increased. However, its ever-increasing use increases the
population’s exposure to radiation and poses a significant threat
to public health [3, 4]. In addition, epidemiological research
indicates that the ionizing radiation utilized in surgical operations
and diagnostic imaging causes cancer [5]. Non-ionizing radiation
is radiation that does not produce ions in the materials with
which it interacts. This type of radiation includes microwaves,
radio waves, ultraviolet light, and visible light as examples [6].

While modern diagnostic and treatment procedures facilitate
the early detection and treatment of disease, they also increase
radiation exposure and have irreversible biological impacts on
patients, healthcare professionals, and students in the area of
medicine [7]. Moreover, ionizing radiation might have negative
impacts on cells. lonizing radiation can cause chromosomes to
splinter, clump, and twist. Chromosomes that have been broken
may remain unchanged or unite with another chromosome.
Resulting from these processes, mutation or cell death may
ensue [8]. Fluoroscopy devices utilized in medical applications
pose a danger of ionizing radiation exposure. C-arm fluoroscopy,
which is extensively utilized in invasive surgery nowadays, is
frequently employed in orthopedic surgery because it provides
a clear image of the skeletal system [9]. Because of this, the use
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of long-term C-arm fluoroscopy systems exposes healthcare
professionals and patients to excessive radiation doses [10]. To
prevent this exposure, it is essential to employ protective gear
and adhere to radiation safety regulations [11, 12]. Numerous
strategies have been described to reduce the negative effects
of radiation during medical procedures. Some of these were
determined to be a lead apron, safety jacket, thyroid neck collar,
and spectacles [7, 9]. It is crucial to take the risk of radiation
seriously and to be knowledgeable about radiation [13]. There
are three types of radiation exposure: medical, social, and
occupational [14]. Radiation areas are defined as places where
exposure to radiation is predicted to exceed 1 mSv for one year.
Areas where the annual dose of radiation exposure is projected to
surpass 1 mSv are referred to as “Radiation Fields.” Examining the
scientific literature, 1 mSv is a high equivalent dosage value and
is typically stated as milliSv or microSv [3]. The maximum annual
radiation rate indicated by the International Radiation Protection
Association and the American National Radiation Measurement
and Protection Association is between 20 and 50 mSv. These
readings have decreased over time due to the radiation’s long-
term harmful effects [9]. In addition, according to the regulations
of the Turkish Energy, Nuclear and Mining Research Institute
(TENMAK, formerly the Turkish Atomic Energy Agency-TAEK), the
effective dose for students aged 16 to 18 who are trained in the
use of radiation sources should not exceed 6 mSv per year [3].
It is vital to determine whether the students take the required
steps to prevent the anesthesia department students who will
practice in this field as health care professionals in the future
from the negative effects of radiation exposure. This topic, which
is significant in terms of public health, requires research so that
those who work or will work in the field of radiation can safeguard
themselves and those around them. It is crucial that students
who will become the future health care workforce do not put
their health at danger during medical practices and are aware of
the detrimental effects of radiation. This study aims to assess the
fluoroscopy utilization and preventive knowledge of anesthesia
department students.

METHODS
This study is descriptive and cross-sectional in design. The event
took place during the spring semester of the academic year
2021-2022 at the Vocational School of a foundation university in
Gaziantep.

The Sample Size of the Study

The study group was made up of 165 students at a Gaziantep
foundation university who were in the Department of Anesthesia.
The sample includes 139 students who volunteered to participate
in the investigation.

Research Ethical and Legal Aspects

The Health Sciences Non-Interventional Ethics Committee at
a foundation university accepted our study on February 28,
2022, with Decision No. 2022/016. The research was conducted
in conformity with the Declaration of Helsinki, and participants
were given verbal information and consent forms. Permission to
use the scale was secured by email from the scale’s owner.
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Data Collection Tools

The data was collected between 1 March and 30 April 2022 using
a 13-question questionnaire that included questions about
the students’ introduction, radiation, and fluoroscopy safety.
In addition, the students were administered the “Healthcare
Professional Knowledge of Radiation Protection (HPKRP)” in
person during 45 min. Ay evaluated the validity and reliability of
this scale in 2021 [15]. Schroderus-Salo et al. (2019) created the
scale with 33 components and three sub-dimensions [16]. The
universe and sample group for the development of the scale
consisted of nursing professionals working in various clinics. The
first, second, and third subdimensions of the Explanatory Factor
Analysis (EFA) model of the scale had Cronbach’s alpha coefficients
of 0.96, 0.95, and 0.95, respectively. It was determined that the
whole Cronbach’s alpha coefficient of the scale was 0.93 and that
the overall Cronbach’s alpha coefficient was 0.97. The Cronbach’s
alpha coefficient was found to be 0.95 in our investigation. It is a
10-point Likert-type scale with 1 =1do not know and 10 = | have
complete knowledge for each item. Calculation of scale score,
scale It is calculated using the weighted average of the total
and subdimension scores. A score between 1 and 10 is obtained
from the scale. The scale’s cutoff point was determined to be 5
If the total and sub-dimension item average score of the scale
is less than 5 points, then the degree of knowledge of radiation
protection among health workers is poor, and if it is greater than
5 points, then it is high. The scale has three subdimensions;

- Radiation physics, biology, and radiation usage principles
(RPBP): It consists of 12 items (1-12) that assess the level
of knowledge of healthcare professionals regarding the
fundamental properties of radiation.

- Radiation protection sub-dimension (RPS): It consists of a total
of 13 items (13-25) that assess the level of radiation protection
knowledge among healthcare professionals.

- Guide to safe use of ionizing radiation (GSU): It consists of
eight questions (26-33) that assess the level of knowledge of
healthcare professionals regarding the radiation use guide.

Statistical Analysis

The application SPSS 23.0 was used to evaluate the data. Standard
deviation, frequency, and percentage values were calculated
during the data analysis. In descriptive statistics, the number
(n) and percentage value (%) are used to describe categorical
variables, whereas the mean standard deviation is used to
express numerical values. Using the Kolmogrov-Smirnov test,
the histogram, Q-Q plot, P-P plot, skewness and kurtosis values,
the normality of quantitative data was determined. Independent
Samples t-test and Single Factor Analysis of Variance were done
on normally distributed independent groups. In groups that
did not exhibit a normal distribution, the Mann Whitney U and
Kruskal-Wallis H tests were conducted. The association between
the “Healthcare Professional Knowledge of Radiation Protection
(HPKRP)” and its sub-dimensions was determined using a simple
correlation analysis. All outcomes of the study fell within the
95% confidence interval, and a p value of 0.05 was considered
statistically significant.
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RESULTS

It was found that 40.3% of the students in the study were between
the ages of 19 and 20, and their average age was (21.101.90)
(from 19 to 35). It was discovered that 78.4% of the students
were female and 52.5% were in the first school year. More than
half of the students (59.8%) heard the radiation connected to
the fluoroscopy device, the majority (82.7%) did not receive
radiation protection training, 58.3% stayed away from the device
while the C-arm fluoroscopy device was operating, and 70.5%
stayed away from the device while the C-arm fluoroscopy device
was operating. Due to the fact that 61.2% of the students emit
radiation, care should be taken when storing radiation protection
equipment. Additionally, 51.8% of the students reported that
there was a radiation hazard warning sign in the rooms where the
C-arm fluoroscopy operates in the hospitals where they practice,
and 62.6% of them pay attention to air exchange in the operating
room where the C-arm fluoroscopy is used. stated that it should
be the case. Table 1 reveals that 61.9% of the students stated
that they ate a well-balanced diet to safeguard themselves from
radiation harm, while 46.8% of them stated that they had never
been in the room where the C-arm fluoroscopy was used in the
previous year (Table 1).
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When the scores of the Health Professionals’ Radiation Protection
Knowledge Scale and its sub-dimensions were compared with the
gender, educational year, and radiation knowledge level of the
students, it was found that male students, second-year students,
and students with a higher level of radiation knowledge had
significantly higher RPBP sub-dimension scores. In addition, it was
determined that individuals who received radiation protection
training had substantially higher scores in all subgroups and on
the total scale. Table 1 provides a comprehensive breakdown
of the questions indicating radiation knowledge levels and the
significance values of the scale scores (Table 1).

The cumulative mean score on the HPKRP Scale was determined
to be 3.95+1.68. When examining the sub-dimensions of the
scale, “Radiation Physics, Biology, and Radiation Usage Principles”
sub-dimension mean score was3.02+1.50, “Radiation Protection”
sub-dimension mean score was 4.65+2.03, and “Safe lonizing
Radiation Use Guide” sub-dimension mean score was 4.20+2.12
(Table 2).

In our study, we also evaluated the relationship between the
HPKRP and its subscales. A moderately positive correlation was

Table 1. Comparison of the Socio-demographic Characteristics of the Students and the Mean Scores of the Health Professionals’ Radi-

ation Protection Knowledge Scale and its Sub-Dimensions

RPBP

Total Score of

RPS GSU

% n Scale
Mean+SD Mean+SD Mean+SD Mean+SD
Gender
Female 784 109  2.85+1.38 4.58+2.01 4.08 +2.04 3.83+1.63
Male 216 30 3.64+1.79 491+2.10 4.63 +237 4.38+1.83
Statistical significance t=2.621, t=0,777, t=1.255, t=1.594,
9 p=0.010* p=0.439 p=0212 p=0.113
Education Status
First Year 525 73 276 +1.40 438+2.14 3.91+2.09 3.68 +1.71
Second Year 475 66 3.30+1.57 4.95+1.87 4.53+2.12 4.25+£1.61
Statistical sianificance t=2.166, t=1.660, t=1.739, t=2.026,
9 p=0.032* p=0.099 p=0.084 p=0.045*
Hearing the radiation associated with the
fluoroscopy instrument
Yes 598 79 3.29+1.53 4.89 +1.87 439+203 4.19+1.59
No 432 60 2.66 = 1.40 434+2.20 3.95+222 3.64+1.76
Statistical sianificance t=2.458 t=1.592 t=1.228 t=1.928
9 p=0.015% p=0.114 p=0.221 p=0.056
Status of receiving education about radi-
ation protection
Yes* 173 24 3.67 +1.60 558+ 2.15 5.38+2.80 4.84+1.86
No 827 113 2.88+1.45 4.46 +1.96 3.95+2.01 3.76 £1.59
Statistical sianificance t=2.389 t=2.518 t=3.093 t=2.928
9 p=0.018* p=0.013* p=0.002* p=0.004*
Situation of staying away from the C-arm
fluoroscopy device while it is operating
Yes 583 81 330+ 1.54 5.01+1.90 446+2.10 4.26 +1.60
No 41.7 58 2.62+1.37 4.16+2.12 3.84+2.11 3.52+1.71
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Statistical significance t=2.720 t=2.484 t=1.708 t=2.590
9 p=0.007* p=0.014* p=0.090 p=0.011%

The necessity of maintaining a safe dis-

tance from the C-arm fluoroscopy while it

is in operation.

Yes 705 98 3.25+£1.56 5.00+£1.93 4.53+2.12 425+ 1.64

No 295 41 246 +£1.22 3.81+£2.04 342+1.93 3.23+1.58

Statistical significance t=2.881 t=3.258 t=2.894 t=3.389
9 p=0.005* p=0.001* p=0.004* p=0.001*

Presence of a radiation hazard warning

sign in the rooms where the C-arm fluo-

roscopy works in the hospitals where you

practice.

Yes 518 72 3.61+1.64 538+1.92 4.88+2.18 4.61+1.67

No 482 67 2.39+1.02 3.87+1.86 348 £1.80 3.24+1.39

Statistical significance Z=4.529 t=4.676 Z7=3.572 Z=4.578
9 p=0.000%** p=0.000* p=0.000%** p=0.000%**

The necessity of paying close attention

to air exchange in the operating room

chambers in which the C-arm fluoroscopy

operates.

Yes 626 87 3.24+1.58 4.86+1.20 438 +2.20 416+ 1.70

No 374 52 2.64+1.29 4.30+2.05 3.90+1.96 118.85+53.49

Statistical significance t=2.296 t=1.577 t=1.312 t=1.895
9 p=0.023* p=0.117 p=0.192 p=0.060

The state of paying attention to adequate

and balanced nutrition in order to be

protected from the harms of radiation.

Yes 619 86 3.24+1.62 487 £2.10 447 +£2.28 418+ 1.80

No 38.1 53 2.65+1.23 430+ 1.88 377 +1.75 3.57 £1.41

Statistical significance 7=2.057 t=1.635, Z=1.527 Z=1.871
9 p=0.040%** p=0.104 p=0.127 p=0.061

Frequency of C-arm scopy room visits

over the past year.

More than once a week 143 20 3.85+2.01 5.20+2.09 4.45+2.14 4.53+1.88

Once a week 180 25 2.83+1.26 3.94+1.42 3.79+1.85 3.50+1.42

Rarely 209 29 3.35+1.52 5.96+1.59 5.50+2.10 4.90+1.49

None 468 65 2.68+1.29 4.17+2.10 3.70£2.00 3.52+1.62

Statistical significance F=3.990 KW=16.373 F=5.836, p= F=6.620,
9 p=0.009***  p=0.001 **** 0.001*** p= 0.000***

* Independent Samples t- test, ** Mann Whitney U test, *** One Way Anova test, **** Kruskal Wallis H test,SD;Standart Deviation

Table 2. Total Score Averages of the HPKRP and its Sub-Dimensions of Healthcare Professionals

Number of

Scale and Sub-Dimensions items Min-Max Mean+SD
Radiation Physics, Biology and Radiation Usage Principles 12(1-12) 12-112 3.02+1.50
Radiation Protection 13 (13-25) 13-121 4.65+2.03
Guide to Safe lonizing Radiation Use 8(25-33) 8-74 4.20+2.12
Healthcare Professional Knowledge of Radiation Protection Scale (Total) 33(1-33) 33-267 3.95+1.68

SD; Standart Deviation
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found between the sub-dimensions of “Radiation Physics, Biology,
and Radiation Usage Principles” and “Radiation Protection” and
“Safe lonizing Radiation User Guide” (respectively; r=0.691,
p<0.01; r=0.676 p<0.01).

The relationship between “Radiation Protection” and “Safe lonizer
Radiation User Guide” is positive and highly significant (r=0.841,
p<0.01). Positive and highly significant relationships were
discovered between the sub-dimensions of the HPKRP Scale
and “Radiation Physics, Biology, and Radiation Use Principles’,
“Radiation Protection’, and “Guidelines for Safe lonizing Radiation
Use” (respectively; r=0.840, p<0.01, r=0.950, p0.01, r=0.914,
p<0.01).

DISCUSSION

During fluoroscopic operations, professionals and students in
this area may be exposed to ionizing radiation. It is advised that
protective equipment be worn throughout radiation-causing
processes, that the duration of the procedures be kept to a
minimum, and that only required radiation-causing applications
be performed [5]. In addition, according to the Radiology Services
Regulation drafted by the Ministry of Health, the effective dosage
for people who operate with ionizing radiation sources should
not exceed 100 mSv for five consecutive years, 20 mSv yearly, and
2 mSv monthly [11]. Fluoroscopy-assisted medical operations
are one of the most important parts of the success of modern
medical practices. Nonetheless, the frequency of radiation
exposure during fluoroscopy operations poses a concern to the
public health of healthcare workers and anesthesia department
students studying in this department. As a result, the amount of
radiation protection knowledge the anesthesia students who will
work in radiation sectors in the future possess and the education
they get in this subject are strongly tied to their health. In our
study, the majority of students heard the radiation emanating
from the fluoroscopy, however 82.7% of students did not get
radiation protection training. In research involving intensive
care nurses, it was concluded that 37.3% had intermediate
understanding and 62.7% had limited awareness about radiation
safety [17]. Examining the literature, there are research indicating
that employees in occupational categories including physicians
and radiology technicians have inadequate awareness of
radiation safety [18, 19]. It is evident that the findings of our
study are comparable to those of previous research. In addition,
our research revealed a strong correlation between students’
understanding of radiation safety and their radiation protection
practices. In this regard, we believe it is essential for students
to establish appropriate radiation safety behavior and get
instruction on this topic. The average overall score on the HPKRP
scale for the students in our research was 3.95 + 1.68 (Table 2). It
was established that the“Radiation Physics, Biology, and Radiation
Usage Principles” subdimension average score of 3.02+1.50 was
the lowest among the other subdimension averages. Rahimi et al.
revealed that the sub-dimension “Radiation Physics and Biology
and the Principles of Radiation Use” had the lowest documented
degree of knowledge, with a mean score of 4.69+2.49 [20]. When
our study is analyzed in conjunction with other current studies,
it is evident that the knowledge of the individuals who will work
in the field of radiation about the notion of radiation safety as
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low as may be realistically achieved is crucial. In our study and
in the literature, it was shown that students who practice in the
health sector and health professionals who operate in this field
are not well-informed about the unknown consequences of a
given radiation dose on medical radiation [21, 22].

In our study, the socio-demographic features of the students
and the mean scores on the HPKRP scale and its subdimensions
were compared. Consequently, Those who study in the second
year of education, learn about radiation protection, stay away
from the device when the C-arm scanner is working, and say
that it is important to stay away from the device when the C-arm
fluoroscopy is working, and those who say that there are radiation
hazard warning signs in the rooms where the C-arm fluoroscopy
works in the hospitals where they work, their average score on
the scale was statistically higher than others. Also, there was a
statistically significant difference between the average results
of the sub-dimensions of the scale and some sociodemographic
characteristics of the students. Despite the significant differences
indicated above, it was decided that the students’radiation safety
knowledge level was inadequate, as the students’ average score
was less than 5. According to the findings of this study, radiation
protection training is highly beneficial. Although they have
understanding of the topic, they are not adequately aware of the
radiation hazards in the units in which they practice. In addition,
it was deemed beneficial that no other study in the literature
investigated the usage of fluoroscopy and radiation protection
knowledge among anesthesia department students using the
HPKRP.

When the relationship between the HPKRP and its sub-
dimensions was examined in the students who participated in
our study, it was determined that there was a moderate, high,
very high, and significant positive relationship between all of the
scale’s sub-dimensions. Based on these data, it was determined
that the scale in our investigation was very accurate.

CONCLUSION

It was established that the understanding of the research
participants regarding the usage of a fluoroscopy device and
the radiation it generates was inadequate. Therefore, these
students’ignorance of ionizing radiation may prevent them from
protecting themselves and their patients efficiently. One of the
primary responsibilities of public health is to reduce the impact
of risk factors and boost protective ones. The use of ionizing
radiation in medicine is one of the primary goals of public health;
it is the most important factor in maintaining health, reducing
the morbidity and mortality of individual diseases, and extending
life, but irresponsible use and a lack of knowledge about the
effects and mechanisms of radiation on human cells can result
in serious health issues. To avoid the negative biological effects
of radiation on the human body, it is necessary to conduct
epidemiological research, teach health care professionals and
anesthetic department students about the effects and processes
of this radiation on human cells, and provide frequent training.
Radiation, radiation’s biological impacts, and radiation protection
should be included in the curriculum of health students. On the
basis of the data presented here, it suggests that these students
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require advanced educational preparation for safety precautions
connected to ionizing radiation. To develop a culture of radiation
protection, to adhere to national and international standards, to
ensure their awareness, and to include them in their education
courses on radiation and the biological effects of radiation,
it is necessary to increase their education among anesthesia
department students.

Peer-review: Externally peer-reviewed.

Conflict of interest: No financial or non financial benefits have
been received of this article. The authors declare that they have
no relevant conflict of interest.

Funding: The authors declared that this study has received no
financial support.

Author’s contributions: Conception; BK, Design; BK, Supervision;
BK, Fundings; BK, SA, Materials; BK, SA, Data Collection and/or
Processing; SA, Analysis and/or Interpretation; SA, Literature; BK,
Review; BK, SA, Writing; BK, SA, Critical Review; BK, SA.

Ethics Committee Approval: Ethics committee approval was
obtained from the Gaziantep University Health Sciences non-
Interventional Ethics Committee on February 28, 2022, with
Decision No. 2022/016.

REFERENCES

1. Yavas MC, Celik MS (2019) The effects of some
phytotherapeutic plants on Escherichia coli spp. that are
exposed to different doses of gamma radiation. Eur J Ther.
25(4):279-84. https://doi.org/10.5152/EurJTher.2019.18060

2. Taysi S, Alafandi N, Demir E, Cinar K (2021) Propolis
attenuates nitrosative stress in the brain tissue of rats
exposed to total head irradiation. Eur J Ther. 27(4):281-5.
https://doi.org/10.5152/eurjther.2021.21096

3. Parlak, Uysal B, Kirag FS, Kovan B, Demir M, Ayan A, et al.
(2020) Radyasyon Givenligi Kilavuzu: Genel Tanimlar ve
Nikleer Tip Uygulamalarinda Radyasyondan Korunma
Kurallar.  Nucl Med Semin. 6(2):71-89. https://doi.
org/10.4274/nts.galenos.2020.0009

4. Huhn A, Vargas MAdO, Melo JACd, Gelbcke FL, Ferreira ML,
Lanca L (2017) Implementation of a radiation protection
program: opinion of the health team working in a
radiology service. Texto contexto-Enferm. 26. https://doi.
0rg/10.1590/0104-07072017005370015

5. Ozcolli E, Tas A, Capacl B, Kalkan A, Kiraz EDE, Okyay P
(2019) Bir Universite Hastanesinde Ameliyathane Radyasyon
Glivenligi: Calisanlarin Maruz Kalma Durumu, Farkindaliklari,
Korunma ile ilgili Bilgi ve Davranislarl. GMJ. 30:237-40.
https://doi.org/10.12996/gm;j.2019.61

10.

11.

12.

13.

14.

15.

16.

17.

Kaplan B and Avci S. Preventative Knowledge of Fluoroscopy

Gokharman DF, Aydin S, Kosar PN (2016) Radyasyon
glvenliginde mesleki olarak bilmemiz  gerekenler.
SDU Sag. Bil. Der. 7(2):35-40. https://doi.org/10.22312/
sdusbed.261237

Andsoy I, Asiye G, Gériicii R, Bayram O (2019) Ameliyathane
calisanlarinin  skopi kullanimi ve glivenligine yonelik
uygulamalarinin incelenmesi. Balikesir Sag. Bil. Der. 8(1):1-6.

Kurus M, Hilya E, Taslidere E, Ugras M, Ali O (2014) Dusuik
doz x isinlarinin sican midesinde olusturdugu hasara
karsi prunus armeniaca l.(kayisi)'nin koruyucu ve tedavi
edici etkisi. Balikesir Sag. Bil. Der. 3(2):108-13. https://doi.
0rg/10.5505/bsbd.2014.97268

Cecen GS, Giilabi D, Pehlivanoglu G, Bulut G, Bekler H, Asil
K (2015) Radiation in the orthopedic operating theatre.
Acta Orthop Traumatol Turc. 49(3):297-301. https://doi.
0rg/10.3944/A0TT.2015.14.0250

Badawy MK, Henely-Smith E, Hasmat S (2023) Radiation
exposure to staff during fluoroscopic endoscopic
procedures. DEN open. 3(1):e234. https://doi.org/10.1002/
deo2.234

Park IW, Kim SJ, Shin D, Shim SR, Chang HK, Kim CH
(2021) Radiation exposure to the urology surgeon during
retrograde intrarenal surgery. PloS one. 16(3):e0247833.
https://doi.org/10.1371/journal.pone.0247833

Sahiner T, Giil SS, ilce HT, Deveci EK, Erdem AF, Kurt M, et
al. (2014) C-Kollu skopi cihazlar icin radyasyon yonetimi.
Gaziosmanpasa UniTip F Der. 6(2):101-9.

Ramanathan S, Ryan J (2015) Radiation awareness among
radiology residents, technologists, fellows and staff: where
do we stand? Insights Imaging. 6(1):133-9. https://doi.
0rg/10.1007/513244-014-0365-x

Zeyrek C (2013) lyonize radyasyon uygulamalari icin
glivenlik ve korunmaya yénelik genel kavramlar. SDU Fen
Bil. Enst. Der. 17(3):1-9.

Ay M. Saglik cahsanlarinin Radyasyondan Korunma Bilgisi
Olceginin Tirkceye uyarlanmasi: Gegerlik ve giivenirlik
calismasi: NEU Saglik Bilimleri Enstitiisii; Yiiksek Lisans Tezi
2021.

Schroderus-Salo T, Hirvonen L, Henner A, Ahonen S,
Kaaridinen M, Miettunen J, et al. (2019) Development
and validation of a psychometric scale for assessing
healthcare professionals’ knowledge in radiation protection.
Radiography.  25(2):136-42.  https://doi.org/10.1016/j.
radi.2018.12.010

Azimi H, Majd Teimouri Z, Mousavi S, Kazem Nezhad Leyli E,
Jafaraghaee F (2018) Individual protection adopted by ICU
nurses against radiation and its related factors. J Holist Nurs
Midwifery. 28(1):18-25. https://doi.org/10.18869/acadpub.

hnmj.28.1.18

206


https://doi.org/10.58600/eurjther.20232902-1144.y
https://doi.org/10.5152/EurJTher.2019.18060
https://doi.org/10.5152/eurjther.2021.21096
https://doi.org/10.4274/nts.galenos.2020.0009
https://doi.org/10.4274/nts.galenos.2020.0009
https://doi.org/10.1590/0104-07072017005370015
https://doi.org/10.1590/0104-07072017005370015
https://doi.org/10.12996/gmj.2019.61
https://doi.org/10.22312/sdusbed.261237
https://doi.org/10.22312/sdusbed.261237
https://doi.org/10.5505/bsbd.2014.97268
https://doi.org/10.5505/bsbd.2014.97268
https://doi.org/10.3944/AOTT.2015.14.0250
https://doi.org/10.3944/AOTT.2015.14.0250
https://doi.org/10.1002/deo2.234
https://doi.org/10.1002/deo2.234
https://doi.org/10.1371/journal.pone.0247833
https://doi.org/10.1007/s13244-014-0365-x
https://doi.org/10.1007/s13244-014-0365-x
https://doi.org/10.1016/j.radi.2018.12.010
https://doi.org/10.1016/j.radi.2018.12.010
https://doi.org/10.18869/acadpub.hnmj.28.1.18
https://doi.org/10.18869/acadpub.hnmj.28.1.18

207

https://doi.org/10.58600/eurjther.20232902-1144.y

18.

19.

Faj D, Edyvean S, Lajunen A, Katukhov A, Vassileva J (2023)
Establishment and utilization of diagnostic reference levels
in medical imaging: Results from a survey and consultation
under the IAEA technical cooperation programme in Europe
and Central Asia. Physica medica. 108:102565. https://doi.
org/10.1016/j.ejmp.2023.102565

Ng CG, Manan HA, Mohd Zaki F, Zakaria R (2022) Awareness
of Medical Doctorsin Pusat Perubatan Universiti Kebangsaan
Malaysia on Diagnostic Radiological Examination Related
Radiation Exposure in the Pediatric Population. IJERPH.
19(10). https://doi.org/10.3390/ijerph19106260

20.

21.

22.

Kaplan B and Avci S. Preventative Knowledge of Fluoroscopy

Rahimi AM, Nurdin |, Ismail S, Khalil A (2021) Malaysian
nurses’ knowledge of radiation protection: a cross-sectional
study. Radiology research and practice. 2021. https://doi.
0rg/10.1155/2021/5566654

Cole P, Hallard R, Broughton J, Coates R, Croft J, Davies K,
et al. (2014) Developing the radiation protection safety
culture in the UK. J Radiol Prot. 34(2):469. https://doi.
0rg/10.1088/0952-4746/34/2/469

Alotaibi M, Saeed R (2006) Radiology nurses’ awareness of
radiation. Journal of Radiology Nursing. 25(1):7-12. https://
doi.org/10.1016/j.jradnu.2005.12.001



https://doi.org/10.58600/eurjther.20232902-1144.y
https://doi.org/10.1016/j.ejmp.2023.102565
https://doi.org/10.1016/j.ejmp.2023.102565
https://doi.org/10.3390/ijerph19106260
https://doi.org/10.1155/2021/5566654
https://doi.org/10.1155/2021/5566654
https://doi.org/10.1088/0952-4746/34/2/469
https://doi.org/10.1088/0952-4746/34/2/469
https://doi.org/
https://doi.org/

	The Preventative Knowledge and Experience of Anesthesiology Students with C-arm Fluoroscopy
	INTRODUCTION
	METHODS 
	RESULTS
	Table 1. 
	Table 2. 

	DISCUSSION
	CONCLUSION
	REFERENCES


