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ABSTRACT: For this purpose, this study will examine the level of knowledge about the effects of radiation on pregnant women
among the students of Medical Imaging Techniques at the Vocational School of Health Services of Canakkale Onsekiz Mart
University in the province of Canakkale and compare the level of knowledge about the effects of radiation on pregnant women
between the 1st grade students who have just started school and the 2nd grade students who are more experienced both
theoretically and practically compared to the 1st grade students.

The knowledge level of the students who do practice/internship/skill training in diagnostic radiology units of hospitals from
Canakkale Onsekiz Mart University Vocational School of Health Services, which provides Medical Imaging and Radiology
education in Canakkale, will be determined by applying a 24-question survey.

When the answers given to the question "Do you know the time period when the fetus is most sensitive to radiation?" were
analyzed, it was reported that 67.8% of the 2nd grade students knew it compared to 50.8% of the 1st grade students (p=0.04).
When the answers to the question "Do you know the threshold radiation doses for pregnancy termination?" were analyzed;
52.5% of the 1st grade students did not know the threshold radiation dose for pregnancy termination, whereas only 40.7% of
the 2nd grade students did not (p=0.02).

Although 2nd year Medical Imaging Techniques students have more knowledge about the pregnancy-related effects of radiation
than 1st year students in terms of both theory and practice, there is still room for improvement.

KEYWORDS: Radiation, Pregnancy, Biological effect

I. INTRODUCTION

The use of radiation in medicine is increasing day by day. Radiation, fast-moving energy that is emitted as particles or waves, is
in two forms non-ionizing radiation (NIR) and ionizing radiation (IR). NIR is low frequency radiation that disperses energy
through heat and increased molecular movement such as ultraviolet rays (part of it), visible light, infrared rays, and radio waves.
IR, which includes alpha and beta particles and some electromagnetic radiations (e.g., gamma and X-rays), can, directly and
indirectly, alter the normal structure of a living cell (Bahrami Asl et al., 2023). lonizing radiation is used in diagnostic devices such
as X-rays, computed tomography (CT) and dental X-rays used in Medical Imaging (Amare & Dagne, 2020; Applegate et al., 2021).
The choice of the most appropriate imaging modality in pregnant women is a common clinical question and the choice of
imaging modality for such patients is a multifaceted issue. Pregnant women are often concerned about the fetus and the various
risks or malformations associated with radiation exposure. Radiation exposure, which is strongly related to the stage of
pregnancy and the absorbed dose, is a risk factor affecting the entire pregnancy process (Guilbaud et al., 2019; Kappas, 2022).
To avoid these harmful effects of radiation and to protect radiation workers and the public from radiation, the risk/benefit
concept has been developed by the International Commission on Radiological Protection (ICRP) since 1977, which recommends
that radiation exposure should be kept as low as reasonable and possible for all patients. (ALARA principle "As Low as
Reasonably Achievable") (Musolino, DeFranco, & Schlueck, 2008). All necessary techniques should be applied to minimize the
absorbed dose. Most of the biological responses to radiation occur in the first two weeks of pregnancy, when the mother is
unaware that she is pregnant, and these responses can lead to miscarriage (Belaguthi, Prashanth, Dasegowda, Sadaf, &
Mirmire, 2022; Guilbaud et al., 2019; Kappas, 2022). Pregnant women should not undergo radiography unless absolutely
necessary. Studies have shown that the radiation dose that can be harmful to the fetus is 5 rad (50mGy), and if the fetus is
exposed to less than this amount of radiation, it is unlikely to be harmed (Belaguthi et al.,, 2022; Eskandar, Eckford, &
Watkinson, 2010; Kappas, 2022).
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The pregnancy status of all women of childbearing age should be questioned by both the physician and the radiology technician
who will perform radiological imaging before the procedures to be performed with ionizing radiation. Unlike other studies, this
study will examine the level of knowledge about the effects of radiation on pregnant women among the students of Medical
Imaging Techniques at the Vocational School of Health Services of Canakkale Onsekiz Mart University in the province of
Canakkale and compare the level of knowledge about the effects of radiation on pregnant women between the 1st grade
students who have just started school and the 2nd grade students who are more experienced both theoretically and practically
compared to the 1st grade students.

Il. RESEARCH METHODS

This descriptive study was conducted between May 01, 2023 and August 30, 2023. A questionnaire form created by the
researchers in line with the literature review was used to obtain the study data (Mahabob et al., 2021). The questionnaire form
was delivered to the participants as an online survey. Prior to the study, approval was obtained from the Republic of Turkey
Canakkale Onsekiz Mart University Rectorate Graduate Education Institute Ethics Committee / Scientific Research Ethics
Committee with the decision number 2023-YONP-0306, dated 14.04.2023 and E-84026528-050.01.04 document registration
number. The questionnaire form consisted of 24 questions aiming to measure the demographic characteristics of the
participants (age, gender, department and grade) and their knowledge about the effects of radiation on pregnant women.
Previous research suggests that the study population should be at least 5 and at most 20 times the total number of items
(Bryant & Yarnold, 2001; Hair, Black, Babin, & Anderson, 2019). The population of the study consisted of Canakkale Onsekiz Mart
University Vocational School of Health Services students (n=120) who went to diagnostic radiology units of hospitals in
Canakkale province for internship/practice/skill training. No sample was selected and the entire study population was included
in the study. Participants were asked to answer the questions in the form created by the responsible workers. The questionnaire
form was not opened on the screen of those who did not accept online consent.

Statistical analysis: The data obtained from the study were analyzed using SPSS 19.0 software package (SPSS Inc., Chicago, IL,
USA). In the analyses, descriptive findings, number and percentage distributions, mean and standard deviations were given;
analytical statistics will be evaluated with Independent Groups t Test, Chi-Square Tests. p< 0.05 will be considered statistically
significant and the data were evaluated at 95% confidence interval.

Ill. RESULTS

In this cross-sectional study, 61 (50.8%) of the students included in the study were 1st year students and 59 (49.2%) were 2nd
year students of Canakkale Onsekiz Mart University Vocational School of Health Services, Medical Imaging Techniques. The
mean age of the participants was 20.34+ 1.57 years. It was observed that 30.0% of the participants were male and 70.0% were
female.

When evaluating the knowledge about the effects of radiation on pregnant women among the students, 100% of the 1st grade
students reported that X-rays were harmful for pregnant women, while only 98.3% of the 2nd grade students reported that X-
rays were harmful for pregnant women and the difference was not significant (p=0.49) (Table 1). When the answers to the
question "Do you know the time period when the fetus is most sensitive to radiation?" were analyzed, it was reported that
67.8% of the 2nd grade students knew, compared to 50.8% of the 1st grade students (p=0.04). Another interesting observation
was seen in the responses to the question "Do you know the threshold radiation doses for pregnancy termination?"; 52.5% of
the 1st grade students did not know the threshold radiation dose for pregnancy termination, whereas only 40.7% of the 2nd
grade students did not (p=0.02). The responses to other questions related to the level of knowledge are shown in Table 1.

Table 1. Level of knowledge about the effects of radiation on pregnant women among students (* statistically significant)

Question Answe 1st Grade (n,%) 2nd Grade (n,%) p value
r

Are X-rays harmful for pregnant women? Yes 61 (%100) 58 (%98.3) 0.49
No 0 (%0) 1(%1.7)

Do radiographs have deterministic and stochastic effects on Yes 61 (%100) 58 (%98.3) 0.49

pregnancy? No 0 (%0) 1(%1.7)

Does radiation cause preterm labor and low birth weight in  Yes 59 (%96.7) 57 (%96.6) 0.68

the fetus? No 2 (%3.3) 2 (%3.4)

Do you know the safe radiation dose? Yes 53 (%86.9) 55 (%90.0) 0.20
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No 8 (%13.1) 4 (%10.0)

I have knowledge about X-rays. Yes 59 (%96.7) 59 (%100.0) 0.26
No 2 (%3.3) 0 (%0.0)

Do you know the ALARA-protection principle? Yes 57 (%93.4) 55 (%93.3) 0.62
No 4 (%6.6) 4 (%6.7)

Are you aware of safety methods such as lead aprons, digital Yes 59 (%96.7) 58 (%98.7) 0.51

radiography? No 2 (%3.3) 1(%1.3)

Do you know when the fetus is most sensitive to radiation? Yes 31 (%50.8) 40 (%67.8) 0.04*
No 30 (%49.2) 19 (%32.2)

Do you know the threshold radiation doses for pregnancy Yes 23 (%37.7) 35 (%59.3) 0.02*

termination? No 38 (%52.5) 24 (%40.7)

When the attitude towards the effects of radiation on pregnant women was examined (Table 2.), 79.7% of 2nd year students

agreed with the question "Do you think that dental and medical clinics using radiography should be compulsorily accredited and

monitored by regulatory bodies?" (p=0.04). Both 42.6% of 1st grade students and 66.1% of 2nd grade students "strongly

disagreed" with the statement "Radiation-related examinations can be performed during certain periods of pregnancy" (p=0.04).

Table 2. Attitudes among students regarding the effects of radiation on pregnant women (* statistically significant)

Answer Grade Strongly Agree (n,%)  Neither Disagree Strongly p value
Agree agree nor (n,%) Disagree (n,%)
(n,%) disagree
(n,%)
Do you think X-rays 1 1(%1.6) 3 (%4.9) 5 (%8.2) 19 (%31.1) 33 (%54.1) 0.35
should be taken during 2 0 (%0.0) 0 (%0.0) 7 (11.9) 21 (%35.6) 31 (%52.5)
pregnancy?
X-rays should only be 1 23 (%37.7) 32 (%52.5) 2 (%3.3) 3 (%4.9) 1(%1.6) 0.66
taken with appropriate 2 18 (%30.5) 32 (%54.2) 4 (%6.8) 2 (%3.4) 3 (%5.1)
protection techniques if
absolutely necessary.
Education and training 1 27 (%44.3) 26 (%42.6) 3 (%4.9) 2 (%3.3) 3 (%4.9) 0.24
programs should be 2 27 (%45.8) 30 (%50.8) 2 (%3.4) 0 (%0.0) 0 (%0.0)
conducted to raise
awareness among
radiology students about
the effects of radiation
in pregnant women.
Do vyou think there 1 20 (%32.8) 33 (%54.1) 6 (%9.8) 1(%1.6) 1(%1.6) 0.04*
should be mandatory 2 8 (%13.6) 47 (%79.7) 4 (%6.8) 0 (%0.0) 0 (%0.0)
accreditation and
monitoring of dental and
medical clinics  using
radiography by
regulatory bodies?
Pregnant women are 1 1(%1.6) 2 (%3.3) 1(%1.6) 8 (%13.1) 49 (%80.3) 0.50
allowed to enter 2 0 (%0.0) 1(%1.7) 1(%1.7) 14 (%23.7) 43 (%72.9)
radiation fields.
Radiation-related 1 3 (%5.1) 7 (%11.5) 14 (%23.0) 26 (%42.6) 12 (%19.7) 0.01*
examinations can be 2 0 (%0.0) 12 (%20.3) 3 (%5.1) 39 (%66.1) 5 (%8.5)
performed during
certain periods of
pregnancy.
IV. DISCUSSION

Cancerous conditions, miscarriage, mutagenic changes in the fetus, cataracts, etc. are strongly associated with radiation

exposure. The radiation effect can be stochastic, leading to the emergence of biological hazards. Therefore, radiation protection

protocol should be followed and healthcare personnel should limit radiation exposure with the concept of the ALARA principle
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keeping it "As Low As Reasonably Achievable" (Kappas, 2022; Shaw, Duncan, Vouyouka, & Ozsvath, 2011). Therefore, a rigorous
knowledge of the biological hazards of X-rays is required, and with this in mind, this study assessed the knowledge of medical
imaging techniques students of the vocational school of health services regarding the impact of radiation among pregnant
women. Existing studies have revealed that the majority of medical and medical imaging techniques students think that X-rays
are harmful. This percentage is particularly higher for medical imaging techniques students compared to dental students and
this may be due to a strong course on radiology with special emphasis on biological hazards and different methods of
protection. In this study, 96.7% of 1st year medical imaging techniques students and 96.6% of 2nd year medical imaging
techniques students knew that X-rays cause preterm labor and low birth weight. The results do not support the study by
Mortazavi SMJ et al. which found no statistically significant difference between the mean weights of newborn babies whose
mothers were and were not exposed to some common sources of ionizing and non-ionizing radiation (Mortazavi, Shirazi, &
Mortazavi, 2013). In the present study, 86.9% of 1st year medical imaging techniques students and 90.0% of 2nd year medical
imaging techniques students were aware of the safe radiation dose. This means that approximately 10% of medical imaging
technics students are unaware of the biological hazards of radiation. Even existing studies show that the first period is mainly
the vulnerable period during pregnancy and exposure can lead to certain defects (Guilbaud et al., 2019; Kappas, 2022). In this
study, both medical imaging techniques 1st year students and medical imaging techniques 2nd year students stated that
radiographic procedures should not be performed on pregnant women unless there is an absolute necessity, and if the
procedure is necessary, all necessary precautions should be taken to minimize the radiation dose and its effects. It was also
observed that the majority of 2nd year medical imaging techniques students had a positive attitude towards mandatory
accreditation and monitoring of dental and medical clinics using radiography by regulatory bodies. Although students have
moderate knowledge and positive attitudes towards radiation protection measures, there is still room for improvement.
Awareness training programs should be planned to increase their knowledge about the safety of radiographic procedures and
the use of protective techniques in pregnant women.

V. CONCLUSION

Although 2nd year Medical Imaging Techniques students are more knowledgeable about the pregnancy-related effects of
radiation than 1st year students, both theoretically and practically, there is still room for improvement. In fact, continuous
education and training programs should be conducted at intervals to strictly follow the protocols of different radiographic
protection regulations for pregnant women.
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