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Abstract  

Background: The field of radiology plays a crucial role in modern healthcare, yet medical students often 

lack awareness and understanding of this discipline. This study aims to evaluate the knowledge and attitudes 

of  medical undergraduates toward diagnostic radiology. 

Methods: This cross-sectional study was conducted  coinciding with the International Day of Radiology 

amid the country's ongoing crisis. Data were collected through self-administered surveys and analyzed 

using SPSS version 25.0. 

Results: A total of 269 medical students aged 17 to 30 participated, with 63.6% being male. The findings 

indicated a satisfactory understanding of fundamental radiology concepts among respondents. While 73.6% 

were familiar with interventional radiology, some misconceptions persisted, particularly concerning 

radiation exposure in imaging techniques. Notably, only 24.5% of students showed interest in pursuing 

radiology as a future career. 

Conclusions: The study underscores the impact of awareness levels on career choices, highlighting the 

need for improved teaching methods and guidance from medical professionals and educators to foster 

interest in radiology among medical students. 
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Introduction: 

Medical imaging encompasses various technological processes used to gather data about the human body 

for diagnostic, monitoring, or treatment purposes (FDA, 2020). These technologies include computed 

tomography (CT), magnetic resonance imaging (MRI), X-ray radiography, ultrasonography (US), and 

positron emission tomography (PET), each providing unique insights depending on the targeted body area 

(FDA, 2020). This field, termed diagnostic radiology when used for diagnosis, is integral to modern medical 

practice due to its ability to diagnose conditions and minimize unnecessary procedures safely (WHO, 2020). 

Recent advancements have also given rise to interventional radiology (IR), utilizing imaging techniques for 

therapeutic interventions (Alnajjar et al., 2019). However, there is a noticeable lack of emphasis on 

promoting awareness about diagnostic and interventional radiology during medical education (Alnajjar et 

al., 2019). It is crucial for students to grasp concepts related to radiation, given its significance in future 

medical practice. 

The increasing utilization of imaging in healthcare, exceeding that of other technologies, suggests potential 

overuse with associated risks, notably radiation-induced cancer even at low doses (Hendee et al., 2010; 

Cardis et al., 2005). In Australia, for instance, diagnostic imaging contributes to approximately 1.3% of 

cancer cases up to the age of 75 (Berrington de González and Darby, 2004). Overutilization often stems 

from gaps in physicians' knowledge regarding imaging safety and indications, leading to unnecessary 
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interventions (Ip et al., 2012; Lehnert and Bree, 2010). Educating physicians on appropriate utilization, 

safety, protection, and risks of radiology is thus vital for optimal patient care (Dillon and Slanetz, 2010; 

Leschied et al., 2013). 

A study by Sawaf et al. in 2018 highlighted the low interest among  medical students in pursuing radiology 

as a career path, attributing this to factors such as limited postgraduate courses and inadequate education 

on radiation during their training (Sawaf et al., 2018). The scarcity of radiologists in  further exacerbates 

this issue, with reports indicating a shortage of radiologists compared to the population (Haddad et al., 

2007). 

The ongoing  crisis has significantly impacted healthcare, with attacks on healthcare facilities and the loss 

of healthcare workers (World Health Organization, 2018). This has strained the radiology sector, reducing 

facilities and professionals, thereby affecting medical education and access to radiological services (World 

Health Organization, 2018). 

Despite these challenges, there is a lack of published research on radiology knowledge among  medical 

students. This study aims to assess the knowledge and attitude of undergraduate  medical students toward 

diagnostic and interventional radiology at the  Private University (PU). It seeks to determine their baseline 

knowledge in radiology and whether this knowledge evolves as they progress through their studies and 

clinical practice. Additionally, the study aims to gauge their interest in pursuing radiology as a future career. 

 

Methods: 

Study Design, Setting, and Participants:  

A cross-sectional study was conducted using a convenience sampling method at the Faculty of Medicine, , 

during the International Day of Radiology . The participants included  undergraduate medical students. 

Participation was voluntary, and anonymity was assured. Ethical approval was obtained from the 

Institutional Review Board (IRB), Faculty of Medicine,  . The study utilized a structured self-administered 

English questionnaire, adapted from previously published studies. Students had the option to opt-out at any 

time, with no impact on their grades. The questionnaire comprised 39 questions categorized into seven 

sections: socio-demographic (7 questions), background and experience (8 questions), basic knowledge (9 

questions), radiology as a screening test (4 questions), levels of radiation exposure (5 questions), and 

radiology as a career (6 questions). Knowledge scores were calculated based on correct answers, with 100% 

representing the maximum score achievable. Mean knowledge scores were determined as the average of 

individual scores. . 

Statistical Analysis:  

Data analysis was performed using the Statistical Package for Social Sciences version 25.0 (SPSS Inc., 

Chicago, IL, United States). Categorical data were presented as frequencies and percentages, while 

continuous data were expressed as means and standard deviations (SD). Knowledge score comparisons 

between categories were conducted using unpaired Student’s t-test or Mann–Whitney U test. Associations 

between categorical groups were assessed using the Pearson Chi-square test. A p-value < 0.05 was 

considered statistically significant. 

 

Results: 

Demographic Characteristics: Out of 300 medical students, 269 completed the questionnaire, comprising 

171 (63.6%) males and 98 (36.4%) females. The age range was 17 to 30 years, with a mean age of 

21.61 ± 3.58 years. Fifth-year students represented the majority (n = 87, 32.3%), while second-year students 

were a minority (n = 9, 3.3%). Most participants were single (n = 238, 88.5%). 

Background and Experience in Radiology: Among the participants, 221 (82.2%) had undergone a 

radiograph at least once, and 263 (97.8%) had relatives who had. A majority expressed interest in learning 

more about radiology (n = 250, 92.9%), with 72 (26.8%) having completed a clinical rotation in radiology. 

However, 71 (26.4%) had never heard of interventional radiology. The students rated their knowledge in 

radiology compared to other fields as poor (n = 51, 19.0%), adequate (n = 117, 43.5%), good (n = 91, 

33.8%), and excellent (n = 10, 3.7%). Similarly, their self-assessment of knowledge about radiation doses 

varied from poor to excellent. 
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Knowledge About Radiology: The mean knowledge score in radiology was 49.2 ± 13.16%, with scores 

ranging from 16.67% to 87.50%. Students who had completed a clinical rotation in radiology had a slightly 

higher mean knowledge score (51.85 ± 12.74%) compared to those who had not (48.22 ± 13.21%). 

Regarding specific knowledge areas, participants showed varying levels of understanding about radiology 

basics, radiation exposure levels, and radiology as a screening test. For instance, most knew about radiation 

sensitivity in children but had misconceptions about imaging techniques and associated risks. 

Radiology as a Future Career: While a significant number of students found radiology interesting only 

in relation to other fields of medicine, a minority considered it interesting on its own. Concerns about 

radiation exposure, lack of interest, and insufficient knowledge were cited as reasons for not considering 

radiology as a future career. Only 66 (24.5%) participants expressed interest in pursuing radiology as a 

career. 

These findings highlight the varied levels of knowledge, interest, and perceptions among medical students 

regarding diagnostic and interventional radiology. 

 

Discussion 

Our study assessed the knowledge of  medical students in radiology and their attitude toward this specialty 

as a future career. Our results showed comparable knowledge scores between males and females with no 

significant difference (Alnajjar et al., 2019). Similar findings were reported by Alnajjar et al. (2019) who 

found that awareness about interventional radiology among Saudi medical students was gender-

independent. Furthermore, our students demonstrated adequate knowledge in the basics of radiology and 

radiation exposure. However, the majority (62.5%) rated their knowledge as poor/adequate, while only 

37.5% felt they have good/excellent knowledge in radiology (Alnajjar et al., 2019). Interestingly, our 

observations were very similar to those made by Leong et al. (2009) who found that 66% of final-year 

medical students in a European country rated their knowledge in IR as poor/no knowledge, while only 

33.4% thought they had adequate/good knowledge. Finally, our results indicated that students who rated 

their knowledge as good/excellent achieved a higher knowledge score than those who thought they had 

adequate/poor knowledge in radiology. Increasing evidence is emerging on the correlation between the level 

of confidence of medical students about their information in radiology and the actual knowledge they 

demonstrate in this field (O’Sullivan et al., 2010). 

The majority of our participants (79.6%) correctly identified children as the age group most affected by 

radiation (O’Sullivan et al., 2010). Our observation was in agreement with other studies. O’Sullivan et al. 

(2010) indicated that 80% of their participants selected children as the most sensitive group to ionizing 

radiation. Kada (2017), who studied the knowledge of radiation dose and risks among Norwegian final-

year medical students, found that 94% of the students correctly identified children as the most susceptible 

group to radiation risks. Taken together, these results show that raising awareness of the risks of radiation 

is at the core of medical education programs worldwide. 

In 2007, the International Commission on Radiological Protection issued recommendations that named the 

ovaries and testes, bone marrow, and eye lens as the most radiosensitive organs (ICRP, 2007). In this 

context, our students showed good knowledge as 65.1% of them identified 'the testis and ovaries' as the 

most sensitive organs (ICRP, 2007). Other studies also showed abundant knowledge in radiosensitive 

organs among medical students (O’Sullivan et al., 2010; Hamarsheh & Amro, 2017). 

About 42% of our sample successfully identified ultrasound as the safest imaging method (Cardis et al., 

2005). Surprisingly, a considerable number of participants incorrectly named X-ray, CT, or MRI as the 

safest imaging approach which revealed an existing gap in the knowledge of medical students regarding 

imaging-associated hazards (Cardis et al., 2005). As CT and MRI are only requested when indicated, we 

assessed our sample’s knowledge about the most common contraindications for these two imaging 

techniques (Ip et al., 2012). Regarding CT contraindications, 65.4% of our participants chose allergy to 

radio-contrast agents, 56.9% chose pregnancy, 42.8% chose renal failure, and 14.1% chose liver failure. 

However, only 8.2% responded with all four correct answers (Ip et al., 2012). As for MRI contraindications, 

the presence of metal foreign bodies, pacemaker, and claustrophobia was selected by 72.9%, 46.8%, and 

43.5% of our students, respectively (Ip et al., 2012). Again, only a small percentage (21.6%) responded 
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with all four correct answers (Ip et al., 2012). This gap in knowledge was also observed in an American 

study conducted by Prezzia et al. (2013). 

The uncontrolled use of procedures that employ ionizing radiation for body imaging has raised concerns 

about cancer risks (Berrington de González & Darby, 2004). In our study, 33.5% of the students correctly 

placed the chance of a 30-year-old woman developing cancer after undergoing CT of the abdomen at 1 in 

600 (Berrington de González & Darby, 2004). In contrast, Prezzia et al. (2013) indicated that only 8.6% of 

their sample responded correctly to this question. Finally, O’Sullivan et al. (2010) reported a high level of 

knowledge among their participants as 70% of the medical students were aware of the association between 

CT and increased cancer risk. 

Training in radiology in the first year of medical school is a necessity, especially for those interested in the 

field as a future career (Leong et al., 2009; O'Malley & Athreya, 2012). Our results showed that 73% of the 

students did not complete a radiology rotation (Sawaf et al., 2018). Other studies supported our findings. 

Muzumdar et al. (2019) reported that only 35% of English medical students completed a rotation in IR. 

Similarly, Alnajjar et al. (2019) observed that only 25% of Saudi medical students completed or were 

planning to complete an elective in IR. Finally, Agrawal et al. (2019) noted an alarmingly low rate of IR 

rotation completion at 5.7% among Indian medical students (Sawaf et al., 2018; Muzumdar et al., 2019; 

Agrawal et al., 2019). Students who had a previous rotation in IR tended to be more informed about the 

specialty (Alnajjar et al., 2019; Muzumdar et al., 2019). 

In our study, only 24.5% of the respondents considered specializing in radiology for their future career 

(Sawaf et al., 2018). This result indicates a significantly low interest in radiology among medical students 

 

References 

1. FDA. Medical Imaging. Available at: https://www.fda.gov/radiation-emitting-products/radiation-

emitting-products-and-procedures/medical-imaging. Accessed 01 Sept 2020. 

2. WHO. Diagnostic imaging. Available at: https://www.who.int/diagnostic_imaging/en/. Accessed 

01 Sept 2020. 

3. Alnajjar SF, Alshamrani HM, Banasser AM, Alshehri HZ, Wazzan MA, Abduljabbar AH. 

Awareness of interventional radiology among medical students at a Saudi Medical School: 

clerkship versus pre-clerkship years. Oman Med J. 2019;34(5):420. doi: 10.5001/omj.2019.77. 

4. Hendee WR, Becker GJ, Borgstede JP, et al. Addressing overutilization in medical imaging. 

Radiology. 2010;257(1):240–245. doi: 10.1148/radiol.10100063. 

5. Cardis E, Vrijheid M, Blettner M, et al. Risk of cancer after low doses of ionising radiation: 

retrospective cohort study in 15 countries. BMJ. 2005;331(7508):1–6. doi: 

10.1136/bmj.38499.599861.E0. 

6. Berrington de González A, Darby S. Risk of cancer from diagnostic X-rays: estimates for the UK 

and 14 other countries. Lancet. 2004;363(9406):345–351. doi: 10.1016/s0140-6736(04)15433-0. 

7. Ip IK, Schneider LI, Hanson R, et al. Adoption and meaningful use of computerized physician order 

entry with an integrated clinical decision support system for radiology: ten-year analysis in an urban 

teaching hospital. J Am Coll Radiol. 2012;9(2):129–136. doi: 10.1016/j.jacr.2011.10.010. 

8. Lehnert BE, Bree RL. Analysis of appropriateness of outpatient CT and MRI referred from primary 

care clinics at an academic medical center: how critical is the need for improved decision support? 

J Am Coll Radiol. 2010;7(3):192–197. doi: 10.1016/j.jacr.2009.11.010. 

9. Dillon JE, Slanetz PJ. Teaching evidence-based imaging in the radiology clerkship using the ACR 

appropriateness criteria. Acad Radiol. 2010;17(7):912–916. doi: 10.1016/j.acra.2010.03.001. 

10. Leschied JR, Knoepp US, Hoff CN, et al. Emergency radiology elective improves second-year 

medical students’ perceived confidence and knowledge of appropriate imaging utilization. Acad 

Radiol. 2013;20(9):1168–1176. doi: 10.1016/j.acra.2013.05.011. 

11. Sawaf B, Abbas F, Idris A, Al Saadi T, Ibrahim N. Specialty preference and intentions to study 

abroad of Syrian medical students during the crisis. BMC Med Educ. 2018;18(1):39. doi: 

10.1186/s12909-018-1146-x. 

https://www.fda.gov/radiation-emitting-products/radiation-emitting-products-and-procedures/medical-imaging
https://www.fda.gov/radiation-emitting-products/radiation-emitting-products-and-procedures/medical-imaging
https://www.who.int/diagnostic_imaging/en/


An Evaluation of Diagnostic Radiology Knowledge Among Medical Undergraduates 

Vol 29No.03(2022):JPTCP(534-539)                                                            Page | 538 

12. Dellie ST, Admassie D, Ewnetu Y. An assessment of final-year medical students and interns 

awareness of radiation exposure to common diagnostic imaging procedures. Adv Radiol. 2014. doi: 

10.1155/2014/426909. 

13. McCusker M, de Blacam C, Keogan M, McDermott R, Beddy P. Survey of medical students and 

junior house doctors on the effects of medical radiation: is medical education deficient? Ir J Med 

Sci. 2009;178(4):479–483. doi: 10.1007/s11845-009-0341-5. 

14. Paolicchi F, Miniati F, Bastiani L, et al. Assessment of radiation protection awareness and 

knowledge about radiological examination doses among Italian radiographers. Insights Imaging. 

2016;7(2):233–242. doi: 10.1007/s13244-015-0445-6. 

15. Zhou G, Wong D, Nguyen L, Mendelson R. Student and intern awareness of ionising radiation 

exposure from common diagnostic imaging procedures. J Med Imaging Radiat Oncol. 

2010;54(1):17–23. doi: 10.1111/j.1754-9485.2010.02132.x. 

16. Mubeen SM, Abbas Q, Nisar N. Knowledge about ionising and non-ionising radiation among 

medical students. J Ayub Med Coll Abbottabad. 2008;20(1):118–121. 

17. Singh R, McCoubrie P, Burney K, Miles JA. Teaching medical students about radiation 

protection—what do they need to know? Clin Radiol. 2008;63(12):1344–1349. doi: 

10.1016/j.crad.2008.06.010. 

18. Haddad MC, Loutfi SI, Tamraz JC, Al-Kutoubi AO. The status of radiology in the Arab world. J 

Med Liban. 2007;55(2):94–98. 

19. World Health Organization. (2018) Syrian Arab Republic: annual report 2018. Available at: 

https://reliefweb.int/report/syrian-arab-republic/world-health-organization-syrian-arab-republic-

annual-report-2018. Accessed 02 Sept 2020. 

20. Kada S. Awareness and knowledge of radiation dose and associated risks among final year medical 

students in Norway. Insights Imaging. 2017;8(6):599–605. doi: 10.1007/s13244-017-0569-y. 

21. Prezzia C, Vorona G, Greenspan R. Fourth-year medical student opinions and basic knowledge 

regarding the field of radiology. Acad Radiol. 2013;20(3):272–283. doi: 

10.1016/j.acra.2012.10.004. 

22. Leong S, Keeling AN, Lee MJ. A survey of interventional radiology awareness among final-year 

medical students in a European country. Cardiovasc Interv Radiol. 2009;32(4):623–629. doi: 

10.1007/s00270-009-9569-8. 

23. O’Sullivan J, O’Connor OJ, O’Regan K, et al. An assessment of medical students’ awareness of 

radiation exposures associated with diagnostic imaging investigations. Insights Imaging. 

2010;1(2):86–92. doi: 10.1007/s13244-010-0009-8. 

24. Brent RL. Saving lives and changing family histories: appropriate counseling of pregnant women 

and men and women of reproductive age, concerning the risk of diagnostic radiation exposures 

during and before pregnancy. Am J Obstet Gynecol. 2009;200(1):4–24. doi: 

10.1016/j.ajog.2008.06.032. 

25. De Santis M, Cesari E, Nobili E, Straface G, Cavaliere AF, Caruso A. Radiation effects on 

development. Birth Defects Res C Embryo Today. 2007;81(3):177–182. doi: 10.1002/bdrc.20099. 

26. International Commission on Radiological Protection. The 2007 recommendations of the 

international commission on radiological protection. ICRP publication 103. Ann ICRP. 2007;37(2, 

3, 4):i-IFC. 

27. Hamarsheh A, Amro A. Knowledge and awareness of radiation hazards among Palestinian radio 

technologists. East Mediterr Health J. 2017;23(8):576–580. doi: 10.26719/2017.23.8.576. 

28. International Commission on Radiological Protection. 1990 recommendations of the International 

Commission on Radiological Protection. Ann ICRP. 1991;21(1–3):i–203. 

29. Berrington de González A, Mahesh M, Kim KP, et al. Projected cancer risks from computed 

tomographic scans performed in the United States in 2007. Arch Intern Med. 2009;169(22):2071–

2077. doi: 10.1001/archinternmed.2009.440. 

30. Radiation Dose in X-Ray and CT Exams. Available at: 

https://www.radiologyinfo.org/en/pdf/safety-xray.pdf. Accessed 02 Sept 2020. 

https://reliefweb.int/report/syrian-arab-republic/world-health-organization-syrian-arab-republic-annual-report-2018
https://reliefweb.int/report/syrian-arab-republic/world-health-organization-syrian-arab-republic-annual-report-2018


An Evaluation of Diagnostic Radiology Knowledge Among Medical Undergraduates 

Vol 29No.03(2022):JPTCP(534-539)                                                            Page | 539 

31. Faggioni L, Paolicchi F, Bastiani L, et al. Awareness of radiation protection and dose levels of 

imaging procedures among medical students, radiography students, and radiology residents at an 

academic hospital: results of a comprehensive survey. Eur J Radiol. 2017;86:135–142. doi: 

10.1016/j.ejrad.2016.10.033. 

32. Gunderman RB. Medical students are our future. J Am Coll Radiol. 2005;2(9):795–797. doi: 

10.1016/j.jacr.2005.05.014. 

33. Rogers LF. Imaging literacy: a laudable goal in the education of medical students. AJR Am J 

Roentgenol. 2003;180(5):1201–1201. doi: 10.2214/ajr.180.5.1801201. 

34. Agrawal D, Renfrew MA, Singhal S, Bhansali Y. Awareness and knowledge of interventional 

radiology among medical students at an Indian institution. Cvir Endovasc. 2019;2(1):1–7. doi: 

10.1186/s42155-019-0093-x. 

35. Muzumdar S, Dayal S, Mohamed M, et al. Understanding the awareness, knowledge and 

perceptions of interventional radiology amongst undergraduates in the UK. Cardiovasc Interv 

Radiol. 2019;42(10):1459–1465. doi: 10.1007/s00270-019-02234-5. 

36. O'Malley L, Athreya S. Awareness and level of knowledge of interventional radiology among 

medical students at a Canadian institution. Acad Radiol. 2012;19(7):894–901. doi: 

10.1016/j.acra.2012.03.009. 

37. IBP Inc. Middle East and Arabic countries environmental law handbook volume 1 strategic 

information and regulations. International Business Publications, Alexandria. 2009. 

38. Alblowi A, Albalawi SM, Alshehri MM, Osman H. Radiation awareness among sixth-year medical 

students and interns at University of Tabuk. Saudi Arabia BRJMCS. 2015;6(2):24–29. 

39. AlDossari HM, Aldossari A, AlRashed A. Assessing the level of knowledge about radiation dose 

in common radiological examinations among physicians in Riyadh. Surgery. 2018;22(23):22. 

40. Algohani KA, Aldahhasi AA, Algarni AH, et al. Awareness of radiation protection measures among 

radiologists and non-radiologists. Egypt J Hosp. 2018;70(3):371–375. doi: 10.12816/0043471. 

41. Alreshidi MN, Alshubrmi D, Alreshidi F, et al. Knowledge about imaging modalities, risks, and 

protection in radiology among medical students at the University of Hail. Avicenna J Med. 

2020;10(1):15. doi: 10.4103/ajm.ajm_49_19. 

 

 


