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Context  Lack of awareness among the students in the medical field is the greatest 
challenge to overcome in the emergence of contemporary interventional radiology (IR).
Objectives  We aimed to conduct a survey among medical students of Jazan 
University to explore their knowledge about IR, interest in IR as a future career, and 
preferred methods of training in IR.
Materials and Methods  This was a cross-sectional, self-directed questionnaire study. 
The target population was all medical students at Jazan University. Surveys were sent 
to 600 students. The questionnaire consisted of 11 closed and open-ended questions.
Statistical Analysis  We calculated the size of the sample using the Raosoft Sample 
Size Calculator Web site. Data analysis was performed using SPSS statistics.
Results  A total of 270 students responded (45%); more than half of the respon-
dents (58.5%) were in the preclinical stage, while the rest were in the clinical stage. 
About 62.5% of clinical students and 66.4% preclinical students reported that their 
perception regarding the terminology of IR was good or excellent. Regarding the iden-
tification of interventional radiologists, 50.9% from the clinical students thought them 
to be radiologists and 50% from preclinical students also identified them as such.
About 29.5% from the clinical students and 27.8% from the preclinical students thought 
them special surgeons, and 31.3% clinical students compared with 30.4% preclinical 
students believed they are vascular surgeons working with X-rays. About 19.6% clini-
cal students compared with 17.7% preclinical students said they are general surgeons 
working with X-rays, and 48.2% clinical students compared with 45.6% preclinical stu-
dents said they are special radiologists who work with percutaneous techniques. There 
was a significant difference (p = 0.041) in the responses between preclinical and clinical 
students regarding knowledge about what this medical specialty does. About 60.8% 
of clinical students reported that their knowledge and information regarding IR are 
efficient in comparison to 39.2% of preclinical students.
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Introduction
Interventional radiology (IR) is a medical specialty that 
has experienced an extraordinary growth in recent years. 
However, there is a lack of visibility in the health administra-
tion and the university community, especially among medi-
cal students.1 Limited awareness and exposure to IR among 
medical students have been reported by several studies from 
different parts of the world.2-5 For example, a Spanish study 
involving 313 participants revealed that medical students 
had poor knowledge of IR.1 Previous research has displayed 
the importance of organized exposure to IR during medical 
education, and has signified the paucity of mandatory core 
clerkships in IR and diagnostic radiology.6-8 In addition, sev-
eral studies have illustrated that a structured undergraduate 
IR curriculum improved medical students’ knowledge and 
regard of the specialty.9-11 In relation to Saudi medical stu-
dents, we found four studies, one of them being a large study 
from Riyadh12 and northwestern13 and southwestern Saudi 
Arabia14,15 that unanimously reported poor knowledge and 
exposure to IR. Thus, we aimed to conduct this survey among 
Saudi medical students of Jazan University to explore the 
extent of their knowledge about IR, their interests in IR as a 
future career, and their preferred methods of learning about 
IR. The most important goal of this study is to engage medical 
students’ attention and make them focus on IR, particularly a 
real-world understanding of their limitations, which must be 
improved due to the importance of this information in their 
professional life. This study aims to assess the knowledge gap 
and provide better guidance for future research investigat-
ing the knowledge about IR among medical students in Saudi 
Arabia.

Materials and Methods
An observational cross-sectional study was conducted at the 
Faculty of Medicine at Jazan University, which is enrolled 
with ~600 medical students. A random sample size of 
235 medical students with a 95% confidence interval was 
calculated online through the Raosoft Sample Size Calculator 
and was stratified according to gender and year of study. A 
formal ethical approval was received from the university’s 
ethical committee. The questionnaire was distributed among 
600 medical students, among which 270 medical students 
(45%) completed the questionnaire and built our study cohort. 
Participants were asked to fill out an 11-point paper-based 
questionnaire formulated to assess their knowledge about IR. 
The survey questions were adapted with permission from a 
previous study,1 a validated questionnaire whose objectives 

and questions match our project. The survey questions cov-
ered some demographic characteristics (gender, year of study, 
etc.) in addition to 11 questions about IR, preferred methods 
for learning about IR, and interest in IR as a future career 
(assessed by the 10th and 11th questions). They are increas-
ing the motivation to learn this subject as a distinct curricu-
lum to be taught in medical school. The survey was pretested 
to assess its readability and reliability by the authors. The 
survey was distributed on paper for a 1-month period from 
March 1st to March 30th, 2020. Details of names and contact 
details were kept confidential. Verbal informed consent was 
received, and participation was completely voluntarily.

Inclusion Criteria:

1.	 Medical students at Jazan University.
2.	 Students willing to participate in the survey.

Exclusion Criteria:

1.	 Incomplete and partially answered surveys.
2.	 Answered by different university students.

Statistical Analysis Used
All the data were transferred from the paper surveys to the 
Microsoft Excel Spreadsheet software for data management, 
and then all statistical analyses were performed using the 
R development environment (RStudio Version 1.3.959) on 
a Linux machine. Categorical variables were presented as 
frequencies and percentages. A comparison between cate-
gorical variables was performed using the chi-squared test 
or Fisher’s exact test. Differences would be considered statis-
tically significant if p < 0.05.

Results
Two-hundred seventy observations out of potential 
600 students (45%) were able to turn in the survey where 
more than one half of them (58.5%) were in the preclinical 
stage, while the rest were in the clinical years. The preclini-
cal years are the second (18.93%) and third (18.61%) years of 
medical study at Jazan University, while clinical years refer 
to those in the 4th (23.97%), 5th (19.65%), and 6th (18.93%) 
years of study. ►Fig. 1 presents the gender distribution of the 
participants as follows: 81 (30%) were females and 189 (70%) 
were males. This skewed distribution was due to the survey 
being mainly distributed among the male students, but the 
male to female ratio at the university is approximately the 
same. Sixty-four (23.7%) of the participants were from the 
second year, 54 (20%) were from the third year, and 40 (14.8%) 
were from the fourth year, with a total of 158 participants 

Conclusion  This study demonstrated that the basic knowledge among Jazan 
medical students is poor. About half of the respondents were clinical students who 
understood the radiology specialty, compared with one-third of preclinical students. 
This could impact the student’s decision toward IR as a future career.
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(58.5%) in their preclinical years. Fifty-seven (21.1%) were 
from the fifth year, 55 (20.4%) were from the sixth year, with 
a total of 112 participants (41.5%) in their clinical years.

However, the majority of the students reported that 
their knowledge and information about IR were poor. The 
participants’ knowledge of the surgical procedures associ-
ated with the name of the medical activity is demonstrated 
in ►Tables 1 and 2; 62.5% from clinical students in com-
pared with 66.4% from preclinical students identified the 
IR, and 12.5% from clinical students compared with 15.2% 
from preclinical students identified the interventionalism, 
43.8% from clinical students in comparison to 46.8% from 
preclinical students recognized image-guided minimally 
invasive surgery, then 43.8% from clinical students compared 
with 53.2% from preclinical students identified percuta-
neous surgery, and 66% from clinical students while 63.9% 
from preclinical students recognized the vascular and IR. 
The participants’ knowledge of the actual identity of inter-
ventional radiologists is illustrated in ►Tables 3 and 4, 50.9% 
from clinical students in comparison to 50% from preclini-
cal students’ said they are radiologists, 29.5% from clinical 
students while 27.8% from preclinical students said they are 
special surgeons, 31.3% from clinical compared with 30.4% 
from preclinical students said they are vascular surgeons 
working with X-rays, 19.6% from clinical students compared 
with 17.7% from preclinical students said they are gen-
eral surgeons working with X-rays, and 48.2% from clinical 

years compared with 45.6% from the preclinical years said 
they are special radiologists who work with percutaneous 
techniques. Besides, the participants' thoughts about how 
those training for IR be trained were displayed through 
the ►Figs.  3A and B, and the 24.1% from clinical students 

Fig. 1  Distribution of sample according to gender (female 30%;, 
male 70%.

Table 2   Preclinical year students—do you know any of the 
following names associated with this medical activity?

Interventional radiology 
terminology

Yes No Don't 
know

Interventional radiology 66.4 18.3 13.3

Interventionalism 15.2 60.8 24

Image-guided minimally invasive 
surgery

46.8 38 15.2

Percutaneous surgery—vascular and 
interventional radiology

53.2 30.3 16.5

Vascular and interventional radiology 63.9 22.8 13.3

Table 3   Clinical year students—do you know who 
interventional radiologists are?

Yes No Don't 
know

Radiologists 50.9 16.1 33

Special surgeons 29.5 24.1 46.4

Vascular surgeons working with X-rays 31.3 18.7 50

General surgeons working with X-rays 19.6 26.8 53.6

Special radiologists who work with 
percutaneous techniques

48.2 14.3 37.5

 Table 1  Clinical year students—do you know any of the following 
names associated with this medical activity?

Interventional radiology 
terminology

Yes No Don't 
know

Interventional radiology 62.5 23.2 14.3

Interventionalism 12.5 53.6 33.9

Image-guided minimally invasive surgery 43.8 33 23.2

Percutaneous surgery—vascular and 
interventional radiology

43.8 29.4 26.8

Vascular and interventional radiology 66 17 17

Fig. 2    Participants current study years in medical college.

Table 4   Preclinical year students—do you know who 
interventional radiologists are?

Yes No Don't know

Radiologists 50 15.2 34.8

Special surgeons 27.8 22.2 50

Vascular surgeons working 
with X-rays

30.4 19.6 50

General surgeons working 
with X-rays

17.7 26.6 55.7

Special radiologists who 
work with percutaneous 
techniques

45.6 16.5 38
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in comparison to 22.2% from preclinical students thought 
they should be trained as surgeons, and 43.6% from clinical 
students and 45.6% from preclinical students thought they 
should be trained as radiologists. The participants’ knowl-
edge of which procedures are routinely performed by inter-
ventional radiologists from the clinical students’ comparison 
to preclinical students’ responses are shown in ►Figs. 4A and 
B  that are as follows: 41.1% from clinical students and 41.8% 
from preclinical students identified percutaneous translumi-
nal coronary angioplasty, while 26.8% from clinical students 
compared with 18.4% from preclinical students identified 
aorto-bifemoral bypass, then 21.4% from clinical students 
compared with 24.7% from preclinical students identified 
hemodialysis arteriovenous fistulas, and 27.7% from clini-
cal students compared with 22.2% from preclinical students 
identified central venous accesses. Besides, the participants’ 
thoughts about which procedures are usually performed by 
interventional radiologists are demonstrated in ►Figs.  5A 
and B, and the 18.8% clinical students in comparison to 10.1% 
preclinical students were identified vertebroplasty, 33.9% 

from clinical students compared with 32.9% from preclini-
cal students identified tumoral radiofrequency ablation, 33% 
from clinical students compared with 21.5% from preclinical 
students identified endovascular aneurysm repair treatment 
of abdominal aortic aneurysm, 18.8% from clinical students 
compared with 24.7% from preclinical students identified 
percutaneous nephrostomy, and 25% from clinical students 
compared with 48.1% identified image-guided core biopsy. 
Regarding the participants’ ideas about who usually per-
forms percutaneous transluminal angioplasty, 43.8% from 
the clinical students and 39.9% from preclinical students’ 
responses are denoted in ►Figs. 6A and B; 43.8% from clini-
cal students compared with 39.9% from preclinical students 
recognized interventional cardiologists, 33.9% from clinical 
students compared with 26.6% from preclinical students 
recognized vascular surgeons, 43.8% from clinical students 
compared with 39.2% from preclinical students recognized 
interventional radiologists, and 8.9% from clinical students 
compared with 8.9% from preclinical students recognized 
others. They exhibited their thoughts about what IR requires, 

Fig. 3  (A) Clinical year students—what should be the training of an interventional radiologists? (B) Preclinical year students—what should be 
the training of an interventional radiologists?



20

The Arab Journal of Interventional Radiology   Vol. 5  No. 1/2021  © 2021. The Pan Arab Interventional Radiology Society

Interventional Radiology at Jazan University  Bahkali et al.

as shown in ►Figs.  7A and B, and 29.5% from clinical stu-
dents compared with 31% from preclinical students thought 
interventional radiologists must have outpatient services, 
and 42% from clinical students compared with 39.2% from 
preclinical students believed that interventional radiologists 
must have patient admitting privileges.

►Table  5  displayed a comparison between preclinical 
and clinical students. There was a significant difference (p = 
0.041) in the responses between preclinical and clinical stu-
dents regarding knowledge about if they do know what this 
medical specialty does (60.8% of clinical students said yes vs. 
39.2% of preclinical students). No significant difference was 
present between clinical and preclinical students in quanti-
fying knowledge about IR (p = 0.178), desire to know more 
about IR (p = 0.315), and desire to have this subject taught 
during undergraduate medical training (p = 0.959).

Discussion
Unfortunately, the IR specialty is not common in many 
regions worldwide, and thus there is a considerable scarcity 
of IR specialists. A scant proportion of professional interven-
tional radiologists are tasked with serving a large popula-
tion of patients in need of their services. The 2016 United 

Kingdom workforce report on clinical radiology showed that 
the radiology workforce was not growing quickly enough to 
meet the boundless demand in this clinical field. There was 
minimal enrolment in the universities, which was attributed 
to the absence of clear information and familiarity with the 
IR specialty among the medical undergraduates, who will 
fill future clinical jobs. Dismally, there is insufficient litera-
ture available on the understanding of the IR field among the 
medical students in the region. This lack of concrete informa-
tion acts as a hindrance to embracing IR and seems to pro-
mote the reasoning that IR is a minor subject in medicine.15

Moreover, there are negative misconceptions about spe-
cializing in IR as a career path. One predominant misun-
derstanding about IR is that there is a lack of interpersonal 
contact between the patient and the nurse, leading radiol-
ogy to be seen as a subject that simply involves reading 
and interpreting scan images. This research is connected to 
a previous study performed in the United States that signi-
fied the absence of interpersonal patient contact, the work 
atmosphere, and the level of influence on the patient as pri-
mary explanations of why students do not pursue a radiology 
career. Significant improvement in information dissemina-
tion to medical students in the early stages can inspire and 
enhance enrollment in a radiological specialty.16 According 

Fig. 4  (A) Clinical year students—do you know which of these procedures are routinely performed by an interventional radiologist?  
(B) Preclinical year students—do you know which of the following procedures are usually done by interventional radiologists?
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to our research, preclinical participants presented more 
knowledge of radiology-related terms than clinical partici-
pants. These results identified a more considerate outcome 
of the theoretical understanding of radiology being higher 
in preclinical participants than in clinical participants. For 
example, in identifying IR and interventionalists, a strong 
understanding of the knowledge was identified in preclini-
cal students (66.4 and 15.2%, which symbolizes the under-
standing of IR and interventionalists, compared with 62.5% 
and 12.5% among clinical students). At 66%, clinical students 
had more knowledge of vascular and IR than preclinical stu-
dents (63.9%), which identified an increase in the knowledge 
among the participants.

In evaluating the student's understanding of the term 
“radiologist,” there were few discrepancies, with over-
all results almost the same for both clinical and preclinical 

participants. A total of 24.1% of clinical students thought IR 
training was for surgeons only, while 45% suggested radiolo-
gists. Regarding routine activities performed by a radiologist, 
clinical students had more plentiful knowledge of the subject 
matter than preclinical students. Overall, the study showed 
substantial differences (p = 0.041) between preclinical and 
clinical participants. A majority (60.8%) of clinical students 
understood the radiology specialty compared with preclini-
cal students (39.2%). Medical students’ knowledge and inter-
est in IR in the undergraduate curriculum are inadequate. 
This could influence a student’s decision regarding IR as a 
career. An undersized difference was noted in the posses-
sion of quantifiable information on the IR field between the 
two students in different phases of training. Therefore, the 
research calls for a definite need to encourage the adoption 
of IR in medical studies curricula.

Fig. 5  (A) Clinical year students—do you know which of the procedures are usually done by interventional radiologists? (B) Preclinical year 
students—do you know which of the procedures are usually done by interventional radiologists?
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Fig. 6  (A) Clinical year students—who usually performs percutaneous transluminal angioplasty? (B) Preclinical year students—who usually 
performs percutaneous transluminal angioplasty?

Table 5   Comparison of responses between preclinical and clinical students

Question Preclinical students Clinical students

Do you know what this medical specialty does? p = 0.041
Yes 96 (60.8%) 54 (48.2%)
No 62 (39.2%) 58 (51.8%)
Rate your knowledge about this medical specialty. p = 0.178
Excellent 18 (11.4%) 12 (10.7%)
Good 32 (20.3%) 12 (10.7%)
Adequate 37 (23.4%) 27 (24.1%)
Poor 71 (44.9%) 61 (54.5%)
Would you like to know more about interventional radiology? p = 0.315
Yes 109 (69%) 86 (76.8%)
No 21 (13.3%) 13 (11.6%)
I don't know 28 (17.7%) 13 (11.6%)
Would you like this subject taught during your medical undergraduate training? p = 0.959
Strongly agree 49 (31%) 35 (31.3%)
Agree 42 (26.6%) 32 (28.6%)
Neither agree nor disagree 58 (36.7%) 40 (35.7%)
Disagree 9 (5.7%) 5 (4.5%)
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The absence of knowledge and passion poses a signifi-
cant challenge to the development of medical technology. 
Although the study focused on only one medical institu-
tion, Saudi Arabia lacks a well-structured IR program at 
the university level. This problem can be solved by direct 
assistance from interventional radiologists in developing an 
undergraduate radiology curriculum. Many methods might 
be used to encourage medical students into the IR field, 
including an incorporated learning system for preclerk-
ship students, IR physicians serving as tutors via dedicated 
courses, mandatory rotations, and electives during their 
internship or their summer training. The lack of an inte-
grated radiology curriculum including IR in medical schools 
across the country should be addressed to the Council of 
Deans of the Saudi Medical Schools. Also, the contribution 
of the Saudi Interventional Radiology Society and Pan Arab 

Fig. 7  (A) Clinical year students—in relation to interventional radiology, do you think that interventional radiology requires? (B) Preclinical year 
students—in relation to interventional radiology, do you think that interventional radiology requires?

of Interventional Radiology Society will be important when 
addressing this problem.

Conclusion
This study demonstrated that the basic knowledge and inter-
est in IR in the undergraduate curriculum among Jazan med-
ical students are poor. About half of the respondents were 
in the clinical stage who understood the radiology specialty, 
while one third were in the preclinical stage. This could 
impact the student’s decision toward IR as a future career.
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