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Background: Research and the use of evidence-based practices are imperative to 
the advancement of diagnostic imaging modalities. The aim of this study was to 
assess the perceptions and attitudes of radiology practitioners (i.e., Technicians, 
Technologists or Specialists, and Senior Specialists) and interns in King Abdulaziz 
Medical Cities (KAMCs), Kingdom of Saudi Arabia, toward research, and to explore 
the various barriers and obstacles that hinder their research efforts.

Methods: A cross-sectional descriptive investigation was carried out from December 
2022 to March 2023 among 112-KAMCs’ radiology practitioners and interns, using 
previously developed and validated questionnaire comprised of five distinct sections, 
each serving a specific purpose, and with a non-probability convenient sampling 
technique. Descriptive statistics were generated for participants’ demographics, and 
chi-square and fisher’s exact tests were used to examine the association between 
participants’ demographics and their involvement in research.

Results: Among the 137 KAMCs’ radiology practitioners and interns who were 
invited to participate, 112 responded and completed the questionnaire, resulting 
in an overall response rate of 81.75%. Radiology practitioners and interns from 
various medical imaging subspecialties were found to be involved in research to 
the extent of 83%, with nearly half (40.9%) of them have had publications, and 
53.3% of these publications being either cross-sectional studies or retrospective 
clinical studies. A lack of time (66.1%), a lack of a professional supervisor support 
program (50.9%), and deficiency in research skills (45.5%) were common obstacles 
that may impede the participants’ ability to conduct research. The most common 
motives for participants to conduct research were the desire to improve their 
resumes (69.6%), get accepted into postgraduate radiology programs (58%), and 
improve their research skills (52.7%).

Conclusion: KAMCs’ radiology practitioners and interns have a positive attitude 
toward performing research. Despite the high percentage (83%) of those involved 
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in research, the number of publications remains low. A crucial step to advancing 
the profession’s evidence base is engaging radiology practitioners and interns in 
research and encouraging radiology practitioner-led research. The study findings 
can serve as a valuable basis for designing developmental programs aimed at 
overcoming research obstacles among healthcare professionals in Saudi Arabia.

KEYWORDS

radiologic technology, radiologic research, research culture, healthcare professions, 
Kingdom of Saudi Arabia

Introduction

The advancement of diagnostic imaging modalities is contingent 
upon the utilization of evidence-based practice (EBP), and the active 
participation in research (1–6). Enhancement of research 
competencies is necessary both at the personal and organizational 
levels in order to achieve a lasting advancement in the field of health 
research (7). Several approaches are being utilized by educational and 
health institutions to motivate individuals to undertake careers in 
research, such as obligatory and elective research tasks, dedicated 
student sections in prominent journals, establishment of student-led 
scientific conferences, incorporation of research capacity building 
within applied health sciences’ curriculum, and facilitation of 
workshops on diverse aspects of research methodology (8).

Radiologists and physicists have a long history of conducting 
radiation science research, and despite being in the early stages of 
radiologic research, radiographers’ academic progression continues as 
they perform research studies in addition to their university teaching 
responsibilities (1, 9–11). However, a distinction should be  made 
between medically trained professionals such as Radiologists, and 
physicists compared to radiographers, as their distinct curricula can 
impact their motivation for research. Enablers of undergraduate 
research mirror its constraints (12). These consist of curriculum 
strategies such as teaching on research methodology, providing early 
exposure to research experiences, and elective research activities (13–
15); adequate resources and formal infrastructural support (14–19); 
enhancing supervision capacity and support (18–20), doing research 
in groups; (13, 21) and promoting and raising awareness about 
research opportunities while fostering a sense of community in a 
research setting by recognizing students’ research accomplishments 
(14–16, 19, 20, 22). Researchers in the field of radiography have 
investigated a variety of topics, including the advancement in medical 
imaging technology and its impact on patient well-being and quality 
of care (23, 24). Investigating clinical radiographers’ motive for 
conducting radiologic research has numerous compelling reasons. 
First and foremost, radiographers bear a significant responsibility for 
and possess unparalleled expertise in providing patient care in the 
field of diagnostic imaging (1). A second reason is the rapid and 
ongoing advancement of diagnostic imaging technology. Digital 
medical imaging and patient administration systems have advanced, 
hybrid imaging has been introduced, and artificial intelligence has 
become more widespread (25–28). Additionally, it is of paramount 
importance to emphasize on the critical role that radiology 
professionals play in ensuring patient radiation safety during medical 
imaging procedures. Radiology professionals must adhere to the “as 

low as reasonably achievable” (ALARA) principle by keeping 
occupational radiation dose and patient exposure as low as possible, 
while maintaining excellent image quality when preforming radiologic 
examination (29).

With the current technological advances and the crucial role 
radiographers play in linking technology to patients, clinical 
radiographers need to participate actively in radiologic research 
progress. The role of radiographers is no longer limited to keeping up 
with technology; they are also required to progress patient-centered 
developments and contribute to healthcare and technology research. 
This suggests a transformation of role from that of a clinical 
radiographer to that of a researcher (1).

A growing number of radiology practitioners are embracing 
research and utilizing research evidence in several countries, including 
Portugal, Denmark, Norway, Sweden, Singapore, and Finland (1, 2, 
30–33). The number of publications in radiography has been 
significantly increased over the last decade (2, 34), but radiographers’ 
reported participation in research has remained relatively low. 
Additionally, those who have participated in research have acquired 
research experience during their academic studies (2, 30–33).

In the Kingdom of Saudi Arabia (KSA), research perceptions, 
barriers and attitudes have been reported among physicians, residents, 
and senior medical students (35–37). However, the attitudes and 
behavior of radiology practitioners and interns in Saudi Arabia with 
regards to research remain unknown due to a scarcity of empirical 
studies. To bridge this gap, our study seeks to determine the opinions 
of radiology practitioners and interns about radiologic research, as 
well as to investigate their participation in research activities. The 
specific aim of this study was to assess the perceptions and attitudes 
of radiology practitioners (i.e., Technicians, Technologists or 
Specialists, and Senior Specialists) and interns in King Abdulaziz 
Medical Cities (KAMCs), KSA toward research, while also exploring 
the various barriers and obstacles that hinder their research efforts. 
Additionally, the study explored factors that influence radiology 
practitioners’ and interns’ perception of the importance of research 
and the motivations. In the KSA, a Radiology Technologist or 
Specialist is a professional who has attained a bachelor’s degree, which 
includes 4 years of undergraduate studies followed by 1 year of 
internship, while a Radiology Technician is a professional who has 
attained a diploma certificate after completing 2 years of undergraduate 
studies (38). This study serves as an initial step toward increasing 
awareness among healthcare professionals and organizations in 
Saudi Arabia, as structured initiatives to improve clinical radiologic 
research capacity can be guided by assessing practitioners’ and interns’ 
interest in and motivation for research.
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Methods

Study design and setting

A descriptive cross-sectional questionnaire study was carried out 
among radiology practitioners and interns from the medical imaging 
departments of KAMCs in Jeddah, Riyadh, and Al Ahsa in the 
Kingdom of Saudi Arabia. The study was conducted from December 
2022 to March 2023.

Study participants and sampling technique

Using a non-probability convenient sampling technique, an 
estimated population of 137 radiology practitioners and interns were 
invited to participate voluntarily in this study. The questionnaire was 
disseminated via both WhatsApp and email to radiology practitioners 
and interns employed across six distinct divisions/subspecialties of the 
medical imaging department [i.e., Radiography/Mammography/
Fluoroscopy, Magnetic Resonance Imaging (MRI), Computed 
Tomography (CT), Nuclear Medicine, Ultrasonography, and 
Interventional Radiology].

Data instruments

Participants were instructed to complete a previously used and 
validated questionnaire (36, 37). The questionnaire was reviewed 
by five doctorate of philosophy (PhD) degree holders/senior 
radiology practitioners with extensive experience in radiologic 
technology. The purpose of this review was to ensure that the 
questionnaire was specifically targeted toward the study radiology 
demographics, was clear and concise, and maintained a focused 
and purposeful approach. The questionnaire consisted of closed-
ended multiple-choice questions that collected information about 
participants. The questionnaire was comprised of five distinct 
sections, each serving a specific purpose. The first section gathered 
socio-demographic information pertaining to the participants, 
including their age, gender, nationality, marital status, Grade Point 
Average (GPA), institutional affiliation, years of experience, and 
the country from which they obtained their Radiological 
Technologist degree. The second section explored any obstacles or 
barriers that may impede the participants’ ability to conduct 
research, taking into consideration both personal and institutional 
factors. In the third section, participants were asked to reflect on 
their prior experience and involvement in research work including 
the number and type of publications. The fourth section sought to 
gauge the perceptions of both radiology practitioners and interns 
regarding the importance of research and its potential impact on 
their professional careers. Finally, the fifth section was designed to 
explore the factors that motivate radiology practitioners and 
interns to conduct research.

Ethical consideration

King Abdullah International Medical Research Center ethics 
committee approved this study (Study Number: SP22J/099/08).” The 

involvement of participants was completely voluntary, and written 
informed consent was obtained prior to the completion of the 
questionnaire. Anonymity and confidentiality were maintained 
throughout the study. This was specifically demonstrated by the use of 
a password-protected Microsoft Excel file which was exported from 
the electronic survey tool. The file did not reveal any subject 
identification attributes.

Statistical analyses

The statistical analysis consisted of a three-step procedure. 
First, frequencies and percentages were computed for the 
demographics of the participants and their responses to the 
questionnaire items. Second, chi-square test was used to examine 
the association between participants’ demographics (i.e., gender, 
marital status) and participation in research (i.e., yes, or no). Third, 
fisher’s exact test was used to examine the association between 
participants’ demographics (i.e., professional rank, years of 
experience) and participation in research (i.e., yes, or no), and the 
association between participants’ demographics (i.e., gender, 
professional rank) and number of publications (i.e., once, or twice), 
all analyses were conducted utilizing the JMP® Software (JMP®, 
Version 16. SAS Institute Inc., Cary, NC, 1989–2023), while using 
a statistical significance level of 0.05.

Results

Demographic characteristics

Among the 137 radiology practitioners and interns who were 
invited to participate, 112 responded and completed the questionnaire, 
resulting in an overall response rate of 81.75%. Participants’ 
demographics are shown in Table 1. The median age of the participants 
was 25 years, and the mean age was 27.6 ± 7.2 years (range, 
22–52 years). Among the 112 radiology practitioners and interns 
participating in this study, 68 (60.7%) were male, and 44 (39.3%) were 
female, 109 (97.3%) were Saudis, and 3 (2.7%) were from other 
nationalities, 82 (73.2%) were single and 30 (26.8%) were married, and 
55 (49.1%) were from Jeddah city, 39 (34.8%) from Riyadh, and 18 
(16.1%) from Al-Ahsa. A total of 11 (9.82%) had a GPA of ≤3.00–3.50, 
while 36 (32.1%) had 3.51–4.00, 37 (33%) had 4.01–4.50, 25 (22.3%) 
had 4.50–5.00, and 3 (2.68%) preferred not to disclose their GPAs. The 
sample comprised of participants from a variety of imaging 
departments. Of the total, 49 (43.7%) radiology practitioners and 
interns worked in the Radiography/Mammography/Fluoroscopy 
departments, 17 (15.2%) were from MRI, 17 (15.2%) from CT, 2 
(1.8%) from Nuclear Medicine, 19 (17%) belonged to Ultrasonography, 
and 8 (7.1%) were from Interventional Radiology departments. 
Additionally, the sample included 59 (52.7%) Technologists or 
Specialists, 15 (13.4%) Senior Specialists, 36 (32.1%) Radiology 
Interns, and 2 (1.79%) Technicians. A total of 56 (50%) participants 
had less than 1 year of experience, 15 (13.4%) had 1–3 years of 
experience, 16 (14.3%) had 3–5 years of experience, and 25 (22.3%) 
had more than 5 years of experience. Most study participants (n = 108, 
96.4%) obtained their radiological degrees in Saudi Arabia, while the 
remaining (n = 4, 3.6%) obtained them outside the country.
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Obstacles or barriers preventing research 
pursuits

Table  2 shows the obstacles or barriers that may impede the 
radiology practitioners’ and interns’ ability to conduct research. The 

potential personal-related reasons for not conducting research 
encompassed lack of interest (n = 44, 39.3%), deficiency in 
fundamental research skills (n = 51, 45.5%), inadequate research 
facilities (n = 29, 25.9%), and personal commitments such as family, 
problems, marriage (n = 43, 38.4%), whereas 11 (9.82%) do not 
acknowledge the importance of research. On the contrary, reasons for 
not conducting research from an institutional perspective included a 
lack of interest among faculty (n = 45, 40.2%), lack of professional 
supervisor support (n = 57, 50.9%), lack of research curriculum 
(n = 19, 17%), inadequate financial support (n = 36, 32.1%), lack of 
time (n = 74, 66.1%), a complicated research approval process (n = 25, 
22.3%), a shortage of patients (n = 7, 6.25%), and difficulty in 
challenges in patient follow-up (n = 21, 18.8%).

Involvement in research work

Table  3 shows the association between KAMCs’ radiology 
practitioners and interns’ demographics and their participation in 
research. Of the 112 KAMCs’ radiology practitioners and interns, 83% 
or 93 participants were engaged in research work. KAMCs 
practitioners and interns’ demographics, including gender, marital 
status, professional rank, years of experience, and medical imaging 
division/subspeciality, did not demonstrate a significant association 
with their participation in research (p > 0.05). The participation rate in 
research was similar for both males (83.8%) and females (81.8%), as 
well as for those who were single (86.6%) and those who were married 
(73.3%). Additionally, similar research participation rates were found 
among Technologists or Specialists (83%), Interns (86.1%), and Senior 
Specialists (80%), while between the two participating Technicians, 

TABLE 1 KAMCs’ radiology practitioners and interns’ demographic 
characteristics.

Variables Total Sample 
(n =  112)

Age in years “Median, mean ± standard deviation, 

(range)”
“25, 27.6 ± 7.2, (22–52)”

Gender “n (%)”
Male 68 (60.7%)

Female 44 (39.3%)

Nationality “n (%)”
Saudi 109 (97.3%)

Others 3 (2.7%)

Marital status “n 

(%)”

Single 82 (73.2%)

Married 30 (26.8%)

Grade point 

average (GPA) “n 

(%)”

≤3.00–3.50 11 (9.82%)

3.51–4.00 36 (32.1%)

4.01–4.50 37 (33%)

4.50–5.00 25 (22.3%)

Prefer not to tell 3 (2.68%)

King Abdulaziz 

Medical Cities 

(KAMCs) Location 

“n (%)”

Jeddah City 55 (49.1%)

Riyadh City 39 (34.8%)

Al-Ahsa City 18 (16.1%)

Medical imaging 

division/

subspeciality “n 

(%)”

Radiography/mammography/

fluoroscopy
49 (43.7%)

Magnetic resonance imaging 

(MRI)
17 (15.2%)

Computed tomography (CT) 17 (15.2%)

Nuclear medicine 2 (1.8%)

Ultrasonography 19 (17%)

Interventional radiology 8 (7.1%)

Professional rank 

“n (%)”

Technician 2 (1.79%)

Technologist or specialist 59 (52.7%)

Senior specialist 15 (13.4%)

Radiology intern 36 (32.1%)

Years of Experience 

“n (%)”

Less than 1 year 56 (50%)

1–3 years 15 (13.4%)

3–5 years 16 (14.3%)

More than 5 years 25 (22.3%)

Country that 

you obtain your 

radiological 

technologist degree 

from “n (%)”

Saudi Arabia 108 (96.4%)

Others 4 (3.57%)

KAMCs, King Abdulaziz Medical Cities.

Percentage of Responses Number of Responses
  

  
%( ) = ×

112
100 .

TABLE 2 Obstacles or barriers preventing 112 KAMCs’ radiology 
practitioners and interns from conducting research.

Obstacles Total sample (n =  112)

Responses n (%)

Personal reasons

Lack of interest 44 (39.3%)

Lack of baseline research skills 51 (45.5%)

Inadequate facilities for research 29 (25.9%)

Personal commitments like family, problems, 

marriage
43 (38.4%)

You do not believe in its importance 11 (9.82%)

Institutional reasons

Lack of interest by faculty 45 (40.2%)

Lack of professional supervisor support 57 (50.9%)

Lack of research curriculum 19 (17%)

Inadequate financial support 36 (32.1%)

Lack of time 74 (66.1%)

Process of research approval is complicated 25 (22.3%)

Insufficient number of patients 7 (6.25%)

Difficulty in following up with patients 21 (18.8%)

KAMCs, King Abdulaziz Medical Cities.

Percentage of Responses Number of Responses
  

  
%( ) = ×

112
100 .
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one (50%) participated in research. Similar rates of participation in 
research were also found, regardless of variations in years of 
experience. For instance, individuals with less than 1 year of 
experience had a participation rate of 87.5%, while those with 
1–3 years of experience had a participation rate of 80%. Those with 
3–5 years of experience had a participation rate of 87.5%, and those 
with more than 5 years of experience had a participation rate of 72%. 
The rates of participation in research across various medical imaging 
divisions/subspecialties were 73.5% for Radiography/Mammography/
Fluoroscopy, 88.2% for MRI, 82.4% for CT, 100% for nuclear medicine, 
94.7% for ultrasonography, and 100% for interventional radiology. 
Table 4 shows the association between KAMCs’ radiology practitioners 
and interns’ demographics and number of publications. Of the 93 
KAMCs’ radiology practitioners and interns who took part in 
radiologic research, 40.9% or 38 participants were able to successfully 
publish a total of 45 research articles. Of the 38 participants who 

published their research, 31 (81.6%) had one publication and 7 
(18.4%) had two publications. KAMCs practitioners and interns’ 
demographics, including gender, and professional rank, did not 
demonstrate a significant association with the number of publications 
(p > 0.05). Figure 1 presents the various types of research articles that 
were published (n = 45), including cross-sectional studies (n = 13, 
28.9%), retrospective clinical studies (n = 11, 24.4%), prospective 
clinical studies (n = 5, 11.1%), case reports (n = 5, 11.1%), review 
articles (n = 4, 8.9%), basic science projects (n = 4, 8.9%), and clinical 
trials (n = 3, 6.7%).

Perceptions of the importance of research

Figure 2 displays the viewpoints of 112 radiology practitioners 
and interns regarding the importance of research and its potential 
influence on their career growth. The majority of respondents (n = 89, 
79.5%) agreed that radiologic research is important, while 6 (5.3%) 
disagreed, and 17 (15.2%) were neutral. Additionally, only 29 (25.9%) 
agreed that conducting research should be mandatory, while 47 (42%) 
disagreed, and 36 (32.1%) were neutral. Most respondents (n = 64, 
57.1%) agreed that research methodology should be  part of the 
curriculum, while 20 (17.9%) disagreed, and 28 (25%) were neutral. 
Furthermore, only 23 (20.5%) agreed that research experience should 
be an important criterion for annual appraisals, while 58 (51.8%) 
disagreed and 31 (27.7%) were neutral.

Motives to conduct research

Figure 3 depicts the underlying seven motivations that drove 112 
radiology practitioners and interns to conduct research. The most 
prevalent motive among participants (n = 87, 69.6%) was the desire to 
enhance their resumes through the accomplishment of radiologic 
research. This was followed by the aspiration to facilitate acceptance into 
postgraduate radiology programs (n = 65, 58%), the goal of improving 
research skills (n = 59, 52.7%), the fulfillment of research interests 

TABLE 3 Association between KAMCs’ radiology practitioners and 
interns’ demographics and their participation in research.

Variable Participation in 
research n (%)

p-value

Yes No

Gender

Male (n = 68) 57 (83.8%) 11 (16.2%)
0.7824a

Female (n = 44) 36 (81.8%) 8 (18.2%)

Marital status

Single (n = 82) 71 (86.6%) 11 (13.4%) 0.0980a

Married (n = 30) 22 (73.3%) 8 (26.7%)

Professional rank

Technician (n = 2) 1 (50%) 1 (50%)

0.4439b
Technologist or specialist (n = 59) 49 (83%) 10 (17%)

Senior specialist (n = 15) 12 (80%) 3 (20%)

Radiology intern (n = 36) 31 (86.1%) 5 (13.9%)

Years of experience

Less than 1 year (n = 56) 49 (87.5%) 7 (12.5%)

0.3414b
1–3 years (n = 15) 12 (80%) 3 (20%)

3–5 years (n = 16) 14 (87.5%) 2 (12.5%)

More than 5 years (n = 25) 18 (72%) 7 (28%)

Medical imaging division/subspeciality

Radiography/mammography/

fluoroscopy (n = 49)
36 (73.5%) 13 (26.5%)

0.2590b

Ultrasonography (n = 19) 18 (94.7%) 1 (5.3%)

Magnetic resonance imaging 

(MRI; n = 17)
15 (88.2%) 2 (11.8%)

Computed tomography (CT; 

n = 17)
14 (82.4%) 3 (17.6%)

Interventional radiology (n = 8) 8 (100%) 0 (0%)

Nuclear medicine (n = 2) 2 (100%) 0 (0%)

KAMCs, King Abdulaziz Medical Cities. aChi-square test used. bFisher’s exact test used.

Percentage of Responses

Number of Responses
Total Number

  

  

 

%( )

=
       of sample in Each Demographical Variable

×100

.

TABLE 4 Association between KAMCs’ radiology practitioners and 
interns’ demographics and number of publications.

Variable Number of participants 
who published their 

research  =  38

p-value

Once 
(n =  31)

Twice 
(n =  7)

Gender

Male 19 (61.3%) 5 (71.4%)
0.6155a

Female 12 (38.7%) 2 (28.6%)

Professional rank

Technologist or 

specialist

19 (61.4%) 5 (71.4%)

0.5968b

Senior specialist 6 (19.3%) 2 (28.6%)

Radiology intern 6 (19.3%) 0 (0%)

KAMCs, King Abdulaziz Medical Cities. aChi-square test used. bFisher’s exact test used.

Percentage of Responses Number of Responses
  

  
%( ) = ×

38
100 .
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(n = 45, 40.2%), the publication of a research paper (n = 40, 35.7%), the 
reinforcement of a teamwork spirit through research (n = 39, 34.8%), 
and the mandatory nature of research for annual appraisals (n = 8, 7.1%).

Discussion

This study provides valuable insights into the opinions of 
radiology practitioners and interns in Saudi  Arabia regarding 

radiologic research. To our knowledge, this is the first study to assess 
the perceptions and attitudes of radiology practitioners and interns in 
Saudi Arabia toward research and to explore the various barriers and 
obstacles that hinder their research efforts. In this study, radiology 
practitioners and interns from various medical imaging subspecialties 
were found to be involved in research to the extent of 83%, with nearly 
half (40.9%) of them have had publications, and 53.3% of these 
publications being either cross-sectional studies or retrospective 
clinical studies. A lack of time, and a lack of a professional supervisor 

FIGURE 2

The perception of KAMCs’ radiology practitioners and interns of research’s importance and impact on their careers.

FIGURE 1

Type of research articles published by the 38 KAMCs’ radiology practitioners and interns who participated in a research.
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support program were common obstacles that may impede the 
radiology practitioners’ and interns’ ability to conduct research. The 
Importance of radiologic research is well recognized by 79.5% of the 
participants, and with 57.1% believe that research methodology ought 
to be  an integral component of the radiologic curriculum. 
Additionally, the most common motives for radiology practitioners 
and interns to conduct research were the desire to improve their 
resumes (69.6%), get accepted into postgraduate radiology programs 
(58%), and improve their research skills (52.7%).

Although a large majority of the participants (83%) in our study 
participated in radiologic research, the specifics of their contributions 
were not identified. Radiographers have been reported to take part in 
a variety of research-related activities, with data collection being the 
primary focus, which suggests that radiographers are not heavily 
engaged in active research pursuits (2, 30, 33). Even though 
radiographers may be involved in the collection of clinical data, their 
names are not usually included in published articles. The reason for 
this is that radiographers are not typically recognized as members of 
the academic research team because they do not play a significant role 
in the conception of research ideas, research design, execution, data 
analysis, or manuscript writing for academic research (1, 2). Being 
engaged and participating in a research group can offer exceptional 
learning prospects, facilitate the enhancement of research abilities, 
establish a valuable network with fellow researchers, and foster 
confidence in one’s professional life (1, 2). Furthermore, engaging in 
research requires establishing a thriving radiography research culture 
within the workplace (1).

A lack of time to conduct research was identified as the primary 
hindrance (66.1%) to the involvement of KAMCs’ radiology 
practitioners and interns in research, which was consistent with 
previous studies conducted among radiographers (31, 32, 39), 
physicians (35, 37, 40, 41), nursing professionals (42, 43), and medical 
students (36, 44). Managing the fast-paced healthcare environment 

within the diagnostic imaging field and making valuable contributions 
to radiologic research may seem daunting, but it is certainly achievable 
(39). It is crucial to adopt a positive outlook toward EBP to recognize 
that research is not only essential for providing high-quality healthcare 
but also for improving workflow (1, 31). To foster a research culture 
in radiology, it is imperative to educate radiology practitioners on the 
significance of EBP and inspire them to embrace this mindset shift 
(45). This approach is expected to enhance the overall research culture 
within the radiology field (1, 45).

Nearly half of the participants (50.9%) in this study have also 
identified the absence of professional supervisor support as an obstacle 
to their research involvement. It is noteworthy that the support of 
colleagues and other professionals has been identified as a crucial 
enabler/facilitator for radiography research (1, 46). A lack of research 
skills along with a lack of interest were also identified as barriers to 
conducting research by more than 40% of KAMCs’ radiology 
practitioners and interns. This finding is quite similar to that of studies 
conducted previously among radiographers in the Nordic countries 
(1), Singapore (32), and Saudi medical and surgical residents (37), 
This emphasizes the importance of creating a research culture within 
the radiology profession. A lack of a research culture has previously 
been reported in radiography (47). A culture needs to be defined in 
terms of its context, as well as how it may affect the possibility of 
change (5, 48). Additionally, a culture is comprised of “attitudes, 
norms, and values,” while a research culture pertains to research 
activities and the essential requirements. For instance, the “attitude” 
of radiographers toward recognizing their peers’ contributions in 
conducting research, the “norm” of research collaboration among 
professionals within and across fields, and “valuing” the importance 
of EBP in the workplace (1, 2).

Similarly to previous studies (2, 30–33, 41), the participants in this 
study expressed positive attitudes toward radiologic research. Although 
a significant proportion of KAMCs’ radiology practitioners and interns 

FIGURE 3

The factors motivating KAMCs’ radiology practitioners and interns to conduct research.
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(79.5%) strongly recognize the importance of radiologic research, and 
57.1% believe that research methodology should be an essential part of 
the radiology curriculum, nearly half of them (47%) do not agree that 
conducting research should be obligatory, and also nearly half of the 
study participants (51.8%) do not consider research experience as a 
crucial criterion for annual appraisals. Despite the positive attitude 
displayed, there was a difference in terms of actual participation and 
actual publication of research as only 40.9% of KAMCs’ radiology 
practitioners and interns who stated that they participated in research 
actually published their research. Similar results were found among 
clinical and academic post graduate doctors (49), physicians (37, 40), 
residents (50), and medical students (51). However, radiologic research 
publications among KAMCs’ students and faculty have increased in 
recent years. For instance, during the year of 2018–2019, three research 
articles were published (52–54), followed by a lack of publications in 
2020. Yet, in 2021, there was a considerable rise with seven research 
publications (55–61), and it continued to grow with 10 research 
publications in 2022–2023 (62–71).

Herein, the participation in research or number of publications 
among KAMCs’ participants was not significantly associated with 
their demographic characteristics, including gender, marital status, 
professional rank, years of experience, and medical imaging division/
subspecialty. In other words, similar rates of participation in research 
were found across KAMCs’ demographic data. On the contrary, 
previous studies have shown that married residents and medical 
students tend to participate in research more frequently than their 
single counterparts (36, 37). Furthermore, the same studies indicated 
that residents who have graduated with GPAs ranging from 3 to 3.74 
and 3.75 to 4.24 are more likely to participate in research than those 
with lower (<3) or higher (>0.4.25) GPAs. Additionally, it has been 
found that junior residents demonstrate a higher level of participation 
in research when compared to senior residents (36, 37).

In our study, the most common motives among participants to 
conduct research were the desire to enhance their resumes through 
the accomplishment of radiologic research (69.6%), the aspiration to 
facilitate admission into postgraduate radiology programs (58%), and 
the aim of improving research skills (52.7%). In contrast, senior 
medical students in Saudi Arabia reported even higher percentages of 
these motives, indicating that they have a greater motivation to 
conduct research than KAMCs’ radiology practitioners and 
interns (36).

Strengths and limitations and future 
research

One of the main strengths of this study is the anonymity of 
radiology practitioners and interns working in three hospitals; therefore, 
our findings reflect their genuine perceptions of this subject, free from 
the potential influence of personal interview bias, which can alter their 
opinions. The questionnaire was validated previously, which makes our 
findings more reliable. Additionally, our study can serve as a pilot study 
for future research into this specific aspect of radiology practitioners’ 
and interns’ professional development. The limitations of this study 
stem from the use of non-probability convenience sampling method, 
which limits the generalizability of the results to all radiology 
practitioners and interns in Saudi Arabia and other countries. As this 
study utilized a validated questionnaire and a quantitative approach, 

we  could not obtain any qualitative insights from the radiology 
practitioners and interns that could have been valuable. Although 83% 
of our study participants took part in radiologic research, the nature of 
their contribution was not investigated in our study. This information 
would have been valuable in assessing their research needs, strengths, 
and weaknesses, ultimately leading to better planning of research 
training and development programs. Therefore, future research should 
include a large sample size of radiology practitioners and interns from 
multiple Saudi Arabian health centers and evaluate the nature of their 
contributions to research as well as conduct qualitative analyses of 
motivations and perceived barriers.

Conclusion

Research plays a vital role in the field of radiologic technology and 
is an essential component of EBP. It is imperative to engage radiology 
practitioners and interns in radiologic research and encourage 
radiology practitioner-led research, which are both crucial steps in 
advancing the profession’s evidence base and adopting new clinical 
practices. Our findings show that, KAMCs’ radiology practitioners 
and interns have a positive attitude toward performing research and 
they consider it an integral component of the radiology profession. 
Despite the high percentage (83%) of those involved in research, the 
number of publications remains low. The primary motives for 
radiology practitioners and interns to conduct research were 
enhancing their resumes, gaining admission to postgraduate radiology 
programs, and improving their research skills. In contrast, the primary 
obstacles were the lack of time, lack of a professional supervisor 
support program, lack of research skills. Hence, healthcare 
administrators should provide radiology practitioners and interns 
with the necessary resources and support to enhance their research 
capabilities, including time, technical tools, and research methodology 
workshops. These findings can serve as a valuable basis for designing 
developmental programs aimed at overcoming these obstacles.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

King Abdullah International Medical Research Center Ethics 
Committee approved this study (Study Number: SP22J/099/08). 
We confirm that a written informed consent was obtained from the 
study participants and that the guidelines outlined in the Declaration 
of Helsinki were followed.

Author contributions

KA: Conceptualization, Data curation, Formal Analysis, 
Investigation, Methodology, Project administration, Resources, 
Software, Supervision, Validation, Visualization, Writing – original 
draft, Writing – review & editing. AA: Conceptualization, Resources, 

https://doi.org/10.3389/fmed.2023.1266285
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Alshamrani et al. 10.3389/fmed.2023.1266285

Frontiers in Medicine 09 frontiersin.org

Supervision, Writing – review & editing. RK: Investigation, Resources, 
Supervision, Writing – review & editing. KA: Data curation, Formal 
Analysis, Investigation, Methodology, Project administration, Software, 
Writing – original draft. WM: Data curation, Formal Analysis, 
Investigation, Methodology, Project administration, Software, Writing 
– original draft. AA: Data curation, Formal Analysis, Investigation, 
Methodology, Project administration, Software, Writing – original draft. 
FA: Data curation, Formal Analysis, Investigation, Methodology, Project 
administration, Software, Writing – original draft. HA: Data curation, 
Formal Analysis, Software, Writing – review & editing. EG: Data 
curation, Formal Analysis, Software, Writing – review & editing. ST: 
Investigation, Project administration, Supervision, Writing – review & 
editing. AA: Investigation, Project administration, Supervision, Writing 
– review & editing.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Acknowledgments

The authors thank all the KAMCs’ radiology practitioners and 
interns for participating in the study.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Bolejko A, Andersson BT, Debess J, Fridell K, Henner A, Sanderud A, et al. 

Facilitators for and barriers to radiography research in public healthcare in Nordic 
countries. Radiography. (2022) 28:88–94. doi: 10.1016/j.radi.2021.08.007

 2. Saukko E, Andersson BT, Bolejko A, Debess J, Fridell K, Henner A, et al. 
Radiographers’ involvement in research activities and opinions on radiography 
research: a Nordic survey. Radiography. (2021) 27:867–72. doi: 10.1016/j.
radi.2021.02.002

 3. Björkman B, Fridell K, Olofsson PT. Plausible scenarios for the radiography 
profession in Sweden in 2025. Radiography. (2017) 23:314–20. doi: 10.1016/j.
radi.2017.07.002

 4. Lavelle LP, Dunne RM, Carroll AG, Malone DE. Evidence-based practice of 
radiology. Radiographics. (2015) 35:1802–13. doi: 10.1148/rg.2015150027

 5. Fridell K, Ekberg J. A qualitative study of possible future scenarios. Radiogr Open. 
(2025) 2:15–29. doi: 10.7577/radopen.1527,Looking into the crystal ball – 
Swedish radiology

 6. Malamateniou C. Radiography and research: a United Kingdom perspective. Eur J 
Radiogr. (2009) 1:2–6. doi: 10.1016/j.ejradi.2008.12.003

 7. Sadana R, D’Souza C, Hyder AA, Chowdhury AMR. Importance of health research 
in South Asia. BMJ. (2004) 328:826–30. doi: 10.1136/bmj.328.7443.826

 8. Khan H, Khawaja MR. Impact of a workshop on the knowledge and attitudes of 
medical students regarding health research. J Coll Physicians Surg. (2007) 17:59.

 9. Snaith BA. An evaluation of author productivity in international radiography 
journals 2004–2011. J Méd Radiat Sci. (2013) 60:93–9. doi: 10.1002/jmrs.21

 10. Andersson BT, Lundén M, Lundgren SM. Radiographers’ academic development 
in Sweden: towards and after a doctoral degree. Radiography. (2020) 26:275–81. doi: 
10.1016/j.radi.2020.02.001

 11. Metsälä E, Fridell K. Insights into the methodology of radiography science. 
Radiography. (2018) 24:e105–8. doi: 10.1016/j.radi.2018.05.010

 12. Marais DL, Kotlowitz J, Willems B, Barsdorf NW, Van SS. Perceived enablers and 
constraints of motivation to conduct undergraduate research in a Faculty of Medicine 
and Health Sciences: what role does choice play? PLoS One. (2019) 14:e0212873. doi: 
10.1371/journal.pone.0212873

 13. Rosenkranz SK, Wang S, Hu W. Motivating medical students to do research: a 
mixed methods study using self-determination theory. BMC Méd Educ. (2015) 15:95. 
doi: 10.1186/s12909-015-0379-1

 14. Amgad M, Tsui MMK, Liptrott SJ, Shash E. Medical student research: an integrated 
mixed-methods systematic review and Meta-analysis. PLoS One. (2015) 10:e0127470. 
doi: 10.1371/journal.pone.0127470

 15. Nikkar-Esfahani A, Jamjoom AAB, Fitzgerald JEF. Extracurricular participation 
in research and audit by medical students: opportunities, obstacles, motivation and 
outcomes. Méd Teach. (2012) 34:e317–24. doi: 10.3109/0142159x.2012.670324

 16. Zier K, Stagnaro-Green A. A multifaceted program to encourage medical students’ 
research. Acad Med. (2001) 76:743–7. doi: 10.1097/00001888-200107000-00021

 17. Knight SE, Wyk JMV, Mahomed S. Teaching research: a programme to develop 
research capacity in undergraduate medical students at the University of KwaZulu-
Natal. South Africa BMC Méd Educ. (2016) 16:61. doi: 10.1186/s12909-016-0567-7

 18. Riley SC, Morton J, Ray DC, Swann DG, Davidson DJ. An integrated model for 
developing research skills in an undergraduate medical curriculum: appraisal of an 
approach using student selected components. Perspect Méd Educ. (2013) 2:230–47. doi: 
10.1007/s40037-013-0079-7

 19. Burgoyne LN, O’Flynn S, Boylan GB. Undergraduate medical research: the student 
perspective. Méd Educ Online. (2010) 15:5212. doi: 10.3402/meo.v15i0.5212

 20. Murdoch-Eaton D, Drewery S, Elton S, Emmerson C, Marshall M, Smith JA, et al. 
What do medical students understand by research and research skills? Identifying 
research opportunities within undergraduate projects. Méd Teach. (2010) 32:e152–60. 
doi: 10.3109/01421591003657493

 21. Nazha B, Salloum RH, Fahed AC, Nabulsi M. Students’ perceptions of peer-
organized extra-curricular research course during medical school: a qualitative study. 
PLoS One. (2015) 10:e0119375. doi: 10.1371/journal.pone.0119375

 22. Laidlaw A, Aiton J, Struthers J, Guild S. Developing research skills in medical 
students: AMEE guide no. 69. Méd Teach. (2012) 34:754–71. doi: 
10.3109/0142159x.2012.704438

 23. Lundgren SM, Andersson BT, Lundén M. Radiographic research in Sweden – a 
review of dissertations. Radiography. (2019) 25:S25–32. doi: 10.1016/j.radi.2019.04.012

 24. Snaith B, Harris MA, Harris R. Radiographers as doctors: a profile of UK doctoral 
achievement. Radiography. (2016) 22:282–6. doi: 10.1016/j.radi.2016.04.006

 25. Peck A. Clark’s Essential PACS, RIS and imaging informatics. Boca Raton, Florida, 
United States:  CRC Press (2017), 49–72.

 26. Ming Y, Wu N, Qian T, Li X, Wan DQ, Li C, et al. Progress and future trends in 
PET/CT and PET/MRI molecular imaging approaches for breast Cancer. Front Oncol. 
(2020) 10:1301. doi: 10.3389/fonc.2020.01301

 27. Liew C. The future of radiology augmented with artificial intelligence: a strategy 
for success. Eur J Radiol. (2018) 102:152–6. doi: 10.1016/j.ejrad.2018.03.019

 28. Hardy M, Harvey H. Artificial intelligence in diagnostic imaging: impact on the 
radiography profession. Br J Radiol. (2020) 93:20190840. doi: 10.1259/bjr.20190840

 29. Ploussi A, Efstathopoulos EP. Importance of establishing radiation protection 
culture in radiology department. World J Radiol. (2016) 8:142–7. doi: 10.4329/wjr.v8.
i2.142

 30. Ahonen S-M, Liikanen E. Radiographers’ preconditions for evidence-based 
radiography. Radiography. (2010) 16:217–22. doi: 10.1016/j.radi.2010.01.005

 31. Abrantes AFCL, Ribeiro LPV, Silva CA da, England A, Azevedo KB, Almeida RPP, 
Reis MVC. Evidence-based radiography: a new methodology or the systematisation of 
an old practice? Radiography (2020) 26:127–132. doi: 10.1016/j.radi.2019.09.010

 32. Ooi C-C, Lee SH-E, Soh BP. A survey on the research awareness and readiness 
among radiographers in Singapore General Hospital (SGH). Radiography. (2012) 
18:264–9. doi: 10.1016/j.radi.2012.06.004

https://doi.org/10.3389/fmed.2023.1266285
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1016/j.radi.2021.08.007
https://doi.org/10.1016/j.radi.2021.02.002
https://doi.org/10.1016/j.radi.2021.02.002
https://doi.org/10.1016/j.radi.2017.07.002
https://doi.org/10.1016/j.radi.2017.07.002
https://doi.org/10.1148/rg.2015150027
https://doi.org/10.7577/radopen.1527
https://doi.org/10.1016/j.ejradi.2008.12.003
https://doi.org/10.1136/bmj.328.7443.826
https://doi.org/10.1002/jmrs.21
https://doi.org/10.1016/j.radi.2020.02.001
https://doi.org/10.1016/j.radi.2018.05.010
https://doi.org/10.1371/journal.pone.0212873
https://doi.org/10.1186/s12909-015-0379-1
https://doi.org/10.1371/journal.pone.0127470
https://doi.org/10.3109/0142159x.2012.670324
https://doi.org/10.1097/00001888-200107000-00021
https://doi.org/10.1186/s12909-016-0567-7
https://doi.org/10.1007/s40037-013-0079-7
https://doi.org/10.3402/meo.v15i0.5212
https://doi.org/10.3109/01421591003657493
https://doi.org/10.1371/journal.pone.0119375
https://doi.org/10.3109/0142159x.2012.704438
https://doi.org/10.1016/j.radi.2019.04.012
https://doi.org/10.1016/j.radi.2016.04.006
https://doi.org/10.3389/fonc.2020.01301
https://doi.org/10.1016/j.ejrad.2018.03.019
https://doi.org/10.1259/bjr.20190840
https://doi.org/10.4329/wjr.v8.i2.142
https://doi.org/10.4329/wjr.v8.i2.142
https://doi.org/10.1016/j.radi.2010.01.005
https://doi.org/10.1016/j.radi.2019.09.010
https://doi.org/10.1016/j.radi.2012.06.004


Alshamrani et al. 10.3389/fmed.2023.1266285

Frontiers in Medicine 10 frontiersin.org

 33. Vikestad KG, Hafskjold L, Kjelle E, Sebuødegård S, Hofvind S. Radiographers’ 
opinions on radiography research in Norway – a national survey. Radiography. (2017) 
23:135–40. doi: 10.1016/j.radi.2016.12.006

 34. England A, Thompson JD. Evolving the landscape of research. Radiography. (2019) 
25:S1–3. doi: 10.1016/j.radi.2019.07.003

 35. Al-Abdullateef SH. A survey of the attitude and practice of research among doctors 
in Riyadh military hospital primary care centers, Saudi Arabia. J Fam Community Med. 
(2012) 19:38–42. doi: 10.4103/2230-8229.94012

 36. AlGhamdi KM, Moussa NA, AlEssa DS, AlOthimeen N, Al-Saud AS. Perceptions, 
attitudes and practices toward research among senior medical students. Saudi Pharm J. 
(2014) 22:113–7. doi: 10.1016/j.jsps.2013.02.006

 37. AlEnazi AS, Alamri AS, AlGhamdi AS, Almansour AH, Rubaian NFB, Al-Otaibi 
FK, et al. Perceptions, barriers, and attitudes toward research among in-training 
physicians in Saudi Arabia: a multicenter survey. Sci Prog. (2021) 104:003685042110106. 
doi: 10.1177/00368504211010604

 38. Alaamer AS. Radiography education and training in Saudi Arabia. Open J Radiol. 
(2012) 2:134–40. doi: 10.4236/ojrad.2012.24025

 39. Reid K, Edwards H. Evaluating the role of the diagnostic research radiographer. 
Radiography. (2011) 17:207–11. doi: 10.1016/j.radi.2011.02.004

 40. Leahy N, Sheps J, Tracy CS, Nie JX, Moineddin R, Upshur REG. Family physicians’ 
attitudes toward education in research skills during residency: findings from a national 
mailed survey. Can Fam Physician Med Fam Can. (2008) 54:413–4.

 41. Caldwell B, Coltart K, Hutchison C, McJury M, Morrison A, Paterson C, et al. 
Research awareness, attitudes and barriers among clinical staff in a regional cancer 
Centre. Part 1: a quantitative analysis. Eur J Cancer Care. (2017) 26:e12434. doi: 10.1111/
ecc.12434

 42. Ramón C, Nievas-Soriano BJ, García-González J, Alarcón-Rodríguez R, Requena-
Mullor M, Lozano-Paniagua D. Motivation and barriers to research among nursing 
professionals in Southeast Spain. Healthcare. (2022) 10:675. doi: 10.3390/
healthcare10040675

 43. Hagan J, Walden M. Development and evaluation of the barriers to nurses’ 
participation in research questionnaire at a large academic pediatric hospital. Clin Nurs 
Res. (2017) 26:157–75. doi: 10.1177/1054773815609889

 44. Siemens DR, Punnen S, Wong J, Kanji N. A survey on the attitudes towards 
research in medical school. BMC Méd Educ. (2010) 10:4. doi: 10.1186/1472-6920-10-4

 45. Munn Z. Why isn’t there an evidence-based radiography? Reflections and a call to 
action. Radiography. (2020) 26:S14–6. doi: 10.1016/j.radi.2020.05.005

 46. Elshami W, McConnell J, Abuzaid M, Noorajan Z. Radiography doctorates in 
Arabia: current position and opportunities to transform research practice in the Middle 
East. Radiography. (2021) 27:142–9. doi: 10.1016/j.radi.2020.07.008

 47. Nightingale J. Establishing a radiography research culture – are we  making 
progress? Radiography. (2016) 22:265–6. doi: 10.1016/j.radi.2016.09.002

 48. Fridell K, Ekberg J. Making the invisible visible: a qualitative study of the values, 
attitudes and norms of radiologists relating to radiation safety. J Radiol Prot. (2016) 
36:200–14. doi: 10.1088/0952-4746/36/2/200

 49. Fatima M, Zehra N, Ahmad F, Obaid MS. Awareness regarding research skills 
among clinical and academic post graduate doctors in teaching hospitals of Karachi. 
JPMA J Pak Méd Assoc. (2014) 64:624–8.

 50. Silcox LC, Ashbury TL, VanDenKerkhof EG, Milne B. Residents’ and program 
directors’ attitudes toward research during anesthesiology training: a Canadian 
perspective. Anesth Analg. (2006) 102:859–64. doi: 10.1213/01.
ane.0000194874.28870.fd

 51. Khan H, Khawaja MR, Waheed A, Rauf MA, Fatmi Z. Knowledge and attitudes 
about health research amongst a group of Pakistani medical students. BMC Méd Educ. 
(2006) 6:54. doi: 10.1186/1472-6920-6-54

 52. Almoutairi RH, Bugis SH, Alharbi ZA, Alattas SM, Banoqitah E, Alshamrani KM, 
et al. Consistency of CT KUB radiation dose and exposure parameters in king Abdulaziz 
Medical City in Jeddah-quality assessment. JKAU Eng Sci. (2019) 30:37–42. doi: 10.4197/
Eng.30-2.4

 53. Qurashi AA, Rainford LA, Alshamrani KM, Foley SJ. The impact of obesity on 
ABDOMINAL CT radiation dose and image quality. Radiat Prot Dosim. (2018) 
185:17–26. doi: 10.1093/rpd/ncy212

 54. Kuban KCK, Jara H, O'Shea TM, Heeren T, Joseph RM, Fichorova RN, et al. Association 
of circulating Proinflammatory and anti-inflammatory protein biomarkers in extremely 
preterm born children with subsequent brain magnetic resonance imaging volumes and 
cognitive function at age 10 years. J Pediatr. (2019) 210:81–90.e3. doi: 10.1016/j.
jpeds.2019.03.018

 55. Alshamrani KM, Khan MA, Alyousif S. Assessment of radiological sciences students’ 
and interns’ long-term retention of theoretical and practical knowledge: a longitudinal panel 
study. Adv Med Educ Pract. (2021) 12:1549–59. doi: 10.2147/amep.s346802

 56. Qurashi AA, Alanazi RK, Alhazmi YM, Almohammadi AS, Alsharif WM, 
Alshamrani KM. Saudi radiology Personnel’s perceptions of artificial intelligence 
implementation: a cross-sectional study. J Multidiscip Healthc. (2021) 14:3225–31. doi: 
10.2147/jmdh.s340786

 57. Alsharif S, Subahi A, Shirah B, Alshamrani KM, Alhazmi TA, Mesurolle B. Incidental 
gonadal vein thrombosis diagnosed using computed tomography imaging: a single-center, 
retrospective, cohort study. Cureus. (2021) 13:e15741. doi: 10.7759/cureus.15741

 58. Alshamrani KM, Alkenawi AA, Alghamdi BN, Honain RH, Alshehri HA, Alshatiri 
MO, et al. Patient-based dose audit for common radiographic examinations with digital 
radiology systems: a retrospective cross-sectional study. Cureus. (2021) 13:e15005. doi: 
10.7759/cureus.15005

 59. AlSharif S, Alshamrani KM, Scaranelo A, Khoumais N, Subahi A, Mesurolle B. 
Unusual male breast lesions. J Clin Imaging Sci. (2021) 11:21. doi: 10.25259/jcis_43_2021

 60. Alshamrani K, Alkenawi A. Teleradiology public-private partnerships in Saudi Arabia: 
a review. Int J Medicine Dev Ctries. (2021) 5:1096–9. doi: 10.24911/ijmdc.51-1614155864

 61. Qurashi AA, Rainford LA, Alhazmi FH, Alshamrani KM, Sulieman A, Alsharif 
WM, et al. Low radiation dose implications in obese Abdominal computed tomography 
imaging. Appl Sci. (2021) 11:2456. doi: 10.3390/app11062456

 62. Alsharif S, Alasaad G, Bukhari MK, Sharkar A, Altaf M, Milibari S, et al. Assessment of 
the response to Abdominal and pelvic computed tomography report recommendations: a 
single-center, retrospective. Chart Rev Study Cureus. (2022) 14:e21190. doi: 10.7759/
cureus.21190

 63. Alshamrani K, Humaiyan R, Alghamdi A, Alwthinane G, Tammar D, Alzahrani 
A, et al. Radiation safety while providing bedside care during portable radiography 
procedures: knowledge and attitude of respiratory therapists and ICU nurses. JKAU Eng 
Sci. (2022) 32:25–32.

 64. Alsharif W, Qurashi A, Toonsi F, Alanazi A, Alhazmi F, Abdulaal O, et al. A 
qualitative study to explore opinions of Saudi Arabian radiologists concerning AI-based 
applications and their impact on the future of the radiology. BJR Open. (2022) 4:10029. 
doi: 10.1259/bjro.20210029

 65. Alshamrani KM, Alkenawi AA, Kaifi R, Alsharif S, Merdah AS, Munshi WE, et al. 
Burnout among Saudi radiological sciences undergraduate students during COVID-19 
pandemic: a cross-sectional study. Psychol Res Behav Manag. (2022) 15:1637–48. doi: 
10.2147/prbm.s372251

 66. Alsharif WM, Alyami JH, Qurashi AA, Aljuhani RA, Alqrafi RK, Alraddadi RS, et al. 
The motivational factors of choosing diagnostic radiology as a profession among Saudi 
radiography students. Adv Med Educ Pract. (2022) 13:955–67. doi: 10.2147/amep.s374194

 67. Qurashi A, Alsharif W, Alshoabi S, Almohsen N, Aljohani S, Banoqitah E, et al. 
Evaluating the knowledge of computed tomography parameters between radiographers and 
undergraduate students in Medina, Saudi  Arabia. JKAU Eng Sci. (2022) 32:1–12. doi: 
10.4197/eng

 68. Al-Dahery ST, Alsharif WM, Alamri FH, Nawawi SA, Mofti WK, Alhazmi FH, 
et al. The role of teleradiology during COVID-19 outbreak: Saudi radiologists’ 
perspectives. Saudi Med J. (2023) 44:202–10. doi: 10.15537/smj.2023.44.2.20220793

 69. Kaifi R, Subahi A, Alqarni S, Jaddawi A, Alghamdi A, Alshamrani KM. The impact 
of COVID-19 on radiological science students and interns at king Saud bin Abdulaziz 
University for Health Sciences: cross-sectional study. Adv Méd Educ Pract. (2023) 
14:563–71. doi: 10.2147/amep.s407289

 70. Nufaiei ZFA, Alshenkiti A, Sallam FN, Badraig NS, Zhranei RMA, Alshamrani 
KM, et al. Assessment of the knowledge and opinions of undergraduate health care 
students concerning influenza vaccination in Saudi Arabia: a cross-sectional study. J 
Multidiscip Healthc. (2023) 16:2681–90. doi: 10.2147/jmdh.s415745

 71. Alshamrani KM, Ghulam EM, Alattas M, Aljaddani H, Alhakami M, Nufaiei ZFA, 
et al. Transition to remote/hybrid learning during the COVID-19 pandemic among 
Saudi students of the College of Applied Medical Sciences: a cross-sectional study. Front 
Med. (2023) 10:1257589. doi: 10.3389/fmed.2023.1257589

https://doi.org/10.3389/fmed.2023.1266285
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1016/j.radi.2016.12.006
https://doi.org/10.1016/j.radi.2019.07.003
https://doi.org/10.4103/2230-8229.94012
https://doi.org/10.1016/j.jsps.2013.02.006
https://doi.org/10.1177/00368504211010604
https://doi.org/10.4236/ojrad.2012.24025
https://doi.org/10.1016/j.radi.2011.02.004
https://doi.org/10.1111/ecc.12434
https://doi.org/10.1111/ecc.12434
https://doi.org/10.3390/healthcare10040675
https://doi.org/10.3390/healthcare10040675
https://doi.org/10.1177/1054773815609889
https://doi.org/10.1186/1472-6920-10-4
https://doi.org/10.1016/j.radi.2020.05.005
https://doi.org/10.1016/j.radi.2020.07.008
https://doi.org/10.1016/j.radi.2016.09.002
https://doi.org/10.1088/0952-4746/36/2/200
https://doi.org/10.1213/01.ane.0000194874.28870.fd
https://doi.org/10.1213/01.ane.0000194874.28870.fd
https://doi.org/10.1186/1472-6920-6-54
https://doi.org/10.4197/Eng.30-2.4
https://doi.org/10.4197/Eng.30-2.4
https://doi.org/10.1093/rpd/ncy212
https://doi.org/10.1016/j.jpeds.2019.03.018
https://doi.org/10.1016/j.jpeds.2019.03.018
https://doi.org/10.2147/amep.s346802
https://doi.org/10.2147/jmdh.s340786
https://doi.org/10.7759/cureus.15741
https://doi.org/10.7759/cureus.15005
https://doi.org/10.25259/jcis_43_2021
https://doi.org/10.24911/ijmdc.51-1614155864
https://doi.org/10.3390/app11062456
https://doi.org/10.7759/cureus.21190
https://doi.org/10.7759/cureus.21190
https://doi.org/10.1259/bjro.20210029
https://doi.org/10.2147/prbm.s372251
https://doi.org/10.2147/amep.s374194
https://doi.org/10.4197/eng
https://doi.org/10.15537/smj.2023.44.2.20220793
https://doi.org/10.2147/amep.s407289
https://doi.org/10.2147/jmdh.s415745
https://doi.org/10.3389/fmed.2023.1257589

	The barriers, motives, perceptions, and attitudes toward research among radiology practitioners and interns in Saudi Arabia: a cross-sectional study
	Introduction
	Methods
	Study design and setting
	Study participants and sampling technique
	Data instruments
	Ethical consideration
	Statistical analyses

	Results
	Demographic characteristics
	Obstacles or barriers preventing research pursuits
	Involvement in research work
	Perceptions of the importance of research
	Motives to conduct research

	Discussion
	Strengths and limitations and future research

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

