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Purpose: To evaluate radiologists’ education, knowledge and skills of research, attitude toward evidence-based radiology (EBR),
understanding of terms and use of related published work in clinical practice and the association between these variables and
sociodemographic characteristics. We also aim to assess the availability of resources and to identify sources and the main barriers
to implementing EBR.
Materials and Methods: A total of 87 radiologists completed a questionnaire, which consisted of eight sections related to
radiologists’ demographic characteristics, and EBR-related questions. Descriptive statistics were used, and the association between
EBR-related parts and sociodemographic characteristics was performed.
Results: Ninety-three percent of the radiologists believed that EBR is necessary in practice. Only 40% received formal training in
search strategies and 29.9% in critical appraisal of research literature during academic preparation. Moreover, 21–62% of the
respondents completely understand specific terms related to EBR. Sixty-three percent stated that they can access relevant databases
and the Internet at workplace. Research articles were only used by 24% to make a clinical decision. Almost 50% reported that they
read or reviewed ≤1 article per month. The primary barrier to implementing EBR was the lack of colleagues’ support. Understanding
terms and the number of articles used in clinical decision were significantly related to education (P-value=0.001, 0.007) and hospital
section (P-value=0.002, 0.027) respectively.
Conclusion: Radiologists showed positive attitude toward EBR. However, there is a lack in information resources, colleagues’
support, use of published literature, understanding of research terms and the ability of radiologists to access relevant databases at
workplaces.
Keywords: clinical decision, research evidence, evidence-based radiology

Introduction
The field of medical imaging has grown tremendously in the last three decades with the introduction of new technology,
imaging techniques, noninvasive diagnostic examinations, and therapeutic procedures. These developments have been
accompanied by a large volume of both peer reviewed and non-peer reviewed medical literature. In order to support
evidence-based practice, it is important for radiologists to be able to critically assess the available literature and not
simply to accept recommendations from experts.1 However, anecdotally, it is known that radiologists do tend to rely on
habits or “experts in the field” for decision-making in their professional practice.

Evidence-based radiology (EBR) describes medical decision-making based on the combination of three main
components: the best available medical imaging research evidence, clinical expertise and patient’s expectations.1 The
clinical expertise component involves the skills and ability of the radiologist to assess patient history and presentation
and to make important decisions in regards to which imaging tests individual patients will most benefit from. As each
individual has values and preferences that should also be considered when making clinical decisions, patient’s expecta-
tions form a vital EBR component.2 In radiology, the availability of multiple diagnostic and interventional imaging
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modalities combined with rapid advancement in technology is known to have resulted in radiologists being challenged to
assimilate all the information needed to render high-quality cost-effective care.3,4 Radiologists must actively participate
in research activities to be able to manage with and be responsive to the continuous development of advanced diagnostic
and therapeutic procedures. Hence, the implementation of EBR in both academic and clinical practice should be enforced
and facilitated in order to enhance clinical outcomes and quality of life for patients.5

The incorporation of evidence into practice requires radiologists to both understand the published literature and to be
able to critically evaluate the strength of the evidence presented. These skills are not usually incorporated into radiology
academic curriculums, so radiologists may have limited knowledge and skills in EBR.2 Short courses in evidence-based
medicine have been shown to significantly improve a physicians’ knowledge and skills.6 There is however a limited
number of studies focused on radiologists’ application of evidence-based practice in medical imaging worldwide.2,7–9 In
Jordan, a few studies have investigated evidence-based practice in medicine targeting medical doctors who agreed that
research findings may improve patient care.10 However, only a few of the participants understood the technical terms
used in evidence-based medicine. Participants noted limited resources and facilities, and high patient numbers as the two
major barriers to practicing evidence-based medicine.10 These barriers may also apply to the field of radiology; however,
no studies have examined evidence-based practice in radiology.

The aim of this study was to evaluate the level of education, knowledge, skills and attitude toward EBR, under-
standing of terms related to EBR and use of related published work in clinical practice among Jordanian radiologists; and
to assess the association between these variables and sociodemographic characteristics. Additionally, the study sought to
assess the availability of EBR resources and to identify potential barriers to implementing EBR in Jordan.
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Materials and Methods
Participants and Study Design
Ethical approval was obtained by the Human Ethics Research Committee at Jordan University of Science and
Technology (Research number 20190248), and informed written consent was obtained from all participants prior to
completing the questionnaire. All radiologists (board-certified specialists in radiology) and radiology residents working at
the six main public and private hospitals in the north and central regions of Jordan were invited to participate in the study.
A total of 87 radiologists agreed to participate. A self-administered questionnaire was distributed and collected by two
research assistants who were familiar with the aims and the details of the study.

Instrument
The questionnaire used in the current study was adapted from a survey used in previous work.8,11–15 The survey consisted
of eight sections. The first section included questions related to radiologist demographic and professional characteristics
including age, gender, level of education, hospital section, hours worked per week, years of experience, average daily
workload, and if the radiologist worked as a clinical instructor for students. The second section included seven 5-point
Likert-type agreement scale (strongly agree to strongly disagree) questions related to radiologists’ education, knowledge
and research skills. The third section examined radiologists’ personal attitude toward using EBR, which consisted of 15
statements using the same 5-point agreement scale. The fourth section listed 10 terms related to the use of research.
Radiologists were asked to rate their understanding of these terms using a 3-point scale (do not understand, understand
somewhat, understand completely). The fifth part included six questions concerning the availability of resources and
support provided to promote EBR and the radiologists were asked to answer these questions with a yes, no or do not
know responses. In the sixth section, the radiologists were requested to rate their use of six clinical decision-making
sources (personal experience, colleagues’ opinions, supervisor’s or expert opinion, internet, books, research reviews and
articles) using a 5-point scale (never to always). The seventh section included two questions related to the frequency of
EBR reading and use of research in clinical practice. Information regarding the barriers to the use of EBR in clinical
practice was included in the last section where each radiologist was asked to select up to three barriers.

Data Analysis
Statistical Package for Social Sciences SPSSTM software was used to analyze the data. Descriptive statistics including
frequency, percentage, mean, and standard deviation were used to describe demographic and EBR-related data. The
percentage of radiologists who agreed with each statement was calculated by combining “strongly agree” and “agree”
answers and the percentage of radiologists who disagreed was calculated by combining “strongly disagree” and
“disagree” answers.

For the purpose of analysis and to calculate mean values, the 5-point agreement scale used for the attitude and
education, knowledge and skills sections were coded on a scale from 1 (strongly disagree) to 5 (strongly agree). The scale
of understanding of terms was coded from 1 (do not understand) to 3 (understand completely) and the responses of the
use of published research part were given scores from 1 (≤1 article) to 5 (>16 articles).

Study variables were checked for normality using Shapiro–Wilk test, which indicated that all variables were
normally distributed. Analysis of means was used to test the association between participants’ responses according to
their demographic and professional characteristics using independent t-test to compare the means between two groups
and one-way ANOVA to compare the means among three or more groups. A significant finding was set at a P-value
of <0.05.

Results
Of the 134 radiologists and radiology residents invited to participate in the study, 107 returned the questionnaire, 20 were
excluded from the study due to missing data with only 87 included in the final analysis. As indicated in Table 1, more than
half of the participating radiologists were aged between 31 and 40 years and 61% were males. More than two-thirds (68%)
held a Bachelor’s degree and 32% had completed higher education; 63% worked in public hospitals. Almost one-half of
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respondents had 4–10 years of radiology experience and almost the same percentage worked more than 40 hours per week
and participated in continuing education courses. A minority (13%) worked as clinical instructors for radiology students.

The reliability coefficient (Cronbach’s alpha α values) of the attitude and knowledge of radiologists towards EBR is
calculated as 0.81 for personal attitude towards the use of EBR and 0.83 for education, knowledge, and research skills.

In terms of statements related to education, knowledge and skills of EBR, 69% of the participants reported that they
had learned the foundations of EBR as part of their academic preparation, 40% received formal training in search
strategies for finding research and 30% received formal training in critical appraisal of research literature. A range from
46% to 55% of the respondents stated that they were familiar with medical search engines and that they were confident to
find, and critically review relevant research. Almost 60% reported using radiology-based databases to find key literature
regarding clinical practice (Table 2).

Table 2 shows that in all positively worded statements, more than half of the respondents held a positive belief and
attitude toward the use of EBR. Of those, the data showed that more than 80% of the participants agreed or strongly
agreed that EBR is necessary in the practice of radiology (Statement 8: 93%), and that research findings are useful in day-
to-day practice (Statement 9: 83%). Additionally, 84% of respondents believed that EBR improves the quality of patient
care and 82% were interested in learning or improving skills necessary to EBR practice. Several (n=56) respondents
believed that EBR does not take into account patient preferences (49%) and that there is a definitive line between
research and practice (n=43, 64%). Moreover, 53% of the respondents considered that strong evidence was lacking to
support most of the radiology interventions used in practice.

The results of the current study showed that only 21% of the respondents completely understood the term “odds ratio”
and 62% the term relative risk. The list of terms and level of understanding of each term are reported in Table 3.

Table 4 shows that less than half the respondents answered yes to the questions related to the support provided by the
facility to use research in practice and the availability of professional journals in paper form, a resource person to assist in
implementing EBR and financial support from their facility to attend educational meetings and conferences. A majority
(63.2%) of respondents stated that they had access to the Internet and the ability to access relevant databases at the
facility they worked in.

Table 1 Socio-Demographic and Professional Characteristics of Study Participants (N= 87)

Characteristic Number Percentage (%)

Age (years) 21–30 25 29
31–40 47 54

>40 15 17

Gender Male 53 61
Female 34 39

Level of education Bachelor 59 68

Higher educationa 28 32
Section of hospital Private 32 37

Public 55 63
Hours working per week ≤40 44 51

>40 43 49

Years of experience ≤3 20 23
4–10 47 54

>10 20 23

Patients/day <25 27 31
≥25 60 69

Clinical instructor for radiology residents Yes 11 13

No 76 87

Note: aMasters and PhD degrees.
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Table 2 Distribution of Responses Related to Education, Knowledge and Skills and Personal Attitudes Toward the Use of Evidence-
Based Radiology (EBR)

Statement Agree,
No. (%)

Neutral,
No. (%)

Disagree,
No. (%)

1. I learned the foundations for EBR as part of my academic preparation 60 (69) 15 (17) 12 (14)

2. I have received formal training in search strategies for finding research
relevant to my practice

35 (40) 21 (24) 31 (36)

Education, knowledge
and skills of EBR

3. I received formal training in critical appraisal of research literature as part

of my academic preparation

26 (30) 25 (29) 36 (41)

4. I am familiar with the medical search engines 43 (49) 23 (26) 21 (24)

5. I am confident in my ability to critically review professional literature 40 (46) 24 (28) 23 (26)
6. I am confident in my ability to find relevant research to answer my clinical

questions

48 (55) 24 (28) 15 (17)

7. I use radiology-based databases to find literature regarding my clinical practice 52 (60) 15 (17) 20 (23)

Personal attitude
toward use of EBR

8. Application of EBR is necessary in the practice of radiology 81 (93) 2 (2) 4 (5)

9. Literature and research findings are useful in my day-to-day practice 72 (83) 9 (10) 6 (6.)
10. I need to increase the use of evidence in my daily practice 69 (79) 11 (13) 7 (8)

11. The adoption of EBR places an unreasonable demand on radiologistsa 31 (36) 29 (33) 27 (31)

12. I am interested in learning or improving skills necessary to incorporate
EBR into my practice

71 (82) 5 (6) 11 (13)

13. EBR improves the quality of patient care 73 (84) 7 (8) 7 (8)

14. EBR does not consider the limitations of clinical practice settinga 31 (36) 40 (46) 16 (18)
15. My clinical performance will improve if I incorporate EBR into my

practice

64 (74) 18 (21) 5 (6)

16. Strong evidence is lacking to support most of the interventions I use
with my patientsa

46 (53) 25 (29) 16 (18)

17. EBR helps me make decisions about patient care 67 (77) 14 (16) 6 (7)

18. There is a definite line between research and practicea 56 (64) 20 (23) 11 (13)
19. Radiologists should be responsible for conducting their own literature

reviews to answer their clinical questions

56 (64) 16 (18) 15 (17)

20. Radiologists should be responsible to criticality evaluating the quality of
the literature to address their clinical questions

47 (54) 26 (30) 14 (16)

21. Radiologists should be responsible for interpreting whether research

findings apply to their practice

47 (54) 22 (25) 18 (21)

22. EBR does not take into account patient preferencesa 43 (49) 26 (30) 18 (21)

Note: aNegatively worded statements.

Table 3 Distribution of Responses Related to Understanding of Specific Terms Related to EBR, (N=87)

Term Do Not Understand No. (%) Understand Somewhat No. (%) Understand Completely No. (%)

Relative risk 7 (8) 26 (30) 54 (62)

Absolute risk 8 (9) 26 (30) 53 (61)
Systematic review 13 (15) 42 (48) 32 (37)

Odds ratio 20 (23) 49 (56) 18 (21)

Confidence interval 18 (21) 47 (54) 22 (25)
Publication bias 19 (22) 40 (46) 28 (32)

Critical appraisal 25 (29) 38 (44) 24 (28)

Level of evidence 11 (13) 37 (43) 39 (45)
Level of recommendation 13 (15) 42 (48) 32 (37)

Practice guideline 14 (16) 31 (36) 42 (48)
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As shown in Table 5, 70% of the respondents relied always on their own individual experience as the main source to
make decisions in clinical practice, while research reviews and articles were used always by only 24% of the
respondents.

As indicated in Table 6, the analyses of the association between sociodemographic characteristics and EBR-related
sections indicated that the level of participants’ understanding of terms and the number of articles used in clinical
decision-making were significantly related to their level of education (P value = 0.001, 0.047) and section of the hospital
(P value = 0.002, 0.027), respectively.

Almost half the respondents reported that they read or reviewed less than one article relevant to their professional
practice per month (Figure 1). A small proportion (28% and 33%) reported reading and reviewing between two and five
articles per month, respectively.

Figure 2 shows that the three most reported barriers to EBR were the lack of collective support among colleagues
(58.6%), lack of information resources (43.7%) and insufficient time (40.2%).

Discussion
This study included 87 Jordanian radiologists working at the main public and private hospitals in the North and Central
regions of Jordan. The number of radiology specialists in these hospitals ranged from 4 to 15 with an average of 8
radiologists per hospital, while the number of radiology residents ranged from 13 to 39 with an average of 30 per hospital.
The average number of general radiography, computed tomography (CT) and magnetic resonance imaging (MRI) machines
in each hospital was 5, 2 and 2 respectively. To become a radiologist in Jordan, a medical student must undertake a relevant
Bachelor’s degree (Doctor of Medicine) for at least 6 years in a governmental university. After successfully completing the
degree, the physician receives a temporary professional licence in general medicine. After that, physicians undertake a 12-
month internship in all four major specialties: surgery, pediatrics, internal medicine and obstetrics and gynecology to receive
a permanent professional licence. After the internship, a 4-year residency program is required to become a qualified resident
in radiology. At the end of each year of residency, the physician is required to pass a theoretical and a practical exam. To
become a radiology specialist (gain a professional licence in radiology), the physician must pass the Jordanian board exam,

Table 4 Availability of Resources and Support to Promote EBR

Statement Yes,
No.
(%)

No,
No.
(%)

Do Not
Know,
No. (%)

1. I have access in my facility to current research through professional journals in their paper form 36 (41) 47 (54) 4 (5)

2. I have the ability to access relevant databases and the Internet at my facility 55 (63) 27 (31) 5 (6)
3. A resource person (eg, clinical practice leader, librarian) is available at my facility to assist me with

implementing EBR

36 (41) 45 (52) 6 (7)

4. My facility mandates the use of current research findings in practice (mandate is a written requirement) 28 (32) 47 (54) 12 (14)
5. My facility provides financial support to attend educational meetings and conferences 28 (32) 40 (46) 19 (22)

6. My facility supports the use of current research in practice 23 (26) 56 (64) 8 (9)

Table 5 Responses Related to Sources Used to Make a Clinical Decision in Radiology Practice

Indictor Always,
No. (%)

Often,
No. (%)

Somewhat, No. (%) Rarely,
No. (%)

Never,
No. (%)

My personal experience 61 (70) 20 (23) 6 (7) 0 (0) 0 (0)

My colleagues’ opinions 31 (36) 35 (40) 19 (22) 2 (2) 0 (0)
My supervisor’s or expert opinion 33 (38) 33 (38) 19 (22) 2 (2) 0 (0)

Internet 26 (30) 30 (35) 25 (29) 5 (6) 1 (1)

Book 24 (28) 10 (12) 32 (37) 15 (17) 6 (7)
Research reviews and articles 21 (24) 22 (25) 32 (37) 10 (12) 2 (2)
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which is divided into two parts, one a prerequisite for the second is held during and one after completing the residency
program. For job ranking from one level to another, depending on the level, the radiologist must complete 5–7 years of
practice, perform three to five research studies, and attend 200–250 hours of conferences.

Education, Knowledge and Skills
As the field of radiology continues to be rapidly evolving with constant advances in diagnostic and therapeutic
procedures, this represents a real challenge to radiologists to maintain currency around the high number of published

Table 6 Associations Between Background Characteristics and Education and Knowledge, Attitude, Use of Research and
Understanding of Terms of EPR

Characteristic Education, Knowledge,
and Skills

Attitude Toward
EBR

Understanding of
Terms

Use of Research

Age group (years)

21–30 3.48 (3.2–3.7) 3.55 (3.4–3.7) 2.14 (1.9–2.3) 1.74 (1.4–2.1)
31–40 3.34 (3.1–3.5) 3.51 (3.4–3.6) 2.21 (2.1–2.3) 1.89 (1.6–2.2)

>41 3.27 (2.4–3.9) 3.46 (3.3–3.7) 2.40 (2.0–2.7) 1.37 (1.1–1.7)

P-value 0.644 0.797 0.274 0.104
Gender

Male 3.34 (3.1–3.5) 3.54 (3.4–3.6) 2.21 (2.1–2.4) 1.79 (1.6–2.0)
Female 3.41 (3.1–3.7) 3.48 (3.3–3.6) 2.25 (2.1–2.4) 1.71 (1.4–2.0)

P-value 0.682 0.511 0.745 0.641

Level of education
Bachelor 3.30 (3.1–3.5) 3.47 (3.4–3.6) 2.10 (2.0–2.2) 1.88 (1.6–2.1)

Higher education 3.51 (3.2–3.8) 3.60 (3.4–3.8) 2.48 (2.4–2.6) 1.50 (1.3–1.7)

P-value 0.227 0.209 0.001 0.047
Section of hospital

Private 3.50 (3.3–3.8) 3.49 (3.4–3.6) 2.44 (2.3–2.6) 1.50 (1.3–1.7)

Public 3.29 (3.1–3.5) 3.53 (3.4–3.7) 2.10 (2.0–2.2) 1.90 (1.7–2.2)
P-value 0.196 0.633 0.002 0.027

Hours working/week

≤40 3.46 (3.3–3.6) 3.52 (3.4–3.6) 2.26 (2.1–2.4) 1.76 (1.5–2.0)
>40 3.27 (3.0–3.5) 3.51 (3.4–3.7) 2.19 (2.0–2.4) 1.76 (1.5–1.9)

P-value 0.243 0.956 0.524 0.976

Years of experience
≤3 3.36 (3.0–3.7) 3.59 (3.4–3.8) 2.15 (1.9–2.4) 1.85 (1.4–2.3)

4–10 3.43 (3.2–3.7) 3.48 (3.3–3.6) 2.23 (2.1–2.4) 1.85 (1.6–2.1)

>10 3.24 (2.9–3.6) 3.53 (3.4–3.7) 2.29 (2.0–2.5) 1.45 (1.2–1.7)
P-value 0.651 0.606 0.674 0.173

Patients day

<25 3.30 (3.1–3.5) 3.39 (3.2–3.6) 2.24 (2.0–2.5) 1.76 (1.4–2.1)
≥25 3.40 (3.2–3.6) 3.57 (3.5–3.7) 2.22 (2.1–2.3) 1.76 (1.5–2.0)

P-value 0.590 0.062 0.847 0.996

Participation in continuing education
courses

Yes 3.28 (3.0–3.6) 3.48 (3.3–3.6) 2.28 (2.1–2.4) 1.64 (1.4–1.9)

No 3.44 (3.3–3.6) 3.55 (3.4–3.7) 2.18 (2.0–2.3) 1.86 (1.6–2.1)
P-value 0.353 0.451 0.369 0.216

Clinical instructor

Yes 3.41 (2.6–4.2) 3.53 (3.2–3.8) 2.32 (1.9–2.7) 1.59 (0.78–2.4)
No 3.36 (3.2–3.5) 3.51 (3.4–3.6) 2.21 (2.1–2.3) 1.78 (1.6–2.0)

P-value 0.842 0.914 0.510 0.481

Notes: Bold values represent statistically significant differences. P value, mean (95% confidence interval) are indicated.
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clinical findings. It is also important to mention that only a fraction of the available articles are relevant to any
individual’s practice, which makes the task even more challenging and the effort required time consuming.16

Therefore, it is desirable that EBR education and training is included as a part of academic preparation to provide the
graduate radiologist with the research skills required to inform their clinical decisions. Radiologists not only need to be
able to find relevant literature but to develop skills that allow them to critically appraise the available research and
integrate it into their practice. In the current study, 69% of the respondents reported having learnt the foundations of
EBR; however, only a low percentage of respondents received formal training in search strategies (40%) and in critical
appraisal of research literature (30%) as part of their academic preparation. About half (49%) of the respondents were
familiar with the key medical search engines and 60% used radiography radiology-based databases to find literature
related to their clinical practice. However, a lesser percentage was confident in finding (55%) and critically reviewing

Figure 1 Distribution of responses related to the number of articles read and used in decision-making per month.

Figure 2 Distribution of responses related to barriers to EBR.
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(46%) relevant research to answer their clinical questions. This low-level of confidence can be attributed to the small
number of articles (one or less) read and used in clinical decision-making per month by almost half the participants and
to the limited understanding of research terminology as shown by the current study. According to these findings, we
recommend that radiologists should be directed to available resources that provide the basic skills of EBR through a step-
by-step series of resources to familiarize them with relevant search engines and how to use them efficiently.16–21 We also
suggest formal education and training dedicated to EBR for radiologists to improve their research skills. A previous study
reported that an intensive three-day course on evidence-based practice for physicians from various backgrounds and
training levels resulted in a significant improvement of knowledge and skills.6 Development of interactive online courses
with supervised critical appraisal may also be useful in increasing radiologists’ EBR knowledge and skills.

Radiologists’ Attitude Toward EBR
The results of the current study demonstrated a positive attitude towards EBR with the majority of participants (>80%)
believing in the importance of EBR and in the value of research findings for clinical practice and the quality of patient
care. These findings were similar to the results reported by other studies performed on radiologists and physicians.7,22,23

In congruence with other studies,8,24 the majority of our respondents (82%) were interested in learning or improving the
skills necessary to successfully undertake EBR. However, about half the respondents believe that EBR did not consider
patient preferences (49%) and they stated that strong evidence is lacking (53%) to support most of the radiology
interventions used in practice. These attitudes and beliefs concerning EBR may be enhanced by providing accelerated
educational programs.25

Understanding of Terms Related to EBR
It is crucial that radiologists understand research-related terms that allow them to comprehend the research methodol-
ogy needed to analyze the available evidence before making a clinical decision. While the majority (62%) of
participants fully understood the terms “relative risk” and “absolute risk”, only a small percentage completely under-
stood other common terms such as “odds ratio” (21%) and “confidence interval” (25%). This limited understanding of
the terms used in evidence-based practice (EBP) was also reported by other studies.11,12,23 This strongly highlights the
need for EBR education for radiologists including familiarization with the main research terminology used in medical
research.

Availability of Resources and Support to Promote EBR
The results showed that 63% of the respondents had access to relevant databases through the Internet, and 41% had
access to professional journals in paper format. A small percentage of participants reported that their facility supported
the use of research in clinical practice (26%). A previous study reported that radiologists and trainees preferred online
resources to answer both general and specific imaging questions.26 Introducing radiologists to reliable web-based
resources including EBR educational material, webinars, and online journals may be more engaging. The development
of quality medical imaging mobile applications can also be an attractive tool to radiologists and trainees.

In our study, only 32% of the respondents indicated that their facility provided financial support to attend educational
meetings. Attending conferences and scientific meetings is an important way to learn about current and best practices in
the field and to develop professional knowledge. This is of particular importance in radiology due to the fast-paced
advances in technology. However, the high cost of conference attendance may limit participation and institutional or
grant funding can reduce out-of-pocket participant expenses.

The current study also showed that only 41% of the respondents reported that a resource person was available to assist
them with implementing EBR. The presence of a librarian or a clinical evidence-based information specialist to assist in
finding relevant literature may relieve the burden faced by radiologists and reduce the amount of time spent by them to
identify, find and review research.
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Sources to Make a Clinical Decision
The traditional source of knowledge in medical education has focused on experts in the field, which assumes that an
expert in a specific area has sufficient experience in clinical decision-making.27 However, it must be noted that an
individual’s experience may lack objectivity, and therefore clinical decision-making should be based on the best peer
reviewed evidence. In the current study, 93% of the respondents stated that they “always” or “often” use their personal
experience and around 76% used their colleagues or expert opinions. However, a lower percentage of respondents stated
that they always or often rely on the use of the internet (65%), books (39%) and research articles (49%) to make a clinical
decision. The lack of resources in the workplace, which was identified as one of the main barriers to undertaking EBR,
may be a key reason as to why the respondents reported relying more on their personal experience, their colleagues’ or
expert opinions.

Attention to Literature
Research findings in radiology are often biased by weakness in study methodology and/or small sample size,27 so it is
important for radiologists to not only find and read relevant published work but also to review, critically appraise and
evaluate the quality of the available research to avoid making the wrong clinical decision. Our participants’ attention to
the literature was limited with almost half the respondents reading or reviewing less than one article relevant to their
work per month and a small proportion (28% and 33%) reading and reviewing between two and five articles in each
month, respectively. This might be partially attributed to insufficient time and the lack of resources, which were identified
as two of the main barriers to EBR.

Barriers to EBR
Apart from a lack of information resources and insufficient time, a lack of collective support among colleagues was
reported as the third main barrier to EBR. Similarly, a lack of collective support and limited access to literature were also
identified by physicians in other studies as key barriers to applying evidence-based practice.28 These impediments to
EBR need to be addressed to improve the effective and efficient use of the available evidence. It was believed that
working together and the exchange of information between colleagues could help make the right clinical decisions.
Academic and medical institutions should make efforts to increase intra-professional learning through support between
colleagues, which can be achieved by facilitating face-to-face discussions and establishing online dashboards. Also,
institutions should update their resources to facilitate EBR processes, including Internet access in the workplace, medical
databases, a resource person to assist in the implementation of EBR and paper-based articles.

Inadequate time for EBR in clinical practice was a barrier reported by our participants and in other studies.23,29–31

This highlights the importance of establishing a system that allows quick identification of the best available evidence for
clinical decision-making and to allocate dedicated time for research activities and EBR education in workplaces.

While sociodemographic characteristics were not significantly associated with attitude, knowledge and skills, the
results showed that the radiologists’ understanding of terms related to EBR was significantly associated with their level
of education. Those with higher education (Masters and PhD degrees) had a greater understanding than those with
a Bachelor’s degree (P-value = 0.001). Similar findings were reported by other studies,32 which can be explained by
research experience and more exposure to research-related terminology through higher education. The results also
showed that participants who work at private hospitals had a higher level of understanding of EBR terminology
(P-value = 0.002). This can be partially attributed to the better knowledge, skills and education shown by radiologists
working at private hospitals compared with those who worked at public hospitals, even though the difference was not
significant.

The current study showed that participant use of research in terms of the number of articles read and reviewed per
month was also associated with educational level and hospital section. Participants with a higher level of education
indicated lower use of research than Bachelor’s degree (only) holders, this result was unexpected. Future research is
required to test if there is a correlation between the different aspects of EBR identified in the current study.
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This study has some limitations including a small sample size. We recommend undertaking a larger study to include
all areas of Jordan, not only the North and Central regions. However, we believe that our sample is representative of the
population from which it was drawn. Another limitation is that the participants were asked if they “understood” research-
related terms on a 3-point Likert scale. It would have been much more informative if we had tested the understanding of
participants using a set of multiple-choice questions for example or numerical questions in which participants were to
calculate the absolute risk and the relative risk of having a certain condition for example.

Conclusions
The radiologists participating in this study in general demonstrated a positive attitude toward EBR. However, a lack of
information resources, colleague support, use of published literature in clinical practice, understanding of research terms and
access to relevant databases in the workplace were identified. Understanding the participating radiologists’ beliefs, attitudes,
skills and their perceived barriers to EBR are important steps towards improving EBR in radiology practice. Improved EBR
education in the undergraduate academic curriculum, internship, and residency programs, and in platforms used in the
workplace is desirable. Continuous efforts are also needed to ensure availability and ease of access to peer-reviewed
resources. The results of this research may contribute to providing the necessary baseline data for these improvements.
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