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ABSTRACT

Background

Published literature has shown that the nature of the duties of radiologists and the
roles they play in the course of patients’ medical care is usually not as clear to patients
as the roles of clinicians. Even the nature of qualifications radiologists have is often
ambiguous. Are they physicians? Technicians? or are they nurses who received addi-
tional training? The extent of this misunderstanding differs from country to country,
and the first step in correcting any misconceptions is to understand its extent. The
purpose of this study is to explore the gap in patients’ understanding and perceptions
about the roles of radiologists in their clinical care in Saudi Arabia.

Methods

This is a survey-based Cross-sectional study. It consists of 12 questions divided into
4 categories that assess patients’ perceptions about the nature of work of radiologists,
the role of the radiologists in their management plan, the type of duties radiologists
play, and the nature of interaction between physicians and radiologists.

Results

Thirty eight percent of participants believed that radiologists are not true doctors,
70% disagreed that radiologists can prescribe medications to their patients, and 37%
disagreed that radiologists can treat some cancers and internal bleeding. Partici-
pants with higher education were more oriented about the roles of radiologists in
their management plans. Finally, 45% of participants reported that they do not have
enough information about radiologists’s roles in their management plans.

Conclusion

Patients’ perception about the role of radiologists is incomplete and inaccurate. Bet-
ter communication between radiologists and patients and patient education cam-
paigns can improve these inaccuracies.
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1. INTRODUCTION

Radiology is an important field in medicine that is characterized by rapid development
and advances [1] and radiologists play a significant role in the process of the diagnosis
and the management of medical diseases. However, this role is not always well-recognized
among patients [2, 3]. This ambiguity of the radiologists’ role has its roots in the history
of radiology. In a study done in 1956, a market survey by Eastman Kodak, the x-ray films
manufacturer, found that less than 25% of patients understood the role of radiologists in
their management plans [4][FT3] . This has not much improved over the years, as shown
in 2008 by Kuhlman et al, who reported that only 40% of patients knew the role radiol-
ogists play in their management plan [5]. Previous studies described several factors that
affect patients’ understanding of radiologists’ roles, including 1- decreased communica-
tion between patients and radiologists, 2- decreased patients’ knowledge about the nature
of the specialty of radiology and 3- the presence of clinicians who conduct or interpret
imaging studies similar to what radiologists’ do, such as performing ultrasound exami-
nations and interpreting Computerized Tomography (CT) results. These factors confuse
patients about the true role of radiologists and make them think that radiologists are not
physicians [6]. Correcting such misconceptions is important, as it opens doors to direct
patient-radiologist discussion, which can promote better patient understanding of their
own imaging findings. In order to clarify this role, the American College of Radiology
advised various efforts to increase patients’ perception of radiologists and promote their
understanding about their roles [7] However, the results of such efforts are still not up to

what is hoped for [8].

It is important to understand the local extent of this problem in our country in order
to help design educational programs that help solve the true underlying factors. We con-
ducted this study for this reason. To the best of our knowledge, no previous studies inves-
tigated patients’ perception of radiologists in the middle east and this study aims to fill this

void.

2. METHODOLOGY

2.1 Study design and setting

This is a cross-sectional survey-based study that was designed to assess patients’ knowledge
about the role of radiologists and patients’ readiness to communicate directly with their
radiologists. The survey was created in Arabic and English, following principles of good
practice for the Translation and Cultural Adaptation Process [9]. The study was conducted
among patients of King Abdul-Aziz University Hospital (KAUH), Jeddah, Saudi Arabia.
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2.2 Study participants

The target population were all patients aged 18 years and older who visited the radiology
department and underwent a radiological examination between March 2021 and February

2022. The total number of participants who agreed to take the survey was 392 patients.

2.3 Data collection [10] [11]

Study data was collected by medical students who conducted individual interviews with
each participant at the radiology department while waiting for imaging exams. The data
was recorded on a Google Forms data sheet. The participants were asked to respond to
twelve statements using a five-point scale, that reflected their perception of radiologists
and the type of study they would undergo. Additionally, the participants were asked direct
questions to determine if they felt they had sufficient knowledge about radiology and if
they preferred receiving their radiology results from a radiologist or a referring physician.

Demographic factors were also collected.

(The survey attached in appendix A).

3. ETHICAL APPROVAL

The objectives of the study were explained to participants, and a consent was obtained
from all agreeing participants. The study was approved by the institutional Research Ethics

Commiittee.

3.1 Statistical Analysis

Responses to study questions were collected on a five-point Likert scale ranging from 1
= Disagree entirely to 5 = Agree entirely. These responses were re-coded to one of three
categories; Disagree (Disagree entirely or partially), Neutral (neutral responses) and Agree
(Agree entirely or partially). Participants’ answers were considered “concordant”, or “dis-
cordant” depending on the response of the majority of participants as compared to authors’
opinions -as physicians. “. Data was expressed as frequencies and percentages. Demo-
graphic differences in agreements were explored using a Chi-squared test. Statistical analy-
sis was conducted using the Statistical Package for the Social Sciences (IBM Corp. Released
2019. IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM Corp).
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4. RESULTS

Demographic characteristics

There were 392 responses. Around half of the respondents were males. Fifty nine
point four percent were 18 to less than 40 years old and a similar percent had a Bachelor
degree. The most common recently performed imaging studies were X-rays (36.5%), ultra-
sound (20.7%) and computed tomography (14.5%). The remainder of the demographics

are shown in Table 1.
Participants’ responses to the survey questions

The responses to the twelve survey questions are depicted in Figure 1. The majority of
respondents agreed partially or entirely that the radiologist has to perform the examina-
tion comprehensively as requested (85.2%) and that the radiologist is the individual who
looks at the images and interpret them (78.8%). On the other hand, 61.2% of participants

disagreed that the radiologist is entitled to prescribe medications.

Detailed participants’ responses and authors’ opinions are demonstrated in Table 2. For
the question that asked whether the radiologist is a specialist who takes the pictures, the
authors considered the partially agree, partially disagree, and neutral as correct answers

since this depends on institutions and modalities.

Participants’ answers were concordant with similar to the right answer in only three
questions. These questions asked if the radiologist was the person who looks at and inter-
prets the images, if he/she can advise the referring physician regarding the treatment, and

if he/she is a nurse who had additional training.

Discordant answers included those with neutral and wrong responses, which are the
remaining eight questions, including whether the radiologist should carry out the exami-
nation as requested, if he/she is entitled to conduct an additional examination that is dif-
ferent than requested, and if the radiologist is not a physician and is a technician, Also, if
the referring physician is responsible for interpreting the radiological images, if some radi-
ologists can treat patients with cancer or internal bleeding and if the radiologists can take
samples of tissues for further examination, lastly if he/she is entitled to prescribe medica-

tions.
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Table 1 Demographic characteristics of respondents

Parameter Category Frequency Percentage
Age <18 11 2.8%
18 to < 40 233 59.4%
40 to < 60 124 31.6%
60 or more 24 6.1%
Gender Male 198 50.5%
Female 194 49.5%
Education level None 9 2.3%
Primary 9 2.3%
Middle school 22 5.6%
High school 83 21.2%
Bachelor 233 59.4%
Post-graduate 36 9.2%
Last imaging study ~ Don’t know 23 5.9%
X-ray 143 36.5%
CT scan 57 14.5%
MRI 56 14.3%
Ultrasound 81 20.7%
Mammogram 18 4.6%
Other 13 3.3%

M Agree entirely
Some radiologists treat patients, e.g. in case Agree partially
cancer or internal bleeding. M Neutral

M Disagree partially

The radiologist is a nurse who has had additional MIDisagree entirely

training.
The radiologist is entitled to prescribe medicine.
The referring physician is the person who

interprets the images.

The radiologist is entitled to perform another
examination instead of what the referring
physician has requested

The radiologist is a technician

The radiologist can give the referring doctor
advice on the treatment | need.

The radiologist has to perform the examination
entirely as requested.

The radiologist is the person who looks at the
images and interprets them.

The radiologist has had some medical training but
is not a doctor.

The radiologist is the person who takes the
pictures.

0 20 40 60 80 100

Percent

Figure 1 Participants’ responses to twelve survey statements
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Table 2 Participants’ responses to the study questions and the relevant authors” judgements.

Questions Agree Agree Total Neutral Total dis- Disagree Disagree  Correctanswerasper Concordance /

entirely par- agree agree partially entirely authors’ opinion discordance of the

tially majority of answers
The radiologist is the person who 194 90 284 (72.5) 45 63 (16.0) 17 (4.3) 46 (11.7) Partially agree/ Par- 61.2% Discordant
takes the pictures. (49.5) (23.0) (11.5) tially disagree /Neu-
tral

The radiologist has had some medi- 79 (20.2) 72 151 (38.6) 66 175 (44.7) 52 (13.3) 123 Wrong 55.3 % Discordant
cal training but is not a doctor. (18.4) (16.8) (31.4)
The radiologist is the person who 254 55 309(78.8) 31(7.9) 52(13.3) 22 (5.6) 30 (7.7) Right 78.8% Concordant
looks at the images and interprets  (64.8) (14.0)
them.
The radiologist has to perform the 290 44 334(85.2) 43 15 (3.9) 12 (3.1) 3(0.8) Wrong 96.1% Discordant
examination entirely as requested.  (74.0) (11.2) (11.0)
+
The radiologist can give the refer- 175 76 251 (64.0) 75 66 (16.8) 35(8.9) 31(7.9) Right 64.0% Concordant
ring doctor advice on the treatment ~ (44.6) (19.4) (19.1)
I need.
The radiologist is a technician. 118 73 191 (48.7) 64 137 (35.0) 43 (11.0) 94 (24.0)  Wrong 65% Discordant

(30.1) (18.6) (16.3)
The radiologist is entitled to per- 149 67 216 (55.1) 61 115(29.4) 56 (14.3) 59(15.1)  Wrong 70.6% Discordant
form another examination instead (38.0) (17.1) (15.6)
of what the referring physician has
requested.
The referring physician is the per- 186 82 268 (68.3) 60 64 (16.3) 26 (6.6) 38 (9.7) Wrong 83.7% Discordant
son who interprets the images. + (47.4) (20.9) (15.3)
The radiologist is entitled to pre- 32 (8.2) 22 (5.6) 54(13.8) 69 269 (68.6) 76 (19.4) 193 Right 86.2% Discordant
scribe medicine. (17.6) (49.2)
The radiologist is a nurse who has 42 (10.7) 40 82 (20.9) 70 240 (61.2) 53 (13.5) 187 Wrong 61.2% Concordant
had additional training. (10.2) (17.9) (47.7)
Some radiologists treat patients, 88 (22.4) 51 139 (35.4) 105 148 (37.8) 43 (11.0) 105 Right 64.6% Discordant
e.g., in case of cancer or internal (13.0) (26.8) (26.8)
bleeding.
The radiologist can take away pieces 110 61 171 (43.7) 93 128 (32.7) 36(9.2) 92 (23.5) Right 56.4% Discordant
of tissue for further examination. (28.1) (15.6) (23.7)

Results are expressed as frequency (percentage)
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Gender- and educational-based differences in the agreement to the study questions

Gender-based differences revealed that significantly higher proportions of females
agreed partially or entirely that the radiologist can take samples of tissues for additional
examination (49.0% vs 38.4% of males, p = 0.035). For three statements, the proportions of
participants with high educational levels (a bachelor’s degree or higher) were significantly
higher than those with lower degrees; these statements included that the radiologist is
responsible for looking at the images and interpreting them (83.6% vs 68.3%, p = 0.001),
some radiologists can treat patients (39.4% vs 26.8%, p = 0.016) and the radiologist can
take tissue samples for further examination (48.0% vs 34.1%, p = 0.011). Conversely, sig-
nificantly lower proportions of respondents with higher degrees agreed that the radiologist
is not a physician (32.3% vs 52.0%, p < 0.0001), he/she is a technician (42.4% vs 62.6%, p <
0.0001) and the radiologist is a nurse who has had additional training (17.8% vs 27.6%, p =
0.027, Table 3).

Self-perceived assessment of participants’ knowledge about radiology

In general, 70 participants (17.9%) indicated that they had enough information about
radiology, whereas 143 participants (36.5%) provided neutral responses and 179 partic-
ipants (45.7%) did not have enough information. Interestingly, 76 respondents (19.4%)
preferred to know the results of their radiological examination from the radiologist . Of
these respondents, the most common reasons for such a selection included that the radiol-
ogists are more knowledgeable about diagnosis (31.6%) and that they can get the results of
their radiological outcomes rapidly (11.8%, Table 4). Additionally, 121 respondents (30.9%)
declared that they prefer to get the results from the referring physician; of them, participants
indicated that the referring physician knows the case well (14.0%) and he/she is more spe-
cialized than the radiologist (5.8%). Regarding the participants who preferred to get the
results from both the radiologist and the referring physician (n = 178, 45.4%), the most
common reason for their preference was to confirm the results (21.9%) and because they
can collaborate with each other to interpret the findings (6.2%). Finally, only 4.3% of the
respondents showed no difference in their preference between the radiologist and the refer-

ring physician.

5. DISCUSSION

The quality of healthcare was traditionally assessed by certain professional standards fol-
lowed by every healthcare facility. However, over the last few years, the patient’s perspec-
tive about the process of his treatment has been significantly recognized as one of the major
indicators of the quality and effectiveness of the services presented [10]. The practice of

radiology can also be considerably enhanced with the patient’s empowerment, knowledge,
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Table 3 Gender- and educational-based differences in the agreement to the study questions.

Item Gender Educational level
Male Female p Low level High p
level
The radiologist is the ~ 137(69.2)  147(75.8)  0.145 94(76.4) 190(70.6)  0.234
person who takes the
pictures.
The radiologist has 77 (38.9) 74(38.1) 0.880 64(52.0) 87(32.3)  <0.0001

had some medical
training but is not a
doctor.

The radiologist is the ~ 154(77.8) 155(79.9) 0.608 84(68.3) 225(83.6)  0.001
person who looks at

the images and inter-

prets them.

The radiologist  164(82.8) 170(87.6) 0.181 104(84.6) 230(85.5)  0.806
has to perform the

examination entirely

as requested.

The radiologist can 121(61.1)  130(67.0)  0.224 77(62.6) 174(64.7)  0.690
give the referring

doctor advice on the

treatment I need.

The radiologist is a  99(50.0) 92(47.4) 0.610 77(62.6) 114(42.4) < 0.0001
technician.
The radiologist is 102(51.5) 114(58.8) 0.149 61(49.6) 155(57.6) 0.138

entitled to perform

another examination

instead of what the

referring  physician

has requested.

The referring physi-  138(69.7) 130(67.0) 0.567 90(73.2) 178(66.2)  0.167
cian is the person

who interprets the

images.

The radiologist is 26(13.1) 28(14.4) 0.708 17(13.8) 37(13.8) 0.986
entitled to prescribe

medicine.

The radiologist is a  41(20.7) 41(21.1) 0.917 34(27.6) 48(17.8) 0.027

nurse who has had

additional training.

Some radiologists  74(37.4) 65(33.5) 0.423 33(26.8) 106(39.4)  0.016
treat patients, e.g.

in case of cancer or

internal bleeding.

The radiologist can  76(38.4) 95(49.0) 0.035 42(34.1) 129(48.0)  0.011
take away pieces of

tissue for further

examination.

Data is expressed as frequency (percentage) of the responses provided as agreed entirely or partially. High
levels of education were considered when a participant had obtained a Bachelor degree or higher.
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Table 4 the reasons for which the respondents preferred to get the results from the radiologist.

Item Frequency*  Percent
The radiologist is more knowledgeable about diagnosis 24 31.6
To get the result rapidly 9 11.8
Better experience 2 2.6
The radiologist is in contact with the case more than the treating physician 2 2.6
The radiologist is more specialized 2 2.6
A radiologist is better in interpreting the results 1 1.3
Both the radiologist and the referring physician have the same specialties 1 1.3
Don't know 1 1.3

I prefer to be checked by a single physician 1 1.3
No specific answer 1 1.3
The radiologist is better in interpreting the results 1 1.3
The radiologist will provide a relevant treatment 1 1.3
Non-available 30 39.5

*Based on the responses of 76 participants who preferred to get the results from the radiologist.

and attitudes towards their radiologist. In this study, we tried to assess the knowledge of
the patients about the role of radiologist in their treatment plan. To facilitate the discus-
sion of our findings, we will try to divide the major questions of the adopted survey into 4
basic categories, The nature of the radiologist. (Not a doctor, nurse, technician), The role of
the radiologist in the treatment plan (Advise the physician, prescribe medications, or treat
some disease e.g., Internal bleeding), The duties of the radiologist (Taking images, inter-
preting them, taking biopsies) and lastly, The interaction between the physician and the

radiologists. (e.g., Performing another examination rather the physician requested).

The results of our study demonstrate a significant misconception in the patient’s knowl-
edge and attitude towards the role of radiologist in their management plan. We found that
38.6% of the patients believed that radiologists are not true doctors but only received some
medical training. 48.7% of the participants believed that radiologists are technicians, and
20.9% believed that they are nurses who received additional training in radiology. These
findings are consistent with a survey developed by O’Mahoney et al who found that 76%
of the patients believed that breast radiologists were radiographers rather than true physi-
cians [6]. Another study conducted by Miller et al identified that 27.7% (Out of 307 par-
ticipants) believed that radiologists are not true physicians [3], Pahade et al also reported
a significant number of participants (44%) who adopt the same opinion [11]. Bosmans et
al discussed similar findings and reported that 33% of the patients thought that radiolo-
gists were not physicians but only received some medical training in radiology [8]. The
previously mentioned findings demonstrate a considerable level of misconception about
the background of radiologists and the role they play in their management plan. This can

be explained by several factors including the little communication between the patients

Saudi Journal of Radiology

16


https://saudiradiology.com/index.php/home/index

Toonsi et al. RSSA-Patient Perception of Radiologists’ Roles in Medical Care in Saudi Arabia

and radiologists comparing to the physicians and the absence of the radiologists into the
management’s plans of the patients. Bosmans et al shed light on another reason that could
explain these findings. They discussed the absence of radiologist as a character in most
of the medical drama series e.g., “House, M.D”, “Gray’s Anatomy” or “ER’. Instead, these
series show physicians interpret or even perform the radiological procedure which in turn

implants an insignificant role of the radiologists subconsciously [8].

We also found that, almost 70% of the participants disagree that radiologists can pre-
scribe medications to their patients. However, 64% of the participants agreed that the radi-
ologist can give some advice to the treating physician about the possible management plan
of the patient. Another interesting finding was that 35% of the patients agreed that radiol-
ogists can treat some cases of cancers and internal bleeding while 37% did not agree. These
findings strongly showed that people have a confusing idea about the diagnostic and inter-
ventional roles of radiology in their management plan. However, most of them agreed that
radiologists cannot prescribe medications to them. These findings were consistent with
Grant et al who reported that 38% of the patients believed that radiologists have no role in
their treatment plan [12]. O’Mahoney et al also reported similar results among 40% of the

participants [6].

Several initiatives were performed in order to increase the perception of radiologists’ role
among patients and common people. In 2008, the American College of Radiology started
the “Face of radiology Campaign” via focus-groups, in-depth interviews, and telephone-
based surveys to enhance the public understanding of the role of radiologists [7]. The Euro-
pean Society of Radiology (ESR) has also developed a Patient Advisory Group for Medical
Imaging (PAGMI) which is an initiative that brings public population, professional radiolo-
gists together in order to discuss the advances in the field of medical radiology and enhance
the perspectives of the public and patients about the effective role of radiologist at their

management plan [13].

While identifying the tasks of the radiologists, the participants’ answers varied from one
question to another. However, the majority of them agreed on each task. For example,
72% of the participants agreed that radiologists are the ones who take images, interpret
them (78%), take biopsies for further investigations (43%). These findings are also another
example of the unclear role of the radiologists for the patients. The majority of the par-
ticipants believed that radiologists could take images and interpret them which is usually
a well-recognized task for the radiologist. However, while considering some unique tasks
like taking biopsies (Interventional tasks), people get confused and below half of them (43%)
believed that radiologist can do such job. These findings were consistent with Bosmans et
al also who reported that only 15% of the participants who agreed that radiologists can take

biopsies for further investigations while 80% believed that radiologists are the ones who take
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images and interpret them. On the other hand, Miller et al reported that only 20% of the
participants believed that radiologists could interpret images instead of only taking them.
The last three questions that assess the physician-radiologist partnership, indicate a higher
superiority of the physician than the radiologist in the perspective of patients. The major-
ity of the patients reported that the radiologist has to perform the examination exactly as
requested (85%), do no further examinations rather than the physician asked (29%), and the
physician himself is the one who interprets the findings in the images. (68%). These find-
ings were consistent with Bossman’s et al who reported similar results at the same questions
with a percentage of 86%, 45%, and 60%, respectively. These results indicate a significant
misunderstanding of the role of radiologist in the management plans of the patients and
shows that normal populations consider the physician as the only partner in their manage-
ment regimen with a trivial or almost no role to the other doctors. Even the main tasks
specific for radiologists (Like interpreting the images) are considered to be a physician’s
job form the patients’ point of view. Another reason for such beliefs is the modern trends
of physicians who perform x-rays or Pelvi-abdominal ultrasounds in their clinics which
enforces the concept that the physician performs everything considering the management
plan of the patient. However, non-trained physicians can lead to misdiagnosis of a critical

condition and lead to fatal complications for the patients [14].

Our results confirm the significant effect of education on the perspective of the par-
ticipants towards the radiologist’ role in their management plan. We found a significant
difference between participants who had higher education regarding the role of the radi-
ologists at looking and interpreting the images (83%), treating patients (39%), and taking
further samples and biopsies (48%), and finally a low proportion of them who think that
radiologists are not doctors (32%). These results were also consistent with Bosamanss et al
who reported similar results regarding the effect of the level of education on the perception

of people about the role of radiologists [8].

Finally, the majority of the participants in our study reported that they do not have
enough information about radiology (45%) which explains the obvious misunderstanding
in their results. In addition, most of the previously mentioned results were reported in
2015 [8] and 2013 [15]. Yet we reported similar results in 2022. This indicates that patients
are still not aware of the role of the radiologists in the diagnosis and the management of the
diseases. More campaigns need to be conducted to illuminate the patients and common
people about the importance of radiologists in medicine. Interestingly, Mohan et al showed
the importance of patients’ illumination and the effect on their knowledge. They reported
that patients’ understanding was significantly increased upon meeting with a senior con-
sultant who met them and explained the importance of radiologists in their diagnosis and

management plan [16].
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In conclusion, our study confirms a lack of understanding on the real role of radiologists
in the treatment plan of every patient. Further studies need to be performed to investigate
the same problem, discuss the results, and compare them with ours. However, the study
designs and the objectives need to be modified as we already concluded a lack of knowledge
among the normal population. The next studies need to assess the effect of delivering the
knowledge about the radiology among the normal population ( via initiatives and cam-

paigns) on their level of awareness about radiology.
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APPENDIX A

Patient Perception of Radiologists’ Roles in Medical Care in
Saudi Arabia

- Age
= Gender : Female , Male

- Education level: Never attended scheol, primary scheol, Middle school, High school,
Bachelor, higher education.

- Last imaging study you have undergone: X-ray , CT scan , Ultrasound , Mammogram,
MRI, something else , | don't know

Kindly, Answer the next statements according to the following options:
(Agree entirely , Agree partially, Neutral/l don't know, Disagree partially , Disagree entirely)

1- The radiolegist is the persen who takes the pictures.

2- The radiologist has had some medical training but is not a doctor.

3- The radiologist is the person who looks at the images and interprets them.
4- The radiolegist has to perform the examination entirely as requested.

5- The radiologist can give the referring doctor advice on the treatment | need.
6- The radiologist is a technician.

7- The radiologist is entitled to perform another examination instead of what the referring
physician has requested.

8- The referring physician is the person who interprets the images.

9- The radiologist is entitled to prescribe medicine.

10- The radiologist is a nurse who has had additional training.

11- Some radiologists treat patients, e.g. in case of cancer or internal bleeding.
12- The radiologist can take away pieces of tissue for further examination.

- Do you believe you have eneugh informatien about radiology as specialty?

- Do you prefer to know the resuits of your examination from the radiologist or the
referring doctor? Radiologist, Referring doctor , both or no difference and why?
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