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Background: Intravenous contrast media (IVCM) in radiology are extremely important for ac-
curate diagnosis and are used daily all over the globe. These contract media are very safe if
administered correctly. However, adverse events have also been reported. This study was under-
taken to determine the understanding of the patients towards the usage of IVCM in radiology.

Methods: This is a cross-sectional study conducted on patients recommended for IVCM-medi-
ated radiological examinations. The data were collected by face-to-face interactions using the
self-administered questionnaire before IVCM administration. The questionnaire was all about
patient’s information for [IVCM usage, their associated benefits and risks.

Results: Out of 225 patients who participated, a majority (72%) had insufficient knowledge of
IVCM-associated risks and benefits. Both male and female patients showed a similar under-
standing of IVCM (p>0.05). Educated patients showed better understanding than uneducated
patients (p<0.001). Similarly, employed patients demonstrated a higher level of understanding
of IVCMs compared to unemployed patients (p<0.05). Moreover, 63.5%, 45.3% and 62.2% of
patients believed that IVCM caused cancer, cardiovascular disorders, and adverse allergic reac-
tions, respectively. Moreover, 52.4%, 33.3% and 49.3% of patients believed that IVCM caused
shortness in breath, loss of consciousness and increase of heart rate, respectively. In addition,
29.3%, 62.2% and 20.0% of patients also advised diarrhea, itching and convulsion, respec-
tively.

Conclusion: Overall, patients’ knowledge was unsatisfactory for understanding contrast media
in radiology. This study recommends that the Ministry of Health, Saudi Arabia, should arrange
frequent awareness programs on contrast media in Qassim.

1. INTRODUCTION

rare and adverse events were reported in only 0.23% of
administered patients (Roditiet al., 2022; Hwang et al.,
2018). Multiple severe acute adverse reactions such as al-

In the last two decades, intravascular contrast media
(IVCM) applications in radiological examination have
markedly increased due to the high imaging sensitivity in
the diagnosis (Roditiet al., 2022). The magnetic reso-
nance imaging (MRI) and computed tomography (CT)
are the main techniques that utilize the use of contrast
media (Heshmatzadehet al., 2018a). Although multiple
approaches have been applied in advancing the use of
IVCM applications in radiological based examinations,
the onset of adverse reactions and their associated poten-
tial risks have also been reported (Andreucciet al., 2014;
Kalleret al., 2023).Nevertheless,it has now been well es-
tablished that the disadvantages of IVCM are extremely

Doi: https://doi.org/10.54940/ms40276882

lergy, asthma, renal insufficiency, cardiac arrest, anxiety,
acute sickle crisis, necrosis, etc., were estimated in 0.2%
of administered patients (Roditiet al., 2022; Heshmat-
zadehet al., 2018b). Therefore, the benefits of the admin-
istration of contrast media have clinicalweight over the
risk of chances of adverse outcomes. In 2002, the Euro-
pean Society of Urogenital Radiology (ESUR)published
modified guidelines on the use of IVCM injections in col-
laboration with the Contrast Media Safety Committee
(CMSC)(Bellin et al., 2002). Since then, many studies
have been conducted on the management of safety
against the use of IVCM injections in radiology (Amiri et
al., 2018; Bjallmarket al., 2021). Although the use of
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IVCM in radiology was reported to have a low incidence
of adverse events, obtaining patient's consent in Saudi
Arabia is compulsory, regardless of the type of contrast
media used and the possibility of adverse events.

This study determined the understanding of patients from
the central region of Saudi Arabia to the use of contrast
media in radiological examinations via CT and MRI. Be-
fore attempting IVCM-mediated radiologic imaging, all
participating patients were interviewed and requested to
complete the questionnaire, which was designed to ana-
lyze the opinion of participants for the use of IVCM in
radiographic imaging. The data showed that only 28% of
participating patients have sufficient knowledge ofthe use
of IVCM in radiology. Both maleand females patients
showed similar knowledge, but the knowledge of edu-
cated patients was markedly higheras compared with un-
educated patients. Similarly, employed patients also
showed a better understanding ofthe use of IVCMs as
compared with unemployed participating patients. In
short, the study analyzed that a majority of patients in this
study were unaware of the contrast media and strongly
believed that IVCM induced adverse reactions.

2. MATERIALS AND METHODS

2.1. Study type and design

This cross-sectional survey was performed on a general
population of the Qassim region of Saudi Arabia who
were recommended for 1VCM-mediated radiographic
examinations such as CT or MRI. The study was
designed to determine the knowledge and awareness of
patients towards the usage of IVCM in radiographic
examinations.

2.2. Participants section, Research instrument and
Ethical consideration

All participating patients were informed through a
questionnaire, and their consents were taken exactly in
the same ways as described in the international ethical
guidelines (Minogue et al., 2019; Davenport et al., 2020).
In addition, the ethical approval of this study was taken
from the Qassim Regional Research Ethics Committee,
registered at the National Committee of Bio & Med.
Ethics (NCBE), Registration # H-04-Q-001, Ministry of
Health General Directorate of Health Affairs, Al-Qassim
region, KSA (Ethical approval # 44/607/10428). The 225
patients were selected from outpatients clinics of the
Qassim region. The data were collected using a self-
administrated questionnaire previously validated on
patients from the Anatolian city of Turkey (Yicelet al.,
2005).The questionnaire was designed to extract the
knowledge and/or awareness of participants for the use of
IVCM in radiographic imaging and their associated
potential risksand serious side effects and also extract
their opinion on the importance of IVCM in clinical
examinations. The inclusion criteria of the participants
were only adultpatients who were recommended for
IVCM-mediated radiographic imaging were included.
Whereasinfants, children, and pregnant women were
excluded even though they were recommended for
IVCM.
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2.3. Sample size and statistical analysis

The sample size for this study was determined using the
Raosoft online sample size calculator (Raosoft, Inc.
(2004)). A confidence level of 95% and aa margin of
error of 5% were used, assuming a response distribution
of 50%and a population size of 500. The calculated
sample size was determined to be 218. Data analysis was
performed using the statistical software GraphPad Prism
5 Software (Boston, MA, USA). Additionally, the data
were analyzed using the online statistical calculator Giga
(Georgiev 2023).

3. RESULTS

3.1. Social and demographic details of the studied
subjects

This study was conducted on the general population of
the Qassim region of Saudi Arabia, who were recom-
mended for IVCM-mediated radiographic examinations
such as CT and MRI. Before attempting I'VCM-mediated
radiologic imaging, all participatingpatients were inter-
viewed and requested to complete the questionnaire,
which was designed to analyze the opinion of participants
for the use of IVCM in radiographic imaging. Table 1
summarizes the social and demographic details of the 225
patients who completed the given questionnaire. Out of
them, 128 participants (56.9%) were males, and 97 par-
ticipants (43.1%) were females. There was no statistical
difference between the genders (p>0.05). The results also
analyzed that out of 225 participants, 56 (24.9%) were
uneducated, whereas 88 (39.1%), 52 (23.1%) and 29 par-
ticipants (12.9%) completed their education at the level
of primary school, secondary school and graduation/post-
graduation, respectively. The participants who completed
education at primary school, secondary school, and grad-
uation/post-graduation levels were considered educated.
There was a significant difference in the number of uned-
ucated and educated participants in the study (p<0.001).
Moreover, the demographic data of the participants were
also characterized at the level of their employment. Out
of 225 participating patients, 54 (24.0%) were unem-
ployed, and the rest 171 participants (76%) were em-
ployed. The statistical analysis showed that there was a
significant difference in the number of unemployed and
employed participants (p<0.05).

3.2. Understanding of participated patients for the us-
age of IVCM injections in radiology

Understanding of patients who participated in this survey
was evaluated by several questions asked in the question-
naire, such as ‘the aim of administration of IVCM is bet-
ter visualization of tissues and diseases by enhancing
them; ‘contrast materials play an important role in the di-
agnosis of diseases’; ‘IVCM can be administered safely
to every patient’; ‘contrast materials can cause unim-
portant side effects such as nausea, vomiting or a rash’;
“allergic reactions against food or drugs’; ‘contrast mate-
rials can cause serious side effects, although rarely’;
‘contrast materials can cause death, although very rarely’.



The outcome results showed that out of 225 patients, only
28% of patients (n=63) had sufficient knowledge or un-
derstanding ofthe usage of IVCM in radiological imag-
ing. Whereas 39.6% of patients (n=89) showed some
knowledge their level was considered insufficient. How-
ever, 32.4% of patients (n=73) showed that they were
completely unaware of the advantages and disadvantages
of IVCM usage in radiology (Fig. 1). To analysis the re-
sults in more depth, the comparative analysis was per-
formed on the basis satisfactory knowledge of IVCM us-
age in radiology between males versus females’ patients.
As illustrated in Figure 2, among the 128 male patients,
only 27.3% (n=35) demonstrated satisfactory knowledge.
Similarly, out of the 97 female patients, only 28.9%
(n=28) exhibited satisfactory knowledge. The rest of the
male and female patients didnot havesatisfactory
knowledge ofthe usage of IVCM in radiological analysis.
Furthermore, the results at the statistical level showed the
level of knowledge among participatingmale and female
patients was the same. The statistical parameters such as
p-value (p>0.05), Z-score (-1.114890), significance level
(13.24%) and absolute difference among the studied gan-
ders (-0.07) confirmed that the understanding of partici-
pated males and females for IVCMs usage in the radio-
logical analysis were same (Fig. 2). Moreover, a compar-
ative analysis was also performed on the basis satisfac-
tory knowledge of IVCM usage in radiology between ed-
ucated versus uneducated patients. As shown in Fig. 3,
out of 169 educated patients, 34.3% (n=58) showed sat-
isfactory knowledge. However, among the 56 uneducated
patients, only 8.92% (n=5) demonstrated satisfactory
knowledge. Furthermore, the results at the statistical level
showed that the level of knowledge in educated patients
was markedly higher as compared with uneducated pa-
tients.  The statistical parameters such as p-value
(p=0.000), Z-score (-3.667), significance level in per-
centage (0.01%) and the absolute difference between un-
educated and educated patients (-0.2538) validated that
the understanding of educated patients towards 1VCM
was significantly higher as compared with uneducated
patients (Fig. 3).Not only have these, a comparative anal-
ysis were also performed on the basis satisfactory
knowledge of IVCM between employed patients versus
unemployed patients. As shown in Fig. 4, out of 171 em-
ployed patients, 31.6% (n=54) showed satisfactory
knowledge. However, out of the 54 uneducated patients,
only 16.6% (n=9) exhibited satisfactory knowledge. The
results at the statistical level showed the level of
knowledge in employed patients was markedly higher as
compared with unemployed patients. The statistical pa-
rameters such as p-value (p=0.01), Z-score (-2.1402), sig-
nificance level in percentage (1.62%) and the absolute
difference between the groups (-0.15) verified that the
understanding of employed patients towards IVCM was
significantly higher as compared with unemployed pa-
tients (Fig. 4). Table 2 summarizes the details compara-
tive analysis on the basis satisfactory knowledge of
IVCM usage in radiology between males versus females’
patients; educated versus uneducated patients; and em-
ployed versus unemployed patients.

To further evaluate patients' insight towards the usage of
IVCM in radiologic examinations, a question on risk as-
sociated with the use of IVCM was asked in the
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questionnaire and participants were allowed to give mul-
tiple answers. Figure 5 summarizes the complete detail-
sof patients' understanding of the risk against IVCM. Out
of all participated patients 225, 63.5% patients (n=143)
believed that the use of IVCM in radiology might be as-
sociated with cancer onset, whereas 45.3% of patients
(n=102) believed that it was associated with the risk of
onset of cardiovascular diseases (CVD). Moreover,
62.2% of patients (n=104) thought that the use of IVCM
initiates allergic reactions. However,in a large group of
patients, 81.8% (n=184) assumed that I\VCMs induce tu-
berculosis. Additionally, 23.1% of patients (n=52) were
suggested to have a risk of developing asthma, while
30.7% of patients (n=69) were indicated to have a chance
of developing renal disorders.

In an attempt to further investigate the insights of patients
for the use of IVCM in radiologic examinations, another
question on serious side effects of IVCM was asked and
again, participants were allowed to give multiple an-
swers. As shown in Fig. 6, out of 225 patients, 52.4% of
patients (n=118) assumed that the use of IVCM in radiol-
ogy caused shortness in breath, whereas 33.3% of pa-
tients (n=77) believed that IVCM induced loss of con-
sciousness. Moreover, 49.3% of patients (n=111) thought
that IVCM caused an increase inheart rate, However,
29.3% of patients (n=66) were advised about the possi-
bility of developing diarrhoea, while 62.2% of patients
(n=140) were warned about the likelihood of experienc-
ing itching. Additionally, 20.0% of patients (n=45) were
advised regarding the potential onset of convulsions

Table 1. Demographic details of the Saudi partici-
ants in the study

No. of
Parameters Partici- Percentage P value
pants
(n=225)
Gender
Males 128 56.9 Males vs
Females:
P>0.05
Females 97 43.1
Education
Levels
Uneducated | 56 24.9 Uneducated
vs Rest: P <
0.001
Primary 88 39.1
School
Secondary 52 23.1
School
Gradua- 29 12.9
tion/Post-
Graduation
Employ-
ment
Unemployed | 54 24.0 Unem-
ployed vs
Employed:
P<0.05
Employed 171 76.0




Table 2. Comparative analysis of satisfactory
knowledge of IVCM usage in radiology between male
versus females’ participants; educated versus unedu-
cated participants; and employed versus unemployed
participants
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the patients may refuse to have contrast media in the fu-
ture (Pomaraet al., 2015;Schlundet al., 1996). However,
these important areas remain fully unexplored and the re-
search on these subjects would be merited. This study
was performed on 225 patients from the Qassim region,

Parameters Total partici- Participants given  Percentage of P value
pants in studied  a satisfactory re- satisfactory re-
group sponse sponse
Gender
Males 128 35 27.3 Males vs Females: P>0.05
Females 97 28 28.9
Education Levels
Uneducated 56 05 8.92 Uneducated vs Educated: P
<0.0001
Educated 169 58 34.3
Employment
Unemployed 54 09 16.6 Unemployed vs Employed:
P<0.05
Employed 171 54 31.6
located in the central of Saudi Arabia. Prior to attempting
contrast-mediated radiologic imaging, all patients were
__ 50" interviewed and requested to complete the questionnaire,
e 39.6% which was designed to analyze the patients’ knowledge
5401 f the use of contrast media in radiographic imaging. The
H 28.0% orthe . L grap ging
38 questionnaire used in this study was successfully imple-
% iy mented in other populations and fully validated (Yiicelet
2 al., 2005). The questionnaire comprised a number of
% 101 questions related to the testing of patients’ knowledge of
i the contrast media, such as ‘the aim of administration of
& & & IVCM is better visualization of tissues and diseases by
e & N . . . .
65‘ e;{\ ° enhancing them; ‘contrast materials play an important

Figure 1. Levels of patients’ knowledge of the use of
IVCM in radiological examinations.

4. DISCUSSION

This is the first report from the central region of Saudi
Arabia demonstrating of patients insights for using con-
trast media and their associated risks or benefits in radio-
logical examinations. In the last few decades, there has
been a significant technological advancement in CT and
MR, especially with the use of intravascular contrast me-
dia, which dramatically enhances the diagnosis
(Heshmatzadehet al., 2018a), but at the same time, mul-
tiple risks and side effects of contrast media have also
been reported (Mandliket al., 2019). Although the risk
factors and side effects associated with the use of contrast
media in radiological imaging are extremely rare, in-
formed patients consent about the risk with contrast me-
dia before the IVCM administration is not only important
to inform the patients but also important to update the
knowledge of patients about IVCM (Pomaraet al., 2015;
Kopp et al., 2022). Importantly, there is no sufficient
available data on the patients experience of contrast me-
dia. This is highly impactful to be fully investigated as
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role in the diagnosis of diseases’; ‘IVCM can be admin-
istered safely to every patient’; ‘contrast materials can
cause unimportant side effects such as nausea, vomiting
or a rash’; “allergic reactions against food or drugs’;
‘contrast materials can cause serious side effects, alt-
hough rarely’; ‘contrast materials can cause death, alt-
hough very rarely’. Interestingly, the data showed only
28% of patients had sufficient knowledge of IVCM,
whereas the rest 72% of patients either had insufficient
knowledge or had no idea about contract media. These
findings have also been supported in other investigations
performed in different regions of the world, where insuf-
ficient patients” knowledge of the use of contrast agents
in radiology was reported (Tohidnia et al., 2017). In order
to explore these findings in depth, the comparative anal-
ysis was performed between male and female patients’
knowledge. The data showed out of 128 male patients,
only 27.3% of males showed satisfactory knowledge.
However, among the 97 female patients, only 28.9% ex-
hibited satisfactory knowledge. These data clearly indi-
cated that the levels of understanding of male and female
patients were almost the same. These findings have also
been supported by other reports that showed no signifi-
cant difference in the levels of knowledge of contrast me-
dia among male and female’patients (Hendiet al., 2020).
However, few reports found that female patients had
lower knowledge than males (Yicelet al., 2005). These
findings indicate that region-to-region knowledge of



contrast media among males and females varies. Not only
these, but this study also performed a comparative analy-
sis between educated versus uneducated patients’
knowledge. The data showed the level of knowledge
among educated patients was significantly higher than
uneducated participants. These findings have also been
supported by other studies that reported that educated pa-
tients were more aware of the use of contrast media in
radiology than the knowledge among uneducated patients
(Yiicelet al., 2005; Hendi et al., 2020). In addition, this
study also compared the knowledge of IVCM between
employed and unemployed patients. The findings showed
the level of knowledge among employed patients was sig-
nificantly higher than unemployed patients. These find-
ings have also been supported by other studies (Yucelet
al., 2005; Hendiet al., 2020).To further determine pa-
tients' insight towards the usage of IVCM in radiologic
examinations, a question on risk associated with the use
of IVCM was asked in the questionnaire, and participants
were allowed to choose multiple answers. Interest-
ingly, 63.5%, 45.3% and 62.2% of patients believed that
IVCM caused cancer, cardiovascular disorders, and ad-
verse allergic reactions, respectively. Moreover, 52.4%,
33.3% and 49.3% of patients believed that IVCM caused
shortness of breath, loss of consciousness and increase of
heart rate, respectively. In addition, 29.3%, 62.2% and
20.0% patients also advised diarrhea, itching and convul-
sion, respectively. These patients' experiences of intra-
vascular contrast media are novel and have never been
investigated in Saudi Arabia. In spite of these useful in-
formation provided in this article, but the study still has
few limitations such as moderate sample size and the data
from all patients were obtained from the single hospital.

Observed Difference vs. Error Distribution Under H,

Satisfactory Response

Males versus Females

Males (A) = 35 out of 128 (27.3%)
Females (B) = 28 out of 97 (28.9%)

HeB2A) 0132449

Probability

A 0264898

e -1.114890

el 13.24%

-0.07

Absolute Difference (8-A)

Figure 2. Comparative analysis of males versus female pa-
tients’ satisfactory knowledge for the use of IVCM in radio-
logical examinations.

Observed Difference vs. Error Distribution Under H,

Satisfactory Response i . e Ho e R e

Educated versus Uneducated

Educated (A) =58 out of 169 (34.3%)
Uneducated (B) = 05 out of 56 (8.92%)

lue (G Hy B2 A)  0.000123

Probubility

A)  0.000246

e -3.666673

el 001%

Al -0.2538

Absolute Difference (8-A)

Figure 3. Comparative analysis of educated versus unedu-
cated patients’ satisfactory knowledge for the use of IVCM in
radiological examinations.
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Satisfactory Response

Observed Difference vs. Error Distribution Under H,
Employed versus Unemployed i

Employed (A) =54 out of 171 (31.6%)
Unemployed (8) = 9 out of 54 (16.6%)

AR
+ Calculation results //' \
/ \

P-value 0CHy: B2 A)  0.016170

Probubikty

e(XHyB<sAuBzA 0.032340 / \
/ \

Z-score -2.140177 ! / \

/ A

| 1.62%

Y

Difference (B-A)  -0.15 Absolute Difference (8-A)

Figure 4. Comparative analysis of employed versus unem-
ployed patients’ satisfactory knowledge for the use of IVCM
in radiological examinations.

Risk factors against IVCM

100+
81.8%

Patients Knowledge (%)

Figure 5. Levels of patients’ knowledge for the risk factors
against IVCM in radiological examinations.

Serious side effect against IVCMs

o
<

62.2%

=23
(=]

N
2

20

Patients Knowledge (%)

Figure 6. Levels of patients’ knowledge of the onset of serious
side effects against IVCM in radiological examinations.

5. CONCLUSION AND RECOMMENDATION

This is the first report from the central region of Saudi
Arabia demonstrating the insights of patients toward con-
trast media and their associated risks and benefits in radi-
ological examinations. The findings showed that the
overall patients’ knowledge was unsatisfactory for the
understanding of contrast media in radiology.



Interestingly, no difference in the patient’s knowledge
was observed at the gender level. Importantly, the pa-
tients with higher education levels and employed showed
more knowledge about intravascular contrast media in-
jections. Whereas patients with lower education levels
and unemployed were not aware of the risks and side ef-
fects of contrast media. These findings clearly indicate
that all patients must be informed about the risk factors
and potential adverse reactions of contrast media before
the radiological examinations, not only for ethical con-
siderations but also to increase the levels of knowledge
and understanding of patients toward the potential risks
associated with contrast media. This study also recom-
mends the Ministry of Health, Saudi Arabia to arrange
frequent awareness programs on contrast media in Qas-
sim region.
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