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ABS TRACT  
 

 

 

BACKGROUND 

Intravenous contrast media (IVCM) are routinely used in different imaging 

techniques, such as computed tomography (CT) and magnetic resonance imaging 

(MRI), but can cause adverse effects on renal function. This study aims to evaluate 

the level of awareness of IVCM and their effects on renal function among members 

of the general public visiting King Abdulaziz University Hospital (KAUH) in Jeddah, 

Saudi Arabia. 

 

METHODS 

An observational cross-sectional study design was used. It was conducted in 

September 2018 on participants aged ≥18 years who completed an electronic self-

administered questionnaire to assess their knowledge of the adverse renal effects of 

IVCM. Data was analyzed using descriptive and inferential statistics. Chi-squared 

test was used to evaluate the level of knowledge among residents regarding the 

possible adverse renal events that can be caused by IVCM. 

 

RESULTS 

Most participants (56.8%) had no knowledge of IVCM and were unable to recognize 

the risk factors associated with IVCM and their potential impact on the kidneys. 

Social media was the most chosen source of information among those who had 

variable degrees of awareness. A statistically significant association was found 

between the educational level and degree of knowledge about the importance, 

application, and adverse events of IVCM. Most of the respondents lacked knowledge 

of the risk factors associated with contrast-induced nephropathy. 

 

CONCLUSIONS 

Participants generally had limited knowledge about IVCM and the associated risk 

factors. Educational programs could be utilized to improve awareness and 

understanding. 

 

KEY WORDS 

Interventional Cardiology, Kidneys, Knowledge, Risk Factors, Contrast Media, Renal 

Function 

 

 

 

 

 
 

Corresponding Author: 

Dr. Rani Ghazi Ahmad, 

Department of Radiology, 

Faculty of Medicine, 

King Abdulaziz University Hospital, 

Jeddah, Saudi Arabia. 

E-mail: rahmad@kau.edu.sa 

 

DOI: 10.14260/jemds/2020/534 

 

 

How to Cite This Article: 

Ahmad R, Almoallim R, Basalem D, et al. 

Awareness of intravenous contrast media 

effects on renal function in Saudi Arabia- 

an observational study. J Evolution Med 

Dent Sci 2020;9(34):2456-2460, DOI: 

10.14260/jemds/2020/534 

 

Submission 17-05-2020,  
Peer Review 15-07-2020,  
Acceptance 21-07-2020,  
Published 24-08-2020. 

 
Copyright © 2020 JEMDS. This is an open 

access article distributed under Creative 

Commons Attribution License [Attribution 

4.0 International (CC BY 4.0)] 

 

 

 

 

 

 

 

 

 

 



Jemds.com Original Research Article 

 
J Evolution Med Dent. Sci / eISSN - 2278-4802, pISSN - 2278-4748 / Vol. 9 / Issue 34 / Aug. 24, 2020                                                                       Page 2457 
 
 
 

 

 

BACK GRO UND  
 

 

 

Contrast media (CM), also termed contrast agents or contrast 

materials, enhance the images produced by various imaging 

techniques such as computed tomography (CT) and magnetic 

resonance imaging (MRI).[1] While CM is broadly considered 

to be safe, they can sometimes cause adverse reactions that 

should be evaluated before use.[2] Relatively uncommon 

moderate to severe reactions immediately following the use 

of CM include facial edema, bronchospasm, laryngeal edema, 

arrhythmias, bradycardia, tachycardia, hypertension or 

hypotension, pulmonary edema, and coronary artery 

spasm.[2] Of the possible adverse effects caused by CM, 

perhaps contrast-induced nephropathy (CIN) is among the 

most dangerous.[3] The European Society of Urogenital 

Radiology (ESUR) defines CIN as deterioration in renal 

function within 72 hours of intravenous administration of CM 

in the absence of other possible etiologies.[4] This 

deterioration is characterized by an elevation of serum 

creatinine to more than 25% from baseline levels or an 

increment of 0.5 mg/dL (44 μmol/L).[4] 

Dayani et al.[5] has highlighted an association between 

contrast-induced acute kidney injury and poor clinical 

outcomes, such as short-term and long-term mortality, 

increased length of hospital stay, use of renal replacement 

therapy, and increased risk of cardiovascular disease.[6,7] 

Contrast-induced acute kidney injury is one of the most 

prominent types of acute renal damage, partly owing to the 

possibility of its prevention. The administration of 

intravenous contrast media (IVCM) enhances the CT scans 

through the differentiation of tissues (vascular and non-

vascular), and enables accurate target volume and organ at 

risk delineation during radiotherapy planning.[8] 

Currently, iodinated IVCM is required for accurate 

imaging,[3] although it is the third most common cause of 

acute kidney injury, accounting for approximately 10–13% of 

cases.[9,10] The risk could increase to 20% among patients 

with renal function impairments, while administration of CM 

accounts for a small number of renal injuries in the general 

population (0.6–2.3%).[11,12] Pre-existing chronic kidney 

disease with concomitant diabetes mellitus is the highest risk 

factor associated with contrast-induced nephropathy. Other 

risk factors include advanced age, cardiovascular disease, and 

pre-procedure hemodynamic instability.[12-17] Zhang et al.[18] 

reported a negative impact of a high-dose of iodinated CM 

(iopamidol) among healthy rabbits, causing a marked 

decrease in renal function, detected by dynamic three-

dimensional magnetic resonance renography. 

Contrast-induced nephropathy (CIN) is not only 

associated with longer hospitalization but also a higher risk 

of morbidity and mortality.[19] Public awareness of such 

consequences are not sufficient, which can put people at risk; 

indeed, ignorance of possible complications may lead to 

increased prevalence of the disease. A study conducted in 

Turkey revealed that 59.6% of patients thought that IVCM 

could be administered safely across various populations; 

most of the patients had inadequate knowledge of the 

possible serious complications of IVCM.[20] Indeed, among 

hospitalized patients, CIN has become an increasingly 

common cause of acute kidney injury. Al-Beladi et al.[21] 

showed a statistically insignificant association between 

patient age, gender, or body mass index and the development 

of CIN, but its prevalence was found to be higher in renal 

diseased groups even with similar demographic data. 

Despite a worldwide yearly administration of 80 million 

IVCM doses, the decision concerning its clinical use for 

precipitating renal dysfunction remains multifaceted and 

complex.[22] As noted, the use of contrast media has been 

cited as one of the most common iatrogenic causes of acute 

kidney injury, and is linked with adverse outcomes; injury 

can begin with renal failure or dialysis initiation, and lead to 

stroke or even death.[23] However, recent studies often show 

a broad consensus regarding the overall safety of IVCM usage 

for CT imaging, which do not show a significant risk to the 

general population for developing contrast-induced 

nephropathy or other potential adverse events in the six 

months following administration.[22] 

Owing to the widespread use of IVCM in various fields of 

medicine, patient awareness and knowledge of CIN is 

particularly important, especially for high-risk groups. 

However, there is a paucity of studies that address public 

understanding of the association of CIN with longer 

hospitalizations and other adverse events. Therefore, the 

present study aims to assess the level of awareness of the risk 

of adverse events with IVCM, particularly with respect to 

renal function, surveying members of the public visiting a 

hospital in Saudi Arabia. 

 

 
 

ME TH OD S  
 

 

Study Design and Participants 

The study employed an observational cross-sectional design, 

recruiting 746 members of the general public visiting King 

Abdulaziz University Hospital (KAUH) in Jeddah, during 

September 2018. 

 

 

Inclusion and Exclusion Criteria 

All participants aged ≥18 years recruited at KAUH were 

included in the study, although radiology staff and health 

workers that work with radiation were excluded. 

 

 

Patient and Public Involvement 

The participants were recruited in the hospital setting and 

informed about the study aims and procedure before the 

study commenced. The recruited participants were asked not 

to evaluate the risks and benefits of intervention. 

 

 

Ethical Considerations 

The study was approved by the Institutional Review Board 

(IRB) of KAUH, Jeddah, Saudi Arabia. All participants were 

required to sign a consent form. 

 

 

Data Collection 

Participants completed an electronic self-administered 

questionnaire to assess their knowledge of the possible 

adverse renal effects with IVCM. The questionnaire was 

validated by a panel of radiology experts. It consisted of 14 

questions divided into two sections: the first section 

comprised questions on the demographic characteristics of 
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the participants, such as age, sex, educational level, and 

occupation; the second section evaluated the knowledge of 

participants regarding the importance of IVCMs, its uses, 

possible renal adverse events, side effects, and risk factors. 

The second section also posed questions on the precautions 

and prophylactic measures associated with IVCM usage. 

 

 

Data Analysis 

The data were analyzed using the Statistical Package for the 

Social Sciences (SPSS), version 21. The analysis involved the 

use of descriptive and inferential statistics, comprising 

frequency tables and chi-squared tests to evaluate the level of 

knowledge of participants with respect to IVCM and their 

possible adverse renal effects. A P value of <0.05 was set as 

statistically significant. 

 

 
 

 

RES ULT S  
 

 

 

The demographic characteristics of the participants are 

shown in Table 1. A total of 746 participants were 

incorporated into the study, among which, 67.4% were 

females and 32.6% were males. The predominant age group 

was 18-30 years, which accounted for 44.8% of the cohort. 

More than half of the patients held a bachelor’s degree 

(50.5%). 

Of the 746 participants included in the study, 129 

(17.3%) had been administered with IVCM for image 

enhancement. However, only 9.94% said that they were 

advised about possible side effects or adverse events from 

CM by health workers (Figure 1). Most of the participants 

(56.8%) had no general knowledge of IVCM. Social media was 

the most chosen source of information for 32.3% of 

participants, which expressed variable degrees of awareness 

of IVCM. Furthermore, 51.9% of the participants that had 

general knowledge about IVCM did not know that it could 

have a significant impact on renal function, and also that it 

can cause further, more severe, adverse events, such as 

kidney failure and death. In those that claimed to have 

existing knowledge of IVCM, 48.1% thought that the usual 

effect of IVCM was severe, and generally lead to renal failure. 

Concerning risk assessment of CM administration, 56.0% of 

the population that were aware of IVCM understood that 

anyone, regardless of age or renal condition, should 

undertake a renal function test when an IVCM enhanced 

analysis is required. 

A total of 91.8% of participants thought that possible 

adverse effects should be discussed with the referring 

physician. However, most respondents lacked knowledge of 

the risk factors associated with CIN. Kidney disease was the 

most common risk factor recognized by participants, with 

60.3% identifying it as a potential risk factor for developing 

CM-related complications (Figure 2). There was a statistically 

insignificant association between degree of knowledge, renal 

function test, and discussion of adverse effects with doctors 

with respect to gender (Table 2). Majority of the participants 

have no information of knowledge, and 55.7% male and 49% 

of female students thought that both pre and post-test are 

important with intravenous contrast administration. Both 

male and female students think that the possible adverse 

effects should be discussed with their doctor. 

 
Demographics Participants [N (%)] 

Sex 
Male 243 (32.6) 

Female 503 (67.4) 

Age 
 

18 - 30 334 (44.8) 
31 - 40 87 (11.7) 
41 - 50 143 (19.2) 
51 - 60 141 (18.9) 

61 and above 41 (5.5) 

Level of Education 

Elementary 3 (0.4) 
Intermediate 19 (2.5) 

Secondary 225 (30.2) 
Diploma 83 (11.1) 
Bachelor 377 (50.5) 

Higher education 39 (5.2) 

Health worker 
Yes 78 (10.5) 
No 668 (89.5) 

Table 1. Demographic Data of the 746 Patients Included in the Study 
 

 

 
Gender 

P-Value 
Female Male 

Degree of knowledge 

Excellent 
13 10 

0.129 

2.6% 4.1% 

Good 
61 42 

12.1% 17.3% 

Not enough 
139 57 

27.6% 23.5% 
No 

information 
290 134 

57.7% 55.1% 

When renal function 
test should be done 

with intravenous 
contrast 

administration? 

Important 
pretest only 

81 41 

0.410 

16.1% 16.9% 
Important 

posttest only 
14 7 

2.8% 2.9% 
Important pre 
and post test 

280 119 
55.7% 49.0% 

Not 
important 

7 6 
1.4% 2.5% 

I don't 
know 

121 70 
24.1% 28.8% 

Is it important to 
discuss the possible 
adverse effects with 

your doctor? 

Yes 
466 219 

0.239 
92.6% 90.1% 

No 
37 24 

7.4% 9.9% 

Table 2. Cross-Tabulation (Chi-Square) between Gender 
and Different Variables 

 

 

 
 

 

DI SCU S SI ON  
 

 

This study has established that a large number of participants 

have indicated that they had no information regarding the 

possible adverse effects of IVCM administration. Indeed, most 

of the participants were not aware of the adverse effects of 

IVCM on renal function or their associated risk factors. This 

could be a product of the lack of sufficient healthcare 

programs to raise awareness among the general population, 

which could be exacerbated if there is a deficiency in the 

knowledge provided to patients by healthcare professionals 

during the decision-making process for IVCM administration. 

Similar results were found in a study conducted in Turkey in 

which 42.3% of the respondents had no information on the 

possible adverse effects of IVCM.[20] 

Most of the participants with additional knowledge had a 

higher level of education or had prior exposure to IVCM. 

Similar findings have been found by Yucel et al.,[20] which 

showed a highly significant statistical association between 

the educational level of the participants and their knowledge 

about the effect and potential risk of IVCM on kidney 

function. However, this knowledge may be developed as a 

product of greater exposure to this imaging studies, so could 

be higher in this particular cohort than in the general 

population. The lack of knowledge among the general public, 

even in those with a high educational level, emphasizes the 
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importance of increasing awareness about the potential renal 

risks of IVCM.[20] Adverse reactions are likely to be 

recognized early if individuals are aware of risk factors and 

are familiar with the importance of screening assessment 

before the administration of CM.[24] However, a similar 

finding of inadequate knowledge of predisposing factors to 

IVCM reactions was found in the cohort of the present study. 

Based on the findings of this study, a number of 

significant implications for healthcare workers and 

radiologists dealing with IVCM and renal function have 

emerged. Participants lack awareness and understanding 

about appropriate patient screening and sufficient 

prophylactic measures, needed for the prevention of adverse 

reactions. While radiologists are highly familiar with the 

possible adverse renal effects of IVCM, strategies to lower 

their occurrence should be more widely introduced. This may 

include the initiation of programs that increase awareness 

among the general population and even healthcare workers 

that are not working with or directly utilizing radiological 

techniques. 

It was found that most of the participants tended to 

obtain information about the imaging modality and possible 

adverse effects from social media. Therefore, healthcare 

providers should coordinate to improve public awareness 

through educational campaigns and programs, and possibly 

use the Internet and social media to bolster their impact. 

The study may be limited because it has included only 

members of the general public that visited KAUH. This is 

probably not enough to build a definitive picture on the 

overall level of awareness of the general public across Saudi 

Arabia, although it may provide an estimate of public 

perception, since the hospital serves a large number of 

different communities with a variety of backgrounds. A 

further limitation of the study is its unequal representation of 

groups for gender, age, and education level. This was a 

product of the random distribution of the questionnaire and 

the demographics of the hospital population at the particular 

time of the survey. Considering these limitations, future 

research on this topic could be conducted in other major 

regions of the Middle East to gain a larger view of overall 

trends. 

In 2001, the Radiological Society of Saudi Arabia (RSSA) 

has pledged to provide support for IVCM administration, and 

improve knowledge and training,[25] which should help 

remove delivery constraints for healthcare providers. While 

IVCM administration has been observed in developed 

countries, such as Ireland, USA, US, Europe, Canada, and 

Australia, similar studies have been limited in developing 

countries, which might have also had a negative impact on 

the level of knowledge and awareness.[25] Various regulatory 

frameworks could be introduced to enhance the 

administration of IVCM and integrate the role of the 

radiographer to address healthcare needs. If this study is 

replicated in different regions this may help attain national 

consensus about the limitations of current knowledge and 

awareness, and encourage a move towards a more 

widespread provision of information. 

 

 

 
 

 

 

CONC LU S ION S  
 

 

 

This study has highlighted the lack of awareness and 

information on the use of IVCM, and the inconsistency of 

understanding among participants. The heterogeneous 

background knowledge related to IVCM across various sites 

and the difference in educational level among participants are 

the major factors leading to insufficient understanding. A 

further factor hindering comprehension is the absence of 

definite guidelines concerning patient education on IVCM 

across various healthcare channels. While the findings of the 

present study concern the context of the general public of 

Saudi Arabia, the insights are relevant to IVCM practitioners 

in general, and support previous research about how patient 

understanding could be enriched and treatment improved in 

this area.[25] It is therefore recommended that routine clinical 

practice should include patient educational programs on 

IVCM so that more patients can be informed about the issues 

involved. More specific and widely available publications 

concerning the use of IVCM for patients at high risk should be 

developed in order to mitigate the issues arising in this 

group. 
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