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Abstract

Background: Radiology residents are often tasked with deciding whether a patient can safely undergo a magnetic 
resonance (MRI) imaging scan. To correctly make these decisions the residents need to have strong knowledge 
about MRI safety issues. There are gaps in radiology resident knowledge about MRI safety that might be addressed 
with a variety of educational interventions. 

Objective and hypothesis: The primary objective of this project is to increase mean radiology resident knowl-
edge about MRI safety by a statistically significant amount. The null hypothesis is that mean pre- and post-inter-
vention knowledge scores will be the same, and the alternative hypothesis is that mean post-intervention score 
will be greater. 

Methods: We assessed baseline MRI safety knowledge of Detroit Medical Center radiology residents (number=35) 
with a 10 question quiz. The radiology residents were then provided a PowerPoint presentation that summarizes 
recent review articles about MRI safety. Next, the residents took the same quiz again. We compared the pre- and 
post-intervention quiz scores.

Results: 10 radiology residents (28.6%) completed the pre-quiz and 9 radiology residents (25.7%) completed the 
post-quiz. When comparing the pre- and post-intervention quiz scores, the t stat = -2.020 and p one-tail= 0.03. As  
p < 0.05, the null hypothesis is rejected, and we can conclude that mean post-quiz score > pre-quiz score with  
statistical significance. 

Conclusion: There was a statistically significant increase in mean quiz score after residents reviewed a PowerPoint 
on MRI safety. Therefore, we achieved the primary objective by increasing resident knowledge about MRI safety. The 
participating residents can now make decisions about MRI safety with more accuracy and confidence. The primary 
limitation of this study was that fewer than 30% of the radiology residents participated and the respondents were 
skewed towards the early training years.

Supplement to Applied Radiology42 January / February 2023



Improving Radiology Resident Proficiency in MR Safety LEADERS ON THE HORIZON

Figure 2. Post-intervention quiz results.

Figure 1. Pre-intervention quiz results. 
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Introduction
There are multiple patient safety 

issues associated with MRI imaging  
due to the strong magnetic field 
and rapidly changing gradients, as 
well as concerns about administra-
tion of gadolinium-based contrast 
agents. The MRI technologist or 
radiology nursing staff frequently 
contact on-call radiology residents 
to resolve their concerns and 
specifically to ask whether a patient 
can be safely scanned or can safely 
receive contrast.  Hollingsworth, et 
al,1 found gaps in radiology resident 
knowledge about these issues. 
Swenson, et al,2 assessed whether 
online modules or live lectures 
would improve resident knowledge 
about MRI safety and found statis-
tically significant improvement in 
resident knowledge after interven-
tion with both online modules and 
live lectures. 

The primary objective of this 
project is to increase mean radiol-
ogy resident knowledge about MRI 
safety by a statistically significant 
amount. The null hypothesis is 
that mean pre- and post-inter-
vention scores will be the same, 
and the alternative hypothesis is 
that mean post-intervention score 
will be greater. 

The secondary objective of this 
project is to decrease radiology 
resident decision making time 
about MRI safety issues by a statis-
tically significant amount. The null 
hypothesis is that mean pre- and 
post-intervention time to complete 
the quiz will be the same, and the 
alternative hypothesis is that mean 
post-intervention time will be less. 

Many benefits will result from 
the achievement of these objectives. 
Patients will benefit from more 
accurate MRI safety decisions. 
MRI safety decisions will be made 
more accurately and faster, helping 
patient management decisions by 

ordering physicians. Radiology resi-
dents will gain accuracy, speed, and 
confidence when making decisions.

Methods and Materials
We assessed baseline knowledge 

of Detroit Medical Center radiology 
residents (number=35) with a quiz 
of 10 multiple choice questions 
about the topics of MRI magnet and 
contrast safety. The quiz includ-
ed an additional question asking 
how long it took the respondent to 
complete the quiz. We also asked 
the residents their current training 
year. Residents were not asked to 
identify themselves and the scores 
were anonymous. The radiology 
residents were then provided a 
17-slide PowerPoint presentation 
file that summarizes recent review 
articles 3,4 about MRI safety. Resi-
dents had the opportunity to down-
load and self-review the PowerPoint 
file. The topics covered in the 
PowerPoint presentation included: 
basic MRI physics, medical device 
and implant MRI compatibility, 
regulations regarding maximum 
specific absorption rate and acous-
tic levels, assessment of risk of 
nephrogenic systemic fibrosis and 
other issues related to the use of IV 
gadolinium, MRI safety zones, and 
management of emergencies near 
the scanner. Next, the residents 
retook the same quiz. Time delays 
between the preintervention quiz, 
reviewing the PowerPoint and then 
retesting were not specified and the 
residents self-selected when they 
retook the post-intervention quiz. 
We compared the mean of the pre- 
and post-intervention quiz scores 
and time to complete using t-tests.

Results
10 radiology residents (28.6%) 

completed the pre-quiz, which 
included 4 first-year, 3 second-year, 

2 third-year, and 1 fourth-year 
residents. 9 radiology residents 
(25.7%) completed the post-quiz, 
which included 4 first-year, 2 
second-year, 2 third-year, and 1 
fourth-year residents. See Figures 
1 and 2 for quiz scores. Regarding 
the quiz scores, the t stat = -2.020 
and p one-tail= 0.03. As p < 0.05, the 
null hypothesis is rejected, and we 
can conclude that mean post-quiz 
score > pre-quiz score with statisti-
cal significance. 

As for the time to complete the 
quiz, for the pre-quiz, mean = 5.2 
minutes, median = 5 minutes, and 
the range = 2-10 minutes. For the 
post-quiz, the mean = 2.44 minutes, 
median = 2 minutes, and range = 
1-5 minutes.  The t stat = 3.41 and 
p one-tail= 0.002. As p < 0.05, the 
null hypothesis is rejected, and we 
can conclude that mean post-quiz 
time to complete < mean pre-quiz 
time to complete with statisti-
cal significance.

Discussion
There was a statistically signif-

icant increase in mean quiz score 
after residents reviewed a Power-
Point on MRI safety. Therefore, 
we achieved the primary objective 
by increasing resident knowledge 
about MRI safety. Additionally, 
we found a statistically significant 
decrease in time to complete the 
quiz after the intervention. As such, 
the secondary objective to improve 
resident speed in answering ques-
tions about MRI safety issues was 
also achieved, suggesting that they 
now knew the correct answer. The 
participating residents will likely be 
able to make decisions about MRI 
safety with more accuracy and with 
improved speed and confidence. 

One limitation of this study is 
that fewer than 30% of the radiol-
ogy residents participated and the 
respondents were skewed towards 
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the early training years. This may 
have impacted the results as inter-
vention would be expected to result 
in greater increase in knowledge 
for less experienced residents. 
Additionally, there was no specific 
time delay between reviewing the 
PowerPoint, and the post-quiz, so 
that long term and intermediate 
term retention were not assessed. 
As the scores were anonymous, 
individual improvement could not 
be assessed and only mean changes 
were assessed. 

Improving Radiology Resident Proficiency in MR Safety

As a next step we can further 
improve resident knowledge on this 
topic through different education 
tools such as modules, lectures, and 
training/simulations. 
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