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Imaging Decision Support in the 
Emergency Department:  what do 
providers want and will they use it?
Although computerized decision support for imaging is often recommended 
for optimizing computed tomography (CT) use, no studies have evaluated 
emergency physicians’ (EPs’) preferences regarding computerized decision 
support in the emergency department (ED). This article summarizes an inves-
tigation to determine if EPs view overutilization as a problem, if they want 
decision support, and if so, the kinds of support they prefer. The results of 
the study showed that emergency physicians view overutilization of CT scans 
as a problem with potential for improvement in the ED and would like to 
have more information to discuss risks with their patients. EPs are interested 
in all types of imaging decision support proposed to help optimize imaging 
ordering in the ED and to reduce radiation to their patients.

CT has been a transformative tool in medicine, 
perhaps nowhere more so than in the emergency 
department (ED). However, increases in CT utili-
zation over the past decade have raised concerns 
about both costs and associated increased risks 
of cancer from radiation. Though the estimated 
risks of cancer from low-dose ionizing radiation 
remain somewhat controversial, concern about 
overuse is less so. It is not uncommon for patients 
to undergo repeat or multiple CT imaging both 
in the ED as well as in other settings, some of 
which may be avoidable. Data suggest that in the 
United States, while the overall rate of CT imag-
ing plateaued between 2008 and 2010, this trend 
did not hold not true for imaging in the ED [1-3], 
where it is estimated that one in seven patients 
undergoes CT scanning, accounting for 25% of 
CT scans performed in the US [4]. This reflects in 
part larger trends as to where Americans get their 
acute care: ED visits increased nearly 30% between 
1996 and 2007 to 117 million annual visits, and EDs 
now account for nearly 30% of all acute care visits 
and 50% of hospital admissions in US hospitals 
[5-7] This nevertheless presents an opportunity 

for improvement in optimizing imaging utilization 
that deserves input from those making imaging 
decisions.  

Although technological solutions to reduce radia-
tion dose-per-study have made significant progress, 
perhaps the biggest opportunity for reductions in 
utilization and associated radiation lies at the point 
of imaging order entry. Various approaches have 
been proposed to help improve utilization and/or 
cumulative radiation, including preauthorization 
requirements, use of clinical decision rules (CDRs), 
consensus-derived evidence-based rankings of the 
appropriateness of different imaging studies for 
a given indication, such as American College of 
Radiology’s (ACR) Appropriateness Criteria (AC) 
[8] Other approches incloude patient and provider 
education campaigns with tracking of patients’ 
cumulative radiation doses [9,10] and “soft stops” 
such as peer-to-peer consultation. [11,12] As more 
clinicians use electronic medical records, increas-
ingly these approaches are provided as comput-
erized decision support (CDS) within electronic 
order entry systems. 
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“...Though the estimated risks of cancer 
from low-dose ionizing radiation 
remain somewhat controversial, 

concern about overuse is less so...”
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These efforts have had varying levels of success [13-18] 
and the development of a useful tool does not guaran-
tee its adoption and spread.  For example, one study 
found that up to one third of all chest CTs performed 
for suspected pulmonary embolus could have been 
avoided with the appropriate use of D-dimer testing 
for low or intermediate risk patients  [13].  Several 
studies have explored problems with the adoption of 
the Ottawa ankle rules [19-21] Indeed, how to improve 
the dissemination & implementation of evidence-based 
imaging guidelines and decision support is the focus 
of an upcoming consensus conference at a meeting of 
the Society for Academic Emergency Medicine in May 
2015.

Need foR tHe oPINIoN of tHe ClINICAN to be 
HeARd 
What has been missing in the evaluation of various 
attempts to provide decision support to date is the 
voice of the clinician: whether providers on the front 
line want Clinical Deciaion Rules (CDRs) for CT order 
entry, what kinds of information if any they want, 
and what they would do with this information. Spe-
cifically, we also wanted to learn whether providing 
other kinds of information for decision-making that 
cut across indications might be perceived as valuable to 
clinicians. CDRs for imaging in the ED are frequently 
focused on determining whether any imaging is indi-
cated, whereas guidelines such as the ACR-AC are 
directed at determining what imaging study is the most 
appropriate, given that imaging is indicated. Though 
CDRs can have great utility, because they are necessar-
ily directed at discrete clinical scenarios (e.g. “rule-out 
pulmonary embolus”) and are time-consuming and 
expensive to derive and validate, relatively few robust 
CDRs have been developed and tested in a rigorous 
fashion. Though the ACR-AC can be very helpful, the 
studies these guidelines rank for a given indication 
often include choices that are either not available in 
many EDs, particularly at nights or on weekends, or 
that simply are not commonly in contention or consid-
eration for use in the ED setting. 

We sought to determine whether EPs would be interested 
in receiving information such as the effective dose of a 
study being ordered, patients’ prior CT count, cumulative 
radiation, associated lifetime attributable risk of cancer, 
recommendations for alternate studies and presence of 

features placing a patient at increased risk from radia-
tion or increased risk of repeat/multiple imaging prior to 
ordering a CT. 

study desIGN
To this end, we conducted a study of emergency phy-
sicians to evaluate their attitudes, and preferences and 
knowledge related to CT utilization, radiation risks, and 
interest in decision support, including information they 
think might be useful in decision-making. We emailed 
EPs in the St. Louis, Missouri metropolitan area working 
in academic, community and hybrid clinical settings to 
participate in an anonymous web-based questionnaire 
using standard survey methodology. The overall response 
rate was 63% (155/235). To make the results digestible, we 
conducted principal components analysis, which is a data 
reduction technique to identify themes in survey data. 

Results:
Five main themes emerged:
 1) respondents felt overutilization of CT is a problem in 
the ED with a significant opportunity for improvement; 
2) a patient’s cumulative CT study count affects decisions 
of whether and what type of imaging study to order only 
some of the time; 
3) knowledge that a patient has had prior CT imaging for 
the same indication makes EPs less likely to order a CT; 
4) concerns about malpractice, patients’ satisfaction or 
insistence on CT imaging affect CT ordering decisions.  
5) EPs want decision support before ordering CTs. 

Greater interest in decision support was associated with 
lower knowledge scores, feeling that CT study count more 
frequently affects the decision to order a CT, particularly 
for the same indication, and that overuse of CT is a prob-
lem, though this model only accounted for 31% of the 
variance of interest in decision support.

Because most patients do not have high CT study counts, 
it makes sense that most EPs responded that cumulative 
CT study count only affects the decision to order a CT 
some of the time. Providers wanted all forms of decision 
support offered, including information on effective dose 
of studies being ordered and patients’ cumulative expo-
sures. However, they feel inadequately familiar with this 
information to make use of it clinically, which is under-
standable, since how best to do so remains unclear. EPs 
indicated that if provided with patients’ cumulative radia-
tion exposures from CT and estimates of LAR of cancer, 
87% of them would use this information to discuss imag-
ing options with their patients, which is recommended 
but in practice only infrequently done [22-25]. 

Performance on knowledge questions, which were pri-
marily drawn from prior studies, was poor. Only 18% 

“...one study found that up to one third of all 
chest CTs performed for suspected pulmonary 

embolus could have been avoided with the 
appropriate use of D-dimer testing...”
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to 39% correctly responded to each 
of the three multiple-choice items 
about effective radiation doses of 
chest radiograph and single-pass 
abdominopelvic CT, as well as esti-
mated increased risk of cancer from a 
10-mSv exposure based on the BEIR 
VII unadjusted risk model. This is 
consistent with findings of prior stud-
ies across specialties, which demon-
strate poor knowledge as relates to 
estimated effective doses and equiva-
lencies [22,26-29] The finding that a 
lower total knowledge score was inde-
pendently associated with increased 
interest in decision support may 
reflect appropriate self-awareness of 
the need for assistance in decisions to 
use CT imaging in the ED.

Availability of alternate imaging 
options, such as magnetic resonance 
imaging and ultrasound, especially 
during evenings, nights, and week-
ends, was strongly felt to be a barrier 
affecting the decision to order a CT.  
EPs agreed that concerns about mal-
practice, patient satisfaction, patient 
insistence on CT, and pressure from 
other physicians were important 
factors in imaging decisions. These 
are increasingly important consid-
erations given the noted trends for 
physicians to refer patients for evalu-
ations in the ED and the increasing 
focus on patient satisfaction in evalu-
ating physician performance. Though 
recent data argue against tort reform 
impacting CT imaging rates, the costs 
of defensive medicine are high, the 
specter of malpractice looms large 
and true safe harbor legislation for 
use of CDRs, for example, remains to 
be tested [30-33]

CoNClusIoN
In summary, EPs recognize CT over-
use as a problem and are interested 
in reducing utilization and radiation 
exposure in the ED. Although EPs feel 
that imaging history affects decision-
making only some of the time, when 
they know that a patient had a his-
tory of CTs for the same complaint, 
they report being less likely to order 
a CT for that patient. Despite feel-
ing unsure about how to use effec-
tive dose information clinically, EPs 
wanted this information in addition 
to all other forms of decision sup-
port offered in the questionnaire and 
indicated that if provided with this 
information they would use it in dis-
cussions of risk with their patients. 
Interventions to increase the avail-
ability of imaging alternatives to CT, 
and to address outside pressures to 
perform CT scans, might also affect 
utilization of CT in the ED. Future 
efforts should focus on whether pro-
viding decision support and inter-
ventions on other modifiable factors 
affects CT decision-making and utili-
zation in the ED.
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