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Introduction

Paul Atkinson (@PaulAtkinsonEM)
The typical emergency physician, after rigorous academic 

selection, spends 11 to 13 years in post-secondary training, 
shaping and honing their mind, a product of over 80-billion 
neurons, with up to 1000-trillion synaptic connections. Yet, 
when it comes to complex decision-making about serious ill-
ness and injury, we increasingly try to distill the data points 
down to 5 or 6 questions, providing a score upon which we 
proceed. Clinical decision rules, or instruments, have been 
shown to be as accurate as a trained physician for certain 
decisions, they provide a consistent approach, they have 
been researched and adapted, and are popular for learning 
and standardizing practice. But do they also oversimplify 
decision-making? Do they neglect to factor in individual 
patient variability? Who is the average patient for whom 
they are designed anyway?

Justin Morgenstern of First10EM.com and the Univer-
sity of Toronto and Ryan Radecki of Christchurch, New 
Zealand propose that clinical decision rules are ruining 

medicine, proliferating without proper scrutiny and testing, 
and distracting physicians from applying evidence-based 
medicine in an individualized manner. Lauren Westafer of 
foamcast.org and the University of Massachusetts Medical 
School along with Joshua Niforatos of Wisconsin counter 
that knowing the inherent bias and flaws we all have, never 
mind the impact of stress, tiredness and a hectic environ-
ment, it is better to embrace these tools to help us make bet-
ter decisions, in line with the Choosing Wisely philosophy. 
This series of editorials provides CJEM readers with the 
opportunity to hear differing perspectives on topics pertinent 
to the practice of Emergency Medicine. The debaters have 
been allocated opposing arguments on topics where there is 
some controversy or perhaps scientific equipoise.

Readers can follow the debate on X.com or bsky.social 
and vote for either perspective by going to @CJEMonline 
or by searching #CJEMdebate and #CDR.

Proposal: Clinical decision instruments may 
hinder clinical decision‑making

Justin Morgenstern (@First10EM)
Ryan Radecki (@emlitofnote)
Clinical decision instruments (CDIs) have become ubiq-

uitous in medicine. Given the cognitive complexity of clini-
cal medicine and the fatiguing number of decisions made 
each workday, it is not surprising that clinical decision 
instruments are adopted widely. Unfortunately, with few 
exceptions, the available evidence rarely demonstrates either 
superiority to clinical judgment or durable, favorable impact 
on clinical practice. Despite the aim of decreased testing, 
an emphasis on high sensitivity results in tools with low 
specificity, the impact of which may result in paradoxical 
increases in testing. Decision instruments serve to simplify 
complex clinical questions, but evidence suggests clinicians 
lack proficiency with their probabilistic nature [1]. There-
fore, it is possible, or even probable, that the widespread 
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adoption of clinical decision instruments in medicine has 
been deleterious to clinical decision-making.

CDIs are rarely compared with clinical judgment, and 
when such comparisons exist, clinical decision instruments 
often fail to improve upon baseline clinical practice [2, 3]. 
For example, despite extensive use, in the only study avail-
able, the PECARN minor traumatic brain injury instrument 
did not improve upon clinical judgment [4]. The PECARN 
instrument has similar sensitivity to clinicians, but dimin-
ished specificity, suggesting premature adoption of this rule 
may be increasing CT utilization among children without 
a corresponding reduction in missed clinically important 
traumatic brain injury. For many other widely used clinical 
decision instruments, we simply do not know how they com-
pare to clinical judgment, as such comparisons have never 
been made.

The long-term impact of clinical decision instruments is 
rarely observed. The gold standard research step for clinical 
decision instruments is high quality implementation research 
demonstrating sustained improvement in patient outcomes 
[5]. Ideally, this implementation work occurs prior to wide-
spread clinical adoption. Proponents of clinical decision 
instruments will point to the very small handful of rules 
with positive implementation studies. However, these stud-
ies often suffer threats to internal validity such as the Haw-
thorne Effect and other practice-changing confounders, and 
do not reliably demonstrate long-term effects on practice. 
Other clinical decision instruments, such as the Canadian CT 
Head Rule, are widely used despite high quality implemen-
tation research failing to demonstrate measurable effects on 
imaging [6]. Other observational data describing changes in 
behavior associated with the Canadian CT Head Rule cannot 
be reliably attributed to the clinical decision instrument, as 
the study designs lack control groups and are confounded by 
additional cultural changex [7, 8]. The absence of well-con-
ducted implementation work does not exclude the possibility 
of benefit, but reduces the level of confidence with which 
clinicians ought rely upon clinical decision instruments.

Similar to outcomes of other clinical research, clinical 
decision instrument validation studies suffer the malaise of 
imperfect external validity. Only a small minority of deci-
sion instruments are validated outside the settings in which 
they are derived [5]. When validation studies are performed, 
the settings are often very similar in health system, culture, 
or capabilities. Furthermore, clinical decision instruments 
are frequently developed in settings with pre-existing prac-
tice patterns of overuse, such as the United States, and are 
unlikely to affect outcomes to a similar magnitude in other 
clinical cultures. In fact, promotion of these clinical decision 
instruments may serve to export the culture of overuse in 
which they were developed and validated.

Like other clinical practices, clinical decision instru-
ments are prone to “indication creep”: a propensity to be 

applied in inappropriate clinical scenarios outside of the 
original research populations. For example, the Canadian 
CT Head Rule is frequently applied to patients who have 
“minimal” rather than “minor” head injury, a demonstration 
of the unintended “real-world” use of the instrument [9]. 
(Although it is an incorrect interpretation of the rule, this 
rule is almost certainly responsible for the widespread belief 
that every patient over the age of 65 needs a CT, no matter 
how trivial their head injury.) Even when “validated” in an 
implementation trial, apparently effective clinical decision 
instruments may give rise to unanticipated deviations when 
adopted widely.

Special attention should be paid to decision instruments 
with low specificity and their impact on practice. Simple, 
widespread tools including the Pulmonary Embolism Rule-
Out Criteria (PERC) and Ottawa Subarachnoid Hemorrhage 
(SAH) rules are designed to be used as “one-way” decision 
instruments. That is, their test characteristics have such poor 
positive likelihood ratios it is proposed they be used solely 
for their negative likelihood ratios. Unfortunately, due to 
clinician acclimation to typical clinical decision instruments 
featuring rule-in and rule-out components, these “one-way” 
clinical decision instruments are easily misinterpreted as 
“two way” tools, allowing their low positive likelihood ratios 
to inappropriately influence clinician behavior [10].

The shortcomings in the evidence for clinical decision 
instruments are likely to be amplified as decision-support 
is more frequently embedded into electronic health records. 
The presence of decision-support may guide clinical prac-
tice, but in routine use produces decision errors when 
decision-support fails to activate in the correct context, or 
produces guidance based on imperfect information or pro-
cessing [11]. “Automation bias”, a term used to describe the 
reliance on decision-support, introduces errors via “heuristic 
replacement for vigilant information seeking and process-
ing” [12]. Thus, the structure and features of clinical deci-
sion instruments, similar to electronic decision-support, 
introduces cognitive biases relating to gathering and pro-
cessing of information.

Finally, although more difficult to quantify, we must 
consider the impacts of clinical decision instruments on the 
culture of medicine. Does the emphasis on high sensitivity 
clinical decision instruments amplify a “zero miss” culture 
in medicine? Can clinical decision instruments with com-
pletely binary outputs (“image” or “do not image”) actually 
be used to improve judgment or shared decision-making? 
Are we judging clinicians based on the apparently objec-
tive answers these tools provide, ignoring the inherent sub-
jectivity of most clinical decisions? As clinicians become 
dependent on clinical decision instruments, their repeated 
use fundamentally alters their underlying “gestalt” and risk 
estimation. This may result in a paradoxical situation in 
which the features of a clinical decision instrument may be 
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the primary inputs into a pretest probability estimate before 
application of that same clinical decision instrument. Train-
ees witnessing these processes may mimic a practice pat-
tern based on clinical decision instrument features, rather 
than a wider base of clinical knowledge that was used when 
the clinical decision instrument was validated. It is not yet 
known whether these shifts would be net beneficial or harm-
ful to the practice of medicine.

CDIs are not intrinsically problematic in principle. They 
are, however, as Goodman et al. describe, limited tools 
whose use and application are not sufficiently understood 
by those who use them [1]. Existing clinical decision instru-
ments ought to be regarded more critically than at present, 
particularly by those whose practice setting is unlike the 
environment in which the rules were derived. Then, to use 
these decision-making adjuncts, clinicians need to have the 
statistical knowledge to consciously apply the clinical deci-
sion instruments like a test, with pre- and post-test odds. 
Finally, clinical decision instruments need to be compared to 
clinical judgment and evaluated in prospective, experimental 
and quasi-experimental designs capable of providing true 
insight in their long-term beneficial effects and unanticipated 
harms.

Counter: Clinical decision instruments 
can improve and standardize clinical 
decision‑making

Joshua D. Niforatos @reverendofdoubt
Lauren Westafer @LWestafer
In the United States and Canada there are more than 

150-million emergency department (ED) visits annually. 
[13]. Emergency physicians are tasked with rapid clinical 
decision-making in a time-limiting environment where the 
risk tolerance for a missed diagnosis is exceedingly low [14]. 
Given these constraints, a liberal approach to hospital admis-
sions and diagnostic testing, such as the use of advanced 
imaging, can be viewed as an attempt to mitigate uncertainty 
and liability in this fast-paced clinical environment [15, 16].

The accessibility of advanced imaging such as computed 
tomography (CT) over the past few decades, which can aid 
in efficient and effective diagnostic strategies, has led to 
widespread use. Although values in healthcare have shifted 
toward more testing, there is an increased recognition, within 
the house of medicine, of the need to identify and elimi-
nate low-value care that does not improve patient-oriented 
outcomes, that may lead to overdiagnosis and downstream 
patient harm, and may be driven by implicit bias [17, 18].

In a prospective multicenter study of the Pregnancy-
Adapted YEARS algorithm, radiation-associated imaging 
was avoided in 39% of pregnant patients [19]. Although 
not a direct comparison to gestalt, the counterfactual is that 

prior to this study, evaluation of pulmonary embolism in 
pregnant patients relied almost exclusively on chest imaging, 
and all of these patients would have likely received imaging. 
Finally, in an international multicenter, cluster-randomized 
trial of the PERC rule in patients at very low risk for pul-
monary embolism, randomization to PERC versus gestalt 
resulted in an absolute difference in reduction of imaging of 
9.7% (95% CI 6.1–13.2%) and reduction of hospital admis-
sion of 3.3% (95% CI, 0.1–6.6%) with a non-significant miss 
rate for pulmonary embolism [20].

Critics of clinical decision instruments cite minimal dif-
ference in performance against clinician gestalt, though 
rarely specify what that minimal difference entails. A real-
world outcome metric of interest when comparing clinical 
decision instruments with clinician gestalt is how gestalt 
correlates to clinician action. As in the above example, 
clinical decision instruments have meaningfully and safely 
decreased the rate of imaging for patients with suspected 
pulmonary embolism, compared to the counterfactual and 
usual care. In contrast, the PECARN brain injury instrument, 
in one paper from EDs in Australia and New Zealand, did 
not improve upon clinical judgment [4]. Despite impressive 
clinical gestalt and a low rate of contrast-enhanced imaging 
(8.3%), what is worrisome in this study was the unneces-
sarily high rate of hospitalization (22%), which was signifi-
cantly higher than the 9% hospitalization rate in the primary 
PECARN head trauma study, calling into question the utility 
of gestalt when it does not correlate to clinician action [21].

Another study comparing physician gestalt and diagnosis 
with clinical decision instruments of acute pediatric appen-
dicitis revealed a favorable ROC curve for gestalt, particu-
larly in low-risk patients. In that group, 1.1% had appendi-
citis compared to gestalt group rate of 1%-10%. Despite an 
exceedingly low pretest probability for appendicitis, in this 
low risk group, 22.8% of patients underwent imaging where 
the clinical decision instrument recommended observation 
for 6 h with serial abdominal exams and discharge with 24 h 
follow-up, and no imaging required in those with improv-
ing symptoms [22]. Syncope risk stratification is even more 
illuminating. The Canadian Syncope Risk Score stratifies 
patients presenting with syncope who are at risk for 30-day 
serious adverse events. An external validation study revealed 
that clinician gestalt, which is part of the risk score, has a 
similar area under the curve compared to the clinical deci-
sion instrument for predicting serious adverse events [23]. 
Nevertheless, in one robust multicenter validation study, 
25% of those in the very-low-risk syncope group were still 
admitted unnecessarily to the hospital for syncope [24]. It is 
not the clinical decision instruments that drive low-resource 
care, but likely our risk-intolerant culture.

Another criticism is the need for robust external vali-
dation of clinical decision instruments and the lack of 
‘real-world’ evidence while neglecting to acknowledge the 
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significant clinician practice pattern variation for similar 
disease processes. The idea that a patient presenting with 
chest pain may receive significantly divergent evaluations 
depending on which ED they might present to is ethically 
and financially problematic. Research has shown that emer-
gency physician practice varies greatly with regard to rates 
of imaging and patient disposition for similar conditions [25, 
26]. Emerging qualitative research suggests that what emer-
gency clinicians believe and are highly motivated by is what 
they perceive and call “standard of care” without realizing 
it is just a local practice pattern [27]. Despite some of the 
limitations of clinical decision instruments, their integration 
in electronic health records or through quality improvement 
initiatives has been shown to decrease unnecessary imaging. 
One study of 13 EDs in California revealed that clinician 
education of the Canadian CT Head Rule, along with clinical 
decision support in the electronic health record, was associ-
ated with a 5.3% (95% CI 2.5–8.1%) reduction in CT use 
with an associated 2.3% (95% CI 1.5%-3.1%) in diagnostic 
yield of intracranial injuries [7]. In another large study of 
305 EDs in the US participating in the Emergency Quality 
Network (E-QUAL) Avoidable Imaging Initiative, research-
ers found that EDs with sustained participation in the initia-
tive showed significant decreases in imaging utilization rates 
for syncope and minor head injury, the latter of which relied 
on the Canadian CT Head Rule [8, 22]. Utilizing the Cana-
dian CT Head Rule for adults patients and the PECARN 
brain injury instrument for pediatric patients, the authors 
estimated that implementation of these rules would decrease 
inappropriate imaging by an estimated 1,083 to 3,643, and 
44 to 51 CTs for adult and pediatric patients respectively, 
with significant costs savings. Although this study did not 
directly look at implementation of the clinical decision 
instruments, it demonstrates the potential to decrease what 
is otherwise liberal imaging use in low-risk patients.

CDIs emerged to assist with targeting the right interven-
tion to the right patient. These instruments are supplements 
to clinical gestalt and reasoning, which alone led to decades 
of binge-testing. Although the plethora of clinical decision 
instruments are heterogenous regarding rigor and valida-
tion, several have been validated and have demonstrated 
real-world impact, such as decreased imaging rates. CDIs 
are only as good as the clinicians using the data. Medical 
education must emphasize the ability to critically appraise 
research and underscore that clinicians understand the 
appropriate patient and scenario for clinical decision instru-
ment use, just like any diagnostic test. It is time to recalibrate 
our risk tolerance and discover how to get quality evidence-
based care to the bedside.
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