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Abstract

Clinical judgement in primary care is more often decisive than in the hospital. Clinical decision
rules (CDRs) can help general practitioners facilitating the work-through of differentials that
follows an initial suspicion, resulting in a concrete ‘course of action’: a ‘rule-out’without further
testing, a need for further testing, or a specific treatment. However, in daily primary care, the use
of CDRs is limited to only a few isolated rules. In this paper, we aimed to provide insight into the
laborious path required to implement a viable CDR. At the same time, we noted that the limited
use of CDRs in primary care cannot be explained by implementation barriers alone. Through
the case study of the Oudega rule for the exclusion of deep vein thrombosis, we concluded that
primary care CDRs come out best if they are tailor-made, taking into consideration the specific
context of primary health care. Current CDRs should be evaluated frequently, and future deci-
sion rules should anticipate the latest developments such as the use of point-of-care (POC) tests.
Hence, such new powerful diagnostic CDRs could improve and expand the possibilities for
patient-oriented primary care.

Background

In a typical consultation, general practitioners (GPs) address three problems and make eight
decisions (Ebell, 2010). To facilitate this process, they often use many mental shortcuts
(heuristics) before coming to a diagnosis, in addition to history taking and physical examination
(Phillips, 2010b). In this way, many accurate diagnoses aremade, but occasionally mistakes lie in
wait. Especially if symptoms are vague or atypical, there is a risk of taking a wrong diagnostic
turn. In such cases, relying on clinical examination alone does not provide an adequate rationale
for clinical decision-making.

Here, clinical decision rules (CDRs) can provide relief. These rules are developed for physi-
cians to objectivate and guide their decision-making by facilitating the refinement process of the
work-through of differentials that follows an initial suspicion (Phillips, 2010b). In relevant cases,
they serve as evidence-based practical guidelines to make clinical practice more tangible (Green,
2013; Phillips, 2010a). The application of decision rules improves the clinician’s ability to treat
patients consistently and to focus on the patient’s clinical context (Gaddis et al., 2007).
Additionally, the use of CDRs can avoid diagnostic errors and prevents unnecessary tests
(Phillips, 2010b; Reed, 2006).

The term ‘Clinical Decision Rule’ has many definitions, but fundamentally it is a tool that
quantifies and combines simple available clinical indicators in order to define a new parameter.
In primary care, this parameter can be generated by combining patient signs, symptoms, and
additional readily available laboratory, function, or imaging test results and can be used to esti-
mate a score related to the probability of the presence or absence of a specific disease (diagnosis)
or outcome (prognosis). Subsequently, a concise diagnostic or therapeutic ‘course of action’ or a
preventive strategy should be undertaken (le Gal et al., 2012). In this way, clinical behaviour is
promoted leading to a more structured and consistent decision-making, improving quality of
care and patient satisfaction while reducing unnecessary costs, preferably combined with a
reduction of practice variation among doctors (Reilly and Evans, 2006). The use of decision rules
can help junior physicians to develop their clinical judgement but can also assist more experi-
enced doctors in rapidly making decisions on complex diagnoses or potential life-threatening
conditions (Carmelli et al., 2018). In the end, however, the main value of a CDR lies in reducing
the complexity of combining symptoms and signs to decision recommendations in terms of,
typically, a ‘rule-out’ without further testing, a need for further testing, or a specific treatment
(Ebell, 2010).

Ideally, CDRs are perfectly suited to be implemented in a primary care setting. The mere
opportunity to use a CDR helps GPs find their way in the wide variety of patients presenting
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to them that suffer from an even wider variety of often early symp-
toms (le Gal et al., 2012) for which a wide range of diagnostic and
treatment options is available. As a gatekeeper, one of the main
strengths of GPs is avoiding unnecessary referrals for comprehen-
sive diagnostics and specialist consultations, and CDRs are particu-
larly suitable for this purpose (Reed, 2006). Nonetheless, even
though numerous CDRs were developed over the past few decades,
their use in daily primary care is limited to only a few isolated rules.

In the present work, we focussed on providing insight into the
challenges surrounding the implementation of CDRs as well as
challenges in everyday use of well-established CDRs, using the
CDR for deep vein thrombosis (DVT) in primary care patients
as a case study. Lastly, we used these insights to formulate sugges-
tions for a more effective application of CDRs in primary care.

From derivation to implementation of a viable CDR

Over 20 years of research on the topic of CDRs has led to the for-
mulation of a set of preconditions that must be met by every deci-
sion rule. Such a rule should have a clear purpose and be relevant,
accurate, concise, and reproducible. Additionally, CDRs should
demonstrate content validity; they should be composed of well-
recognised, clinically sensible, and independent predictors.
Typically, three or more predictor variables should be used, which
can be obtained from the patient’s medical history, physical exami-
nation, or straightforward diagnostic tests (Graham et al., 2001).
These predictors should be incorporated in a rule that is easy to
apply and may involve a diagnostic, therapeutic, or preventive
course of action, and preferably limits practice variation (le Gal
et al., 2012; Rodger et al., 2014). This list of preconditions implies
that different stages must be successfully passed when developing a
valid and useful CDR. Indeed, at least three stages of CDR develop-
ment can be distinguished. These three stages are presented in
Figure 1, which was initially conceptualised by McGinn
et al (2000).

After the primary idea that a simple decision rule may improve
decision-making in response to a specific clinical question, the first
stage can be initiated. This stage involves the development, or more
specifically, the derivation of the CDR and its variables, which is
subject to strict guidelines (Laupacis et al., 1997; le Gal et al.,
2012; McGinn et al., 2000; Rodger et al., 2014; Stiell and Wells,
1999). Typically, this derivation process is supported by a set of
specific methodologic standards relating to characteristics such
as outcome events, predictors, and study subjects based on original
data collection andmultivariate statistical analysis. The next step is
to confirm the need for the actual newly generated rule after all its
details are elaborated, its clinical relevance and ease to use in real
life, as well as the expected savings in terms of time and resources
(McGinn et al., 2000; Stiell andWells, 1999). The results of this step
may require the rule or the generated score to be refined.
An informative illustration of the importance of incorporating this

‘clarification’ step is presented in a publication on the STONE
score, a rule whose developers seem to have failed to ask these
questions (Green and Schriger, 2016). The authors of the publi-
cation question both the need and clinical relevance of the deci-
sion rule, stating that it is not clear what its role is in actual clinical
decision-making, and that the rule does not outperform clinical
judgement.

Once the derivation stage has been completed, a prospective
external validation should take place in an independent cohort
of patients (le Gal et al., 2012). The rule should be first applied
in a narrow setting and in a patient population that is similar to
the derivation group in order to validate if the rule’s behaviour
is actually the same as in the derivation cohort. Later on, validation
in broader, more general, clinical settings is required with varying
prevalence and outcomes of disease (McGinn et al., 2000) in order
to discover if the rule is suitable for application in these situations.
This action should only be done after adequate training of the
study physicians, because otherwise, results will most probably
be biased by differences in the application of the – hitherto
unknown –CDR (Stiell andWells, 1999). In the end, the total spec-
trum of patients in which the CDR is to be validated must fit the
entire patient – and physician – population in which the CDR is
intended to be applied. It is important to ensure that the applica-
tion of the rule will remain strictly limited to the validated settings
and patients, especially after implementation in routine clinical
practice (Carmelli et al., 2018) and to confirm that generalisability
issues are adequately addressed (Toll et al., 2008).

A CDR should also do what it promises to be valuable in
practice. An estimate of the potential impact of use is vital to
verify if this is the case (McGinn et al., 2000; Reilly and
Evans, 2006; Toll et al., 2008). In such an impact analysis, evi-
dence is collected to demonstrate whether the rule actually
changed physicians’ behaviour, improved clinically relevant
process parameters or patient outcomes, or reduced costs (le
Gal et al., 2012; McGinn et al., 2000). Ideally, an impact study
is able to demonstrate a so-called positive resource utilisation
impact in an index group, which was exposed to the use of
the decision rule, versus a control group, which was subjected
to care or clinical judgement as usual. This positive resource uti-
lisation impact amounts to a decrease in the use of the resource
in question, for example, diagnostic test ordering, without a cor-
responding increase in adverse outcomes such as an increase in
morbidity/mortality or a decline in quality of life.

Many barriers have been reported between awareness of and
adherence to a new approach (Gaddis et al., 2007). In other words,
even if a CDR passed an impact analysis successfully and results
have been widely communicated to the professionals involved, this
still does not mean that the CDR will actually be implemented in
routine daily practice, let alone that it continues to be used in the
long run (Laupacis et al., 1997; Reilly and Evans, 2006; Toll et al.,
2008; van Doorn and Geersing, 2018).

Stage 1. Derivation
Identification of factors
with predictive power

Stage 2. Validation
Evidence of reproducible accuracy  

Narrow Validation Broad Validation
Application of rule in a
similar clinical setting and
population as in Stage 1

Application of rule in
multiple clinical settings 
with varying prevalence
and outcomes of disease

Stage 3. Impact Analysis

Evidence that rule changes  
physician behavior and  
improves patient outcomes  
and/or reduces costs

Figure 1. The development process of a clinical decision rule, as conceptualised by McGinn et al (McGinn et al., 2000)
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As a rule of thumb, a CDR will only be embraced by physi-
cians if its use is evidently clinically useful, if the CDR is incor-
porated into guidelines, if it is, for example, used by both
opinion leaders and immediate colleagues, if it results in saving
money or time, and if it improves both patients’ and doctors’
lives (Phillips, 2010b). Often, however, not all of these criteria
are met. In fact, many factors are known to pose barriers to
the use of a CDR. An overview of these factors was selected from
the literature1 and is presented in Table 1. The Appendix pro-
vides an extended version of this table, including some addi-
tional context and a few examples.

Due to a combination of these factors, decision rules are poorly
implemented in clinical practice; this even applies to the mother of
all decision rules, the Ottawa Ankle Rules (Brehaut et al., 2005;
Gaddis et al., 2007). Obviously, some factors can be dealt with,
for instance, a CDR that is too complicated should be redesigned,
while it is to be accepted that others will persist – for instance, the
fear of litigation. Most important is to identify which barriers pre-
vent the CDR from being used, and then formulate a targeted stra-
tegic approach to overcome these barriers. Many approaches have
been suggested (Reilly and Evans, 2006), but most of them have not
been proven to be effective. Exceptions thus far include targeted

mailing and local implementation strategies equipped with known
effective elements, such as audit and feedback, delivered by
respected local clinicians (Graham et al., 2001; Stiell and
Wells, 1999).

With so many obstacles, it is not surprising that in the end
almost all CDRs do not make it to the end2. A small subset of
CDRs has undergone an appropriate prospective external valida-
tion, while only a few have undergone a formal impact analysis
(Ban et al., 2021; Ebell et al., 2021; Laupacis et al., 1997; Reilly
and Evans, 2006; Toll et al., 2008)3. However, once a CDR has
passed the entire process, clinicians have an additional tool at their
disposal that can be very helpful for them and their patients.

Decision rules within primary care

Traditionally, CDRs have been implemented primarily in the
emergency room, cardiology and paediatrics. Within these clinical
settings, in the majority of cases, they serve as a screening tool for
safely ruling out a disease outcome prior to imaging (Carmelli et al.,
2018; Ebell, 2010; Le Marechal et al., 2013; Lim, 2018; Monahan
et al., 2017; Phillips, 2010a; Pugh, 2016; Reed, 2006), next to other
clinical tasks of CDRs: diagnosis, prognosis, treatment and preven-
tion (Ebell, 2010).

As previously described, only a few CDRs are regularly used in
primary care. An explanation for this phenomenon may be found
in the limited number of impact studies that have been performed
on the topic of primary care CDRs (Keogh et al., 2014). Decision
rules that are known to be routinely applied in primary care in
some countries are the Ottawa Ankle Rules and a few cardio-
vascular rules. Examples of these cardiovascular rules are i) a rule
to screen patients with a suspicion of cardiac failure for the need of
a cardiac ultrasound (Monahan et al., 2017; Van Riet et al., 2016),
ii) the CHA2DS2-VASc score for determining whether or not treat-
ment is required with anticoagulation therapy or antiplatelet
therapy – although this score is mainly used in the hospital
(Lucassen, 2018), and iii) the primary care DVT rule, also called
the Oudega rule (Oudega et al., 2005b). This rule is widely used
in a primary care setting and hence will be discussed in more detail
below.

The Oudega rule was developed for primary care patients and
appeared to be better suited for this population than theWells rule,
which was based upon data from hospital outpatients (Oudega
et al., 2005b, 2005a; Wells et al., 1997). The rule was developed
to rule out DVT, using a clinical score (see Table 2) combined with
a D-dimer test (a blood test) to reduce the need for imaging
throughout the exclusion process (see Figure 2). In other words,
applying the rule ensures that an ultrasound exam is only per-
formed if strictly necessary. Several factors contribute to making
this primary care rule a textbook example of a decision rule as
intended. These factors will be further explained in the next
paragraph.

For one, the Oudega rule successfully passed all stages involved
in CDR introduction, from derivation to extensive external valida-
tion in various settings (Buller et al., 2009; Geersing et al., 2012;
Green, 2013; Hendriksen et al., 2015; Oudega et al., 2005b; Toll

Table 1. Overview of factors that pose barriers for the use of a clinical decision
rule in routine clinical practice. NB: the examples that are applicable to a specific
CDR differ widely from country to country, as has been demonstrated by the
application of the Ottawa Ankle Rules (Graham et al., 2001). The Addendum
provides an extended version of the table with references, some additional
context and a few examples

Barriers to the use of
a CDR Examples

Practical – too complicated, volatile, rigid, or not
accessible enough

– no room for clinical reality and clinical
context

– inability to reconcile patient preferences
– too different from current guidelines
– another contradictory guideline is on hand
– there is an easier alternative for the CDR
– external practice constrains apply
– regression to the mean

Mental – interference with professional autonomy1

– too much a black box
– not convinced of CDR’s reliability or
relevance

– perceived as impractical
– inertia due to previous practice
– fear of a trade-off at the expense of patient
safety

– fear of not being able to meet patient
expectations

Financial – poor reimbursement, increased practice
costs

– financial incentives for the CDR’s alternative

Legal – fear of the risk of litigation
– regulations conflict with the application of
the CDR

1) this might explain why 50% of physicians do not use CDRs at all (Le Marechal et al., 2013).
CDR: clinical decision rule.

1Selection of literature was based on publications obtained through a PubMED
search performed in October 2022 using the entry term ‘Clinical Decision Rules’,
including its MeSH terms. A final selection of relevant publications was based on titles
and abstracts, successively.

2Almost 20 years ago, estimates of scientific articles discussing CDRs already
exceeded 15 000 (Toll et al., 2008). Nowadays, numbers have probably been increased
to a multiple of that amount.

3A recent study has demonstrated that in cardiology, a field in which traditionally
many CDRs are being used, only 110 impact studies have been performed, from which
a small minority has been described as ‘studies of sufficient quality’ (Ban et al., 2021).
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et al., 2006), as well as several impact analyses (Hendriksen et al.
2016; Ten Cate-Hoek et al., 2009; van Maanen et al., 2020). Also,
the rule possesses several ‘bonus properties’, making it simpler,
more sensible, and more suitable for incorporation in daily prac-
tice. These characteristics are explained below.

i. The first feature is the fact that the Oudega rule is both a
dichotomised and a two-way rule. The dichotomisation
involves a classification into only two groups: a low-risk
and a high-risk group (Reilly and Evans, 2006). In a two-
way rule, a recommendation is made for each of the patient
groups, whereas in a one-way rule, a patient either meets the
criteria and the CDR recommends a specific outcome or the
patient does notmeet the criteria, and no recommendation is
made. This can be confusing, leading to inability to act and
can, paradoxically, result in an increase in testing (Carmelli
et al., 2018; Green, 2013). In the Oudega rule, a recommen-
dation describing a clear course of action – ordering a
D-dimer test versus a radiologic exam – is made for both

patient groups (low-risk and high-risk), which makes it a
two-way rule.

ii. The second advantage is the fact that the rule was designed
for exclusion (rule-out) rather than for inclusion (detection).
Clinicians are generally much more comfortable with a rule
that is primarily able to correctly rule out an illness (high
sensitivity4) than with a rule that is designed to efficiently
detect an illness (high specificity5) (Ebell, 2010; Laupacis
et al., 1997; Reilly and Evans, 2006). This preference can
be explicated by the fact that clinicians are more eager not
tomiss a diagnosis than about making the diagnostic process
more efficient. Subsequently, the benefit of using the rule
itself lies in a specificity that measurably outperforms clinical
judgementwith a comparable high sensitivity (Carmelli et al.,
2018; Green and Schriger, 2016), as is indeed the case of the
Oudega rule (Geersing et al., 2010; van Maanen et al., 2020).

iii. Lastly, there is a substantial difference between the risk of
disease of patients classified as low risk versus those classi-
fied as high risk. Such a difference makes it worthwhile to
actually apply the rule (Ebell et al., 2021). The probability
of disease in the low-risk-DVT group followed by a negative
D-dimer test, ≈1.5%6, is low enough to require only a
D-dimer test for these primary care patients and taking
the (small) risk of a false-negative result for granted
(Kingma et al., 2017). Simultaneously, in the high-risk
group, performing an instant ultrasound exam, which is
more accurate but also more expensive and time-consuming
than a D-dimer test, can be justified by an actual risk,
≈33%, of suffering from a clinically relevant thrombo-
embolic event.

Once more, it appeared that applying a CDR in daily practice
has limitations that are not addressed in study settings. In practice,
it is found that the Oudega rule is often used incorrectly (Kingma
et al., 2017; van Maanen et al., 2020), or it is used in only a limited
number of eligible patients (Kingma et al., 2017). These factors
contribute to a lower efficiency and higher failure rate of the diag-
nostic work-up (Geersing et al., 2010; van Maanen et al., 2020)
than in the case of optimal use of the CDR.

This limited adoption of the rule may occur due to several
causes. The most obvious cause for the suboptimal compliance
with this primary care rule seems to be the time pressure in the
primary care setting. During busy office hours in a crowded prac-
tice, GPs are tempted to base estimates on experience and clinical
judgments, or only to use those clinical parameters that are readily
available (Seaberg, 2001; Toll et al., 2008; Xu et al., 2021).
Moreover, this effect is enhanced by a low exposure rate of
DVT suspicions, combined with a rule that incorporates a rela-
tively high number of items (Green, 2013), seven of which at least
one is considered non-trivial by many GPs7 (le Gal et al., 2012).
Based on these items (Table 2), in case of a low clinical score,
the diagnostic procedure requires a D-dimer test prior to further
diagnostic testing, and the need to refer to a laboratory can be
an obstacle when an urgent decision has to be made.

Table 2. Items (risk factors) of the primary-care-adapted Wells rule (Oudega
rule) for deep vein thrombosis (Oudega et al., 2005b) with their
corresponding weight (1 or 2). A total score can be calculated for each
patient in order to discriminate low (CDR score< 4) from high (CDR≥ 4) risk
patients. Only a high-risk patient is instantly subjected to ultrasonography.
CDR: clinical decision rule

Risk factors Weight

1. Male gender 1

2. Use of systemic oestrogens (such as contraceptive pills,
hormone rings/patches or needles)

1

3. Presence of malignancy 1

4. Surgery in the last month 1

5. Absence of trauma explaining swelling in the calf 1

6. Expanded veins of the limb 1

7. Difference in maximum calf size≥ 3 cm 2

> 18 years, symptoms of a DVT

Oudega Rule

CDR ≥ 4 CDR < 4

Ultrasonography

D-dimer test

No US 
needed

Figure 2. Simplified diagnostic flowchart presenting the clinical application of the
primary-care-adaptedWells rule (Oudega rule) for deep vein thrombosis (Oudega et al.,
2005b). Only a high-risk patient (CDR≥ 4) is instantly subjected to ultrasonography. In
low-risk patients (CDR score< 4), a D-dimer blood test is performed before performing
an ultrasound exam. In case of a non-elevated D-dimer test, no ultrasound is needed to
safely exclude a DVT. This figure is a simplification of the original flowchart (NHG-werk-
groep 2017). DVT: deep vein thrombosis. CDR: clinical decision rule. US:
ultrasonography

4sensitivity refers to the proportion of patients having the outcome of interest in
whom the results are abnormal

5specificity refers to the proportion of patients who do not have the outcome of
interest in whom the results are normal

6prevalence of disease in the low-risk group as awhole is≈10%, but this percentage
is less relevant since the D-dimer is nowadays an essential element of the work-up in
this patient category

7an example of such an item is the estimation of the calf size (see table 2)
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On closer inspection, however, these issues do not seem
insurmountable.

First, both the trigger of the application of the CDR and the
memorisation of its content can be taken over by computer soft-
ware or personnel other than the primary care physician. Such can
be realised by the introduction of a DVT care pathway (DCP), in
which an elevated D-dimer test, carried out at the phlebotomy
service, is directly followed by an ultrasound exam without the
intervention of the GP (Heerink et al., 2022). In the DCP electronic
request form, a window pops-up containing the CDR and its items,
which need not necessarily be filled out by the physician that orders
this protocol. Besides, it has been demonstrated that the mere
application of a CDR in patients with suspected DVT, in the con-
text of a DVT care pathway, acts as a ‘selection filter’, potentially
preventingmany unnecessary D-dimer tests from being performed
(Heerink et al., 2022).

Also, applying the latest medical insights to the Oudega criteria
may lead to a modification (update) of this CDR, which is essen-
tially untouched for about 25 years while it is known that CDRs in
general can become ‘out of date’ rapidly due to new insights or new
tests (le Gal et al., 2012; Toll et al., 2008). Indeed, a recent study
proposed a simplification of the current rule consisting of a D-
dimer test and two simple items that can be applied evenmore rap-
idly in primary care (Xu et al., 2021), similar to the YEARS score
for hospital outpatients with a suspicion of pulmonary embolism
(van der Hulle et al., 2017; Van Es et al., 2015). Even the application
of D-dimer as a stand-alone test –without a CDR– for all patients
with suspected DVT seems to be safe and efficient, as recent data
have been demonstrated (Rinde et al., 2020)8.

Lastly, promising new diagnostic opportunities are emerging,
such as easy-to-use point-of-care (POC) D-dimer tests, which
enable performing a D-dimer test, preceded or not by a CDR, in
a one-stop visit at the GP’s office (Ellis et al., 2021; Heerink et al.,
2020; Price et al., 2021). In this way, the time delay that comes with
referring the patient to the laboratory for a D-dimer test can be
eliminated, potentially lowering the threshold for using a CDR.

Taking all these trends into consideration, it is difficult to say
which arguments will ultimately determine whether or not a rule
like in this case the Oudega rule will continue to exist in its
present form.

Generally speaking, one can postulate that the opposite is also
true: changing conditions may lead to new opportunities for intro-
ducing sensible CDRs, or for making current CDRs more useful.
For example, due to the SARS-CoV-2 pandemic, visits to the
GP’s office have been replaced increasingly by time-consuming
home visits. The time spent on these home visits may be decreased
by using CDRs that can be used remotely and, if necessary, be com-
bined with a POC test on the spot. Accordingly, the added value of
such CDRs will be immediately visible, since patients could be dis-
charged instantaneously in case of a favourable CDR score. As a
result, such a practical benefit will most probably increase compli-
ance among physicians, which is in turn a key success factor in a
fruitful implementation process of a CDR. Hence, by taking
advance of such new trends in the development of future decision
rules, primary care CDRs could still be incentivised to maximally
exploit the simple nature of CDRs.

Conclusion

In conclusion, the potential benefits of using CDRs in primary care
are numerous but only come into their own if tailor-made CDRs
are being developed and used that take the specific context of pri-
mary care into consideration, and if they anticipate the latest devel-
opments such as the use of POC tests. Current relevancy of the few
CDRs in use should be evaluated periodically. Accordingly, new
powerful well-validated primary care CDRs can make a meaning-
ful contribution to improving the quality of primary health care
and patient satisfaction while reducing unnecessary costs.
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Appendix

Category Examples

Practical – CDR is too complicated, volatile, rigid, or not accessible enough, or it is too tempting to interpret the CDR otherwise than intended (Brehaut
et al., 2005; Cabana et al., 1999)

– clinical reality and clinical context cannot be adequately expressed in the CDR (van Doorn and Geersing, 2018)
– inability to reconcile patient preferences with the CDR (i.e., patients may be resistant or perceive no need for it, or perceive the CDR as
offensive or embarrassing) (Brehaut et al., 2005; Cabana et al,. 1999)

– CDR is too different from current guidelines, or it is not possible to try it out or to observe its use from immediate colleagues (Stiell and
Wells, 1999)

– another contradictory guideline is on hand (Cabana et al., 1999)
– there is an easier alternative for the CDR (i.e., it is more convenient to simply order a radiograph or to treat a patient instead of going
through the time-consuming process of applying a CDR) (Abboud and Cabana, 2001; Seaberg, 2001)

– external practice constrains apply for the CDR (i.e., time limitations, lack of a counselling materials or a reminder system, insufficient staff or
consultant support) (Abboud and Cabana, 2001; Cabana et al., 1999)

– limited added value of CDR due to ‘regression to the mean’ after long-term use of the CDR (Reilly and Evans, 2006)

Mental – ‘intuitive’ gestalt appeals to professional autonomy, whereas ‘rational’ cookbook medicine does not (Brehaut et al., 2005; Cabana et al.,
1999; Graham et al., 2001; Phillips, 2010b; Reilly and Evans, 2006)1

– CDR is too much a black box to be accepted (Ebell, 2010)
– clinicians are not convinced that the CDR either successfully passed earlier research stages (e.g., impact study), or that it is applicable to the
clinicians’ patient population, they ignore population-level advantages, do not see their own decisions as the root cause of the problem or
they do not consider the underlying issue a problem at all (Cabana et al., 1999; Phillips, 2010b; Reilly and Evans, 2006)

– inertia due to previous practice (e.g., habits, routines) (Abboud and Cabana, 2001)
– fear of a trade-off at the expense of patient safety or other unanticipated consequences when using the CDR, especially if the rule
recommends elimination of an established behaviour (Cabana et al., 1999; Reilly and Evans, 2006)

– clinicians assume that patients expect a radiograph to be ordered instead of a time-consuming discussion about the need for one (Gaddis
et al., 2007)

Financial – poor reimbursement, increased practice costs (Cabana et al., 1999)
– financial incentives for the CDR’s alternative (e.g., for starting therapy) (Ebell, 2010; Stiell and Wells, 1999)

Legal – fear of the risk of litigation when applying the CDR (e.g., if this implies a patient is denied a radiograph or therapy) (Abboud and Cabana,
2001; Ebell, 2010; McGinn et al., 2000; Stiell and Wells, 1999)

– regulations conflict with the application of the CDR

Factors that pose barriers for the use of a clinical decision rule in routine clinical practice. NB: the examples that are applicable to a specific CDR differ widely from country to country, as has been
demonstrated by the application of the Ottawa Ankle Rules (Graham et al., 2001).
1) this might explain why 50% of physicians do not use CDRs at all (Le Marechal et al., 2013).
CDR: clinical decision rule.
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